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Disclosed herein are methods, pharmaceutical compositions, and vaccines for modulating an immune response. Also

disclosed, herein are methods, pharmaceutical compositions, and vaccines for inducing an immune response.
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COMPOSITIONS AND METHODS OF MODULATING IMMUNE RESPONSE

CROSS-REFERENCE

[0001] This application claims the benefit of USProvisional Application No. 62/345,715, filed
on June 3, 2016, which isincorporated herein by reference in its entirety.

SEQUENCE LISTING

[0002] The instant application contains a Sequence Listing which has been submitted
electronically in ASCII format and ishereby incorporated by referenceinits entirety. Said ASCII copy,
created on May 31, 2017, isnamed 48054-705 601 SL.txt and is 3,856,317 bytesin size.

BACKGROUND OF THE DISCLOSURE
[0003] The immune system is a complex network of responses and processes that protects an
organism and enables the organism to fight against aforeign agent. In some instances, there are two types
of immune response when presented with aforeign agent. In one instance, the immune system responds
with aB cell-mediated response (e.g., humoral response or antibody-mediated response) when foreign
agents (e.g., antigens and/or pathogens) are present in the lymph or blood. In another instance, the
immune system responds with aT cell-mediated response (e.g., a cell-mediated response) when cells that
display aberrant MHC markers are present. In some instances, both humoral response and cell-mediated
response aretriggered by a foreign agent when, e.g., both antigens and cells containing aberrant MHC

markers are present.

SUMMARY OF THE DISCLOSURE
[0004] In certain embodiments, disclosed herein include methods, pharmaceutical compositions,
and vaccines for modulating an immune response. In some embodiments, included herein are methods of
administering a small molecule fragment described herein for modulating an immune response. In
additional embodiments, described herein are pharmaceutical compositions and vaccines which comprise
asmall molecule fragment described herein for modulating an immune response.
[0005] Disclosed herein, in certain embodiments, isamethod of modulating an immune
responsein asubject in need thereof, comprising administering to the subject atherapeutically effective

amount of asmall molecule fragment of Formula (1):

1-
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O
RM

Formula (1)

wherein:

RM isareactive moiety selected from aMichael acceptor moiety, aleaving group moiety, or a

moiety capable of forming a covalent bond with the thiol group of a cysteine residue; and

F isasmall molecule fragment moiety.
[0006] In some embodiments, the small molecule fragment interacts with an endogenous
cysteine-containing polypeptide expressed in the subject to form a cysteine-containing polypeptide-small
molecule fragment adduct. In some embodiments, the small molecule fragment is covalently bound to a
cysteine residue of the cysteine-containing polypeptide. In some embodiments, the cysteme-containing
polypeptide-small molecule fragment adduct induces an immune response. In some embodiments, the
cysteine-containing polypeptide-small molecule fragment adduct induces a humoral immune response. In
some embodiments, the cysteine-containing polypeptide-small molecule fragment adduct induces a cell-
mediated immune response. In some embodiments, the cysteine-containing polypeptide-small molecule
fragment adduct increases an immune response relative to acontrol. In some embodiments, the cysteine-
containing polypeptide-small molecule fragment adduct increases a humoral immune response relative to
acontrol. In some embodiments, the cysteme-containing polypeptide-small molecule fragment adduct
increases a cell-mediated immune response relative to a control. In some embodiments, the control is the
level of an immune response in the subject prior to administration of the small molecule fragment. In
some embodiments, the control is the level of an immune response in a subject who has not been exposed
to the small molecule fragment. In some embodiments, the control isthe level of ahumoral immune
response or a cell-mediated immune response in the subject prior to administration of the small molecule
fragment. In some embodiments, the control isthe level of ahumoral immune response or a cell-mediated
immune response in a subject who has not been exposed to the small molecule fragment. In some
embodiments, the cysteine-containing polypeptide is overexpressed in adisease or condition. In some
embodiments, the cysteme-containing polypeptide comprises one or more mutations. In some
embodiments, the cysteine-containing polypeptide comprising one or more mutations is overexpressed in
adisease or condition. In some embodiments, the disease or condition iscancer. In some embodiments,
the cysteme-containing polypeptide is acancer-associated protein. |n some embodiments, the cysteine-
containing polypeptide is overexpressed in a cancer. In some embodiments, the cysteine-containing
polypeptide comprising one or more mutations is overexpressed in a cancer. |n some embodiments, the
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cysteine-containing polypeptide is a non-denatured form of the polypeptide. In some embodiments, the
cysteine-containing polypeptide comprises abiologically active cysteine site. In some embodiments, the
biologically active cysteine site is a cysteine residue that islocated about 10A or less to an active-site
ligand or residue. In some embodiments, the cysteine residue that islocated about 10A or lessto the
active-siteligand or residue is an active site cysteine. In some embodiments, the biologically active
cysteine siteis an active site cysteine. In some embodiments, the biologically active cysteine siteisa
cysteine residue that is located greater than 10A from an active-site ligand or residue. In some
embodiments, the cysteine residue that islocated greater than 10A from the active-site ligand or residue is
anon-active site cysteine. In some embodiments, the biologically active cysteine site isa non-active site
cysteine. In some embodiments, the cysteine-containing polypeptide is an enzyme, atransporter, a
receptor, achannel protein, an adaptor protein, a chaperone, a signaling protein, a plasma protein,
transcription related protein, translation related protein, mitochondrial protein, or cytoskeleton related
protein. In some embodiments, the cysteine-containing polypeptide isan enzyme, atransporter, a
receptor, achannel protein, an adaptor protein, a chaperone, asignaling protein, transcription related
protein, or tranglation related protein. In some embodiments, the enzyme comprises kinases, proteases, or
deubiquitinating enzymes. In some embodiments, the protease isa cysteine protease. In some
embodiments, the cysteine protease comprises caspases. |n some embodiments, the signaling protein
comprises vascular endothelial growth factor. In some embodiments, the signaling protein comprises a
redox signaling protein. In some embodiments, the cysteine-containing polypeptide is about 20, 30, 35,
40, 45, 50, 55, 60, 65, 70, 75, 80, 85, 90, 95, 100 amino acid residues in length or more. In some
embodiments, the cysteine-containing polypeptide comprises aprotein illustrated in Tables 1-5. In some
embodiments, the Michael acceptor moiety comprises an alkene or an alkyne moiety. In some
embodiments, the covalent bond is formed between a portion of the Michael acceptor moiety on the small
molecule fragment and aportion of a cysteine residue of the cysteine-containing polypeptide. In some
embodiments, F is obtained from a compound library. In some embodiments, the compound library
comprises ChemBridge fragment library, Pyramid Platform Fragment-Based Drug Discovery, Maybridge
fragment library, FRGx from AnalytiCon, TCI-Frag from AnCoreX, Bio Building Blocks from ASINEX,
BioFocus 3D from Charles River, Fragments of Life (FOL) from Emerald Bio, Enamine Fragment
Library, IOTA Diverse 1500, BIONET fragments library, Life Chemicals Fragments Collection, OTAVA
fragment library, Prestwick fragment library, Selcia fragment library, TimTec fragment-based library,
Allium from Vitas-M Laboratory, or Zenobia fragment library. In some embodiments, F isasmall
molecule fragment moiety illustrated in Fig. 1 (e.g., Fig. 1A and/or Fig. I1B). In some embodiments, F
further comprises alinker moiety that connects F to the carbonyl moiety. In some embodiments, the small

molecule fragment isa small molecule fragment illustrated inFig. 1 (e.g., Fig. 1A and/or Fig. IB). In
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some embodiments, the small molecule fragment has a molecular weight of about 150 Dalton or higher.
In some embodiments, the small molecular fragment has amolecular weight of about 175, 200, 225, 250,
275, 300, 350, 400, 450, 500, 550, 600, 650, 700, 750, 800, 850, 900, 950, 1000 Dalton, or higher. In
some embodiments, the molecular weight of the small molecular fragment is prior to enrichment with a
halogen, anonmetal, or atransition metal. In some embodiments, the small molecular fragment of
Formula (1) has amolecular weight of about 150, 175, 200, 225, 250, 275, 300, 350, 400, 450, 500, 550,
600, 650, 700, 750, 800, 850, 900, 950, 1000 Dalton, or higher. In some embodiments, the method further
comprises administering a cysteine-containing polypeptide-small molecule fragment adduct. In some
embodiments, the cysteine-containing polypeptide isa most 50 amino acid residues in length. In some
embodiments, the cysteine-containing polypeptide comprises an isolated and purified polypeptide
comprising at least 80%, 85%, 90%, 95%, 96%, 97%, 98%, or 99% sequence identity to at least seven
contiguous amino acids of an amino acid sequence selected from SEQ ID NOs. 1-9655. In some
embodiments, the method further comprises administration of an adjuvant. In some embodiments, the
small molecule fragment is formulated for parenteral, oral, or intranasal administration. In some
embodiments, the subject isahuman.

[0007] Disclosed herein, in certain embodiments, isa vaccine comprising a small molecule

fragment of Formula (1):

O

RM%

Formula (1)

wherein:

RM isareactive moiety selected from aMichael acceptor moiety, aleaving group moiety, or a

moiety capable of forming a covaent bond with the thiol group of a cysteine residue; and

F isasmall molecule fragment moiety.
[0008] In some embodiments, the small molecule fragment interacts with a cysteine-containing
polypeptide to form acysteine-containing polypeptide-small molecule fragment adduct. In some
embodiments, the small molecule fragment iscovaently bond to a cysteine residue of the cysteine-
containing polypeptide. In some embodiments, the cysteine-containing polypeptide isan endogenous
cysteine-containing polypeptide expressed in a subject. In some embodiments, administration of the small
molecule fragment induces an immune response. In some embodiments, administration of the small
molecule fragment induces ahumoral immune response. In some embodiments, administration of the

small molecule fragment induces a cell-mediated immune response. In some embodiments, administration
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of the small molecule fragment increases an immune response relative to a control. In some embodiments,
adrninistration of the small molecule fragment increases ahumoral immune response relative to a control.
In some embodiments, administration of the small molecule fragment increases a cell-mediated immune
response relative to a control. In some embodiments, the control is the level of an immune response in the
subject prior to administration of the small molecule fragment. In some embodiments, the control isthe
level of an immune response in a subject who has not been exposed to the small molecule fragment. In
some embodiments, the control isthe level of a humoral immune response or acell-mediated immune
response in the subject prior to administration of the small molecule fragment. In some embodiments, the
control isthe level of ahumoral immune response or a cell-mediated immune response in a subject who
has not been exposed to the small molecule fragment. In some embodiments, the cysteme-containing
polypeptide is overexpressed in adisease or condition. In some embodiments, the cysteine-containing
polypeptide comprises one or more mutations. In some embodiments, the cysteine-containing polypeptide
comprising one or more mutations is overexpressed in adisease or condition. In some embodiments, the
disease or condition is cancer. In some embodiments, the cysteine-containing polypeptide is a cancer-
associated protein. In some embodiments, the cysteine-containing polypeptide is overexpressed in a
cancer. In some embodiments, the cysteine-containing polypeptide comprising one or more mutations is
overexpressed in acancer. |n some embodiments, the cysteine-containing polypeptide is anon-denatured
form of the polypeptide. In some embodiments, the cysteme-containing polypeptide is an enzyme, a
transporter, areceptor, a channel protein, an adaptor protein, a chaperone, a signaling protein, a plasma
protein, transcription related protein, transation related protein, mitochondrial protein, or cytoskeleton
related protein. In some embodiments, the cysteine-containing polypeptide comprises aprotein illustrated
in Tables 1-5. In some embodiments, the Michael acceptor moiety comprises an alkene or an alkyne
moiety. In some embodiments, the covalent bond is formed between a portion of the Michagl acceptor
moiety on the small molecule fragment and a portion of a cysteine residue of the cysteine-containing
polypeptide. In some embodiments, F is obtained from a compound library. In some embodiments, the
compound library comprises ChemBridge fragment library, Pyramid Platform Fragment-Based Drug
Discovery, Maybridge fragment library, FRGx from AnalytiCon, TCI-Frag from AnCoreX, Bio Building
Blocks from ASINEX, BioFocus 3D from Charles River, Fragments of Life (FOL) from Emerald Bio,
Enamine Fragment Library, IOTA Diverse 1500, BIONET fragments library, Life Chemicals Fragments
Collection, OTAVA fragment library, Prestwick fragment library, Selcia fragment library, TimTec
fragment-based library, Allium from Vitas-M Laboratory, or Zenobia fragment library. In some
embodiments, F isa small molecule fragment moiety illustrated in Fig. 1(e.g., Fig. 1A and/or Fig. IB). In
some embodiments, F further comprises a linker moiety that connects F to the carbonyl moiety. In some

embodiments, the small molecule fragment isa small molecule fragment illustrated in Fig. 1(e.g., Fig.
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1A and/or Fig. IB). In some embodiments, the small molecule fragment has a molecular weight of about
150 Dalton or higher. In some embodiments, the small molecular fragment has amolecular weight of
about 175, 200, 225, 250, 275, 300, 350, 400, 450, 500, 550, 600, 650, 700, 750, 800, 850, 900, 950, 1000
Dalton, or higher. In some embodiments, the molecular weight of the small molecular fragment isprior to
enrichment with ahalogen, anonmetal, or atransition metal. In some embodiments, the small molecular
fragment of Formula (1) has amolecular weight of about 150, 175, 200, 225, 250, 275, 300, 350, 400,
450, 500, 550, 600, 650, 700, 750, 800, 850, 900, 950, 1000 Dalton, or higher. In some embodiments, the
vaccine further comprises a cysteine-containing polypeptide-small molecule fragment adduct. In some
embodiments, the cysteine-containing polypeptide comprises an isolated and purified polypeptide
comprising at least 80%, 85%, 90%, 95%, 96%, 97%, 98%, or 99% sequence identity to at least seven
contiguous amino acids of an amino acid sequence selected from SEQ ID NOs: 1-9655. In some
embodiments, the vaccine further comprises an adjuvant. In some embodiments, the vaccine is formulated
for parenteral, oral, or intranasal administration.
[0009] Disclosed herein, in certain embodiments, is apharmaceutical composition comprising:
a) acysteme-containing polypeptide covalently bond to asmall molecule fragment, wherein

the small molecule fragment isa small molecule fragment of Formula (1):

O

RM)J\®

Formula (1)

wherein:

RM is areactive moiety selected from aMichael acceptor moiety, aleaving group

moiety, or amoiety capable of forming a covalent bond with thethiol group of acysteine

residue; and

F isa small molecule fragment moiety; and

wherein the small molecule fragment is covalently bond to a cysteine residue of the

cysteine-containing polypeptide; and

b) anexcipient.

[0010] In some embodiments, the cysteine-containing polypeptide is anon-denatured form of the
polypeptide. In some embodiments, the cysteine-containing polypeptide comprises abiologically active
cysteine site. In some embodiments, the biologically active cysteine site isa cysteine residue that is
located about I6A or lessto an active-site ligand or residue. In some embodiments, the cysteine residue

that islocated about 18A or less to the active-site ligand or residue is an active site cysteine. In some
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embodiments, the biologically active cysteine siteis an active site cysteine. In some embodiments, the
biologicaly active cysteine siteis a cysteine residue that islocated greater than 10A from an active-site
ligand or residue. In some embodiments, the cysteine residue that is located greater than 10A from the
active-site ligand or residue is a non-active site cysteine. In some embodiments, the biologically active
cysteine siteisanon-active site cysteine. In some embodiments, the cysteme-containing polypeptide isan
enzyme, atransporter, areceptor, a channel protein, an adaptor protein, achaperone, asignaling protein, a
plasma protein, transcription related protein, translation related protein, mitochondrial protein, or
cytoskeleton related protein. In some embodiments, the cysteine-containing polypeptide is an enzyme, a
transporter, areceptor, achannel protein, an adaptor protein, a chaperone, a signaling protein,
transcription related protein, or trandation related protein. In some embodiments, the enzyme comprises
kinases, proteases, or deubiquitinating enzymes. In some embodiments, the protease isa cysteine
protease. In some embodiments, the cysteine protease comprises caspases. In some embodiments, the
signaling protein comprises vascular endothelial growth factor. In some embodiments, the signaling
protein comprises a redox signaling protein. 1 n some embodiments, the cysteine-containing polypeptide is
about 20, 30, 35, 40, 45, 50, 55, 60, 65, 70, 75, 80, 85, 90, 95, 100 amino acid residues in length or more.
In some embodiments, the cysteine-containing polypeptide comprises aprotein illustrated in Tables 1-5.
In some embodiments, the cysteine-containing polypeptide comprises an isolated and purified protein. In
some embodiments, the isolated and purified protein isaprotein illustrated in Tables 1-5. In éome
embodiments, the cysteme-containing polypeptide isat most 50 amino acid residues in length. 1n some
embodiments, the cysteine-containing polypeptide comprises an isolated and purified polypeptide
comprising at least 80% sequence identity to a least seven contiguous amino acids of an amino acid
sequence selected from SEQ ID NOs: 1-9655. In some embodiments, the cysteine-containing polypeptide
comprises an isolated and purified polypeptide comprising at least 85% sequence identity to at least seven
contiguous amino acids of an amino acid sequence selected from SEQ ID NOs: 1-9655. In some
embodiments, the cysteine-containing polypeptide comprises an isolated and purified polypeptide
comprising at least 90% sequence identity to at least seven contiguous amino acids of an amino acid
sequence selected from SEQ ID NOs. 1-9655. In some embodiments, the cysteme-containing polypeptide
comprises an isolated and purified polypeptide comprising at least 95% sequence identity to at least seven
contiguous amino acids of an amino acid sequence selected from SEQ ID NOs. 1-9655. In some
embodiments, the cysteine-containing polypeptide comprises an isolated and purified polypeptide
comprising at least 96% sequence identity to at least seven contiguous amino acids of an amino acid
sequence selected from SEQ ID NOs. 1-9655. In some embodiments, the cysteine-containing polypeptide
comprises an isolated and purified polypeptide comprising at least 97% sequence identity to at least seven
contiguous amino acids of an amino acid sequence selected from SEQ ID NOs. 1-9655. In some
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embodiments, the cysteine-containing polypeptide comprises an isolated and purified polypeptide
comprising at least 98% sequence identity to at least seven contiguous amino acids of an amino acid
sequence selected from SEQ ID NOs: 1-96SS. In some embodiments, the cysteine-containing polypeptide
comprises an isolated and purified polypeptide comprising a Ieaét 99% sequence identity to at least seven
contiguous amino acids of an amino acid sequence selected-from SEQ ID NOs. 1-965S. In some
embodiments, the cysteine-containing polypeptide comprises an isolated and purified polypeptide
comprising 100% sequence identity to at least seven contiguous amino acids of an amino acid sequence
selected from SEQ ID NOs: 1-96SS. In some embodiments, the cysteme-containing polypeptide
comprises an isolated and purified polypeptide consisting of 100% sequence identity to at least seven
contiguous amino acids of an amino acid sequence selected from SEQ ID NOs. 1-96SS. In some
embodiments, the Michael acceptor moiety comprises an alkene or an alkyne moiety. In some
embodiments, the covalent bond is formed between aportion of the Michael acceptor moiety on the small
molecule fragment and aportion of acysteine residue of the cysteme-containing polypeptide. In some
embodiments, F isobtained from a compound library. In some embodiments, the compound library
comprises ChemBridge fragment library, Pyramid Platform Fragment-Based Drug Discovery, Maybridge
fragment library, FRGx from AnalytiCon, TCl-Frag from AnCoreX, Bio Building Blocks from ASINEX,
BioFocus 3D from Charles River, Fragments of Life (FOL) from Emerald Bio, Enamine Fragment
Library, IOTA Diverse 1500, BIONET fragments library, Life Chemicals Fragments Collection, OTAVA
fragment library, Prestwick fragment library, Selcia fragment library, TimTec fragment-based library,
Allium from Vitas-M Laboratory, or Zenobia fragment library. In some embodiments, F is a small
molecule fragment moiety illustrated in Fig. 1 (e.g., Fig. 1A and/or Fig. IB). In some embodiments, F
further comprises a linker moiety that connects F to the carbonyl moiety. In some embodiments, the small
molecule fragment isa small molecule fragment illustrated in Fig. | (e.g., Fig. 1A and/or Fig. IB). In
some embodiments, the small molecule fragment has amolecular weight of about 150 Dalton or higher.
In some embodiments, the small molecular fragment has a molecular weight of about 175, 200, 225, 250,
275, 300, 350, 400, 450, 500, 550, 600, 650, 700, 750, 800, 850, 900, 950, 1000 Dalton, or higher. In
some embodiments, the molecular weight of the small molecular fragment is prior to enrichment with a
halogen, anonmetal, or atransition metal. In some embodiments, the small molecular fragment of
Formula (1) has amolecular weight of about 150, 175, 200, 225, 250, 275, 300, 350, 400, 450, 500, 550,
600, 650, 700, 750, 800, 850, 900, 950, 1000 Dalton, or higher. In some embodiments, the pharmaceutical
composition is formulated for parenteral, oral, or intranasal administration.

[0011] Disclosed herein, in certain embodiments, is avaccine comprising a pharmaceutical
composition disclosed above. In some embodiments, the vaccine further comprises an adjuvant. In some

embodiments, the vaccine is formulated for parenteral, oral, or intranasal administration.
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[0012] Disclosed herein, in certain embodiments, is an isolated and purified antibody or its
binding fragment thereof comprising a heavy chain CDRI, CDR2 and CDR3 sequence and alight chain
CDRI, CDR2, and CDR3 sequence, wherein the heavy chain and light chain CDRs interact with a
cysteine-containing polypeptide that is covalently bond to a small molecule fragment, wherein the small

molecule fragment isa small molecule fragment of Formula (1):

O

RMJ\®

Formula (1)
wherein:
RM isareactive moiety selected from aMichagl acceptor moiety, aleaving group moiety, or a
moiety capable of forming a covalent bond with the thiol group of a cysteine residue; and
wherein the small molecule fragment is covalently bond to a cysteine residue of the cysteine-
containing polypeptide.
[0013] In some embodiments, the antibody or its binding fragment thereof comprises a
humanized antibody or binding fragment thereof, chimeric antibody or binding fragment thereof,
monoclonal antibody or binding fragment thereof, monovalent Fab', divalent Fab2, single-chain variable
fragment (scFv), diabody, rninibody, nanobody, single-domain antibody (sdAb), camelid antibody, or
binding fragment thereof.
[0014] Disclosed herein, in certain embodiments, is akit comprising apharmaceutical
composition described above.
[0015] Disclosed herein, in certain embodiments, isakit comprising an isolated and purified

antibody or its binding fragment thereof disclosed above.

BRIEF DESCRIPTION OF THE DRAWINGS
[0016] Various aspects of the disclosure are set forth with particularity in the appended claims.
A better understanding of the features and advantages of the present disclosurewill be obtained by
reference to the following detailed description that sets forth illustrative embodiments, in which the
principles of the disclosure are utilized, and the accompanying drawings of which;

[0017] Fig. |A-Fig. IB illustrate exemplary small molecule fragments described herein.

DETAILED DESCRIPTION OF THE DISCLOSURE
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[0018] Cysteine containing proteins encompass a large repertoire of proteins that participate in
numerous cellular functions such as mitogenesis, proliferation, apoptosis, gene regulation, and
proteolysis. These proteins include enzymes, transporters, receptors, channel proteins, adaptor proteins,
chaperones, signaling proteins, plasma proteins, transcription related proteins, transation related proteins,
mitochondrial proteins, or cytoskeleton related proteins. Dysregulated expression of acysteine containing
protein, in many cases, isassociated with or modulates a disease, for example, such as cancer.

[0019] In some instances, small molecule compounds are capable of eliciting an immune
response. In some instances, these small molecule compounds are referred to ashaptens. In some cases,
ahapten is anon-immunogenic compound but becomes immunogenic when it interacts with acarrier
molecule such as aprotein. For example, upon administration of a small molecule hapten, the hapten
forms an adduct with aprotein of interest in a process refers to as haptenization. In some cases, the
protein-hapten adduct becomes antigenically active and enables priming of T cells and B cédlls, thereby
directing immune response to a cell that expresses the protein of interest.

[0020] In some embodiments, disclosed herein are small molecule fragments that elicit an
immune response upon interaction with cysteine-containing proteins (or cysteme-containing
polypeptides). In some instances, also disclosed herein includes use of a small molecule fragment
described herein to elicit or modulate an immune response in a subject. In such instances, the small
molecule fragment forms an adduct with an endogenous cysteine-containing protein, and subsequently
directs immune response to the cell that expresses the endogenous cysteme-rantaining protein. In some
instances, the cell that expresses the endogenous cysteine-containing protein isadisease cell (eg., a
cancerous cell). In some instances, the endogenous cysteine-containing protein ispresent only in a
diseased cell (e.g., acancerous cell). In other instances, the endogenous cysteine-containing protein is
overexpressed in a diseased cell (e.g., a cancerous cell) and/or comprises one or more mutations in a
diseased cdll (e.g., acancerous cell).

[0021] In some embodiments, also disclosed herein are vaccines and pharmaceutical
compositions that comprise one or more small molecule fragments described herein. In some instances,
additionally descried herein are vaccines and pharmaceutical compositions that comprise one or more
cysteine-containing polypeptide-small molecule fragment adducts or antibodies that recognize a cysteine-
containing polypeptide-small molecule fragment adduct described herein.

[0022] In additional embodiments, described herein include kits for use with any of the methods,

vaccines, and pharmaceutical compositions disclosed herein.

Small M olecule Fragments

-10-
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[0023] In some embodiments, described herein include pharmaceutical compositions, vaccines,
and methods of use of asmall molecule fragment. In some embodiments, a small molecule fragment
described herein comprises a non-naturally occurring molecule. In someinstances, the non-naturally
occurring molecule does not include anatural and/or non-natural peptide fragment, or a small molecule
that isproduced naturally within the body of amammal.

[0024] In some embodiments, a small molecule fragment described herein comprises a
molecular weight of about 100 Dalton or higher. In some embodiments, asmall molecule fragment
comprises amolecular weight of about 120, 130, 140, 150, 160, 170, 180, 190, 200, 210, 220, 230, 240,
250, 260, 270, 280, 290, 300, 310, 320, 330, 340, 350, 360, 370, 380, 390, 400, 410, 420, 430, 440, 450,
500, 550, 600, 650, 700, 750, 800, 850, 900, 950, 1000 Dalton, or higher. In some instances, the
molecular weight of a small molecule fragment is between about 150 and about 500, about 150 and about
450, abut 150 and about 440, about 150 and about 430, about 150 and about 400, about 150 and about
350, about 150 and about 300, about 150 and about 250, about 170 and about 500, about 180 and about
450, about 190 and about 400, about 200 and about 350, about 130 and about 300, or about 120 and about
250 Dalton.

[0025] In some embodiments, the molecular weight of a small molecule fragment described
herein isthe molecular weight prior to enrichment with one or more elements selected from a halogen, a
nonmetal, atransition metal, or a combination thereof. In some embodiments, the molecular weight of a
small molecule fragment described herein isthe molecular weight prior to enrichment with ahaogen. In
some embodiments, the molecular weight of a small molecule fragment described herein isthe molecular
weight prior to enrichment with anonmetal. In some embodiments, the molecular weight of a small
molecule fragment described herein isthe molecular weight prior to enrichment with atransition metal.
[0026] In some embodiments, a small molecule fragment described herein comprises
micromolar or millimolar binding affinity. In some instances, a small molecule fragment comprises a
binding affinity of about 1uM, 10uM, 100uM, 500uM, ImM, 10mM, or higher.

[0027] In some embodiments, a small molecule fragment described herein has a high ligand
efficiency (LE). Ligand efficiency isthe measurement of the binding energy per atom of aligand to its
binding partner. In some instances, the ligand efficiency is defined asthe ratio of the Gibbs free energy

(AG) to the number of non-hydrogen atoms of the compound (N):

LE = (AG)/N.
[0028] In some cases, LE isalso arranged as:
LE= 1.4 (-loglCg)/N.
[0029] In some instances, the LE score isabout 0.3 kcal mol-*HA-2, about 0.35 kcal mol-'HA ',

about 0.4 kcal mol-"HA -1, or higher.
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[0030J In some embodiments, a small molecule fragment described herein is designed based on
the Rule of 3. In some embodiments, the Rule of 3 comprises anon-polar solvent-polar solvent (e.g.
octanol-water) partition coefficient log P of about 3 or less, amolecular mass of about 300 Daltons or
less, about 3 hydrogen bond donors or less, about 3 hydrogen bond acceptors or less, and about 3

rotatable bonds or less.

[0031] In some embodiments, a small molecule fragment described herein comprises three cyclic
rings or less.
[0032] In some embodiments, a small molecule fragment described herein binds to a cysteine

residue of apolypeptide that isabout 20 amino acid residues in length or more. In some instances, a
small molecule fragment described herein binds to a cysteine residue of a polypeptide that is about 30, 35,
40, 45, 50, 55, 60, 65, 70, 75, 80, 85, 90, 95, 100 amino acid residues in length or more.

[0033] In some embodiments, a small molecule fragment described herein further comprises
pharmacokinetic parameters that are unsuitable as atherapeutic agent for administration without further
optimization of the small molecule fragments. In some instances, the pharmacokinetic parameters that are
suitable as atherapeutic agent comprise parameters in accordance with FDA guideline, or in accordance
with a guideline from an equivalent Food and Drug Administration outside of the United States. In some
instances, the pharmacokinetic parameters comprise the peak plasma concentration (Cmax), the lowest
concentration of atherapeutic agent (Cmin), volume of distribution, time to reach Cmax, eIi‘minati on half-
life, clearance, and the life. In some embodiments, the pharmacokinetic parameters of the small molecule
fragments are outside of the parameters set by the FDA guideline, or by an equivalent Food and Drug
Administration outside of the United States. In some instances, a skilled artisan understands, in view of
the pharmacokinetic parameters of the small molecule fragments described herein, that these small
molecule fragments are unsuited as therapeutic agents without further optimization.

[0034] In some embodiments, a small molecule fragment described herein comprises a reactive
moiety which forms a covalent interaction with the thiol group of a cysteine residue of a cysteine-
containing protein, and an affinity handle moiety.

[0035] In some instances, a small molecule fragment described hereinis a small molecule

fragment of Formula (1):

O

W0

Formula (1)

wherein:
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RM isareactive moiety selected from a Michael acceptor moiety, aleaving group moiety, or a

moiety capable of forming a covalent bond with the thiol group of a cysteineresidue; and F is asmall

molecule fragment moiety.
[0036] In some instances, the Michael acceptor moiety comprises an alkene or an alkyne moiety.
In some cases, F isobtained from a compound library. In some cases, the compound library comprises
ChemBridge fragment library, Pyramid Platform Fragment-Based Drug Discovery, Maybridge fragment
library, FRGx from AnalytiCon, TCI-Frag from AnCoreX, Bio Building Blocks from ASINEX, BioFocus
3D from Charles River, Fragments of Life (FOL) from Emerald Bio, Enamine Fragment Library, IOTA
Diverse 1500, BIONET fragments library, Life Chemicals Fragments Collection, OTAVA fragment
library, Prestwick fragment library, Selciafragment library, TimTec fragment-based library, Allium from
Vitas-M Laboratory, or Zenobia fragment library.
[0037] In some embodiments, a small molecule fragment of Formula (1) selectively interact with
one or more protein variants. In some instances for example, a small molecule fragment of Formula (1)
interacts or binds to the wild-type protein but does not bind to a mutant form of the protein. Conversely,
in some instances, a small molecule fragment of Formula (1) interacts or binds to one specific protein
mutant but does not interact with either the wild-type or the same protein comprising a different mutation.
Asused herein, the term "varianf comprises mutations within the protein sequence, additions or deletions
of the protein sequence, and/or termini truncations. As used herein, the term "variant” comprises a
protein having different conformations, for example, an active conformation or an inactive conformation.
In some instances, a small molecule fragment of Formula (1) interacts with about 1, 2, 3, 4, 5, or more
different variants of aprotein of interest. In additional instances, a small molecule fragment of Formula
(1) interacts with about 1variant of a protein of interest. In additional instances, a small molecule
fragment of Formula () interacts with about 2 variants of a protein of interest. In additional instances, a
small molecule fragment of Formula (1) interacts with about 3 variants of a protein of interest. In
additional instances, a small molecule fragment of Formula (1) interacts with about 4 variants of aprotein
of interest. In additional instances, a small molecule fragment of Formula (1) interacts with about 5
variants of aprotein of interest.
[0038] In some embodiments, a small molecule fragment of Formula (1) does not contain a
second binding site. In some instances, a small molecule fragment moiety does not bind to the protein.
In some cases, a small molecule fragment moiety does not covalently bind to the protein. I n some
instances, a small molecule fragment moiety does not interact with a secondary binding site on the
protein. In some instances, the secondary binding site is an active site such asan ATP binding site. In
some cases, the active siteisat least about 10, 15, 20, 25, 35, 40A, or more away from the biologically
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active cysteine residue. In some instances, the small molecule fragment moiety does not interact with an
active site such as an ATP binding site.

[0039] In some instances, F isasmall molecule fragment moiety illustrated in Fig. 1 (e.g., Fig.
1A and/or Fig. IB). In some instances, F is asmall molecule fragment moiety illustrated in Fig. 1A. In
some cases, F further comprises a linker moiety that connects F to the carbonyl moiety. In some cases, the
small molecule fragment is a small molecule fragment illustrated in Fig. 1(e.g., Fig. 1A and/or Fig. IB).
[0040] In some instances, F isa small molecule fragment moiety selected from: N-(4-
bromophenyl )-N-phenylacrylamide, N-(I -benzoylpiperidin-4-yl)-2-cUoro -N-phenylacetamide, 1-(4-
benzyl piperidin-1-yl)-2-chloroethan-I-one, N-(2-(IH-indol -3¥yl)ethyl)-2-chl oroacetamide, N-(3,5-
bis(trifluoromethyl)phenyl)acrylamide, N-(4-phenoxy-3-(trifluoromethyl)phenyl )-N-(pyridin-3-
ylmethyl)acrylamide, N-(3,5-bis(trifluoromethyl)phenyl)acetamide, 2-chloro- 1-(4-
(hydroxydiphenylmethyl)piperidin- 1-yl)ethan-l -one, (£)-3-(3,5-bis(trifluoromethyl)phenyl)-2-
cyanoacrylamide, N-(3,5-bis(trifluoromethyl)phenyl)-2-bromopropanamide ,N-(3,5-

bi s(trifluoromethyl)phenyl)-2-chloropropanamide, N -(3,5-bis(trifluoromethyl)phenyl )-N-(pyridin-3-
ylmethyl)acrylamide, 3-(2-cUoroacetamido)-5-(trifluoromethyl)benzoic acid, 1-(4-(5-fluorobenzisoxazol-
3-ypiperidin-l-yl)prop-2-en-l1-one, tert-butyl 4-(4-acrylamido-2,6-difluorophenyl)piperazine-I-
carboxylate, N-(4-bromo-2,5-dimethylphenyl)acrylamide, 2-chloroacetamido-2-deoxy-a/p-D-
glucopyranose, 2-chloro- 1-(2-methyl-3,4-dihydroquinolin-I  (2H)-yl)ethan- 1-one, N-cyclohexyl -N-
phenylacrylamide, 1-(5-bromoindolin-I -yl)prop-2-en-I -one, N-(I -ben2ylpiperidin-4-yl)-N-
phenylacrylamide, 2-chloro-N-(2-methyl-5-(trifluoromethyl)phenyl)acetamide, |-(5-bromoindolin-I-yl)-
2-chloroethan-1-one, 2-cUoro -N-(quinolin-5-yl)acetamide, |-(4-benzylpiperidin-1-yl)prop-2-en-I-one,  2-
cUoro N-((3-hycV oxy-5-(hydroxymethyl)-2-methyl pyridin-4-yl)methyl)acetamide, or 1-(6,7-dimethoxy-
3,4-dmydroisoquinolin-2( 1H)-yl)prop-2-en- 1-one.

[0041] In some embodiments, the small molecule fragment of Formula (1) comprise a molecular
weight of about 100, 120, 130, 140, 150, 160, 170, 180, 190, 200, 210, 220, 230, 240, 250, 260, 270, 280,
290, 300, 310, 320, 330, 340, 350, 360, 370, 380, 390, 400, 410, 420, 430, 440, 450, 500, 550, 600, 650,
700, 750, 800, 850, 900, 950, 1000 Dalton, or higher. In some instances, the molecular weight of the
small molecule fragment of Formula (1) isbetween about 150 and about 500, about 150 and about 450,
abut 150 and about 440, about 150 and about 430, about 150 and about 400, about 150 and about 350,
about 150 and about 300, about 150 and about 250, about 170 and about 500, about 180 and about 450,
about 190 and about 400, aboﬁt 200 and about 350, about 130 and about 300, or about 120 and about 250
Dalton.

[0042] In some embodiments, the molecular weight of the small molecule fragment of Formula

() isthe molecular weight prior to enrichment with one or more elements selected from a halogen, a
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nonmetal, atransition metal, or acombination thereof. In some embodiments, the molecular weight of
the small molecule fragment of Formula (1) isthe molecular weight prior to enrichment with a halogen.
In some embodiments, the molecular weight of the small molecule fragment of Formula (1) isthe
molecular weight prior to enrichment with anonmetal. In some embodiments, the molecdlar weight of
the small molecule fragment of Formula (I) isthe molecular weight prior to enrichment with atransition
metal.

[0043] In some instances, the small molecule fragment of Formula (I) comprises micromolar or
millimolar binding affinity. In some instances, the small molecule fragment of Formula () comprises a
binding affinity of about | pM, 10uM, 100.uM, 500pM, ImM, 10mM, or higher.

[0044] In some cases, the small molecule fragment of Formula (1) has a LE score about 0.3 kcal
mol-'"HA-1, about 0.35 kcal mol-HA-Z, about 0.4 kcal mol~“HA-1, or higher

[0045] In some embodiments, the small molecule fragment of Formula (1) follows the design
parameters of Rule of 3. In some instances, the small molecule fragment of Formula (I) has a non-polar
solvent-polar solvent (e.g. octanol-water) partition coefficient log P of about 3 or less, a molecular mass
of about 300 Daltons or less, about 3 hydrogen bond donors or less, about 3 hydrogen bond acceptors or

less, and about 3 rotatable bonds or less.

[0046] In some embodiments, the small molecule fragment of Formula (1) comprises three cyclic
rings or less.
[0047] In some embodiments, the small molecule fragment of Formula () binds to a cysteine

residue of apolypeptide (e.g., acysteine-containing protein) that isabout 20 amino acid residues in length
or more. In some instances, the small molecule fragments described herein binds to a cysteine residue of
apolypeptide (e.g., a cysteine-containing protein) that is about 30, 35, 40, 45, 50, 55, 60, 65, 70, 75, 80,
85, 90, 95, 100 amino acid residues in length or more.

[0048] In some instances, the small molecule fragment of Formula (I) has pharmacokinetic
parameters outside of the parameters set by the FDA guideline, or by an equivalent Food and Drug
Administration outside of the United States. In some instances, a skilled artisan understands in view of
the pharmacokinetic parameters of the small molecule fragment of Formula (1) described herein that these

small molecule fragment isunsuited as atherapeutic agent without further optimization.

Cysteine-Containing Proteins

[0049] In some embodiments, disclosed herein include acysteine-containing polypeptide. In
some instances, the cysteine-containing polypeptide isabout 20, 30, 35, 40, 45, 50, 55, 60, 65, 70, 75, 80,
85, 90, 95, 100 amino acid residues in length or more. In some instances, the cysteine-containing

polypeptide isa cysteine-containing protein or its fragment thereof. In some instances, the cysteine-
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containing protein isa soluble protein or its fragment thereof, or a membrane protein or its fragment
thereof. In some instances, the cysteme-containing protein isinvolved in one or more of abiological
process such as protein transport, lipid metabolism, apoptosis, transcription, electron transport, mMRNA
processing, or host-virus interaction. In some instances, the cysteine-containing protein isassociated with
one or more of diseases such as cancer or one or more disorders or conditions such asimmune, metabolic,
developmental, reproductive, neurological, psychiatric, renal, cardiovascular, or hematological disorders
or conditions.

[0050] In some embodiments, the cysteine-containing protein comprises abiologically active
cysteine residue. In some embodiments, the cysteine-containing protein comprises one or more cysteines
in which at least one cysteine isahbiologicaly active cysteine residue. In some cases, the biologically
active cysteine site isa cysteine residue that islocated about 10A or less to an active-site ligand or
residue. In some cases, the cysteine residue that is located about 10A or less to the active-site ligand or
residue isan active site cysteine. In other cases, the biologically active cysteine site is a cysteine residue
that islocated greater than 10A from an active-site ligand or residue. In some instances, the cysteine
residue islocated greater than 12A, 15A, 20A, 25A, 30A, 35A, 40A, 45A, or greater than 50A from an
active-site ligand or residue. In some cases, the cysteine residue that islocated greater than 10A from the
active-site ligand or residue isanon-active site cysteine. In additional cases, the cysteine-containing
protein exists in an active form, or in apro-active form.

[0051] In some embodiments, the cysteine-containing protein comprises one or more functions
of an enzyme, atransporter, areceptor, achannel protein, an adaptor protein, achaperone, asignaling
protein, aplasma protein, transcription related protein, translation related protein, mitochondrial protein,
or cytoskeleton related protein. In some embodiments, the cysteine-containing protein isan enzyme, a
transporter, areceptor, achannel protein, an adaptor protein, a chaperone, a signaling protein, aplasma
protein, transcription related protein, translation related protein, mitochondrial protein, or cytoskeleton
related protein. In some instances, the cysteme-containing protein has an uncategorized function.

[0052] In some embodiments, the cysteine-rontaining protein isan enzyme. An enzyme is a
protein molecule that accelerates or catalyzes chemical reaction. In some embodiments, non-limiting
examples of enzymes include kinases, proteases, or deubiquitinating enzymes.

[0053] In some instances, exemplary kinases include tyrosine kinases such as the TEC family of
kinases such as Tec, Bruton's tyrosine kinase (Btk), interleukin-2-indicible T-cell kinase (Itk) (or
EmtATsk), Bmx, and Txk/RIk; spleen tyrosine kinase (Syk) family such as SYK and Zeta-chain-associated
protein kinase 70 (ZAP-70); Src kinases such as Src, Yes, Fyn, Fgr, Lck, Hek, Blk, Lyn, and Frk; JAK
kinases such as Janus kinase 1 (JAKI), Janus kinase 2 (JAK?2), Janus kinase 3 (JAK3), and Tyrosine

-16-



WO 2017/210600 PCT/US2017/035748

kinase 2 (TYK?2); or ErbB family of kinases such asHerl (EGFR, ErbBl), Her2 (Neu, ErbB2), Her3
(ErbB3), and Her4 (ErbB4).

[0054] In some embodiments, the cysteine-containing protein isaprotease. In some
embodiments, the protease is a cysteine protease. In some cases, the cysteine proteaseis acaspase. In
some instances, the caspase is an initiator (apical) caspase. In some instances, the caspase isan effector
(executioner) caspase. Exemplary caspase includes CASP2, CASP8, CASP9, CASPIO, CASP3, CASPG,
CASP7, CASP4, and CASP5. In some instances, the cysteine protease is acathepsin. Exemplary
cathepsin includes Cathepsin B, Cathepsin C, CathepsinF, Cathepsin H, Cathepsin K, Cathepsin LI,
Cathepsin L2, Cathepsin O, Cathepsin S, Cathepsin W, or Cathepsin Z.

[0055] In some embodiments, the cysteine-containing protein is a deubiquitinating enzyme
(DUB). In some embodiments, exemplary deubiquitinating enzymes include cysteine proteases DUBS or
metall oproteases. Exemplary cysteine protease DUBSs include ubiquitin-specific protease (USP/UBP)
such as USP1, USP2, USP3, USP4, USP5, USP6, USP7, USP8, USP9X, USPAY, USP10, USP1 1,
USP12, USP13, USP14, USP15, USP16, USP17, USP17L2, USP17L3, USP17L4, USP17L5, USP17L7,
USP17L8, USP18, USP19, USP20, USP21, USP22, USP23, USP24, USP25, USP26, USP27X, USP28,
USP29, USP30, USP31, USP32, USP33, USP34, USP35, USP36, USP37, USP38, USP39, USP40,
USP41, USP42, USP43, USP44, USP45, or USP46; ovarian tumor (OTU) proteases such asOTUB1 and
OTUB2; Machado-Josephin domain (MJD) proteases such asATXN3 and ATXN3L; andubiquitin C-
termina hydrolase (UCH) proteases such asBAP1,UCHL1, UCHL3, and UCHLS5. Exemplary

metall oproteases includethe Jabl/Mov34/Mprl Padl N-terminal+ (MPN+) (JAMM) domain proteases.
[0056] In some embodiments, exemplary cysteine-containing proteins as enzymes include, but
are not limited to, Glyceraldehyde-3-phosphate dehydrogenase (GAPDH), Protein arginine N-
methyltransferase 1 (PRMTI), Peptidyl-prolyl cis-trans isomerase NIMA-interaction (PINI), Acetyl-CoA
acetyltransferase (mitochondrial) (ACATL), Glutathione S-transferase P (GSTP1), Elongation factor 2
(EEF2), Glutathione S-transferase omega-1 (GSTOI), Acetyl-CoA acetyltransferase (mitochondrial)
(ACATL), Protein disulfide-isomerase A4 (PDIA4), Prostaglandin E synthase 3 (PTGES3), Adenosine
kinase (ADK), Elongation factor 2 (EEF2), Isoamyl acetate-hydrolyzing esterase 1 homolog (FAH1),
Peroxiredoxin-5 (mitochondrial) (PRDX5), Inosine-5-monophosphate dehydrogenase 2 (IMPDH?2), 3-
hydroxyacyl-CoA dehydrogenase type-2 (HSD17B10), Omega-amidase NI'r2 (NIT2), Aldose reductase
(AKR1B1), Monofunctional Cl-tetrahydrofolate synthase (mitochondrial) (MTHFDLL), Protein
disulfide-isomerase A6 (PDIABG), Pyruvate kinase isozymes M1/M2 (PKM), 6-phosphogluconolactonase
(PGLS), Acetyl-CoA acetyltransferase (mitochondrial) (ACAT1), EROI-like protein apha (EROIL),
Thioredoxin domain-containing protein 17 (TXNDCL17), Protein disulfide-isomerase A4 (PDIA4), Protein
disulfide-isomerase A3 (PDIA3), 3-ketoacyl-CoA thiolase (mitochondrial) (ACAA2), Dynamin-2
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(DNM2), DNA replication licensing factor MCM3 (MCM3), Serine-tRNA  ligase (cytoplasmic) (SARS),
Fatty acid synthase (FASN), Acetyl-CoA acetyltransferase (mitochondrial) (ACAT1), Protein disulfide-
isomerase (P4HB), Deoxycytidine kinase (DCK), Eukaryatic trandation initiation factor 3 subunit
(EIF3F), Protein disulfide-isomerase A6 (PDIA6), UDP-N-acetylglucosamine-peptide N -
acetylglucosamine (OGT), Ketosamine-3-kinase (FN3KRP), Protein DJ-1 (PARKY), Phosphoglycolate
phosphatase (PGP), DNA replication licensing factor MCM6 (MCM®6), Fructose-2,6-bisphosphatase
TIGAR (TIGAR), Cleavage and polyadenylation specificity factor subunit (CPSF3), Ubiquitin-
conjugating enzyme E2 L3 (UBE2L3), Alanine-tRNA ligase, cytoplasmic (AARS), Mannose-1-
phosphate guanyltransferase alpha (GMPPA), C-| -tetrahydrofolate synthase (cytoplasmic) (MTHFDI),
Dynamin-l-like protein (DNMIL), Protein disulfide-isomerase A3 (PDIA3), Aspartyl aminopeptidase
(DNPEP), Acetyl-CoA acetyltransferase (cytosohc) (ACATZ2), Thioredoxin domam-containing protein 5
(TXNDCS5), Thyrmdine kinase (cytosolic) (TKI), Inosine-5-monophosphate dehydrogenase 2 (IMPDH?2),
Ubiquitin carboxyl-terminal hydrolase isozyme L3 (UCHL3), Integrin-linked protein kinase (ILK),
Cyclin-dependent kinase 2 (CDK?2), Histone acetyltransferase type B catalytic subunit (HAT1), Enoyl-
CoA delta isomerase 2 (mitochondria) (ECI2), C-l -tetrahydrofolate synthase (cytoplasmic) (MTHFDI),
Deoxycytidine kinase (DCK), Ubiquitin-like modifier-activating enzyme 6 (UBAG), Protein-L-
isoaspartate(D-aspartate) O-methyltransferase (PCMT1), Monofunctional ClI -tetrahydrofolate synthase
(mitochondrial) (MTHFDI L), Thymidylate kinase (DTYMK), Protein ETHEL (mitochondrial) (ETHEL),
Arginine--tRNA ligase (cytoplasmic) (RARS), NEDDB8-activating enzyme EI catalytic subunit (UBAS3),
Dual specificity mitogen-activated protein kinase (MAP2K3), Ubiquitin-conjugating enzyme E2S
(UBE2S), Amidophosphoribosyltransferase (PPAT), Succinate-semialdehyde dehydrogenase
(mitochondrial) (ALDH5A1), CAD, Phosphoenolpyruvate carboxykinase (PCK2), 6-phosphofructokinase
type C (PFKP), Acyl-CoA synthetase family member 2 (mitochondrial) (ACSF2), Multifunctional protein
ADE2 (PAICS), Desumoylating isopeptidase 1(DESI1), 6-phosphofructokinase type C (PFKP), V-type
proton ATPase catalytic subunit A (ATP6V1A), 3-ketoacyl-CoA thiolase (peroxisomal) (ACAA1),
Galactokinase (GALKZ1), Thymidine kinase (cytosolic) (TKI), ATPase WRNIP1 (WRNIPI),
Phosphoribosylformylglycinamidine synthase (PFAS), V-type proton ATPase cataytic subunit A
(ATPEV1A), Thioredoxin domain-containing protein 5 (TXNDCS5), 4-trimethylaminobutyraldehyde
dehydrogenase (ALDH9A1), Dual specificity mitogen-activated protein kinase (MAP2K4), Calcineurin-
like phosphoesterase domain-containing (CPPED1), Dua specificity protein phosphatase 12 (DUSP12),
Phosphoribosylformylglycinamidine synthase (PFAS), Diphosphomevalonate decarboxylase (MVD), D-
3-phosphoglycerate dehydrogenase (PHGDH), Cell cycle checkpoint control protein RAD9A (RAD9A),
Peroxiredoxin-1 (PRDX1), Sorbitol dehydrogenase (SORD), Peroxiredoxin-4 (PRDX4), AMP deaminase
2 (AMPD2), Isocitrate dehydrogenase (DDH1), Pyruvate carboxylase (mitochondrial) (PC), Integrin-

-18-



WO 2017/210600 PCT/US2017/035748

linked kinase-associated serine/threonine (ILKAP), Methylmal onate-semialdehyde dehydrogenase
(ALDH6A1), 26S proteasome non-ATPase regulatory subunit 14 (PSMD14), Thymidylate kinase
(DTYMK), 6-phosphofructo-2-kinase/fructose-2,6-bisphosphata (PFKFB2), Peroxiredoxin-5
(mitochondrial) (PRDX5), PDP1, Cathepsin B (CTSB), Transmembrane protease serine 12
(TMPRSS12), UDP-glucose 6-dehydrogenase (UGDH), Histidine triad nucleotide-binding protein 1
(HFNT 1), E3 ubiquitin-protein ligase UBR5 (UBR5), SAM domain and HD domain-containing protein 1
(SAMHDI), Probable tRNA threonylcarbamoyladenosine biosynthesis (OSGEP), Methylated-DNA-
protein-cysteine methyltransferase (MGMT), Fatty acid synthase (FASN), Adenosine deaminase (ADA),
Cyclin-dependent kinase 19 (CDK19), Serme/threonine-protein kinase 38 (STK38), Mitogen-activated
protein kinase 9 (MAPK9), tRNA (adenine(58)-N(1))-methyltransferase catalytic (TRMT61A),
Glyoxylate reductase/hydroxypyruvate reductase (GRHPR), Aldehyde dehydrogenase (mitochondrial)
(ALDH2), Mitochondrial-processing peptidase subunit beta (PMPCB), 3-ketoacyl-CoA thiolase,
peroxisomal (ACAAI), Lysophosphatidic-acid phosphatase type 6 (ACP6), Ubiquitin/| SGI 5-conjugating
enzyme E2 L6 (UBE2L6), Caspase-8 (CASP8), 2,5-phosphodiesterase 12 (PDE12), Thioredoxin domain-
containing protein 12 (TXNDC12), Nitrilase homolog 1 (NITI), EROI-like protein alpha (EROIL),
SUMO-activating enzyme subunit 1 (SAEl), Leucine—tRNA ligase (cytoplasmic) (LARS), Protein-
glutamine gamma-glutamyltransferase 2 (TGM2), Probable DNA dC- dU-editing enzyme APOBEC-3C
(APOBEC3C), Double-stranded RNA-specific adenosine deaminase (ADAR), Isocitrate dehydrogenase
(IDH2), Methylcrotonoyl-CoA carboxylase beta chain (mitochondrial) (MCCC2), Uridine phosphorylase
1(UPPL), Glycogen phosphorylase (brain form) (PY GB), E3 ubiquitin-protein ligase UBR5 (UBR5),
Procollagen-lysine,2-oxoglutarate 5-dioxygenase 1 (PLOD1), Ubiquitin carboxyl-terminal hydrolase 48
(USP48), Aconitate hydratase (mitochondria) (AC02), GMP reductase 2 (GMPR2), Pyrroline-5-
carboxylate reductase 1 (mitochondrial) (PY CR1), Cathepsin Z (CTSZ), E3 ubiquitin-protein ligase
UBR2 (UBR2),Cysteine protease ATG4B (ATG4B), Serme/threonine-protein kinase Nek9 (NEK9),
Lysine-specific demethylase 4B (KDM4B), Insulin-degrading enzyme (IDE), Dipeptidyl peptidase 9
(DPP9), Decaprenyl-diphosphate synthase subunit 2 (PDSS2), TFIIH basal transcription factor complex
helicase (ERCC3), MetMonine-R-sulfoxide reductase B2 (mitochondrial) (MSRB2), E3 ubiquitin-protein
ligase BREIB (RNF40), Thymidylate synthase (TYMS), Cyclin-dependent kinase 5 (CDKY5),
Bifunctional 3-phosphoadenosine 5-phosphosulfate (PAPSS2), Short/branched chain specific acyl-CoA
dehydrogenase (ACADSB), Cathepsin D (CTSD), E3 ubiquitin-protein ligase HUWE1 (HUWEL),
Calpain-2 catalytic subunit (CAPN2), Dual specificity mitogen-activated protein kinase (MAP2K7),
Mitogen-activated protein kinase kinase kinase MLT (MLTK), Bleomycin hydrolase (BLMH), Probable
ATP-dependent RNA helicase DDX59 (DDX59), Cystathionine gamma-lyase (CTH), S-
adenosylmethionine synthase isoform type-2 (MAT2A), 6-phosphofructokinase type C (PFKP), Cytidine
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deaminase (CDA), DNA-directed RNA polymerase N subunit RPB2 (POLR2B), Protein disulfide-
isomerase (P4HB), Procollagen-lysine,2-oxoglutarate 5-dioxygenase 3 (PLODS3), Nucleoside
diphosphate-linked moiety X motif 8 (mitochondrial) (NUDT8), E3 ubiquitin-protein ligase HUWEL
(HUWEL1), Methylated-DNA-protein-cysteine methyltransferase (MGMT), Nitrilase homolog 1 (NIT1),
Interferon regulatory factor 2-binding protein 1 (IRF2BP1), Ubiquitin carboxyl-terminal hydrolase 16
(USP16), Glycylpeptide N-tetradecanoyltfansferase 2 (NMT2), Cyclin-dependent kinase inhibitor 3
(CDKNS), Hydroxysteroid dehydrogenase-like protein 2 (HSDL2), Serme/threonine-protein kinase
VRKI (VRKI), Serine/threonine-protein kinase A-Raf (ARAF), ATP-citrate synthase (ACLY), Probable
ribonuclease ZC3H12D (ZC3H12D), Peripheral plasma membrane protein CASK (CASK), DNA
polymerase epsilon subunit 3 (POLE3), Aldehyde dehydrogenase X (mitochondrial) (ALDH1B1), UDP-
N-acetylglucosamine transferase subunit ALG13 (ALG13), Protein disulfide-isomerase A4 (PDIA4),
DNA polymerase alpha catalytic subunit (POLA1), Ethylmalonyl-CoA decarboxylase (ECHDC1),
Protein-tyrosine kinase 2-beta (PTK2B), E3 SUMO-protein ligase RanBP2 (RANBP2), Legumain
(LGMN), Non-specific lipid-transfer protein (SCP2), Long-chain-fatty-acid—CoA ligase 4 (ACSL4),
Dual specificity protein phosphatase 12 (DUSP12), Oxidoreductase HTATI P2 (HTATIP2),
Serine/threonine-protein kinase MRCK beta (CDC42BPB), Histone-lysine N-methyltransferase EZH2
(EZH2), Non-specific lipid-transfer protein (SCP2), Dual specificity mitogen-activated protein kinase
(MAP2K7), Ubiquitin carboxyl-terminal hydrolase 28 (USP28), 6-phosphofructokinase (liver type)
(PFKL), SWI/SNF-related matrix-associated actin-dependent (SMARCADI), Protein phosphatase
methylesterase 1 (PPMEL), DNA replication licensing factor MCM5 (MCM5), 6-phosphofructo-2-
kinase/fructose-2,6-bisphosphata (PFKFB4), Dehydrogenase/reductase SDR family member 11

(DHRS 1), Pyroglutamyl-peptidase 1 (PGPEPI), Probable E3 ubiquitin-protein ligase (MY CBP2), DNA
fragmentation factor subunit beta (DFFB), Deubiquitinating protein VCIP135 (VCPIPL), Putative
transferase CAF17 (mitochondrial) (IBA57), Calpain-7 (CAPN7), GDP-L-fucose synthase (TSTA3),
Protein disulfide-isomerase A4 (PDIA4, Probable ATP-dependent RNA hdicase (DDX59), RNA
exonuclease 4 (REX04), PDK1, E3 SUMO-protein ligase (PIAS4), DNA (cytosine-5)-methyltransferase
1(DNMT1), Alpha-aminoadipic semialdehyde dehydrogenase (ALDH7A1), Hydroxymethylglutaryl-
CoA synthase (cytoplasmic) (HMGCSL1), E3 ubiquitin-protein ligase (SMURF2), Aldehyde
dehydrogenase X (mitochondrial) (ALDHIBI), Tyrosine-protein kinase (BTK), DNA repair protein
RAD50 (RAD50), ATP-binding domam-containing protein 4 (ATPBD4), Nucleoside diphosphate kinase
3 (NME3), Interleukin-1 receptor-associated kinase 1(IRAKI), Ribonuclease PPIMRP protein subunit
POP5 (POP5), Peptide-N(4)-(N-aco tyl-beta-glucosaminyl)asparagin (NGLY 1), Caspase-2 (CASP2),
Ribosomal protein S6 kinase alpha-3 (RPS6KA3), E3 ubiquitin-protein ligase UBR1 (UBR1),
Serine/threonine-protein kinase Chk2 (CHEK 2), Phosphatidylinositol 3,4,5-trisphosphate 5-phospha
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(INPPL1), Histone acetyltransferase p300 (EP300), Creatine kinase U-type (mitochondrial) (CKMT1B),
E3 ubiquitin-protein ligase TRIM33 (TRIM33), Cancer-related nucleoside-triphosphatase (NTPCR),
Aconitate hydratase (mitochondrial) (AC02), Ubiquitin carboxyl-terminal hydrolase 34 (USP34),
Probable E3 ubiquitin-protein ligase HERC4 (HERC4), E3 ubiquitin-protein ligase HECTDI (HECTDI),
Peroxisomal 2,4-dienoyl-CoA reductase (DECR?2), Helicase ARIP4 (RAD54L 2), Ubiquitin-like modifier-
activating enzyme 7 (UBA?7), ER degradation-enhancing a pha-mannosidase-like 3 (EDEM3), Ubiquitin-
conjugating enzyme E20 (UBEZ20), Dual specificity mitogen-activated protein kinase (MAP2K7),
Myotubularin-related protein 1(MTMRL1), Calcium-dependent phospholipase A2 (PLA2G5), Mitotic
checkpoint serine/threonine-protein kinase (BUB IB), Putative transferase CAF17 (mitochondrial)
(IBA57), Tyrosine-protein kinase ZAP-70 (ZAP70), E3 ubiquitin-protein ligase pellino homolog 1
(PELI1), Neuropathy target esterase (PN PLAG), Ribosomal protein S6 kinase alpha-3 (RPS6KA3), N6-
adenosine-methyltransferase 70 kDa subunit (METTL3), Fructosarnine-3-kinase (FN3K), Ubiquitin
carboxyl-terminal hydrolase 22 (USP22), Rab3 GT Pase-activating protein catalytic subunit
(RAB3GAPL), Caspase-5 (CASP5), L-2-hydroxyglutarate dehydrogenase (mitochondrial) (L2HGDH),
Saccharopine dehydrogenase-like oxidoreductase (SCCPDH), FLAD1 FAD synthase, Lysine-specific
demethylase 3A (KDM3A), or Ubiquitin carboxyl-terminal hydrolase 34 (USP34).

[0057] In some embodiments, the cysteine-containing protein is a signaling protein. In some
instances, exemplary signaling protein includes vascular endothelial growth factor (VEGF) proteins or
proteins involved in redox signaling. Exemplary VEGF proteins include VEGF-A, VEGF-B, VEGF-C,
VEGF-D, and PGF. Exemplary proteins involved in redox signaling include redox-regulatory protein
FAM213A.

[0058] In some embodiments, the cysteine-containing protein is a transcription factor or
regulator. Exemplary cysteine-containing proteins as transcription factors and regulators include, but are
not hmited to, 40S ribosomal protein S3 (RPS3), Basic leucine zipper and W2 domain-containing protein
(BZW1), Poly(rC)-hinding protein 1 (PCBP1), 40S ribosomal protein Sl 1 (RPSl 1), 40S ribosomal
protein $4, X isoform (RPS4X), Signal recognition particle 9 kDa protein-(SRP9), Non-POU domain-
containing octamer-bhinding protein (NONO), N-alpha-acetyltransferase 15, NaIA auxiliary subunit
(NAA15), Cleavage stimulation factor subunit 2 (CSTF2), Lamina-associated polypeptide 2, isoform
alpha (TMPO), Heterogeneous nuclear ribonucleoprotein R (HNRNPR), MM S19 nucleotide excision
repair protein homolog (MM S19), SWI/SNF complex subunit SMARCC2 (SMARCC2), Enhancer of
MRNA-decapping protein 3 (EDC3), H/ACA ribonucleoprotein complex subunit 2 (NHP2), WW
domain-containing adapter protein with coiled-c (WAC), N-alpha-acetyltransferase 15 NatA auxiliary
subunit (NAA15), 40S ribosomal protein Sl 1 (RPS 1), Signal transducer and activator of transcription 1
(STAT1), Mediator of RNA polymerase IM transcription subunit (MED15), Lamina-associated
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polypeptide 2 (isoform apha) (TMPO), MMS19 nucleotide excision repair protein homolog (MMS19),
DNA mismatch repair protein Msh2 (MSH2), Recombining binding protein suppressor of hairless
(RBPJ), Mediator of RNA polymerase |1 transcription subunit (MED 17), Heterogeneous nuclear
ribonucleoprotein U (HNRNPU), Transcription initiation factor MA subunit 2 (GTF2A2), Chromatin
accessibility complex protein 1(CHRACI), CDKN2A-interacting protein (CDKNZ2AIP), Zinc finger
protein 217 (ZNF217), Signa transducer and activator of transcription 3 (STAT3), WD repeat and HMG-
box DNA-binding protein 1 (WDHDZ1), lamina-associated polypeptide 2 (isoform apha) (TMPO),
Lamina-associated polypeptide 2 (isoforms beta/lgam) (TMPO), Interferon regulatory factor 4 (IRF4),
Protein flightless-1 homolog (FLIT), Heterogeneous nuclear ribonucleoprotein F (HNRNPF), Nucleus
accumbens-associated protein 1 (NACC1), Transcription elongation regulator 1 (TCERGL1), Protein
HEXIM1 (HEXIM1), Enhancer of mRNA-decapping protein (EDC3), Zinc finger protein Aiolos
(IKZF3), Transcription elongation factor SPT5 (SUPT5H), Forkhead box protein KI (FOXK1), LIM
domain-containing protein 1(LIMDI), MMSI19 nucleotide excision repair protein homolog (MM S19),
Elongator complex protein 4 (ELP4), Ankyrin repeat and KH domain-containing protein 1 (ANKHDI),
PML, Nuclear factor NF-kappa-B pi 00 subunit (NFKB2), Heterogeneous nuclear ribonucleoprotein L-
like (HNRPLL), CCR4-NOT transcription complex subunit 3 (CNOTS3), Constitutive coactivator of
PPAR-gamma-like protein (FAM120A), Mediator of RNA polymerase Il transcription subunit (MED 15),
60S ribosomal protein L7 (RPL7), Interferon regulatory factor 8 (IRF8), COUP transcription factor 2
(NR2F2), Mediator of RNA polymerase I transcription subunit (MEDI), tRNA (uracil-5-)-
methyltransferase homolog A (TRMT2A), Transcription factor p65 (RELA), Exosome complex
component RRP42 (EXOSC7), Genera transcription factor 3C polypeptide 1 (GTF3C1), Mothers against
decapentaplegic homolog 2 (SMAD2), Ankyrin repeat domain-containing protein 17 (ANKRD17),
MMS19 nucleotide excision repair protein homolog (MM S19), Death domain-associated protein 6
(DAXX), Zinc finger protein 318 (ZNF318), Thioredoxin-interacting protein (TXNIP), Glucocorticoid
receptor (NR3CL), Iron-responsive element-binding protein 2 (IREB2), Zinc finger protein 295
(ZNF295), Polycomb protein SUZ12 (SUZ12), Cleavage stimulation factor subunit 2 tau variant
(CSTF2T), C-myc promoter-binding protein (DENND4A), Pinin (PNN), Mediator of RNA polymerase T1
transcription subunit (MED9), POU domain, class 2, transcription factor 2 (POU2F2), Enhancer of
MRNA-decapping protein 3 (EDC3), A-kinase anchor protein 1 (mitochondrial) (AKAP!), Transcription
factor RelB (RELB), RNA polymerase [N-associated protein 1 (RPAPI), Zinc finger protein 346
(ZNF346), Chromosome-associated kinesin KIF4A (KIF4A), Mediator of RNA polymerase T1
transcription subunit (MED12), Protein NPAT (NPAT), Leucine-rich PPR motif-containing protein
(mitochondria) (LRPPRC), AT-hook DNA-binding motif-containing protein 1 (AHDCI), Mediator of
RNA polymerase Il transcription subunit (MED12), Bromodomain-containing protein 8 (BRD8),
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Trinucleotide repeat-containing gene 6B protein (TNRC6B), Aryl hydrocarbon receptor nuclear
translocator (ARNT), Activating transcription factor 7-interacting protein (ATF71P), Glucocorticoid
receptor (NR3C1), Chromosome transmission fidelity protein 18 homolog (CHTF18), or C-myc
promoter-binding protein (DENNDA4A).

[00S9] In some embodiments, the cysteine-containing protein isachannel, transporter, or
receptor. Exemplary cysteme-containing proteins aschannels, transporters, or receptors include, but are
not limited to, Chloride intracellular channel protein 4 (CLIC4), Exportin-I (XPQI), Thioredoxin (TXN),
Protein SEC13 homolog (SEC13), Chloride intracellular channel protein 1 (CLIC1), Guanine nucleotide-
binding protein subunit beta-2 (GNB2L 1), Sorting nexin-6 (SNX6), Conserved oligomeric Golgi complex
subunit 3 (COG3), Nuclear cap-binding protein subunit 1 (NCBP1), Cytoplasmic dynein 1light
intermediate chain 1 (DYNC1LI1), MOB-like protein phocein (MOB4), Programmed cell death. 6-
interacting protein (PDCD6IP), Glutaredoxin-1 (GLRX), ATP synthase subunit alpha (mitochondrial)
(ATP5A1), Treacle protein (TCOF1), Dynactin subunit 1 (DCTN1), Importin-7 (IP07), Exportin-2
(CSE1L), ATP synthase subunit gamma (mitochondrial) (ATP5C1), Trafficking protein particle complex
subunit 5 (TRAPPC5), Thioredoxin mitochondrial (TXN2), THO complex subunit 6 homolog (THOCS),
Exportin-I (XPOI), Nuclear pore complex protein Nup50 (NUP50), Treacle protein (TCOF1), Nuclear
pore complex protein Nup93 (NUP93), Nuclear pore glycoprotein p62 (NUP62), Cytoplasmic dynein 1
heavy chain 1 (DYNCIHI), Thioredoxin-like protein 1 (TXNLI), Nuclear pore complex protein Nup214
(NUP214), Protein lin-7 homolog C (LIN7C), ADP-ribosylation factor-binding protein GGA2 (GGA?2),
Trafficking protein particle complex subunit 4 (TRAPPC4), Protein quaking (QKI), Perilipin-3 (PLIN3),
Copper transport protein ATOX1 (ATOX1), Unconventional myosin-Ic (MY OIC), Nucleoporin NUP53
(NUP35), Vacuolar protein sorting-associated protein 18 homolog (VPS 18), Dedicator of cytokinesis
protein 7 (DOCK?7), Nucleoporin p54 (NUP54), Ras-related GTP-binding protein C (RRAGC), Arf-GAP
with Rho-GAP domain (ANK repeat and PH domain) (ARAPI), Exportin-5 (XP05), Kinectin (KTNI),
Chloride intracellular channel protein 6 (CLIC6), Voltage-gated potassium channel subunit beta-2
(KCNABZ2), Exportin-5 (XP05), Ras-related GTP-binding protein C (RRAGC), Ribosome-bmding
protein 1(RRBPI), Acyl-CoA-binding domain-contaimng protein 6 (ACBD®6), Chloride intracellular
channel protein 5 (CLIC5), Pleckstrin homology domain-containing family A member (PLEKHA?Z2),
ADP-ribosylation factor-like protein 3 (ARL3), Protein transport protein Sec24C (SEC24C), Voltage-
dependent anion-selective channel protein (VDAC3), Programmed cell death 6-interacting protein
(PDCDG6IP), Chloride intracellular channel protein 3 (CLIC3), Multivesicular body subunit 12A
(FAM125A), Eukaryotic trangdlation initiation factor 4E transporter (EBF4ENIF1), NmrA-like family
domain-containing protein 1 (NMRALI), Nuclear pore complex protein Nup98-Nup96 (NUP98),
Conserved oligomeric Golgi complex subunit 1 (COG1), Importin-4 ( 04), Pleckstrin homology
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domain-containing family A member (PLEKHAZ2), Cytoplasmic dynein 1heavy chain 1 (DYNC1H1),
DENN domain-containing protein 1C (DENND1C), Cytoplasmic dynein 1 heavy chain 1 (DYNC1H1),
Protein ELYS (AHCTFI), Trafficking protein particle complex subunit 1 (TRAPPCI), Guanine
nucleotide-binding protein-like 3 (GNL3), or Importin-13 (IPO13).

[0060] In some embodiments, the cysteine-containing protein is a chaperone. Exemplary
cysteme-containing proteins as chaperones include, but are not limited to, 60 kDa heat shock protein
(mitochondrial) (HSPD1), T-complex protein 1 subunit eta (CCT7), T-complex protein 1 subunit epsilon
(CCT5), Heat shock 70 kDa protein 4 (HSPA4), GrpE protein homolog 1 (mitochondrial) (GRPEL1),
Tubulin-specific chaperone E (TBCE), Protein unc-45 homolog A (UNC45A), Serpin H1 (SERPINH1),
Tubulin-specific chaperone D (TBCD), Peroxisomal biogenesis factor 19 (PEX19), BAG family
molecular chaperone regulator 5 (BAG5), T-complex protein 1 subunit theta (CCT8), Protein canopy
homolog 3 (CNPY 3), Dnal homolog subfamily C member 10 (DNAJCIO), ATP-dependent Clp protease
ATP-binding subunit clp (CLPX), or Midasin (MDNL1).

[0061] In some embodiments, the cysteine-containing protein is an adapter, scaffolding, or
modulator protein. Exemplary cysteme-containing proteins as adapter, scaffolding, or modulator proteins
include, but are not limited to, Proteasome activator complex subunit 1 (PSMEL), TIP41-like protein
(TIPRL), Crk-like protein (CRKL), Cofilin-1 (CFL1), Condensin complex subunit 1 (NCAPD?2),
Trandational activator GCNI (GCNI L1), Serine/threonine-protein phosphatase 2A 56 kDa regulatory
(PPP2R5D), UPF0539 protein C7orf59 (C70rf59), Protein diaphanous homolog 1 (DIAPHI), Protein
asunder homolog (Asun), Ras GTPase-activating-like protein IQGAPI (IQGAP!), Sister chromatid
cohesion protein PDS5 homolog A (PDS5A), Reticulon-4 (RTN4), Proteasome activator complex subunit
4 (PSME4), Condensin complex subunit 2 (NCAPH), Sister chromatid cohesion protein PDS5 homolog
A (PDS5A), cAMP-dependent protein kinase type |-alpha regulatory (PRKAR1A), Host cell factor 1
(HCFC1), Serine/threomne-protein phosphatase 4 regulatory (PPP4R2), Apoptotic chromatin
condensation inducer in the nucleus (ACINI), BRISC and BRCA1-A complex member 1 (BABAML1),
Interferon-induced protein with tetratricopeptide (IFIT3), Ras association domain-containing protein 2
(RASSF2), Hsp70-binding protein 1 (HSPBP1), TBC1 domain family member 15 (TBC1D15), Dynamin-
binding protein (DNMBP), Condensin complex subunit 1 (NCAPD2), Beta-2-syntrophin (SNTB2), Disks
large homolog 1 (DLG1), TBC1 domain family member 13 (TBC1D1 3), Formin-binding protein 1-like
(FNBPIL), Trandational activator GCNI (GCNILI), GRB2-related adapter protein (GRAP), G2/mitotic-
specific cyclin-Bl (CCNBI), Myotubularin-related protein 12 (MTMR12), Protein FADD (FADD),
Trandational activator GCNI (GCNILI), Wings apart-like protein homolog (WAPAL), cAMP-
dependent protein kinase type IM-beta regulatory (PRKAR2B), Malcavernin (CCM2), MPP1 55 kDa
erythrocyte membrane protein, Actin filament-associated protein 1 (AFAPI), Tensin-3 (TNS3), tRNA
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methyltransferase 112 homolog (TRMT112), Symplekin (SYMPK), TBC1 domain family member 2A
(TBC1D2), ATR-interacting protein (ATRIP), Ataxin-10 (ATXN10), Succinate dehydrogenase assembly
factor 2 (mitochondrial) (SDHAF2), Formin-binding protein 1 (FNBF), Myotubularin-related protein 12
(MTMR12), Interferon-induced protein with tetratricopeptide (IFIT3), Protein CBFA2T2 (CBFA2T2),
Neutrophil cytosol factor 1 (NCF1), or Protein syndesmos (NUDT16L1).

[0062] In some embodiments, a cysteine-containing polypeptide comprises aprotein illustrated
in Tables 1-5. In some instances, a cysteine-containing polypeptide comprises aprotein illustrated in
Table 1. In some instances, a cysteine-containing polypeptide comprises aprotein illustrated in Table 2.
In some instances, acysteine-containing polypeptide comprises aprotein illustrated in Table 3. In some
instances, a cysteine-containing polypeptide comprises aprotein illustrated in Table 4. In some instances,
acysteine-containing polypeptide comprises aprotein illustrated in Table 5.

[0063] In some embodiments, a cysteine-containing polypeptide comprises a protein illustrated
in Tables 6A-6E. In some instances, a cysteine-containing polypeptide comprises aprotein illustrated in
Table 6A. In some instances, a cysteine-containing polypeptide comprises aprotein illustrated in Table
6B. In some instances, a cysteine-containing polypeptide comprises aprotein illustrated in Table 6C. In
some instances, a cysteine-containing polypeptide comprises aprotein illustrated in Table 6D. In some
instances, a cysteine-containing polypeptide comprises a protein illustrated in Table 6E.

[0064] In some embodiments, a cysteine-containing polypeptide comprises cereblon. Cereblon is
a substrate receptor that interacts with the protein adaptor damaged DNA binding protein 1(DDB1),
scaffold Cullin-4A (CUL4A), and regulator of cullins 1 (ROC1) to form an E3 ubiquitin ligase complex.
The cereblon-E3 ligase complex isinvolved in targeting aplurélity of substrates for ubiquitination, which
are then subsequently degraded by proteasomes. In some instances, thalidomide and related
immunomodulatory (HvliD) compounds such as lenalidomide and pomalidomide promote and modulate
cereblon recruitment of neosubstrates. For example, a cereblon modulator CC-220 has been shown to
improve degradation of Dcaros and Aiolos, two zinc finger transcription factors that have been implicated
in lymphoid development and differentiation (Matyskiela, et al., " A cereblon modulator (CC-220) with
improved degradation of Ikaros and Aiolos," J Med Chem. April 20, 2017). Further, dBETI, a
bifunctional phthalimide-conjugated ligand which isa substrate for cereblon, also selectively targets
BRD4, atranscriptional coactivator, for degradation.

[0065] In some instances, cereblon isaeukaryotic protein ranging from 400-600 residues in
length. The human cereblon (SEQ ID NO: 9665 ), which is about 442 residues in length, isencoded by
the CRBN gene. The cereblon protein comprises a central LON domain (residues 80-317) followed by a
C-terminal CULT domain. The LON domain is further subdivided into an N-terminal LON-N

subdomain, afour helix bundle, and a C-termina LON-C subdomain.
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[0066] In some embodiments, a small molecule fragment described herein binds to a cysteine
residue within cereblon. In some cases, asmall molecule fragment described herein binds to acysteine
residue in the LON domain of cereblon. In some cases, a small molecule fragment described herein binds
to acysteineresidue in the LON-N domain of cereblon. In some cases, a small molecule fragment
described herein binds to a cysteine residue in the LON-C domain of cereblon. In other cases, a small
molecule fragment described herein bindsto a cysteineresidue in the CULT domain of cereblon. In some
instances, a small molecule fragment described herein binds to cysteine residue 188 of cereblon, wherein
residue position 188 correspondsto position 188 of SEQ ID NO: 9665. In someinstances, a small
molecule fragment described herein binds to cysteine residue 287 of cereblon, wherein residue position
287 corresponds to position 287 of SEQ b NO: 9665. ' |

[0067] In some embodiments, described herein isamethod of modulating cereblon activity,

which comprises contacting a cell expressing cereblon with a small molecule fragment of Formula

O

WG
): , Wherein RM is areactive moiety selected from aMichael acceptor moiety, a

leaving group moiety, or amoiety capable of forming a covaent bond with the thiol group of
cysteine residue; and Fis asmall molecule fragment moiety; wherein the small molecule
fragment of Formula (1) covalently binds to residue 187 or residue 288 of cereblon; and wherein
residue positions 187 and 288 correspond to positions 187 and 288 of SEQ ID NO: 9665. In
some instances, Fisasmal molecule fragment moiety illustrated in Fig. 1(e.g., Fig. 1A and/or
Fig. IB). In some instances, F optionally comprises a second reactive moiety. In some cases, the

cell isamammalian cell. In some cases, the method is an in vivo method.

Polypeptides comprising a cysteine interacting site

[0068] In some embodiments, a cysteine-containing polypeptide comprises apolypeptide that is
at most 50 amino acid residues in length. In some embodiments, acysteine-containing polypeptide
comprises an isolated and purified polypeptide comprising at least 70% sequence identity to at least seven
contiguous amino acids of an amino acid sequence selected from SEQ ID NOs. 1-9655. In some
embodiments, a cysteine-containing polypeptide comprises an isolated and purified polypeptide
comprising at least 75% sequence identity to at least seven contiguous amino acids of an amino acid
sequence selected from SEQ ID NOs. 1-9655. In some embodiments, a cysteine-containing polypeptide
comprises an isolated and purified polypeptide comprising at least 80% sequence identity to at least seven
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contiguous amino acids of an amino acid sequence selected from SEQ ID NOs: 1-9655. In some
embodiments, a cysteme-containing polypeptide comprises an isolated and purified polypeptide
comprising at least 85% sequence identity to a least seven contiguous amino acids of an amino acid
sequence selected from SEQ ID NOs. 1-9655. In some embodiments, a cysteme-containing polypeptide
comprises an isolated and purified polypeptide comprising at least 90% sequence identity to at least seven
contiguous amino acids of an amino acid sequence selected from SEQ ID NOs. 1-9655. In some
embodiments, a cysteine-containing polypeptide comprises an isolated and purified polypeptide
comprising at least 91% sequence identity to at least seven contiguous amino acids of an amino acid
sequence selected from SEQ ID NOs: 1-9655. In some embodiments, acysteine-containing polypeptide
comprises an isolated and purified polypeptide comprising at least 92% sequence identity to at least seven
contiguous amino acids of an amino acid sequence selected from SEQ ID NOs: 1-9655. In some
embodiments, a cysteme-containing polypeptide comprises an isolated and purified polypeptide
comprising at least 93% sequence identity to a least seven contiguous amino acids of an amino acid
sequence selected from SEQ ID NOs: 1-9655. In some embodiments, a cysteine-containing-polypeptide
comprises an isolated and purified polypeptide comprising at least 94% sequence identity to at least seven
contiguous amino acids of an amino acid sequence selected from SEQ ID NOs: 1-9655. In some
embodiments, a cysteine-containing polypeptide comprises an isolated and purified polypeptide
comprising at least 95% sequence identity to a least seven contiguous amino acids of an amino acid
sequence selected from SEQ ID NOs. 1-9655. In some embodiments, a cysteine-containing polypeptide
comprises an isolated and purified polypeptide comprising at least 96% sequence identity to at least seven
contiguous amino acids of an amino acid sequence selected from SEQ ID NOs. 1-9655. In some
embodiments, a cysteine-containing polypeptide comprises an isolated and purified polypeptide
comprising at least 97% sequence identity to at least seven contiguous amino acids of an amino acid
sequence selected from SEQ ID NOs: 1-9655. In some embodiments, a cysteine-containing polypeptide
comprises an isolated and purified polypeptide comprising at least 98% sequence identity to at least seven
contiguous amino acids of an amino acid sequence selected from SEQ ID NOs: 1-9655. In some
embodiments, a cysteine-containing polypeptide comprises an isolated and purified polypeptide
comprising at least 99% sequence identity to at least seven contiguous amino acids of an amino acid
sequence selected from SEQ ID NOs. 1-9655. In some embodiments, a cysteine-containing polypeptide
comprises an isolated and purified polypeptide comprising 100% sequence identity to at least seven
contiguous amino acids of an amino acid sequence selected from SEQ ID NOs: 1-9655. In some
embodiments, a cysteine-containing polypeptide comprises anisolated and purified polypeptide
consisting of 100% sequence identity to at least seven contiguous amino acids of an amino acid sequence

selected from SEQ ID NOs. 1-9655.
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[0069] In some embodiments, a cysteine-containing polypeptide comprises an isolated and
purified polypeptide comprising at least 70%, 75%, 80%, 85%, 90%, 91%, 92%, 93%, 94%, 95%, 96%,
97%, 98%, or 99% sequence identity to at least seven contiguous amino acids of SEQ B> NO: 1607. In
some embodiments, a cysteine-containing polypeptide comprises an isolated and purified polypeptide
comprising at least 70% sequence identity to at least seven contiguous amino acids of SEQ e> NO: 1607.
In some embodiments, a cysteme-contai ni'ng polypeptide comprises an isolated and purified polypeptide
comprising at least 75% sequence identity to at least seven contiguous amino acids of SEQ e NO: 1607.
In some embodiments, a cysteine-containing polypeptide comprises an isolated and purified polypeptide
comprising at least 80% sequence identity to at least seven contiguous amino acids of SEQ B NO: 1607.
In some embodiments, acysteine-contai nitng polypeptide comprises an isolated and purified polypeptide
comprising at least 85% sequence identity to at least seven contiguous amino acids of SEQ > NO: 1607.
In some embodiments, acysteine-containing polypeptide comprises an isolated and purified polypeptide
comprising at least 90% sequence identity to at least seven contiguous amino acids of SEQ > NO: 1607.
In some embodiments, acysteine-containing polypeptide comprises an isolated and purified polypeptide
comprising at least 91% sequence identity to at least seven contiguous amino acids of SEQ e> NO: 1607.
In some embodiments, a cysteme-containing polypeptide comprises an isolated and purified polypeptide
comprising at least 92% sequence identity to at least seven contiguous amino acids of SEQ eD NO: 1607.
In some embodiments, a cysteme-containing polypeptide comprises an isolated and purified polypeptide
comprising at least 93% sequence identity to at least seven contiguous amino acids of SEQ e> NO: 1607.
In some embodiments, a cysteine-containing polypeptide comprises an isolated and purified polypeptide
comprising at least 94% sequence identity to at least seven contiguous amino acids of SEQ e> NO: 1607.
In some embodiments, a cysteine-containing polypeptide comprises an isolated and purified polypeptide
comprising at least 95% sequence identity to at least seven contiguous amino acids of SEQ ep NO: 1607.
In some embodiments, a cysteine-containing polypeptide comprises an isolated and purified polypeptide
comprising at least 96% sequence identity to at least seven contiguous amino acids of SEQ D NO: 1607.
In some embodiments, a cysteine-containing polypeptide comprises an isolated and purified polypeptide
comprising at least 97% sequence identity to at least seven contiguous amino acids of SEQ ID NO: 1607.
In some embodiments, a cysteine-containing polypeptide comprises an isolated and purified polypeptide
comprising at least 98% sequence identity to at least seven contiguous amino acids of SEQ ID NO: 1607.
In some embodiments, acysteine-containing polypeptide comprises an isolated and purified polypeptide
comprising at least 99% sequence identity to at least seven contiguous amino acids of SEQ D NO: 1607.
In some embodiments, a cysteine-containing polypeptide comprises an isolated and purified polypeptide

comprising 100 % sequence identity to at least seven contiguous amino acids of SEQ eD NO: 1607.
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[0070] In some embodiments, a cysteine-containing polypeptide comprises an isolated and
purified polypeptide comprising a least 70%, 75%, 80%, 85%, 90%, 91%, 92%, 93%, 94%, 95%, 96%,
97%, 98%, or 99% sequence identity to SEQ ID NO: 1607. In some embodiments, a cysteine-containing
polypeptide comprises an isolated and purified polypeptide comprising 100% sequence identity to SEQ
ID NO: 1607. In some embodiments, acysteine-containing polypeptide comprises an isolated and
purified polypeptide consisting of 100% sequence identity to SEQ ID NO: 1607.

[0071] In some embodiments, a cysteine-containing polypeptide comprises an isolated and
purified polypeptide comprising at least 70%, 75%, 80%, 85%, 90%, 91%, 92%, 93%, 94%, 95%, 96%,
97%, 98%, or 99% sequence identity to at:least seven contiguous amino acids of SEQ ID NO: 631 1. In
some embodiments, acysteine-containing polypeptide comprises an isolated and purified polypeptide
comprising at least 70% sequence identity to at least seven contiguous amino acids of SEQ ID NO: 6311.
In some embodiments, a cysteine-containing polypeptide comprises an isolated and purified polypeptide
comprising at least 75% sequence identity to at least seven contiguous amino acids of SEQ ID NO: 6311.
In some embodiments, a cysteine-containing polypeptide comprises an isolated and purified polypeptide
comprising at least 80% sequence identity to at least seven contiguous amino acids of SEQ ID NO: 6311.
In some embodiments, a cysteme-containing polypeptide comprises an isolated and purified polypeptide
comprising at least 85% sequence identity to at least seven contiguous amino acids of SEQ ID NO: 6311.
In some embodiments, a cysteme-contairiing polypeptide comprises an isolated and purified polypeptide
comprising at least 90% sequence identity to at least seven contiguous amino acids of SEQ ID NO: 6311.
In some embodiments, a cysteine-containing polypeptide comprises an isolated and purified polypeptide
comprising at least 91% sequence identity to at least seven contiguous amino acids of SEQ ID NO: 63 11.
In some embodiments, a cysteine-containing polypeptide comprises an isolated and purified polypeptide
comprising at least 92% sequence identity to at least seven contiguous amino acids of SEQ ID NO: 6311.
In some embodiments, a cysteine-containing polypeptide comprises an isolated and purified polypeptide
comprising at least 93% sequence identity to at least seven contiguous amino acids of SEQ ID NO: 631 1.
In some embodiments, acysteine-containing polypeptide comprises an isolated and purified bolypeptide
comprising at least 94% sequence identity to at least seven contiguous amino acids of SEQ ID NO: 631 1.
In some embodiments, acysteine-containing polypeptide comprises an isolated and purified polypeptide
comprising at least 95% sequence identity to at least seven contiguous amino acids of SEQ ID NO: 631 1.
In some embodiments, acysteine-containing polypeptide comprises an isolated and purified polypeptide
comprising at least 96% sequence identity to at least seven contiguous amino acids of SEQ ID NO: 631 1.
In some embodiments, acysteine-containing polypeptide comprises an isolated and purified polypeptide
comprising at least 97% sequence identity to at least seven contiguous amino acids of SEQ ID NO: 6311.
In some embodiments, a cysteine-containing polypeptide comprises an isolated and purified polypeptide

-29.



WO 2017/210600 PCT/US2017/035748

comprising a least 98% sequence identity to at least seven contiguous amino acids of SEQ ID NO: 631 1.
In some embodiments, a cysteine-containing polypeptide comprises an isolated and purified polypeptide
comprising at least 99% sequence identity to at least seven contiguous amino acids of SEQ ID NO: 631 1.
In some embodiments, a cysteine-containing polypeptide comprises an isolated and purified polypeptide
comprising 100% sequence identity to at least seven contiguous amino acids of SEQ ID NO: 6311.
[0072] In some embodiments, acysteine-containing polypeptide comprises an isolated and
purified polypeptide comprising at least 70%, 75%, 80%, 85%, 90%, 91%, 92%, 93%, 94%, 95%, 96%,
97%, 98%, or 99% sequence identity to SEQ ID NO: 631 1. In some embodiments, a cysteine-containing
polypeptide comprises an isolated and purified polypeptide comprising 100% sequence identity to SEQ
ID NO: 6311. In some embodiments, a cysteine-containing polypeptide comprises an isolated and
purified polypeptide consisting of 100% sequence identity to SEQ ID NO: 6311

[0073] Asused herein, apolypeptide includes natural amino acids, unnatural amino acids, or a
combination thereof. In some instances, an amino acid residue refers to a molecule containing both an
amino group and acarboxyl group. Suitable amino acids include, without limitation, both the D- and L -
isomers of the naturally-occurring amino acids, aswell asnon-naturally occurring amino acids prepared
by organic synthesis or other metabolic routes. The term amino acid, as used herein, includes, yvithout
limitation, a-amino acids, natural amino acids, hon-natural amino acids, and amino acid analogs.

[0074] The term "a-amino acid" refersto amolecule contai ning both an amino group and a
carboxy! group bound to a carbon which is designated the a-carbon.

[0075] The term " B-amino acid" refers to a molecule containing both an amino group and a
carboxyl group in a3 configuration.

[0076] "Naturally occurring amino acid" refers to any one of the twenty amino acids commonly
found in peptides synthesized in nature, and known by the one letter abbreviationsA, R, N, C,D, Q, E, G,
H,I,L,K,M,F,P,S,T,W,Y,and V.

[0077] hydrophobic amino acids® include small hydrophobic amino acids and large
hydrophobic amino acids. "Small hydrophobic amino acid" are glycine, alanine, proline, and analogs
thereof. "Large hydrophobic amino acids' are valine, leucine, isoleucine, phenylalanine, methionine,
tryptophan, and analogs thereof. "Polar amino acids" are serine, threonine, asparagine, glutamine,
cysteine, tyrosine, and analogs thereof. "Charged amino acids" are lysine, arginine, histidine, aspartate,
glutamate, and anal ogs thereof.

[0078] The term "amino acid analog" refers to a molecule which is structurally similar to an
amino acid and which is substituted for an amino acid in the formation of a peptidomimetic macrocycle.

Amino acid analogs include, without limitation, [3-amino acids and amino acids where the amino or
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carboxy group is substituted by a similarly reactive group (e.g., substitution of the primary amine with a
secondary or tertiary amine, or substitution of the carboxy group with an ester).

[0079] Theterm "non-natural amino acid” refersto an amino acid which is not one of the twenty
amino acids commonly found in peptides synthesized in nature, and known by the one letter abbreviations
A,R,N,C,D,Q,E,G,H,I,L,K,M,F,P, S T,W,Y,and V. ’

[0080] In some instances, amino acid analogs include [3-amino acid analogs. Examples of 3-
amino acid analogs include, but are not limited to, the following: cyclic B-amino acid analogs; [3-alanine;
(R )B -phenylaanine; (R)-1,2,3,4-tetrahydro-isoquinoline-3-acetic  acid; (R)-3-amino-4-(I-naphthyl)-
butyric acid; (R)-3-amino-4-(2,4-dichlorophenyl)butyric acid; (R)-3-amino-4-(2-chlorophenyl)-butyric
acid; (R)-3-amino-4-(2-cyanophenyl)-butyric acid; (R)-3-amino-4-(2-fluorophenyl)-butyric acid; (R)-3-
amino-4-(2-furyl)-butyric acid; (R)-3-amino-4-(2-methylphenyl)-butyric acid; (R)-3-amino-4-(2-
naphthyl)-butyric acid; (R)-3-amino-4-(2-thienyl)-butyric acid; (R)-3-amino-4-(2-trifluoromethylphenyl)-
butyric acid; (R)-3-amino-4-(3,4-dichlorophenyl)butyric acid; (R)-3-amino-4-(3,4-difluorophenyl)butyric
acid; (R)-3-amino-4-(3-benzothienyl)-butyric acid; (R)-3-arnino-4-(3-chlorophenyl)-butyric acid; (R)-3-
amino-4-(3-cyanophenyl)-butyric acid; (R)-3-amino-4-(3-fluorophenyl)-butyric acid; (R)-3-amino-4-(3-
methylphenyl)-butyric acid; (R)-3-aniino-4-(3-pyridyl)-butyric acid; (R)-3-amino-4-(3-thienyl)-butyric
acid; (R)-3-amino-4-(3-trifluoromethylphenyl)-butyric acid; (R)-3-amino-4-(4-bromophenyl)-butyric acid;
(R)-3-arnino-4-(4-chlorophenyl)-butyric acid; (R)-3-amino-4-(4-cyanophenyl)-butyric acid; (R)-3-amino-
4-(4-fluorophenyl)-butyric acid; (R)-3-amino-4-(4-iodophenyl)-butyric acid; (R)-3-amino-4-(4-
methylphenyl)-butyric acid; (R)-3-amino-4-(4-nitrophenyl)-butyric acid; (R)-3-ammo-4-(4-pyridyl)-
butyric acid; (R)-3-amino-4-(4-triiluoromethylphenyl)-butyric acid; (R)-3-amino-4-pentafluoro-
phenylbutyric acid; (R)-3-amino-5-hexenocic acid; (R)-3-amino-5-hexynoic acid; (R)-3-amino-5-
phenylpentanoic acid; (R)-3-amino-6-phenyl-5-hexenocic acid; (S)-1,2,3,4-tetrahydro-isoquinoline-3-
acetic acid; (S)-3-amino-4-(I-naphthyl)-butyric acid; (S)-3-aniino-4-(2,4-dichlorophenyl)butyric acid;
(S)-3-amino-4-(2-chlorophenyl)-butyric acid; (S)-3-arnino-4-(2-cyanophenyl)-butyric acid; (S)-3-amino-
4-(2-fluorophenyl)-butyric acid; (S)-3-ammo-4-(2-furyl)-butyric acid; (S)-3-amino-4-(2-methylphenyl)-
butyric acid; (S)-3-amino-4-(2-naphthyl)-butyric acid; (S)-3-amino-4-(2-thienyl)-butyric acid; (S)-3-
amino-4-(2-trifluoromethylphenyl)-butyric acid; (S)-3-amino-4-<3,4-dichlorophenyl)butyric acid; (S)-3-
amino-4-(3,4-difluorophenylbutyiic acid; (S)-3-amino-4-(3-benzothienyl)-butyric acid; (S)-3-amino-4-
(3-chlorophenyl)-butyric acid; (S)-3-amino-4-(3-cyanophenyl)-butyric acid; (S)-3-arnino-4-(3-
fluorophenyl)-butyric acid; (S)-3-amino-4-(3-methylphenyl)-butyric acid; (S)-3-amino-4-(3-pyridyl)-
butyric acid; (S)-3-amino-4-(3-tmenyl)-butyric acid; (S)-3-amino-4-(3-trifluoromethylphenyl)-butyric
acid; (S)-3-amino-4-(4-bromophenyl)-butyric acid; (S)-3-amino-4-(4-chlorophenyl) butyric acid; (S)-3-
amino-4-(4-cyanophenyl)-butyric acid; (S)-3-amino-4-(4-fluorophenyl) butyric acid; (S)-3-amino-4-(4-
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iodophenyl)-butyric acid; (S)-3-amino-4-(4-methylphenyl)-butyric acid; (S)-3-amino-4-(4-nitrophenyl)-
butyric acid; (S)-3-amino-4-(4-pyridyl)-butyric acid; (S)-3-arnino-4-(4-tTifluoromethylphenyl )-butyric
acid; (S)-3-arnino-4-pentafluoro-phenylbutyric acid; (S)-3-amino-5-hexenoic acid; (S)-3-amino-5-
hexynoic acid; (S)-3-arrmio-5-phenylpentanoic acid; (S)-3-amino-6-phenyl-5-hexenoic acid; 1,2,5,6-
tetrahydropyridine-3-carboxylic acid; 1,2,5,6-tetrahydropyridine-4-carboxylic acid; 3-amino-3-(2-
chlorophenyl)-propionic acid; 3-amino-3-(2-tbienyl)-propionic acid; 3-amino-3-(3-bromophenyl)-
propionic acid; 3-amino-3-(4-chlorophenyl)-propionic acid; 3-amino-3-(4-methoxyphenyl)-propionic acid;
3-amino-4,4,4-trifluoro-butyric acid; 3-aminoadipic acid; D-P-phenylalanine; (-leucine; 1+ p-homoalaning;
L -P-homoaspartic acid y-benzyl ester; L -p-homoglutamic acid &-benzyl ester; L-P-bomoisoleucine; L-p-
homoleucine; L-P-homomethionine; L-p-homophenylalanine; L-P-homoproline; L-p-homotryptophan; L-
p-homovaline; L-No-benzyloxycarbonyl -b-homolysi ne; Nw-L -p-homoarginine; O-benzyl-L- 3-
homohydroxyproline; O-benzyl-L -P-homoserine; O-benzyl-L -P-homothreonine; O-benzyl-L- 3-
homotyrosine; y-trityl-L -p-homoasparagine; (R)-P-phenylaanine; L-p-homoaspartic acid y-t-butyl ester;
L-P-homoglutamic acid &-t-butyl ester; L-Nta-P-homolysine; N§-trityl-L-B-homoglutamine; Nw-2,2,4,6,7-
pentamethyl-dmydrobenzofuran-5-sulfonyl-L -P-homoarginine; O-t-butyl-L -p-homohydroxy-proline; O-t-
butyl-L -P-homoserine; O-t-butyl-L-p-homothreonine; O-t-butyl-L -P-homotyrosine; 2-aminocyclopentane
carboxylic acid; and 2-aminocyclohexane carboxylic acid.

[oo81] - In some instances, amino acid analogs include analogs of aanine, valine, glycine, or
leucine. Examples of amino acid analogs of aanine, valine, glycine, and leucine include, but are not
limited to, the following: ct-methoxyglycine; a-allyl-L-alanine; a-aminoisobutyric acid; a-methyl -leucine;
P(1-naphthyl)-D-alanine; P(I-naphthyl)-L-alanine; R(2-naphthyl)-D-alanine; p-(2-naphthyl)-L-alanine;
R(2-pyridyl)-D-alanine; p-(2-pyridyl)-L-alanine; P(2-thienyl)-D-alanine; p-(2-thienyl)-L-alaning; P(3-
benzothienyl)-D-alanine; p-(3-benzothienyl)-L-alanine; R(3-pyridyl)-D-alanine; p-(3-pyridyl)-L-aanine;
R (4-pyridyl)-D-alanine; P(4-pyridyl)-L-aanine; p-chloro-L-alanine; Pcyano-L-alanin; p-cyclohexyl-D-
alanine; p-cyclohexyl-L-alanine; B-cyclopenten-I-yl-alanine; p-cyclopentyl-alaning; Pcyclopropyl-L-
Ala-OH.dicyclohexylammonium salt; Rt-butyl-D-alanine; p-t-butyl-L-alanine; y-arjainobutyric acid; L -
a,Pdiaminopropionic acid; 2,4Klinitro-phenylglycine; 2,5-dihydro-D-phenylglycine; 2-amino-4,4,4-
trifluorobutyric acid; 2-fluoro-phenylglycine; 3-amino-4,4,4-trifluoro-butyric acid; 3-fluoro-vaine; 4,4,4-
trifluoro-valine; 4,5-dehydro-L-leu-OH.dicyclohexylammonium salt; 4-fluoro-D-phenylglycine; 4-fluoro-
L-phenylglycine; 4-hydroxy-D-phenylglycine; 5,5,5-trifluoro-leucine; 6-aminohexanoic acid;
cychpentyI-D-GIy-OH.dicyclohexylammonium salt; cyclopentyl-Gly-OH.dicyclohexylammomum salt;
D-a,P-diaminopropionic acid; D-a-aminobutyric acid; D-a-t-butylglycine; D-(2-thienyl)glycine; D-(3-
thienyl)glycine; D-2-aminocaproic acid; D-2-indanylglycine; D-alylglycme-dicyclohexylarnmonium salt;

D-cyclohexylglycine; D-norvaling; D-phenylglycine; p-aminobutyric acid; Parninoisobutyric acid; (2-
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bromophenyl)glycine; (2-methoxyphenyl)glycine; (2-methylphenyl)glycine; (2-thiazoyl)glycine; (2-
thienyl)glycine; 2-amino-3-(dimetliylaniino)-propioiiic acid; L-c*-diammopropionic acid; L-a
aminobutyric acid; L-a-t-butylglycine; L-(3-thienyl)glycine; L-2-amino-3-(dimemylammo)-propionic
acid; L-2-aminocaproic acid dicyclohexyl-ammonium salt; L-2-indanylglycine; L-
alylglycine.dicyclohexyl ammonium salt; L-cyclohexylglycine; L-phenylglycine; L-propargylglycine; L-
norvaling; N-a-aminomethyl-L-alanine; D-ay-diarninobutyric acid; L-a,y-diaminobutyric acid; 3-
cyclopropyl-L-alanine; (N-P-(2,4-dMtrophenyl))-L-a,p-diaminopropionic acid; (N-p-1-(4,4-dimethyl-
2,6-dioxocyclohex- 1-ylidene)ethyl)-D-a,P-diaminopropionic acid; (N-[3-I -(4,4-dimethyl-2,6-
dioxocyclohex-1 -ylidene)ethyl)-L-a,P-diaminopropionic acid; (N-P-4-methyltrityl)-L-a,p-
diaminopropionic acid; (N-P-dlyloxycarbonyl)-L-a P-cnammopropionic acid; (N-y-1-(4,4-dimethyl-2,6-
dioxocyclohex-1 -yhdene)ethyl)-D-a,7-diaminobutyric acid; (N-y-I -(4,4-dimethyl-2,6-dioxocyclohex-l -
ylidene)ethyl)-L-a,y-diaminobutyric acid; (N"y-4-methyltrityl)-D-a,y-diaminobutyric acid; (N-y-4-
methyltrityl)-1"y-diarrunobutyric  acid; (N-y-allyloxycarbonyl)-L-a,7-diaminobutyric acid; D-a,y-
diaminobutyric acid; 4,5-dehydro-L-leucine; cyclopentyl-D-Gly-OH; cyclopentyl-Gly-OH; D-alylglycihe;
D-homocyclohexylalanine; L-I-pyrenylalanine; L-2-aminocaproic acid; L-alylglycine; L-
homocyclohexylalaning; and N-(2-hydroxy-4-methoxy-Bzl)-Gly-OH.

[0082] In some instances, amino acid analogs include analogs of arginine or lysine. Examples of
arnino acid analogs of arginine and lysine include, but are not limited to, the following: citrulline; L-2-
ammo-3-gwamdinopropionic acid; L-2-amino-3-ureidopropionic acid; L-citrulling; Lys(Me),-OH;

Lys(N ;—OH; No-benzyloxycarbonyl-L-ornithine; Nw-nitro-D-arginine; Nw-nitro-L-arginine; a-methyl-
omithine; 2,6-diaminoheptanedioic acid; L-ornithine; (N6-1-(4,4-dimethyl-2,6-dioxo-cyclohex-I -
ylidene)ethyl)-D-ornithine; (Nd-1-(4,4-dimethyl-2,6-dioxo-cyclohex-1 -ylidene)ethyl)-L-ornithine; (N&-4-
methyltrityl)-D-ornithine; (N5-4-methyltrityl)-L-omithine; D<>rnithine; L-ornithine; Arg(Me)(Pbf)-OH;
Arg(Me),-OH (asymmetrical); Arg(Me)2-OH (symmetrical); Lys(ivDde)-OH; Lys(Me)2-OH.HCI;
Lys(Me3)-OH chloride; Nw-nitro-D-arginine; and Nw-nitro-L-arginine.

[0083] In some instances, amino acid analogs include analogs of aspartic or glutamic acids.
Examples of amino acid analogs of aspartic and glutamic acids include, but are not limited to, the
following: a-methyl-D-aspartic acid; a-methyl-glutamic acid; amethyl-L-aspartic acid; y-methylene-
glutamic acid; (N-7-ethyl)-L-glutamine; tN-a-(4-aminobenzoyl)]-L-glutamic acid; 2,6-diaminopimelic
acid; L-a-aminosuberic acid; D-2-aminoadipic acid; D-a-aminosuberic acid; a-aminopimelic acid;
iminodiacetic acid; L-2-aminoadipic acid; threo-p-methyl-aspartic acid; y-carboxy-D-glutamic acid y,y-
di-t-butyl ester; y-carboxy-L-glutamic acidy,y-di-t-butyl ester; Glu(OAIl)-OH; L-Asu(OtBu)—OH; and

pyroglutamic acid.
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[0084] In some instances, amino acid analogs include analogs of cysteine and methionine.
Examples of amino acid analogs of cysteine and methionine include, but are not limited to, Cys(farnesyl)-
OH, Cys(farnesyl)-OMe, a-methyl-methionine, Cys(2-hydroxyethyl)-OH, Cys(3-aminopropyl)-OH, 2-
amino-4-(ethylthio)butyric acid, buthionine, buthioninesulfoximine, ethionine, methionine
methylsulfonium chloride, selenomethionine, cysteic acid, [2-(4-pyridyl)ethyl]-DL-penicillamine, [2-(4-
pyridyl)ethyl]-L-cysteine, 4-methoxybenzyl-D-penicillamine, 4-methoxybenzyl-L-penicillamine, 4-
methylbenzyl-D-peniciUamine, 4-methylbenzyl-L-penicillamine, benzyl-D-cysteine, benzyl-L-cysteine,
benzyl-DL-homocysteine, carbamoyl-L-cysteine, carboxyethyl-L-cysteine, carboxymethyl-L-cysteine,
diphenylmethyl-L-cysteine, ethyl-L-cysteine, methyl-L-cysteine, t-butyl-D-cysteine, trityl-L-
homocysteine, trityl-D-penicillamine, cystathionine, homocystine, L-homocystine, (2-aminoethyl)-L-
cysteine, seleno-L-cystine, cystathionine, Cys(StBu)—OH, and acetamidomethyl-D-pemcillamine.
[0085] In some instances, amino acid analogs include analogs of phenylalanine and tyrosine.
Examples of amino acid analogs of phenylalanine and tyrosine include -methyl-phenylalanine, -
hydroxyphenylalanine, amethyl-3-methoxy-DL-phenylalanine, amethyl-D-phenylalanine, a-methyl-L-
phenylalanine, 1,2,3,4-tetrahydroisoquinoline-3-carboxyhc acid, 2,4-dichloro-phenylaanine, 2-
(trifluoromethyl)-D-phenylaanine, 2-(trifluoromethyl)-L-phenylaanine, 2-bromo-D-phenylalanine, 2-
bromo-L-phenylaanine, 2-chloro-D-phenylaanine, 2-chloro-L-phenylaanine, 2-cyano-D-phenylalanine,
2-cyano-L-phenylaanine, 2-fluoro-D-phenylalanine, 2-fluoro-L-phenylalanine, 2-methyl-D-
phenylalanine, 2-methyl-L-phenylalanine, 2-nitro-D-phenylaanine, 2-nitro-L-phenylalanine, 2;4;5-
trihydroxy-phenylalanine, 3,4,5-trifluoro-D-phenylalanine, 3,4,5-trifluoro-L-phenylaanine, 3,4-dichloro-
D-phenylalanine, 3,4-dichloro-L-phenylalanine, 3,4-difluoro-D-phenylalanine, 3,4-difluoro-L-
phenylalanine, 3,4-dihydroxy-L-phenylalanine, 3,4-dimethoxy-L-phenylaanine, 3,5,3'-triiodo-L -
thyronine, 3,5-diiodo-D-tyrosine, 3,5-diiodo-L-tyrosine, 3,5-diiodo-L-thyronine, 3-(trifluoromethyl)-D-
phenylalanine, 3-(trifluoromethyl)-L-phenylaanine, 3-amino-L-tyrosine, 3-bromo-D-phenylaanine, 3-
bromo-L-phenylaanine, 3-chloro-D-phenylalanine, 3-chloro-L-phenylaanine, 3-chloro-L-tyrosine, 3-
cyano-D-phenylaanine, 3-cyano-L-phenylaanine, 3-fluoro-D-phenylalanine, 3-fluoro-L-phenylalanine,
3-fluoro-tyrosine, 3-iodo-D-phenylaanine, 3-iodo-L-phenylalanine, 3-iodo-L-tyrosine, 3-methoxy-L-
tyrosine, 3-methyl-D-phenylaanine, 3-methyl-L-phenylalanine, 3-nitro-D-phenylaanine, 3-nitro-L-
phenylalanine, 3-nitro-L-tyrosine, 4-(trifluoromethyl)-D-phenylalanine, 4-(trifluoromethyl)-L-
phenylalanine, 4-amino-D-phenylalanine, 4-amino-L-phenylalanine, 4-benzoyl-D-phenylalanine, 4-
benzoyl-L-phenylaanine, 4-bis(2-chloroemyl)animo-L"henylalanine, 4-bromo-D-phenylaanine, 4-
bromo-L -phenylaanine, 4-chloro-D-phenylaanine, 4-chloro-L-phenylalanine, 4-cyano-D-phenylalanine,
4-cyano-L-phenylaanine, 4-fluoro-D-phenylaanine, 4-fluoro-L-phenylaanine, 4-iodo-D-phenylaanine,
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4-iodo-L-phenylalanine, homophenylaanine, thyroxine, 3,3-diphenylalanine, thyronine, ethyl-tyrosine,
and methyl-tyrosine.

(0086] In some instances, amino acid analogs include analogs of proline. Examples of amino
acid analogs of proline include, but are not limited to, 3,4-dehydro-proline, 4-fluoro-proline, cis-4-
hydroxy-proline, thiazolidine-2-carboxylic acid, and trans-4-fluoro-proline.

[0087] In some instances, amino acid analogs include analogs of serine and threonine. Examples
of amino acid analogs of serine and threonine include, but are not limited to, 3-amino-2-hydroxy-5-
methylhexanoic acid, 2-amino-3-hydroxy-4-methylpentanoic acid, 2-amino-3-ethoxybutanoic acid, 2-
amino-3-methoxybutanoic acid, 4-amino-3-hydroxy-6-methylheptanoic acid, 2-amino-3-
beﬁzyloxypropionic acid, 2-amino-3-benzyloxypropionic acid, 2-amino-3-ethoxypropionic acid, 4-amino-
3-hydroxybutanoic acid, and a-methylserine.

[0088] In some instances, amino ftcid analogs include analogs of tryptophan. Examples of amino
acid analogs of tryptophan include, but are not limited to, the following: a-methyl-tryptophan; (-(3-
benzothienyl)-D-alanine; |3-(-3-benzothienyl)-L-alanine; 1-methyl-tryptophan; 4-methyl-tryptophan; 5-
benzyloxy-tryptophan; 5-bromo-tryptophan; 5-chloro-tryptophan; 5-fluoro-tryptophan; 5-hydroxy-
tryptophan; 5-hydroxy-L-tryptophan; 5-methoxy-tryptophan; 5-methoxy-L-tryptophan; 5-methyl-
tryptophan; 6-bromo-tryptophan; 6-chloro-D-tryptophan; 6-chloro-tryptophan; 6-fluoro-tryptophan; 6-
methyl-tryptophan; 7-benzyloxy-tryptophan; 7-bromo-tryptophan; 7-methyl-tryptophan; D-l, 2,3,4-
tetrahydro-norharman-3-carboxylic acid; 6-methoxy-1,2,3,4-tetrahydronorharman-I-carboxylic  acid; 7-
azatryptophan; L-1,2,3,4-tetrahyciro-norharman-3-carboxylic acid; 5-methoxy-2-methyl-tryptophan; and
6-chloro-L-tryptophan.

[0089] In some instances, amino acid analogs areracemic. In some instances, the D isomer of
the amino acid analog is used. In some cases, the L isomer of the amino acid analog isused. In some
instances, the amino acid analog comprises chiral centersthat arein the R or Sconfiguration. Sometimes,
the amino group(s) of a B-arnino acid analog i s substituted with aprotecting group, e.g., tert-
butyloxycarbonyl (BOC group), 9-fluorenylmethyloxycarbonyl (FMOC), tosyl, and the like.'Sometimes,
the carboxylic acid functional group of a 3-amino acid analog isprotected, e.g., asits ester derivative. In

some cases, the salt of the amino acid analog is used.

Cysteine-containingpolypeptide production

[0090] In some embodiments, a cysteine-containing polypeptide described above is generated
recombinantly or is synthesized chemically. In some instances, a cysteine-containing polypeptide
described above is generated recombinantly, for example, by ahost cell system or in acell-free system.

In some instances, a cysteine-containing polypeptide described above is synthesized chemically.
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[0091] In some embodiments, a cysteme-containing polypeptide described above is generated
recombinantly by ahost cell system. Exemplary host cell systems include a eukaryotic cell system (e.g.,
mammalian cell, insect cell, yeast cell or plant cell) or a prokaryotic cell system (e.g., gram-positive
bacterium or a gram-negative bacterium).

[0092] In some embodiments, a eukaryotic host cell isamammalian host cell. In some cases, a
mammalian host cell isastable cell line, or acell line that has incorporated a genetic material of interest
into its own genome and hés the capability to express the product of the genetic material after many
generations of cell division. In other cases, amammalian host cell isatransient cell line, or acell line that
has not incorporated a genetic material of interest into its own genome and does not have the capability to
express the product of the genetic material after many generations of cell division.

[0093] Exemplary mammalian host cells include 293T cell line, 293A cell line, 293FT cell line,
293F cdlls, 293 H cells, A549 cells, MDCK cells, CHO DG44 cells, CHO-S cells, CHO-K1 cdlls,
Expi293F™ cells, Flp-In™ T-REx™ 293 cell line, FIp-In™-293 cell line, Flp-In™-3T3 cell line, Flp-
InN™-BHK cdl line, FIp-In™-CHO cell line, Flp-In™-CV-I céll line, Flp-In™-Jurkat cell line,
FreeStyle™ 293-F cells, FreeStyle™ CHO-S cdlls, GripTite™ 293 MSR cell line, GS-CHO cell line,
HepaRG™ cells, T-REx™ Jurkat cell line, Per.C6 cells, T-REx™-293 cell line, T-REX™-CHO cell hne,
and T-REx™-Hel a cell line.

[0094] In some embodiments, a eukaryotic host cell isan insect host cell. Exemplary insect host
cell include Drosophila S2 cells, Sf9 cells, Sf21 cells, High Five™ cells, and expresSF+® cells.
[0095] In some embodiments, a eukaryotic host cell is ayeast host cell. Exemplary yeast host

cells include Pichiapastoris yeast strains such as GS1 15, KM71H, SMD1 168, SMD1 168H, and X-33,
and Saccharomycescerevisiaeyeast strains such as INV Scl.

[0096] In some embodiments, aeukaryotic host cell isaplant host cell. In some instances, the
plant cells comprises acell from algae. Exemplary plant cell lines include strains from Chlamydomonas
reinhardtii 137c, or Synechococcus elongatus PPC 7942.

[0097] In some embodiments, ahost cell isaprokaryotic host cell. Exemplary prokaryotic host
cells include BL21, Machl™, DH10B™, TOP10, DH5a, DH10Bac™, OmniMax™, MegaX™,
DH12S™, INV 110, TOP10F, INVoF, TOP10/P3, ccdB Survival, PIR1, PIR2, StbhI2™, Sthl3™, or
Stbl4™,

[0098] In some instances, suitable vectors for the production of a cysteme-containing
polypeptide include any suitable vectors derived from either a eukaryotic or prokaryotic sources.
Exemplary vectors include vectors from bacteria (e.g., E. coli), insects, yeast (e.g., Pichia pastoris), algae,
or mammalian source. Bacterial vectors include, for example, pACY C177, pASK75, pBAD vector series,
pBADM vector series, pET vector series, pETM vector series, pGEX vector series, pHAT, pHAT2, pMal-
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c2, pMal-p2, pQE vector series, pRSET A, pRSET B, pRSET C, pTrcHis2 series, pZA31-Luc, pZE21-
MCS-1, pFLAG ATS, pFLAG CTS, pFLAG MAC, pFLAG Shift-12¢c, pTAC-MAT-1, pFLAG CTC, or
pPTAC-MAT-2.

[0099] Insect vectors include, for example, pFastBacl, pFastBac DUAL, pFastBac ET, pFastBac
HTa, pFastBac HTh, pFastBac HTc, pFastBac M30a, pFastfiact M30b, pFastBac, M30c, pVL1392,
pVL1393, pvL1393 M10, pvL1393 Mil, pVL1393 M12, FLAG vectors such as pPolh-FLAGI or
pPolh-MAT 2, or MAT vectors such aspPolh-MATI, or pPolh-MAT2.

[0100] Y east vectors include, for example, Gateway* pDEST™ 14 vector, Gateway®pDEST™ 15
vector, Gateway ®pDEST™ 17 vector, Gafe\Nay®pDEST ™ 24 vector, Gateway ®pY ES-DEST52 vector,
pBAD-DEST49 Gateway® destination vector, pA0815 Pichia vector, pFLDI Pichipastoris vector,
pGAPZA, B, & C Pichiapastoris vector, pPIC3.5K Pichia vector, pPIC6 A, B, & C Pichia vector,
pPIC9K Pichia vector, pTEFI/Zeo, pYES2 yeast vector, pY ES2/CT yeast vector, pYES2/NT A,B, & C
yeast vector, or pYES3/CT yeast vector.

[0101] Algae vectors include, for example, pChlamy-4 vector or MCS vector.
[0102] Mammalian vectors include, for example, transient expression vectors or stable

expression vectors. Exemplary mammalian transient expression vectors include p3xFLAG-CMV 8,
pFLAG-Myc-CMV 19, pFLAG-Myc-CMV 23, pFLAG-CMV 2, pFLAG-CMV 6ab,c, pFLAG-CMV
5.1, pFLAG-CMV 5ab,c, p3xFLAG-CMV 7.1, pFLAG-CMV 20, p3XFLAG-Myc-CMV 24, pCMV-
FLAG-MAT1, pCMV-FLAG-MAT2, pBICEP-CMV 3, or pBICEP-CMV 4. Exemplary mammalian
stable expression vectors include pFLAG-CMV 3, p3XFLAG-CMV 9, p3XFLAG-CMV 13, pFLAG-Myc-
CMV 21, p3xFLAG-Myc-CMV 25, pFLAG-CMV 4, p3xFLAG-CMV 10, p3XFLAG-CMV 14, pFLAG-
Myc-CMV 22, p3xFLAG-Myc-CMV 26, pBICEP-CMV 1, or pBICEP-CMV 2.

[0103] In some instances, a cell-free system isused for the production of a cysteine-containing
polypeptide. In some cases, acell-free system comprises amixture of cytoplasmic and/or nuclear
components from acell and is suitable for in vitro nucleic acid synthesis. In some instances, a cell-free
system utilizes prokaryotic cell components. In other instances, a cell-free system utilizes eukaryotic cell
components. Nucleic acid synthesis is obtained in a cell-free system based on, for example, Drosophila
cell, Xenopus egg, or Hel a cells. Exemplary cell-free systems include E. coli S30 Extract system, E. coli
T7 S30 system, or PUREXpress®.

Methods of Use
[0104] In some embodiments, disclosed herein include methods of modulating an immune

response in asubject. In some embodiments, disclosed herein is amethod of modulating an immune
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response in a subject, which comprises adnrinistering to the subject atherapeutically effective amount of a

small molecule fragment of Formula (I):

O

RMJ\®

Formula (1)
wherein:

RM isareactive moiety selected from a Michael acceptor moiety, aleaving group
moiety, or amoiety capable of forming a covalent bond with the thiol group of a cysteineresidue;
and

F isasmall molecule fragment moiety.

[0105] In some embodiments, the small molecule fragment interacts with an endogenous
cysteine-containing polypeptide expressed in the subject to form a cysteine-containing polypeptide-small
molecule fragment adduct. | n some instances, the cysteine-containing polypeptide-small molecule
fragment adduct comprises a covalent bonding. In some cases, the cysteine-containing polypeptide-small
molecul e fragment adduct comprises an irreversible bonding. In other cases, the cysteine-containing
polypeptide-small molecule fragment adduct comprises areversible bonding. In some instances, an
endogenous cysteine-containing polypeptide is a polypeptide that is expressed or present in a cell of
interest (e.g., adiseased cell such asacancerous cell). In some instances, an endogenous cysteine-
containing polypeptide is apolypeptide that is overexpressed in acell of interest (e.g., adiseased cell such
asacancerous cell). In some instances, an endogenous cysteine-containing polypeptide is apolypeptide
that harbors one or more mutationsin acell of interest (e.g., adiseased cell such as a cancerous cell). In
some instances, amutation comprises amissense mutation, an insertion, or a deletion. In some instances,
amutation comprises atruncation, for example, atruncation at the N-terminus or the C-terminus of the
polypeptide. In additional instances, an endogenous cysteine-cxmtaining polypeptide is a polypeptide that
has an altered conformation in acell of interest (e.g., adiseased cell such as a cancerous cell) relative to
the conformation of the wild-type polypeptide.

[0106] In some instances, a cysteine-containing polypeptide-small molecule fragment adduct
induces an immune response. In some cases, the immune response isahumora immune response. In
other cases, the immune response is a cell-mediated immune response. In some instances, the cysteine-
containing polypeptide-small molecule fragment adduct induces a humoral immune response. In some
instances, acysteine-containing polypeptide-small molecule fragment adduct induces a cell-mediated
immune response. In additional instances, a cysteine-containing polypeptide-small molecule fragment
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adduct induces a humoral immune response and a cell-mediated immune response. In some instances,
humoral immunity (or antibody-mediated beta cellularis immune system) is the production of antibody
and its accessory processes such as Th2 activation, cytokine production, germinal center formation,
isotype switching, affinity maturation, and memory cell generation. In some instances, humoral
immunity is mediated by macromolecules in the extracellular fluids. In some cases, cell-mediated
immunity comprises activation of phagocytes, antigen-specific cytotoxic T-lymphocytes, and release of
cytokines in response to an antigen. |n some cases, cell-mediated immunity differs from humoral
immunity in that it does not involve production of antibody.

[0107J In some embodiments, a cysteine-containing polypeptide-small molecule fragment
adduct increases an immune response relative to acontrol. In some cases, a cysteine-containing
polypeptide-small molecule fragment addiict increases a humoral immune response relative to a control.
In additional cases, a cysteme-containing polypeptide-small molecule fragment adduct increases a cell-
mediated immune response relative to a control. In additional cases, a cysteine-containing polypeptide-
small molecule fragment adduct increases ahumoral immune response and a cell-mediated immune
response relative to a control.

[0108] In some cases, a control isthe level of an immune response in the subject prior to
administration of the small molecule fragment or isthelevel of an immune response in a subject who has
not been exposed to the small molecule fragment. In some cases, a contral isthe level of ahumoral
immune response or acell-mediated immune response in the subject prior to administration of the small
molecule fragment or isthe level of ahumoral immune response or a cell-mediated immune responsein a
subject who has not been exposed to the small molecule fragment.

[0109] In some instances, a cysteine-containing polypeptide-small molecule fragment adduct
modulates an immune response. In some cases, the immune response is a humoral immune response. In
other cases, the immune response is a cell-mediated immune response. In some instances, the cysteine-
containing polypeptide-small molecule fragment adduct modulates ahumoral immune response. In some
instances, a cysteine-containing polypeptide-small molecule fragment adduct modul ates a cell-mediated
immune response. |n additional instances, a cysteine-containing polypeptide-small molecule fragment
adduct modulates ahumoral immune response and a cell-mediated immune response.

[0110] In some instances, a cysteine-containing polypeptide is anon-denatured form of the polypeptide.
[0111] In someinstances, acysteine-containing polypeptide comprises abiologically active cysteine site.
Asdescribed above and elsewhere herein, in some cases, abiologicaly active cysteine siteisacysteine
residue that islocated about 10A or lessto an active-site ligand or residue. In other cases, abiologically

active cysteine site is a cysteine residue that islocated greater than 16A from an active-site ligand or
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residue. In some cases, the cysteine residue that is located greater than 10A from the active-site ligand or
residue isanon-active site cysteine.

[0112] Further asdescribed elsewhere herein, acysteine-containing polypeptide comprises, in some
instances, an enzyme, atransporter, areceptor, achannel protein, an adaptor protein, achaperone, a
signaling protein, aplasma protein, transcription related protein, trandation related protein, mitochondrial
protein, or cytoskeleton related protein. In some cases, the cysteine-containing polypeptide comprises an
enzyme, atransporter, areceptor, a channel protein, an adaptor protein, achaperone, a signaling protein,
transcription related protein, or trandation related protein.

[0113] In some embodiments, a cysteine-containing polypeptide isabout 20, 30, 35, 40, 45, 50, 55, 60,
65, 70, 75, 80, 85, 90, 95, 100, 150, 200, 250, 300, 350, 400, 450, 500, 600, 700, 800, 900, 1000, 1100,
1200, 1500, 2000, 2100, 2200, 2500 amino acid residues in length or more. In some cases, a cysteine-
containing polypeptide isabout 20 amino acid residues in length or more. In some cases, acysteine-
containing polypeptide is about 60 amino acid residues in length or more. In some cases, a cysteine-
containing polypeptide isabout 70 amino acid residues in length or more. In some cases, acysteine-
containing polypeptide is about 80 amino acid residues in length or more. In some cases, a cysteine-
containing polypeptide isabout 90 amino acid residues in length or more. In some cases, acysteine-
containing polypeptide isabout 100 amino acid residues inlength or more. In some cases, acysteine-
containing polypeptide isabout 150 amino acid residues in length or more. In some cases, acysteine-
containing polypeptide isabout 200 amino acid residues in length or more. In some cases, acysteine-
containing polypeptide is about 300 amino acid residues in length or more. In some cases, acysteine-
containing polypeptide isabout 400 amino acid residues in length or more. In some cases, acysteine-
containing polypeptide is about 500 amino acid residues in length or more. In some cases, acysteine-
containing polypeptide isabout 800 amino acid residues in length or more. In some cases, acysteine-
containing polypeptide isabout 1000 amino acid residues in length or more. In some cases, a cysteine-
containing polypeptide isabout 1500 amino acid residues in length or more.

[0114] In some instances, a cysteine-containing polypeptide comprises aprotein illustrated in Tables 1-5.
In some cases, a cysteine-containing polypeptide comprises aprotein illustrated in Table 1. In some
cases, acysteine-containing polypeptide comprises aprotein illustrated in Table 2. In some cases, a
cysteine-containing polypeptide comprises aprotein illustrated in Table 3. In some cases, acysteine-
containing polypeptide comprises aprotein illustrated in Table 4. In some cases, a cysteine-containing
polypeptide comprises a protein illustrated in Table 5. In some instances, the cysteine residue of interest is
denoted by a (*) in Tables 1-5.

[0115] In some instances, a cysteine-containing polypeptide comprises aprotein illustrated in Tables 6A-

6E. In some cases, a cysteine-containing polypeptide comprises aprotein illustrated in Table 6A. In some
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cases, acysteine-containing polypeptide comprises a protein illustrated in Table 6B. In some cases, a
cysteine-containing polypeptide comprises aprotein illustrated in Table 6C. In some cases, a cysteine-
containing polypeptide comprises aprotein illustrated in Table 6D. In some cases, a cysteine-containing
polypeptide comprises aprotein illustrated in Table 6E.

[0116] In some embodiments, as described above, a small molecule fragment comprises aMichael
acceptor moiety which comprises an alkene or an alkyne moiety, ™ some instances, a covalent bond is
formed between aportion of the Michael acceptor moiety on the small molecule fragment and a portion
of a cysteine residue of the cysteine-containing polypeptide.

[0117] In some instances, a small molecule fragment comprises a small molecule fragment moiety F
which is obtained from acompound library. In some instances, the compound library comprises
ChemBridge fragment library, Pyramid Platform Fragment-Based Drug Discovery, Maybridge fragment
library, FRGx from AnalytiCon, TCI-Frag from AnCoreX, Bio Building Blocks from ASINEX, BioFocus
3D from Charles River, Fragments of Life (FOL) from Emerald Bio, Enamine Fragment Library, IOTA
Diverse 1500, BIONET fragments library, Life Chemicals Fragments Collection, OTAVA fragment
library, Prestwick fragment library, Selciafragment library, TimTec fragment-based library, Allium from
Vitas-M Laboratory, or Zenobia fragment library. In some cases, F isasmall molecule fragment moiety
illustrated in Fig. 1 (e.g., Fig. 1A and/or Fig. IB). In some cases, the small molecule fragment isa small
molecule fragment illustrated in Fig. 1 (e.g., Fig. 1A and/or Fig. IB).

[0118] In some instances, a small molecule fragment has amolecular weight of about 150 Dalton or
higher. In some cases, a small molecular fragment has a molecular weight of about 175, 200, 225, 250,
275, 300, 350, 400, 450, 500, 550, 600, 650, 700, 750, 800, 850, 900, 950, 1000 Dalton, or higher. In
some cases, amolecular weight of the small molecular fragment isprior to enrichment with ahalogen, a
nonmetal, or atransition metal. In some cases, a small molecular fragment of Formula (l) has a molecular
weight of about 150, 175, 200, 225, 250, 275, 300, 350, 400, 450, 500, 550, 600, 650, 700, 750, 800, 850,
900, 950, 1000 Ddlton, or higher.

[0119] In some instances, the method further comprises administration of a cysteme-containing
polypeptide-small molecule fragment adduct. In some instances, the cysteine-containing polypeptide
comprises an isolated and purified polypeptide comprising at least 80%, 85%, 90%, 95%, 96%, 97%,
98%, or 99% sequence identity to at least seven contiguous amino acids of an amino acid sequence
selected from SEQ ID NOs: 1-9655. In some cases, the cysteine-containing polypeptide-small molecule
fragment adduct further enhances or increases an immune response. In some instances, an enhancement
or an increase of the immune response is relative to alevel of the immune response prior to administration

of the cysteine-containing polypeptide-small molecule fragment adduct.
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[0120] In some embodiments, disclosed herein is aderivative of cereblon protein having the structure of

Formula (1),

H (@)
N
1-187 189-442
S.
R O

wherein,
the derivation occurs at cereblon cysteine residue position 188based on SEQ ID NO:
9665;
R is selected from:
@/l?\(
(a) R"
O R! R?
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®) R
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CONH,

3,

(e) CN ;
wherein R! is H, C1-C3 akyl, or aryl; and
F' isasmall molecule fragment moiety.

[0121] In some embodiments, F' has a molecular weight of about 175, 200, 225, 250, 275, 300, 350, 400,
450, 500, 550, 600, 650, 700, 750, 800, 850, 900, 950, 1000 Dalton, or higher. In some embodiments, the
molecular weight of F' isprior to enrichment with ahalogen, a nonmetal, or atransition metal. In some
embodiments, F' isa small molecule fragment moiety illustrated in Fig. 1 (e.g., Fig. 1A and/or Fig. IB).

[0122] In some embodiments, disclosed herein isaderivative of cereblon protein having the structure of

Formula (1),
H o]
1-286 288-442
s [T 2eee2)
R 0y
wherein,
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the derivation occurs at cereblon cysteine residue position 287 based on SEQ ID NO:
9665;
R is selected from:

s

® R ;
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®ﬁ\9</
@ R

@
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:§<

(b) R

R! R? -
@jﬁ/
(1) . N o or
<:)/J\l,c:om-nz
CN

0) ;
wherein R! is H, C1-C3 alky!, or aryl; and
P isasmal molecule fragment moiety.

[01231 In some embodiments, P has a molecular weight of about 175, 200, 225, 250, 275, 300, 350, 400,
450, 500, 550, 600, 650, 700, 750, 800, 850, 900, 950, 1000 Dalton, or higher. In some embodiments, the
molecular weight of P is prior to enrichment with a halogen, anonmetal, or atransition metal. In some
embodiments, P is a small molecule fragment moiety illustrated in Fig. 1 (e.g., Fig. 1A and/or Fig. IB).
[0124] In some cases, the method further comprises administration of an adjuvant.

[0125] In some cases, the small molecule fragment is formulated for parenteral, oral, or intranasal
administration.

Diseases or Indications

[0126] In some embodiments, disclosed herein include amethod of administrating a small molecule
fragment to a subject in which the small molecule fragment interacts with an endogenous cysteine-
containing polypeptide expressed in the subject to form a cysteme-containing polypeptide-small molecule
fragment adduct. In some embodiments, the cysteme-containing polypeptide is overexpressed in adisease
or condition. In some cases, the overexpressed cysteine-containing polypeptide comprises one or more
mutations. In some cases, the cysteine-containing polypeptide comprising one or more mutations is

overexpressed in adisease or condition.
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[0127] In some instances, the disease or condition is cancer. In some cases, the cysteme-containing
polypeptide is a cancer-associated protein. In some cases, the cysteine-containing polypeptide is
overexpressed in a cancer. In some cases, the cysteine-containing polypeptide comprising one or more
mutations is overexpressed in a cancer. In someinstances, a mutation comprises a missense mutation, an
insertion, or adeletion. In some instances, a mutation comprises a truncation at aterminus of aprotein.
In some instances, amutation alters the conformation of a protein relative to the conformation of itswild-
type protein. In additional instances, a mutation does not alter the conformation of aprotein.

[0128] In some instances, acancer isasolid tumor. In someinstances, acancer is a hematologic
malignancy. In some instances, acancer is arelapsed or refractory cancer, or ametastatic cancer. In
some instances, asolid tumor isarelapsed or refractory solid tumor, or ametastatic solid tumor. In some
cases, ahematologic malignancy isarelapsed or refractory hematologic malignancy, or a metastatic
hematologic malignancy.

[0129] In some embodiments, acancer isa solid tumor. Exemplary solid tumor includes, but isnot
limited to, anal cancer, appendix cancer, bile duct cancer (i.e., cholangiocarcinoma), bladder cancer, brain
tumor, breast cancer, cervical cancer, colon cancer, cancer of Unknown Primary (CUP), esophageal
cancer, eye cancer, fallopian tube cancer, gastroenterological cancer, kidney cancer, liver cancer, lung
cancer, medulloblastoma, melanoma, oral cancer, ovarian cancer, pancreatic cancer, parathyroid disease,
penile cancer, pituitary tumor, prostate cancer, rectal cancer, skin cancer, stomach cancer, testicular
cancer, throat cancer, thyroid cancer, uterine cancer, vaginal cancer or vulvar cancer.

[0130] In some embodiments, a cysteine-containing polypeptide described herein that is overexpressed
and/or comprises one or more mutations is present in asolid tumor. In some cases, a cysteine-containing
polypeptide described herein that is overexpressed and/or comprises one or more mutations ispresent in
metastatic solid tumor. In some cases, a cysteineK :ontaining polypeptide des;cribed herein that is
overexpressed and/or comprises one or more mutations is present in arelapsed or refractory solid tumor.
In some instances, a small molecule fragment described herein interacts with a cysteine-containing
polypeptide that is present, overexpressed, and/or comprises a mutation in a solid tumor.

[0131] In someinstances, a cancer isahematologic malignancy. In some instances, a hematologic
malignancy isaleukemia, alymphoma, amyeloma, anon-Hodgkin's lymphoma, or a Hodgkin's
lymphoma. In some instances, ahematologic malignancy comprises chronic lymphocytic leukemia
(CLL), small lymphocytic lymphoma (SLL), high risk CLL, anon-CLL/SLL lymphoma, prolymphocytic
leukemia (PLL), follicular lymphoma (FL), diffuse large B-cell lymphoma (DLBCL), mantle cell
lymphoma (MCL), Waldenstrom's macroglobulinemia, multiple myeloma, extranodal marginal zone B
cell lymphoma, nodal marginal zone B cell lymphoma, Burkitt's lymphoma, non-Burkitt high grade B
cell lymphoma, primary mediastinal B-cell lymphoma (PMBL), immunoblastic large cell lymphoma,
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precursor B-lymphoblastic lymphoma, B cell prolymphocytic leukemia, lymphoplasmacytic lymphoma,
splenic margina zone lymphoma, plasma cell myeloma, plasmacytoma, mediastinal (thymic) large B cell
lymphoma, intravascular large B cell lymphoma, primary effusion lymphoma, or lymphomatoid
granulomatosis.

[0132] In some embodiments, a cysteme-containing polypeptide described herein that i s overexpressed
and/or comprises one or more mutations is present in ahematologic malignancy. In some cases, a
cysteine-containing polypeptide described herein that is overexpressed and/or comprises one or more
mutations i s present in metastatic hematologic malignancy. In some cases, a cysteme-containing
polypeptide described herein that is overexpressed and/or comprises one or more mutations ispresent in a
relapsed or refractory hematologic malignancy. In some instances, a small molecule fragment described
herein interacts with a cysteine-containing polypeptide that ispresent, overexpressed, and/or comprises a

mutation in a hematologic malignancy.

Vaccines

[0133] In some embodiments, disclosed herein include vaccines and vaccine formulations that comprises
asmall molecule fragment described herein, an antibody that recognizes a cysteine-containing
polypeptide-small molecule fragment adduct described herein, or a cystrine-containing polypeptide-small
molecule fragment adduct described herein. In some embodiments, disclosed herein isavaccine that
comprises a small molecule fragment described herein. In some embodiments, disclosed hereinisa
vaccine that comprises an antibody that recognizes a cysteine-containing polypeptide-small molecule
fragment adduct described herein. In some embodiments, disclosed herein isavaccine that comprises a
cysteine-containing polypeptide-small molecule fragment adduct described herein.

[0134] In some instances, a cysteine-contaimng polypeptide is an enzyme, atransporter, areceptor, a
channel protein, an adaptor protein, achaperone, a signaling protein, aplasma protein, transcription
related protein, trandation related protein, mitochondrial protein, or cytoskeleton related protein. In some
cases, the cysteine-containing polypeptide isan enzyme, atransporter, areceptor, a channel protein, an
adaptor protein, a chaperone, asignaling protein, transcription related protein, or trandation related
protein.

[0135] In some instances, a cysteme-containing polypeptide comprises aprotein illustrated in Tables 1-6.
In some cases, a cysteine-containing polypeptide comprises aprotein illustrated in Table 1. In some
cases, a cysteine-containing polypeptide comprises aprotein illustrated in Table 2. In some cases, a
cysteine-containing polypeptide comprises aprotein illustrated in Table 3. In some cases, a cysteine-
containing polypeptide comprises aprotein illustrated in Table 4. In some cases, acysteine-containing
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polypeptide comprises a protein illustrated in Table 5. In some cases, a cysteine-containing polypeptide
comprises aprotein illustrated in Table 6 (e.g., Tables 6A-6E).

[0136] In some embodiments, a small molecule fragment comprises aMichael acceptor moiety which
comprises an alkene or an alkyne moiety. In some instances, a covaent bond isformed between aportion
of the Michael acceptor moiety on the small molecule fragment and a portion of a cysteine residue of the
cysteine-containing polypeptide.

[0137] In some instances, asmall molecule fragment comprises a small molecule fragment moiety F
which isobtained from acompound library. In some instances; the compound library comprises
ChemBridge fragment library, Pyramid Platform Fragment-Based Drug Discovery, Maybridge fragment
library, FRGx from AnalytiCon, TCI-Frag from AnCoreX, Bio Building Blocks from ASINEX, BioFocus
3D from Charles River, Fragments of Life (FOL) from Emerald Bio, Enamine Fragment Library, IOTA
Diverse 1500, BIONET fragments library, Life Chemicals Fragments Collection, OTAVA fragment
library, Prestwick fragment library, Selciafragment library, TimTec fragment-based library, Allium from
Vitas-M Laboratory, or Zenobia fragment library. In some cases, F isa small molecule fragment moiety

illustrated in Fig. 1 (e.g., Fig. 1A and/or Fig. IB). In some cases, the small molecule fragment is asmall

molecule fragment illustrated in Fig. 1(e.g., Fig. 1A and/or Fig. 1B).

[0138] In some instances, a small molecule fragment has amolecular weight of about 150 Dalton or
Higher. In some cases, a small molecular fragment has a molecular weight of about 175, 200, 225, 250,
275, 300, 350, 400, 450, 500, 550, 600, 650, 700, 750, 800, 850, 900, 950, 1000 Dalton, or higher. In
some cases, the molecular weight of the small molecular fragment isprior to enrichment with ahalogen, a
nonmetal, or atransition metal. In some cases, the small molecular fragment of Formula (1) has a
molecular weight of about 150, 175, 200, 225, 250, 275, 300, 350, 400, 450, 500, 550, 600, 650, 700, 750,
800, 850, 900, 950, 1000 Dalton, or higher.

[0139] In some instances, avaccine is formulated in a conventional manner using one or more
physiologically acceptable carriers mcluding excipients and auxiliaries which facilitate processing of the
active agents into preparations which are used pharmaceutically. Proper formulation is dependent upon
the route of adrninistration chosen. Any of the well-known techniques, carriers, and excipients are used as
suitable and as understood in the art.

[0140] In some instances, avaccine is further formulated with a cysteme-containing polypeptide-small
molecule fragment adduct. In some instances, a cysteine-containing polypeptide-small molecule fragment
adduct enhances an immune response. In some instances, the cysteine-containing polypeptide comprises
an isolated and purified polypeptide comprising at least 80%, 85%, 90%, 95%, 96%, 97%, 98%, or 99%
seguence identity to at least seven contiguous amino acids of an amino acid sequence selected from SEQ

ID NOs: 1-9655.
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[0141] In some embodiments, disclosed herein is avaccine comprising an antibody or its binding
fragment thereof that recognizes a derivative of acysteine-containing protein having the structure of

N-teyminal C-terminal
portion S. portion
R
)

wherein,
the derivation occurs at a cysteine residue;
R is selected from:
o)

@&

Formula (1),

(2) R'
R! R

@i’){/

(®) Rl ;
Q ,/OR‘ R?
@/s\%/

(c) Rt .

O Rt R

W /

(CY) N or

®/k(com42
CN :

O ;
wherein R! is H, C1-C3 alkyl, or aryl; and
F' is a small molecule f agment moiety.

[0142] In some embodiments, F' has amolecular weight of about 175, 200, 225, 250, 275, 300, 350, 400,
450, 500, 550, 600, 650, 700, 750, 800, 850, 900, 950, 1000 Dalton, or higher. In some embodiments, the
molecular weight of F' isprior to enrichment with a halogen, a nonmetal, or atransition metal. In some
embodiments, F' is asmall molecule fragment moiety illustrated in Fig. 1 (e.g., Fig. 1A and/or Fig. IB).
[0143] In some embodiments, disclosed herein isavaccine comprising an antibody or its binding
fragment thereof that recognizes a derivative of IDH1 protein having the structure of Formula (1),

D et
-/ 270414
>R o

wherein,
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the derivation occursat IDH1 cysteine residue position 269 based on SEQ ID NO: 9656;
Ris selected from:

(2) R'
(b) RE
(©) R? ;

(d) CN  or

(e) CN ;
wherein R is H, C1-C3 alkyl, or aryl; and
F' isasmall molecule fragment moiety.

[0144] In some embodiments, F' has a molecular weight of about 175, 200, 225, 250, 275, 300,
350, 400, 450, 500, 550, 600, 650, 700, 750, 800, 850, 900, 950, 1000 Dalton, or higher. In some
embodiments, the molecular weight of F' isprior to enrichment with a halogen, anonmetal, or atransition
metal. In some embodiments, F' isa small molecule fragment moiety illustrated in Fig. 1 (e.g., Fig. 1A
and/or Fig. IB).

[0145] In some embodiments, disclosed herein isavaccine comprising an antibody or itsbinding

fragment thereof that recognizes a derivative of IDH2 protein having the structure of Formula (1),

H O
[} ()
S.
R M

wherein,
the derivation occurs at IDH2 cysteine residue position 308 based on SEQ ID NO: 9657;

R is selected from:

@&

00 R1 :
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O R! R
4
) R
O\\S,/OR1 R?
(m) RY
O R R
4
(n) CN  or
CONH,
(0) CN ;

wherein R! is H, C1-C3 alkyl, or aryl; and
F' isasmal molecule fragment moiety.

[0146] In some embodiments, F' has a molecular weight of about 175, 200, 225, 250, 275, 300,
350, 400, 450, 500, 550, 600, 650, 700, 750, 800, 850, 900, 950, 1000 Dalton, or higher. In some
embodiments, the molecular weight of F' ‘is prior to enrichment with a halogen, anonmetal, or atransition
metal. In some embodiments, F' isa small molecule fragment moiety illustrated in Fig. 1 (e.g., Fig. 1A
and/or Fig. IB).
[0147] In some embodiments, disclosed herein isavaccine comprising an antibody or its binding
fragment thereof that recognizes a derivative of caspase-8 protein having the structure of Formula (1),

0

H
N
1-359 361-479

S,

R o
wherein,
the derivation occurs at caspase-8 cysteine residue position 360 based on SEQ ID NO:
9658;
R isselected from:
@/ﬁ\(
(@ R
R! Rt
/
® R
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Q, OR! R1

@/S\')ﬁ/
© RT

R! R!
@i%/
() CN  or

@/‘\‘/CONHZ

(e) CN ;
wherein R! is H, C1-C3 akyl, or aryl; and
F' isasmall molecule fragment moiety.

[0148] In some embodiments, F' has a molecular weight of about 175, 200, 225, 250, 275, 300,
350, 400, 450, 500, 550, 600, 650, 700, 750, 800, 850, 900, 950, 1000 Dalton, or higher. In some
embodiments, the molecular weight of F' is prior to enrichment with a halogen, anonmetal, or atransition
metal. In some embodiments, F' isa small molecule fragment moiety illustrated in Fig. 1 (e.g., Fig. 1A
and/or Fig. IB).
[0149] In some embodiments, disclosed herein is évacci ne comprising an antibody or itsbinding
fragment thereof that recognizes a derivative of caspase-10 protein having the structure of Formula (1),

0]

H
[y )

R M
wherein,
the derivation occurs at caspase-10 cysteine residue position 401 based on SEQ Iib NO:

9659;
R is selected from:
0

(d)
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o

(e) CN ;
wherein R! isH, C1-C3 alkyl, or aryl; and
F' isa small molecule fragment moiety.

[0150] In some embodiments, F' has a molecular weight of about 175, 200, 225, 250, 275, 300,
350, 400, 450, 500, 550, 600, 650, 700, 750, 800, 850, 900, 950, 1000 Dalton, or higher. In some
embodiments, the molecular weight of F' isprior to enﬁ chment with ahaogen, anonmetal, or atransition
metal. In some embodiments, F*isasmall molecule fragment moiety illustrated in Fig. 1 (e.g., Fig. 1A
and/or Fig. 1B).

[0151] In some embodiments, disclosed herein isa vaccine comprising an antibody or itshinding

fragment thereof that recognizes a derivative of PRMT-1 protein having the structure of Formula (1),

o

H
DA D

S.

R @
wherein,
the derivation occurs a PRMT-1 cysteine residue position 109 based on SEQ ID NO:

9660;
R is selected from:

(d) CN  or

(e) CN ;
wherein R' is H, C1-C3 akyl, or aryl; and
F' isasmall molecule fragment moiety.

[0152] In some embodiments, F' has a molecular weight of about 175, 200, 225, 250, 275, 300,
350, 400, 450, 500, 550, 600, 650, 700, 750, 800, 850, 900, 950, 1000 Dalton, or higher. In some
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embodiments, the molecular weight of F' isprior to enrichment with a halogen, a nonmetal, or atransition
metal. In some embodiments, F' isasmall molecule fragment moiety illustrated in Fig. 1 (e.g., Fig. 1A
and/or Fig. 1B).

[0153] In some embodiments, disclosed herein isavaccine comprising an antibody or its binding

fragment thereof that recognizes a derivative of ZAK protein having the structure of Formula (1),

H o
[y @)
S.
R .M

wherein,
the derivation occurs at ZAK cysteine residue position 22 based on SEQ ID NO: 9661 ;

R is selected from:

(e) CN ;
wherein R! is H, C1-C3 alky!, or aryl; and
F' isasmall molecule fragment moiety.

[0154] In some embodiments, F' has amolecular weight of about 175, 200, 225,250, 275, 300,
350, 400, 450, 500, 550, 600, 650, 700, 750, 800, 850, 900, 950, 1000 Dalton, or higher. In some
embodiments, the molecular weight of F' isprior to enrichment with a halogen, anonmetal, or atransition
metal. In some embodiments, F' is a small molecule fragment moiety illustrated in Fig. 1(eg., Fig. 1A
and/or Fig. 1B). '

[0155] In some embodiments, disclosed herein isavaccine comprising an antibody or its binding

fragment thereof that recognizes a derivative of IMPDH2 protein having the structure of Formula (1),
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0
H
1-139 N 141-514
S

R O
wherein,
the derivation occurs at IMPDH2 cysteine residue position 140 based on SEQ ID NO:

9662;
R is selected from:

() CN  or

(e) CN ;
wherein R! is H, C1-C3 akyl, or aryl; and
F' isasmall molecule fragment moiety.

[0156] In some embodiments, F' has a molecular weight of about 175, 200, 225, 250, 275, 300,
350, 400, 450, 500, 550, 600, 650, 700, 750, 800, 850, 900, 950, 1000 Dalton, or higher. In some
embodiments, the molecular weight of F' isprior to enrichment with ahaogen, a nonmetal, or atransition

metal. In some embodiments, F' isa small molecule fragment moiety illustrated in Fig. 1 (e.g., Fig. 1A

and/or Fig. IB).
[0157] In some embodiments, disclosed herein isavaccine comprising an antibody or its binding
fragment thereof that recognizes a derivative of IMPDH2 protein having the structure of Formula (1),
H 0
1-330 332-514
et
R ®
wherein,
the derivation occurs at IMPDH2 cysteine residue position 331 based on SEQ ID NO:
9662;

R is selected from:
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(e) CN :
wherein R isH, C1-C3 akyl, or aryl; and
F* isasmall molecule fragment moiety.

[0158] In some embodiments, F' has a molecular weight of about 175, 200, 225, 250, 275, 300,
350, 400, 450, 500, 550, 600, 650, 700, 750, 800, 850, 900, 950, 1000 Dalton, or higher. In some
embodiments, the molecular weight of F' isprior to enrichment with ahalogen, anonmetal, or atransition

metal. In some embodiments, F' isa small molecule fragment moiety illustrated in Fig. 1 (eg., Fig. 1A

and/or Fig. IB).
[0159] In some embodiments, disclosed herein isavaccine comprising an antibody or its binding

fragment thereof that recognizes a derivative of TIGAR protein having the structure of Formula (1),

0]
H
CDg G0

R @
wherein,
the derivation occurs at TIGAR cysteine residue position 114 based on SEQ ID NO:
92663;
R is selected from:
@)OKK\
(@ R"
R1 R?
@i’)(/
) RV
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Q_OR! R!
@
© R
O R! R
4
(& CN  or

CONH,

pa

(e) CN ;
wherein R! is H, C1-C3 alkyl, or aryl; and
F' isasmall molecule fragment moiety.

[0160] In some embodiments, F' has amolecular weight of about 175, 200, 225, 250, 275, 300, 350, 400,
450, 500, 550, 600, 650, 700, 750, 800, 850, 900, 950, 1000 Dalton, or higher. In some embodiments, the
molecular weight of F' isprior to enrichment with a halogen, a nonmetal, or atransition metal. In some
embodiments, F' is a small molecule fragment moiety illustrated in Fig. 1 (e.g., Fig. 1A and/or Fig. 1B).

[0161] In some embodiments, disclosed herein isavaccine comprising an antibody or its binding
fragment thereof that recognizes a derivative of TIGAR protein having the structure of Formula (1),

0

H
o} (=)
S

R O
wherein,
the derivation occurs at TIGAR cysteine residue position 16 1 based on SEQ ID NO:

9663;
R is selected from:
o)

R
(a Rt .
O R R

7/

R1
Q,,OR! R1

@&
©) RV,
O R!' Rt

(d) N Sor
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(©) CN :
wherein R! isH, C1-C3 akyl, or aryl; and
F' isasmall molecule fragment moiety.

[0162] In some embodiments, F' has a molecular weight of about 175, 200, 225, 250, 275, 300,
350, 400, 450, 500, 550, 600, 650, 700, 750, 800, 850, 900, 950, 1000 Ddton, or higher. In some
embodiments, the molecular weight of F' isprior to enrichment with ahalogen, anonmetal, or atransition
metal. In some embodiments, F' isasmall molecule fragment moiety illustrated in Fig. 1 (e.g., Fig. 1A
and/or Fig. IB).

[0163] In some embodiments, disclosed herein isavaccine comprising an antibody or its binding

fragment thereof that recognizes a derivative of PKCO protein having the structure of Formula (1),

0o
H
)
S.
R v

wherein,
the derivation occurs at PKCO cysteine residue position 14 based on SEQ ID NO: 9664;

R is selected from:

(d) CN  Sor

) CN ;

I

wherein R! is H, C1-C3 alkyl, or aryl; and
F' isasmall molecule fragment moiety.

[0164] In some embodiments, F' has amolecular weight of about 175, 200, 225, 250, 275, 300,
350, 400, 450, 500, 550, 600, 650, 700, 750, 800, 850, 900, 950, 1000 Dalton, or higher. In some
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embodiments, the molecular weight of F' isprior to enrichment with ahalogen, anonmetal, or atransition
metal. In some embodiments, F' is asmall molecule fragment moiety illustrated in Fig. 1 (e.g., Fig. 1A
and/or Fig. 1B).

[0165] In some embodiments, disclosed herein is avaccine comprising an antibody or its binding

fragment thereof that recognizes a derivative of PKC8 protein having the structure of Formula (1),

H o)
1-16 N 18-706

S.
R )
wherein,
the derivation occurs at PKCO cysteine residue position 17 based on SEQ ID NO: 9664;
R is selected from:
(0]
@/u\(\
() R'
O R!'R?
W /
®) RU
Q,,OR! R!
\s/
@Y
©) RV,
O R1 R?
W /
(d) CN  Sor
@/‘\(CONHz
) CN ;

wherein R! is H, C1-C3 alkyl, or aryl; and
F’ is a small molecule fragment moiety.

[0166] In some embodiments, F' has a molecular weight of about 175, 200, 225, 250, 275, 300, 350, 400,
450, 500, 550, 600, 650, 700, 750, 800, 850, 900, 950, 1000 Dalton, or higher. In some embodiments, the
molecular weight of F' isprior to enrichment with a halogen, anonmetal, or atransition metal. In some
embodiments, F' isasmall molecule fragment moiety illustrated in Fig. 1(e.g., Fig. 1A and/or Fig. IB).
[0167] In some embodiments, disclosed herein isa vaccine comprising an antibody or its binding

fragment thereof that recognizes a derivative of cereblon protein having the structure of Formula (1),
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o
H
QD
S.
R (o

wherein,
the derivation occurs at cereblon cysteine residue position 188 based on SEQ I D NO:
9665;
R is selected from:
0
@)k(\
® R"
Q R! R?
W/
@ R
O\\S,/OR1 R1
®& Y
@) RV,
O R! R
W -/
(s) CN  or
® CN .

wherein R! is H, C1-C3 alkyl, or aryl; and
F' isasmall molecule fragment moiety.

[0168]  In some embodiments, F' has a molecular weight of about 175, 200, 225, 250, 275, 300, 350,
400, 450, 500, 550, 600, 650, 700, 750, 800, 850, 900, 950, 1000 Dalton, or higher. In some
embodiments, the molecular weight of F* isprior to enrichment with a halogen, anonmetal, or atransition
metal. In some embodiments, F' is asmall molecule fragment moiety illustrated in Fig. 1 (e.g.; Fig. 1A
and/or Fig. 1B).
[0169] In some embodiments, disclosed herein isa vaccine comprising an antibody or its binding
fragment thereof that recognizes a derivative of cereblon protein having the structure of Formula (1),

0]

H
1-286 N 288-442

S.
R 1)

wherein,
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the derivation occurs at cereblon cysteine residue position 287 based on SEQ ID NO:
9665;
Ris selected from:
o)

oo
R! R?

w /
R1 :

R? R?
®/8\)“/
®/K(CONH2

wherein Rl isH, Cl-C3 akyl, or aryl; and
F' isasmall molecule fragment moiety.

[01701 In some embodiments, F' has a molecular weight of about 175, 200, 225, 250, 275, 300, 350,
400, 450, 500, 550, 600, 650, 700, 750, 800, 850, 900, 950, 1000 Dalton, or higher. In some
embodiments, the molecular weight of F' isprior to enrichment with ahalogen, anonmetal, or atransition
metal. In some embodiments, F' isasmall molecule fragment moiety illustrated in Fig. 1 (e.g., Fig. 1A
and/or Fig. IB).

[0171} In some embodiments, disclosed herein isavaccine comprising an antibody or itsbinding
fragment thereof that recognizes a derivative of a cysteine containing protein that comprises the motif
XgC*Z, wherein X, isa polar residue, C* denotes the site of modification, and Z is any amino acid. In
some cases, the cysteine containing protein is selected from AP, PES], IKBKB, XPOI, KDM4B,
NR3C1, GSTP1, TNFAIP3, ACATI, IRAKI, GNB2L1, IRF4, USP34, ZC3HAV1, USP7, PELI1,
DCUN1D1, USP28, UBE20, RRAGC, MLTK, USP22, KDM3A, and USP16.

[0172] In some embodiments, disclosed herein isavaccine comprising an antibody or its binding
fragment thereof that recognizes a derivative of a cysteine containing protein that comprises the motif
XpC*X,, wherein Xpis apolar residue, C* denotes the site of modification, and X, isanonpolar residue.
In some cases, the cysteine containing protein is selected from AlIP, PESL, IKBKB, XPOI, GSTP1,
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ACATL, IRAKI, IRF4, ZC3HAV1, USP7, PELI1, USP28, UBE20, RRAGC, MLTK, USP22, KDM3A,
andUSP16.

[0173] In some embodiments, disclosed herein isavaccine comprising an antibody or its binding
fragment thereof that recognizes a derivative of a cysteine containing protein that comprises the motif
XpC* X, wherein X, is apolar residue and C* denotes the site of modification. In some cases, the
cysteine containing protein is selected from KDM4B, NR3C1, TNFAIP3, USP7, and USP22.

[0174] In some embodiments, disclosed herein isavaccine comprising an antibody or its binding
fragment thereof that recognizes a derivative of acysteine containing protein that comprises the motif
XpC*Xb, wherein Xp isapolar residue, C* denotes the site of modification, and Xy, isabasic residue. In
some cases, the cysteine containing protein is selected from GNB2L1 and USP34.

[0175] In some embodiments, disclosed herein isavaccine comprising an antibody or its binding
fragment thereof that recognizes a derivative of a cysteine containing protein that comprises the motif
XpC*Xe, wherein X ;isapolar residue, C* denotes the site of modification, and X, isan acidic residue. In
some cases, the cysteine containing protein is DCUN1D1 .

[0176] In some embodiments, disclosed herein isavaccine comprising an antibody or its binding
fragment thereof that recognizes aderivative of a cysteine containing protein that comprises the motif
SC*Z, wherein C* denotes the site of modification, and Z isany amino acid. In some cases, the cysteine
containing protein is selected from PES1, 1KBKB, GSTP1, ACAT1, IRAKI, ZC3HAV1, and RRAGC.
[0177] In some embodiments, disclosed herein isavaccine comprising an antibody or its binding
fragment thereof that recognizes a derivative of a cysteine containing protein that comprises the motif
NC*Z, wherein C* denotes the site of modification, and Z isany amino acid. In some cases, the cysteine
containing protein is selected from XPOI, GNB2L1, USP34, UBE20, MLTK, and USP22.

[0178] In some embodiments, disclosed herein isavaccine comprising an antibody or its binding
fragment thereof that recognizes a derivative of a cysteine containing protein that comprises the motif
YC*Z, wherein C* denotes the site of modification, and Z isany amino acid. In some cases, the cysteine
containing protein is selected from KDM4B and NR3C1.

[0179] In some embodiments, disclosed herein isavaccine comprising an antibody or its binding
fragment thereof that recognizes a derivative of a cysteine containing protein that comprises the motif
TC*Z, wherein C* denotes the site of modification, and Z isany amino acid. In some cases, the cysteine
containing protein is selected from TNFAIP3, USP7, USP28, KDM3A, and USP16.

[0180] In some embodiments, disclosed herein is avaccine comprising an antibody or its binding
fragment thereof that recognizes a derivative of a cysteine containing protein that comprises the motif
QC*Z, wherein C* denotes the site of modification, and Z isany amino acid. In some cases, the cysteine
containing protein is selected from IRF4, PELI1, DCUN1D1, and USP22.
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[0181] In some embodiments, disclosed herein isavaccine comprising an antibody or its binding
fragment thereof that recognizes a derivative of a cysteine containing protein that comprises the motif
CC*Z, wherein C* denotesthe site of modification, and Z isany amino acid. In some cases, the cysteine
containing protein iSATP.

[0182] In some embodiments, disclosed herein isavaccine comprising an antibody or its binding
fragment thereof that recognizes a derivative of a cysteine containing protein that comprises the motif
XgC*Z, wherein X ;is apolar residue, C* denotes the site of modification, and Z isany amino acid. In
some cases, the cysteine containing protein is selected from IKBKB, KDM4B, GSTPI , TNFAIP3,
ACATI, IRAKI, USP34, USP7, PELI1, USP28, UBE20, MLTK, USP22, KDM3A, and USP16.
[0183] In some embodiments, disclosed herein isavaccine comprising an antibody or its binding
fragment thereof that recognizes a derivative of acysteine containing protein that comprises the motif
XpC*Z, wherein Xjisapolar residue, C* denotes the site of modification, and Z is any amino acid. In
some cases, the cysteine containing protein is selected from NR3C1, IRF4, and ZC3HAV1.

[0184] In some embodiments, disclosed herein isavaccine comprising an antibody or its binding
fragment thereof that recognizes a derivative of a cysteine containing protein that comprises the motif
XpC*Z, wherein Xp isapolar residue, C* denotes the site of modification, and Z isany amino acid. In
some cases, the cysteine containing protein is selected from GNB2L1 and RRAGC.

[0185] In some embodiments, disclosed herein isavaccine comprising an antibody or its binding
fragment thereof that recognizes a derivative of a cysteine containing protein that comprises the motif
XgC*Z, wherein X jisapolar residue, C* denotes the site of modification, and Z is any amino acid. In
some cases, the cysteine containing protein is selected from ATP,PESI, XPOI, and DCUN1D1.
[0186] In some embodiments, disclosed herein isavaccine comprising an antibody or its binding
fragment thereof that recognizes a derivative of a cysteine containing protein that comprises the motif
X,C*Z, wherein X, isanonpolar residue, C* denotes the site of modification, and Z isany amino acid.
In some cases, the cysteine containing protein is selected from PESI, CYR61, UBE2L6, XPOI, ADA,
NR3C1, POU2F2, UCHL3, MGMT, ERCC3, ACATI, STAT3, UBA7, CASP2, IDH2, LRBA, UBE2L3,
RELB, IRF8, CASP8, PDIA6, PCK2, PFKFB4, PDE12, USP34, USP48, SMARCC2, and SAMHDI.
[0187] In some embodiments, disclosed herein is avaccine comprising an antibody or its binding
fragment thereof that recognizes a derivative of a cysteine containing protein that comprises the motif
X, C*X,,, wherein X, is anonpolar residue and C* denotes the site of modification. In some cases, the
cysteine containing protein is selected from PESI, CYRG61, NR3C1, UCHL3, ERCC3, ACATI, STATS3,
CASP2, LRBA, UBE2L 3, RELB, PDIA6, PCK2, PFKFB4, USP48, and SMARCC2.

[0188] In some embodiments, disclosed herein isavaccine comprising an antibody or its binding

fragment thereof that recognizes a derivative of a cysteine containing protein that comprises the motif
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X C*Xp, wherein X, isanonpolar residue, C* denotes the site of modification, and X, is apolar residue.
In some cases, the cysteine containing protein is selected from UBE2L6, POU2F2, MGMT, ACATL,
UBA7, CASP8, PDE12, and USP34.

[0189] In some embodiments, disclosed herein isa vaccine comprising an antibody or its binding
fragment thereof that recognizes a derivative of a cysteine containing protein that comprises the motif
XnC* X, wherein X, isanonpolar residue, C* denotes the site of modification, and X, is an acidic
residue. In some cases, the cysteine containing protein is selected from CYR61 and XPOI .

[0190] In some embodiments, disclosed herein is avaccine comprising an antibody or its binding
fragment thereof that recognizes a derivative of a cysteine containing protein that comprises the motif

X, C*Xb, wherein X, is anonpolar residue, C* denotes the site of modification, and Xy, is abasic residue.
In some cases, the cysteine containing protein is selected from ADA, MGMT, IDH2, IRF8, and
SAMHDL1.

[0191] In some embodiments, disclosed herein isavaccine comprising an antibody or its binding
fragment thereof that recognizes a derivative of acysteine containing protein that comprises the motif
LC*Z, wherein C* denotes the site of modification, and Z isany amino acid. In some cases, the cysteine
containing protein is selected from PES1, CYR61, XPOI, NR3C1, and SMARCC2.

[0192] In some embodiments, disclosed herein isavaccine comprising an antibody or its binding
fragment thereof that recognizes a derivative of a cysteine containing protein that comprises the motif
PC*Z, wherein C* denotes the site of modification, and Z isany amino acid. In some cases, the cysteine
containing protein is selected from CYR61, UBE2L6, MGMT, ERCC3, ACATL, and USP48.

[0193] In some embodiments, disclosed herein isavaccine comprising an antibody or its binding
fragment thereof that recognizes a derivative of a cysteine containing protein that comprises the motif
GC*Z, wherein C* denotes the site of modification, and Z isany amino acid. In some cases, the cysteine
containing protein is selected from ADA, RELB, and USP34.

[0194] In some embodiments, disclosed herein isavaccine comprising an antibody or its binding
fragment thereof that recognizes a derivative of acysteine containing protein that comprises the motif
AC*Z, wherein C* denotes the site of modification, and Z is any amino acid. In some cases, the cysteine
containing protein isselected from UCHL3, CASP2, IDH2, LRBA, CASP8, PCK2, and PDE12.

[0195] In some embodiments, disclosed herein isavaccine comprising an antibody or its binding
fragment thereof that recognizes a derivative of a cysteine containing protein that comprises the motif
VC*Z, wherein C* denotes the site of modification, and Z isany amino acid. In some cases, the cysteine
containing protein is selected from MGMT, ACAT1, UBA7, UBE2L3, and IRFS.

[0196] In some embodiments, disclosed herein is avaccine comprising an antibody or its binding

fragment thereof that recognizes a derivative of a cysteine containing protein that comprises the motif
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X:C*Z, wherein X, denotes an aromatic residue, C* denotes the site of modification, and Z is any amino
acid. In some cases, the cysteine containing protein is selected from POU2F2, PDIA6, and SAMHD1.
[0197] In some embodiments, disclosed herein is avaccine comprising an antibody or its binding
fragment thereof that recognizes a derivative of a cysteine containing protein that comprises the motif
XoC*Z, wherein X» isanonpolar residue, C* denotes the site of modification, and Z isany amino acid.
In some cases, the cysteine bontai ning protein isselected from UBE2L6, ADA, UCHL3, MGMT,
ERCC3, ACAT1, UBA7, CASP2, IDH2, UBE2L3, CASP8, PDIA6, PCK2, PFKFB4, PDE12, USP34,
USP48, and SAMHD1.

(0198J In some embodiments, disclosed herein is avaccine comprising an antibody or itsbinding
fragment thereof that recognizes a derivative of acysteine containing protein that comprises the motif
X, C*Z, wherein X, isanonpolar residue, C* denotes the site of modification, and Z isany amino acid.
In some cases, the cysteine containing protein is selected from NR3C1, POU2F2, STAT3, RELB, IRF8,
and SMARCC2.

[0199] In some embodiments, disclosed herein isavaccine comprising an antibody or itsbinding
fragment thereof that recognizes aderivative of a cysteine containing protein that comprises the motif

X (C*Z, wherein X, isanonpolar residue, C* denotes the site of modification, and Z isany amino acid.
In some cases, the cysteine containing protein is selected from PES1, CYR61, XPOI, and LRBA.
[0200] In some embodiments, disclosed herein isavaccine comprising an antibody or its binding
fragment thereof that recognizes a derivative of a cysteine containing protein that comprises the motif

X LC*Z, wherein X, isan acidic residue, C* denotes the site of modification, and Z isany amino acid. In
some cases, the cysteine containing protein is selected from ZAP70, PRKCQ, and PRMT1.

[0201] In some embodiments, disclosed herein isavaccine comprising an antibody or its binding
fragment thereof that recognizes aderivative of acysteine containing protein that comprises the motif
EC*Z, wherein C* denotes the site of modification, and Z isany amino acid. In some cases, the cysteine
containing protein is selected from ZAP70 and PRKCQ.

[0202] In some embodiments, disclosed herein is avaccine comprising an antibody or its binding
fragment thereof that recognizes a derivative of acysteine containing protein that comprises the motif
XbC*Z, wherein Xbisa basic residue, C* denotes the site of modification, and Z is any amino acid. In
some cases, the cysteine containing protein is selected from CYR61, ZNF217, NCF1, IREB2, LRBA,
CDK5, EP300, EZH2, UBE2S, VCPIP1, RRAGC, and IRAKA4.

[0203] In some embodiments, disclosed herein isavaccine comprising an antibody or its binding
fragment thereof that recognizes a derivative of a cysteine containing protein that comprises the motif
XbC*X_, wherein Xbisabasic residue, C* denotes the site of modification, and X isanonpolar residue.
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In some cases, the cysteine containing protein isselected from CYR61, ZNF217, IREB2, EP300, UBE2S,
VCPIPL, RRAGC, and IRAKA4.

[0204] In some embodiments, disclosed herein is avaccine comprising an antibody or its binding
fragment thereof that recognizes a derivative of a cysteine containing protein that comprises the motif
XbC*Xp, wherein Xy is abasic residue, C* denotes the site of modification, and Xo isapolar residue. In
some cases, the cysteine containing protein is selected from NCF1, LRBA, and CDKS5.

[0205]  In some embodiments, disclosed herein isavaccine comprising an antibody or itsbinding
fragment thereof that recognizes a derivative of a cysteine containing protein that comprises the motif
XbC*Xb, wherein Xy isabasic residue and C* denotes the site of modification. 1n some cases, the
cysteine containing protein is EZH2.

[0206] In some embodiments, disclosed herein isavaccine comprising an antibody or its binding
fragment thereof that recognizes aderivative of acysteine containing protein that comprises the motif
RC*Z, wherein C* denotes the site of madification, and Z is any amino acid. In some cases, the cysteine
containing protein is selected from ZNF217, NCF1, CDK5, EP300, and IRAKA4.

[0207]  In some embodiments, disclosed herein isavaccine comprising an antibody or itsbinding
fragment thereof that recognizes a derivative of a cysteine containing protein that comprises the motif
KC*Z, wherein C* denotes the site of modification, and Z isany amino acid. In some cases, the cysteine
containing protein is selected from CYR61, IREB2, LRBA, and UBE2S.

[0208] In some embodiments, disclosed herein isavaccine comprising an antibody or its binding
fragment thereof that recognizes a derivative of a cysteine containing protein that comprises the motif
HC*Z, wherein C* denotes the site of modification, and Z isany amino acid. In some cases, the cysteine
containing protein is selected from EZH2, VCPIPL, and RRAGC.

[0209] In some embodiments, disclosed herein isavaccine comprising an antibody or its binding
fragment thereof that recognizes a derivative of a cysteine containing protein that comprises the motif
XbC*Z, wherein Xy isabasic residue, C* denotes the site of modification, and Z isany amino acid. In
some cases, the cysteine containing protein is selected from CDK5, EP300, EZH2, UBE2S, VCPIP1, and
IRAKA4.

[0210] In some embodiments, disclosed herein isavaccine comprising an antibody or its binding
fragment thereof that recognizes a derivative of acysteine containing protein that comprises the motif
XbC*Z, wherein Xbisabasic residue, C* denotes the site of modification, and Z isany amino acid. In
some cases, the cysteine containing protein is selected from ZNF217 and IREB2.

[0211] In some embodiments, disclosed herein isavaccine comprising an antibody or its binding

fragment thereof that recognizes a derivative of a cysteine containing protein that comprises the motif
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XbC*Z, wherein Xbis abasic residue, C* denotes the site of modification, and Z is any amino acid. In
some cases, the adapter, scaffolding protein or the modulator protein is selected from NCF1.

[0212] In some embodiments, disclosed herein isavaccine comprising an antibody or its binding
fragment thereof that recognizes a derivative of a cysteine containing protein that comprises the motif
XbC*Z, wherein Xy isabasic residue, C* denotes the site of modification, and Z isany amino acid. In
some cases, the cysteine containing protein isselected from RRAGC.

[0213] In some embodiments, disclosed herein is avaccine comprising an antibody or its binding
fragment thereof that recognizes a derivative of acysteine containing protein that comprises the motif -
XbC*Z, wherein Xy isabasic residue, C* denotes the site of modification, and Z isany amino acid. In
some cases, the cysteine containing protein is selected from CYR61 and LRBA.

[0214] In some cases,-avaccine described herein isfurther formulated with an adjuvant and/or

additional carriers or excipients;

Adjuvant

[0215] In some embodiments, the pharmaceutical composition and/or the vaccine further comprises an
adjuvant. In some instances, an adjuvant enhances the immune response (humoral and/or cellular)
eicited in a subject receiving the pharmaceutical composition and/or the vaccine. In some instances, an
adjuvant elicits aThi-type response. In other instances, an adjuvant elicits a Th2-type response. In some
instances, aThl-type response is characterized by the production of cytokines such as IFN -y as opposed
to a Th2-type response which is characterized by the production of cytokines such aslL-4, IL-5, and IL-
10.

[0216] In some embodiments, an adjuvant comprises a stimulatory molecule such as a cytokine. Non-
limiting examples of cytokines include: CCL20, ainterferon(IFN- a), B-interferon (EFN-B), y- interferon,
platelet derived growth factor (PDGF), TNFa, TNFp, GM-CSF, epidermal growth factor (EGF),
cutaneous T cell-attracting chemokine (CTACK), epithelial thymus-expressed chemokine (TECK),
mucosae-associated epithelial chemokine (MEC), IL-12, IL-15, , EL-28, MHC, CD80, CD86, IL-1, IL-2,
IL-4, IL-5, IL-6, IL-10, EL-18, MCP-1, MIP-la, MJP-1-, IL-8, L - sdlectin, P-selectin, E-selectin, CD34,
GlyCAM-1, MadCAM-1, LFA-1, VLA-1, Mac-1, pI50.95, PECAM, ICAM-1, ICAM-2, ICAM-3, CD2,
LFA-3, M-CSF, G-CSF, mutant forms of EL-18, CD40, CD40L, vascular growth factor, fibroblast growth
factor, IL-7, nerve growth factor, vascular endothelial growth factor, Fas, TNF receptor, Fit, Apo-1, p55,
WSL-1, DR3, TRAMP, Apo-3, AIR, LARD, NGRF, DR4, DRS, KILLER, TRAIL-R2, TRICK2, DR6,
Caspase ICE, Fos, c-jun, Sp-1, Ap-1, Ap-2, p38, p65Rel, MyD88, IRAK, TRAFS, 1kB, Inactive NIK,
SAPK, SAP-1, INK, interferon response genes, NFkB, Bax, TRAIL, TRAILrec, TRAELrecDRCS5,
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TRAIL-R3, TRAIL-R4, RANK, RANK LIGAND, Ox40, Ox40 LIGAND, NKG2D, MICA, MICB,
NKG2A, NKG2B, NKG2C, NKG2E, NKG2F, TAPI, and TAP2.

[0217] Additional adjuvants include, for example: MCP-1, MIP-la, MIP-Ip, IL-8, RANTES, L-selectin,
P-selectin, E-selectin, CD34, GlyCAM-1, MadCAM-1 ,LFA-1, VLA-1, Mac-1, pl50.95, PECAM, ICAM-
1, ICAM-2, ICAM-3, CD2, LFA-3, M-CSF, G-CSF, IL-4, mutant forms of 1L-18, CD40, CD40L,
vascular growth factor, fibroblast growth factor, DL-7, IL-22, nerve growth factor, vascular endothelial
growth factor, Fas, TNF receptor, Fit, Apo-1, p55, WSL-1, DR3, TRAMP, Apo-3, AIR, LARD, NGRF,
DR4, DR5, KILLER, TRAIL-R2, TRICK2, DR6, Caspase ICE, Fos, c-jun, Sp-1, Ap-1, Ap-2, p38,
p65Rel, MyD88, IRAK, TRAF6, IkB, Inactive NIK, SAP K, SAP-1, JNK, interferon response genes,
NFkB, Bax, TRAIL, TRAILrec, TRAILrecDRC5, TRAIL-R3, TRAIL-R4, RANK, RANK LIGAND,
Ox40, Ox40 LIGAND, NKG2D, MICA, MICB, NKG2A, NKG2B, NKG2C, NKG2E, NKG2F, TAFI,
TAP2 and functional fragments thereof.

[0218] In some embodiments, an adjuvant isamodulator of atoll like receptor. Examples of modulators
of toll-like receptors include TLR-9 agonists and are not limited to small molecule modulators of toll-like
receptors such asImiquimod. Other examples of adjuvants that are used in combination with avaccine
described herein include and are not limited to saponin, CpG ODN, and the like.

[0219] Sometimes, an adjuvant is selected from bacteria toxoids, polyoxypropylene-polyoxyethylene
block polymers, aluminum salts, liposomes, CpG polymers, oil-in-water emulsions, or a combination
thereof. -

[0220] In some embodiments, an adjuvant isalipid-based adjuvant, such as MPLA and MDP. In some
instances, monophosphoryl lipid A (MPLA) isan adjuvant that causes increased presentation of
liposomal antigen to specific T Lymphocytes. In some cases, a muramyl dipeptide (MDP) isused asa
suitable adjuvant in conjunction with the vaccine formulations described herein.

[0221] In some embodiments, an adjuvant isan oil-in-water emulsion. The ail-in-water emulsion suitable
for use with a vaccine described herein include, for example, at least one oil and at least one surfactant,
with the ail(s) and surfactant(s) being biodegradable (tnetabolisable) and biocompatible. In some
instances, the oil droplets in the emulsion isless than 5 pm in diameter, or have a sub-micron diameter,
with these small sizes being achieved with ahigh pressure homogenizer to provide stable emulsions.
Droplets with a size less than 220 nm are optionally subjected to filter sterilization.

[0222] In some instances, oils used include such asthose from an animal (such asfish) or vegetable
source. Sources for vegetable oils include, for example, nuts, seeds and grains. Peanut oil, soybean oil,
coconut ail, and olive ail, exemplify the nut oils. Jojoba il is used e.g. obtained from the jojoba bean.
Seed oils include safflower oil, cottonseed oil, sunflower seed oil, sesame seed ail, etc. The grain group

include: corn oil and oils of other cereal grains such aswheat, oats, rye, rice, teff, triticale, and the like. 6-
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10 carbon fatty acid esters of glycerol and 1*-propanediol, while not crccurring naturally in seed ails, can
be prepared by hydrolysis, separation and esterification of the appropriate materials starting from the nut
and seed oils. Fats and oils from mammalian milk are optionally metabolizable and are therefore used in
with the vaccines described herein. The procedures for separation, purification, saponification and other
means necessary for obtaining pure oils from animal sources are well known in the art. Fish contain
metabolizable oils which are readily recovered. For example, cod liver oil, shark liver oils, and whale oil
such as spermaceti can exemf)lify severa of the fish oilswhich can be used herein. A number of branched
chain oils can be synthesized biochemically in 5-carbon isoprene units and can be generally referred to as
terpenoids. Shark liver il contains abranched, unsaturated terpenoid known as squalene,
2,6,10,15,19,23-hexamethyl-2,6,10,14,18,22-tetracosahexaene. Sgualane, the saturated analog to
squalene, can also be used. Fish ails, including squalene and sgqualane, can bereadily available from
commercial sources or can be obtained by methods known in the art.

[0223] Other useful oilsinclude tocopherols, for use in elderly patients (e.g. aged 60 years or older) due
to vitamin E been reported to have a positive effect on the immune response in this patient group. Further,
tocopherols have antioxidant properties that, for example, help to stabilize the emulsions. Various
tocopherols exist (a, B,Y, 0, € or &) but aisusually used. An example of a-tocopherol isDL-atocopherol.
a-tocopherol succinate can be compatible with HIV vaccines and can be a useful preservative as an
alternative to mercurial compounds.

[0224] Mixtures of oils are used e.g. squalene and a-tocopherol. In some instances, an oil content in the
range of 2-20% (by volume) is used.

[0225] In some instances, surfactants are classified by their ‘HLB' (hydrophile/lipophile balance). In
some cases, surfactants have aHLB of at least 10, at least 15, and/or at least 16. Surfactants can include,
but are not limited to: the polyoxyethylene sorbitan esters surfactants (commonly referred to asthe
Tweens), especialy polysorbate 20 and polysorbate 80; copolymers of ethylene oxide (EO), propylene
oxide (PO), and/or butylene oxide (BO), sold under the DOWFAX™ tradename, such as linear EO/PO
block copolymers; octoxynols, which can vary in the number of repeating ethoxy (oxy-l,2-ethanediyl)
groups, such as octoxynol-9 (Triton X-100, or t-octylphenoxypolyethoxyethanaol);
(octylphenoxy)polyethoxyethanol (IGEPAL CA-630/NP-40); phospholipids such as phosphatidylcholine
(lecithin); nonylphenol ethoxylates, such asthe Tergitol™ NP series; polyoxyethylene fatty ethers
derived from lauryl, cetyl, stearyl, and oleyl alcohols (known as Brij surfactants), such as
triethyleneglycol monolauryl ether (Brij 30); and sorbitan esters (commonly known as the SPANS), such
as sorbitan trioleate (Span 85) and sorbitan monolaurate. Non-ionic surfactants can be used herein.
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[0226] Mixtures of surfactants are used e.g. Tween 80/Span 85 mixtures. A combination of a
polyoxyethylene sorbitan ester and an octoxynol are also suitable. Another combination comprises, for
example, laureth 9 plus a polyoxyethylene sorbitan ester and/or an octoxynol.

[0227] The amounts of surfactants (% by weight) include, for example, polyoxyethylene sorbitan esters
(such as Tween 80) 0.01 to 1%, in particular about 0.1%; octyl- or nonylphenoxy polyoxyethanols (such
as Triton X-100, or other detergents in the Triton series) 0.001 to 0.1%, such as0.005 to 0.02%;
polyoxyethylene ethers (such aslaureth 9) 0.1 to 20%, such as 0.1 to 10% and in particular 0.1 to 1% or
about 0.5%.

Carriers and Excipients

[0228] In some instances, avaccine further includes carriers and excipients (including, but not limited to,
buffers, carbohydrates, mannitol, proteins, polypeptides or amino acids such asglycine, antioxidants,
bacteriostats, chelating agents, suspending agents, thickening agents, and/or preservatives), water, oils
(including those of petroleum, animal, vegetable or synthetic origin, such as peanut oil, soybean oil,
mineral oil, sesame ail, and the like), saline solutions, aqueous dextrose and glycerol solutions, flavoring
agents, coloring agents, detackifiers, and other acceptable additives, adjuvants, binders, or other
pharmaceutically acceptable auxiliary substances asrequired to approximate physiological conditions
(such as pH buffering agents, tonicity adjusting agents, emulsifying agents, wetting agents, and the like).
Examples of excipients include starch, glucose, lactose, sucrose, gelatin, malt, rice, flour, chalk, silicagel,
sodium stearate, glycerol monostearate, talc, sodium chloride, dried skim milk, glycerol, propylene,
glycol, water, ethanol, and the like. In another instances, the pharmaceutical preparation is substantially
free of preservatives. In other instances, the pharmaceutical preparation can contain at least one
preservative. General methodology on pharmaceutical dosage forms isfound in Ansel et a.,
Pharmaceutical Dosage Forms and Drug Delivery Systems (Lippencott Williams & Wilkins, Baltimore
Md. (1999)). It will be recognized that, while any suitable carrier known to those of ordinary skill in the
art can be employed to administer the pharmaceutical compositions described herein, the type of carrier
will vary depending on the mode of administration.

[0229] In some instances, a pharmaceutical composition of the vaccine is encapsulated within liposomes
using well-known technology. Biodegradable microspheres can also be employed as carriers for the
pharmaceutical compositions described herein. Suitable biodegradable microspheres are disclosed, for
example, in U.S. Pat. Nos. 4,897,268; 5,075,109; 5,928,647; 5,811,128; 5,820,883; 5,853,763; 5,814,344
and 5,942,252.

[0230] In some cases, apharmaceutical composition isadministered in liposomes or microspheres (or

microparticles). Methods for preparing liposomes and microspheres for administration to a patient are
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well known to those of skill in the art. U.S. Pat. No. 4,789,734, the contents of which are hereby
incorporated by reference, describes methods for encapsulating biological materials in liposomes.
Essentially, the material is dissolved in an aqueous solution, the appropriate phospholipids and lipids
added, along with surfactants if required, and the material dialyzed or sonicated, as necessary. A review
of known methods is provided by G. Gregoriadis, Chapter 14, "Liposomes,” Drug Carriers in Biology and
Medicine, pp. 2.sup.87-341 (Academic Press, 1979).

[0231] Microspheres formed of polymers or proteins are well known to those skilled in the art, and can
be tailored for passage through the gastrointestinal tract directly into the blood stream. Alternatively, the
compound can be incorporated and the microspheres, or composite of microspheres, implanted for slow
release over aperiod of time ranging from days to months. See, for example, U.S. Pat. Nos. 4,906,474,
4,925,673 and 3,625,214, and Jein, TIPS 19:155-157 (1998), the contents of which are hereby
incorporated by reference. 4

[0232] In some cases, avaccine includes preservatives such as thiomersal or 2-phenoxyethanol. In some
instances, the vaccine is substantially free from (e.g. <10 pg/ml) mercurial material e.g. thiomersal-free.

In some instances, a-Tocopherol succinate is used as an aternative to mercurial compounds.

[0233] For controlling the tonicity, aphysiological salt such as sodium salt are optionally included in the
vaccine. Other salts include potassium chloride, potassium dihydrogen phosphate, disodium phosphate,
and/or magnesium chloride, or the like.

[0234] In some instances, a vaccine has an osmolality of between 200 mOsm/kg and 400 mOsm/Kkg,
between 240-360 mOsm/kg, or within the range of 290-310 mOsm/kg.

[0235] In some cases, a vaccine comprises one or more buffers, such asaTris buffer; aborate buffer; a
succinate buffer; ahistidine buffer (particularly with an aluminum hydroxide adjuvant); or acitrate buffer.
Buffers, in some cases, are included in the 5-20 mM range.

[0236] In some cases, the pH of the vaccine isbetween about 5.0 and about 8.5, between about 6.0 and
about 8.0, between about 6.5 and about 7.5, or between about 7.0 and about 7.8.

[0237] In some instances, avaccine is sterile. In some cases, the vaccine is non-pyrogenic e.g. containing
<1 EU (endotoxin unit, astandard measure) per dose, and can be <0.1 EU per dose.

[0238] In some instances, a vaccine includes detergent e.g. apolyoxyethylene sorbitan ester surfactant
(known as "Tweens), an octoxynol (such as octoxynol-9 (Triton X-100) or t-
octylphenoxypolyethoxyethanol), acetyl trimethyl ammonium bromide (CTAB'), or sodium
deoxycholate, particularly for a split or surface antigen vaccine. The detergent can be present only at trace
amounts. Thus the vaccine can include less than 1 mg/ml of each of octoxynol-10 and polysorbate 80.
Other residual components in trace amounts can be antibiotics (e.g. neomycin, kanamycin, polymyxin B).
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[0239] In some instances, avaccine is formulated as a sterile solution or suspension, in suitable vehicles,
well known in the art. The pharmaceutical compositions can be sterilized by conventional, well-known
sterilization techniques, or can be sterile filtered. The resulting agqueous solutions can be packaged for use
asis, or lyophilized, the lyophilized preparation being combined with a sterile solution prior to
administration. Suitable formulations and additional carriers are described in Remington "The Science
and Practice of Pharmacy" (20" Ed., Lippincott Williams & Wilkins, Baltimore Md.), the teachings of
which are incorporated by reference in their entirety herein.

[0240] In some instances, avaccine isformulated with one or more pharmaceutically acceptable salts.
Pharmaceutically acceptable salts can include those of the inorganic ions, such as, for example, sodium,
potassium, calcium, magnesium ions, and the like. Such salts can include salts with inorganic or organic
acids, such as hydrochloric acid, hydrobromic acid, phosphoric acid, nitric acid, sulfuric acid,
methanesulfonic acid, p-toluenesulfonic acid, acetic acid, fumaric acid, succinic acid, lactic acid,
mandelic acid, malic acid, citric acid, tartaric acid, or maleic acid. In addition, if the agent(s) contain a
carboxy group or other acidic group, it can be converted into apharmaceutically acceptable addition salt
with inorganic or organic bases. Examples of suitable bases include sodium hydroxide, potassium
hydroxide, ammonia, cyclohexylamine, dicyclohexyl-amine, ethanolamine, diethanolamine,
triethanolamine, and the like.

[0241] Pharmaceutical compositions comprising an active agent such as small molecule fragment and/or
acysteine®ontaining polypeptide-small molecule fragment adduct described herein, in combination with
one or more adjuvants, can be formulated to comprise certain molar ratios. For example, molar ratios of
about 99: 1to-about 1:99 of an active agent such as apeptide, anucleic acid, an antibody or fragments
thereof, and/or an APC described herein, in combination with one or more adjuvants, can be used. In
some instances, the range of molar ratios of an active agent such as apeptide, anucleic acid, an antibody
or fragments thereof, and/or an APC described herein, in combination with one or more adjuvants, can be
selected from about 80:20 to about 20:80; about 75:25 to about 25:75, about 70:30 to about 30:70, about
66:33 to about 33:66, about 60:40 to about 40:60; about 50:50; and about 90:10 to about 10:90. The molar
ratio of an active agent such as apeptide, anucleic acid, an antibody or fragments thereof, and/or an APC
described herein, in combination with one or more adjuvants, can be about 1:9, and in some cases can be
about 1:1. The active agent such as a peptide, anucleic acid, an antibody or fragments thereof, and/or an
APC described herein, in combination with one or more adjuvants, can be formulated together, in the
same dosage unit e.g., in onevial, suppository, tablet, capsule, an aerosol spray; or each agent, form,
and/or compound can be formulated in separate units, e.g., two vials, suppositories, tablets, two capsules,

atablet and avial, an aerosol spray, and the like.
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Methodsd Generatingan Antibody

[0242] In some embodiments, a method of generating or raising an antibody or its binding fragment
thereof comprises inoculating a mammal (e.g., amouse, rat, or rabbit) with a small molecule fragment
composition described herein. In some instances, the small molecule fragment isa small molecule
fragment of Formula (). In some instances, the method further comprises harvesting and purifying an
antibody against the small molecule fragment composition.

[0243] In some embodiments, amethod of generating or raising an antibody or its binding fragment
thereof comprises inoculating a mammal (e.g., amouse, rat, or rabbit) with a cysteine-containing
polypeptide-small molecule fragment addyct described herein. In some instances, the cysteme-containing
polypeptide-small molecule fragment adduct is apurified cysteine-containing polypeptide-small molecule
fragment adduct. In some instances, the cysteine-containing polypeptide is apolypeptide illustrated in
Tables 1-5. In some instances, the cysteine-containing polypeptide an isolated and purified polypeptide
comprising at least 70%, 80%, 85%, 90%, 95%, 96%, 97%, 98%, 99%, or more sequence identity to at
least seven contiguous amino acids of an amino acid sequence selected from SEQ ID NOs: 1-9655. In
some instances, the method further comprises harvesting and purifying an antibody against the cysteine-
containing polypeptide-small molecule fragment adduct.

[0244] In some instances, a method of generating or raising an antibody or itsbmdhig fragment thereof
comprises inoculating a mammal (e.g., amouse, rat, or rabbit) with a cultured cell expressing a cysteine-
containing polypeptide and further administrating a small molecule fragment described herein to generate
acysteme-containing polypeptide-small molecule fragment adduct. In some instances, the cysteine-
containing polypeptide isa polypeptide illustrated in Tables 1-5. In some instances, the cysteine-
containing polypeptide isan isolated and purified polypeptide comprising at least 70%, 80%, 85%, 90%,
95%, 96%, 97%, 98%, 99%, or more sequence identity to at least seven contiguous amino acids of an
amino acid sequence selected from SEQ ID NOs: 1-9655. In some instances, the method further
comprises harvesting and purifying an antibody against the cultured cell expressing a cysteine-containing
polypeptide and further incubated with a small molecule fragment described herein.

[0245] In some instances, amethod of generating or raising an antibody or its binding fragment thereof
comprises inoculating a mammal (e.g., amouse, rat, or rabbit) with dendritic-cell derived exosomes. In
some instances, adendritic-cell derived exosome comprises an antigen (e.g., a cysteine-containing
polypeptide-small molecule fragment adduct) which then incudes activation of the antigen-specific B-cell
antibody response. In some cases, the dendritic-cell derived exosome comprises a cysteine-containing
polypeptide-small molecule fragment antigen. In some cases, a method of generating or raising an
antibody or its binding fragment thereof comprises inoculating amammal (e.g., amouse, rat, or rabbit)

with dendritic-cell derived exosomes comprising a cysteine-containing polypeptide-small molecule
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fragment antigen. In some instances, the method further comprises harvesting and purifying an antibody

against the dendritic-cell derived exosomes.

VaccineFormulations

[0246] In some embodiments, avaccine described herein, in combination with one or more adjuvants, is
formulated in conventional manner using one or more physiologically acceptable carriers, comprising
excipients, diluents, and/or auxiliaries, e.g., which facilitate processing of the active agents into
preparations that can be administered. Proper formulation depends a least in part upon the route of
administration chosen. The agent(s) described herein can be delivered to apatient using a number of
routes or modes of administration, including oral, buccal, topical, rectal, transdermal, transmucosal,
subcutaneous, intravenous, and intramuscular applications, aswell as by inhalation.

[0247] In some instances, the active agents are formulated for parenteral administration (e.g., by
injection, for example bolus injection or continuous infusion) and can bepresented in unit dose formin
ampoules, pre-filled syringes, small volume infusion or in multi-dose containers with an added
preservative. The compositions can take such forms as suspensions, solutions, or emulsions in oily or
aqueous vehicles, for example solutions in agueous polyethylene glycol.

[0248] For injectable formulations, the vehicle can be chosen from those known in art to be suitable,
including agueous solutions or oil suspensions, or emulsions, with sesame oil, com oil, cottonseed oil, or
peanut oil, as well as elixirs, mannitol, dextrose, or a sterile aqueous solution, and similar pharmaceutical
vehicles. The formulation can also comprise polymer compositions which are biocompatible and
biodegradable, such as poly(lactic-co-glycolic)acid. These materials can be made into micro or
nanospheres, loaded with drug and further coated or derivatized to provide superior sustained-release
performance. Vehicles suitable for periocular or intraocular injection include, for example, suspensions of
therapeutic agent in injection grade water, liposomes, and vehicles suitable for lipophilic substances.
Other vehicles for periocular or intraocular injection are well known in the art.

[0249] When a<iministration is by injection, the active agent is sometimes formulated in aqueous
solutions, specifically inphysiologically compatible buffers such asHanks' solution, Ringer's solution, or
physiological salinebuffer. The solution can contain formulatory agents such as éuspending, stabilizing
and/or dispersing agents. Alternatively, the active compound can be in powder form for constitution with
asuitable vehicle, e.g., sterile pyrogen-free water, before use. In another embodiment, the pharmaceutical
composition does not comprise an adjuvant or any other substance added to enhance the immune response
stimulated by the peptide. In another embodiment, the pharmaceutical composition comprises a substance
that inhibits an immune response to the peptide. Methods of formulation are known in the art, for
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example, as disclosed in Remington's Pharmaceutical Sciences, latest edition, Mack Publishing Co.,
Easton P.

[0250] For ora administration, the active agent is sometimes formulated readily by combining the active
agent with pharmaceutically acceptable carriers well known in the art. Such carriers enable the agents of
the disclosure to be formulated astablets, including chewable tablets, pills, dragees, capsules, lozenges,
hard candy, liquids, gels, syrups, slurries, powders, suspensions, elixirs, wafers, and the like, for oral
ingestion by a patient to betreated. Such formulations can comprise pharmaceutically acceptable carriers
including solid diluents or fillers, sterile aqueous media and various non-toxic organic solvents. A solid
carrier can be one or more substances which can also act as diluents, flavoring agents, solubilizers,
lubricants, suspending agents, binders, preservatives, tablet disintegrating agents, or an encapsulating
material. In powders, the carrier generally.isafinely divided solid which is amixture with the finely
divided active component. In tablets, the active component generally is mixed with the carrier having the
necessary binding capacity in suitable proportions and compacted in the shape and size desired. The
powders and tablets preferably contain from about one (1) to about seventy (70) percent of the active
compound. Suitable carriers include but are not limited to magnesium carbonate, magnesium stearate,
talc, sugar, lactose, pectin, dextrin, starch, gelatin, tragacanth, methylcellulose, sodium
carboxymethylcellulose, alow melting wax, cocoa butter, and the like. Generally, the active agents can be
included a concentration levels ranging from about 0.5%, about 5%, about 10%, about 20%, or about
30% to about 50%, about 60%, about 70%, about 80% or about 90% by weight of the total composition
of oral dosage forms, in an amount sufficient to provide a desired unit of dosage.

[0251] In some instances, the vaccine isformulated into aerosol solutions, suspensions, or dry powders.
The aerosol can be administered through the respiratory system or nasal passages. For example, one
skilled in the art will recognize that a composition of the present disclosure can be suspended or dissolved
in an appropriate carrier, e.g., apharmaceutically acceptable propellant, and administered directly into the
lungsusing anasa spray or inhalant. For example, an aerosol formulation comprising atransporter,
carrier, or ion channel inhibitor can be dissolved, suspended or emulsified in apropellant or a mixture of
solvent and propellant, e.g., for administration as anasal spray or inhalant. Aerosol formulations can
contain any acceptable propellant under pressure, such as acosmetically or dermatologically or
pharmaceutically acceptable propellant, as conventionally used in the art.

[0252] An aerosol formulation for nasal administration is generally an aqueous solution designed to be
administered to the nasal passages in drops or sprays. Nasa solutions can be similar to nasal secretions in
that they are generally isotonic and dlightly buffered to maintain apH of about 5.5 to about 6.5, although
pH values outside of this range can additionally be used. Antimicrobial agents or preservatives can also

be included in the formulation.
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[0253] In some instances, an aerosol formulation for inhalations and inhalants are designed so that the
agent or combination of agents is carried into the respiratory tree of the subject when administered by the
nasal or oral respiratory route. Inhalation solutions can be administered, for example, by anebulizer.
Inhalations or insufflations, comprising finely powdered or liquid drugs, can be delivered to the
respiratory system as a pharmaceutical aerosol of a solution or suspension of the agent or combination of
agentsin a propeUant, e.g., to aid in disbursement. Pxopellants can be liquefied gases, including
halocarbons, for example, fluorocarbons such asfluorinated chlorinated hydrocarbons,
hydrochlorofluorocarbons, and hydrochlorocarbons, aswell as hydrocarbons and hydrocarbon ethers.
[0254] Haocarbon propellents can include fluorocarbon propellants in which all hydrogens are replaced
with fluorine, chlorofluorocarbon propellants in which all hydrogens are replaced with chlorine and at
least one fluorine, hydrogen-containing fluorocarbon propellants, and hydrogen-containing
chlorofluorocarbon propellants. Halocarbon propellants are described in Johnson, U.S. Pat. No.
5,376,359, issued Dec. 27, 1994; Byron et a., U.S. Pat. No. 5,190,029, issued Mar. 2, 1993; and Purewal
et a., U.S. Pat. No. 5,776,434, issued Jul. 7, 1998. Hydrocarbon propellants useful in the disclosure
include, for example, propane, isobutane, n-butane, pentane, isopentane, and neopentane. A blend of
hydrocarbons can aso be used as apropeUant. Ether propellants include, for example, dimethyl ether as
well asthe ethers. An aerosol formulation in some instances also comprises more than one propeUant. For
example, the aerosol formulation can comprise more than one propeUant from the same class, such as two
or more fluorocarbons; or more than one, more than two, more than three propellants from different
classes, such as afluorohydrocarbon and a hydrocarbon. In some instances, vaccines are also dispensed
with acompressed gas, e.g., an inert gas such as carbon dioxide, nitrous oxide or nitrogen.

[0255] Aerosol formulations can also include other components, for example, ethanal, isopropanal,
propylene glycol, aswell as surfactants or other components such asoils and detergents. These
components can serve to stabilize the formulation and/or lubricate valve components.

[0256] In some instances, the aerosol formulation is packaged under pressure and isformulated as an
aerosol using solutions, suspensions, emulsions, powders and semisolid preparations. For example, a
solution aerosol formulation can comprise a solution of an agent of the disclosure such as atransporter,
carrier, or ion channel inhibitor in (substantially) pure propeUant or as amixture of propeUant and solvent.
The solvent can be used to dissolve the agent and/or retard the evaporation of the propeUant. Solvents can
include, for example, water, ethanol, and glycols. Any combination of suitable solvents can be used,
optionaly combined with preservatives, antioxidants, and/or other aerosol components.

[0257] In some instances, an aerosol formulation is a dispersion or suspension. A suspension aerosol
formuiati on can comprise a suspension of an agent or combination of agents of the instant disclosure, e.g.,

atransporter, carrier, or ion channel inhibitor, and a dispersing agent. Dispersing agents can include, for
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example, sorbitantrioleate, oleyl alcohal, oleic acid, lecithin, and corn oil. A suspension aerosol
formulation can also include lubricants, preservatives, antioxidant, and/or other aerosol components.
[0258] In some cases, an aerosol formulation isformulated asan emulsion. An emulsion aerosol
formulation can include, for example, an alcohol such as ethanol, a surfactant, water, and a propellant, as
well as an agent or combination of agents of the disclosure, e.g., atransporter, carrier, or ion channel. The
surfactant used can be nonionic, anionic or cationic. One example of an emulsion aerosol formulation
comprises, for example, ethanol, surfactant, water, and propellant. Another example of an emulsion

aerosol formulation comprises, for example, vegetable oil, glyceryl monostearate and propane.

Vaccine Dosages, Routes of Administration and Therapeutic Regimens

[0259] In someinstances, avaccine is delivered viaavariety of routes. Exemplary delivery routes
include oral (including buccal and sub-lingual), rectal, nasal, topical, transdermal patch, pulmonary,
vaginal, suppository, or parentera (including intramuscular, intraarterial, intrathecal, intradermal,
intraperitoneal, subcutaneous, and intravenous) administration or in a form suitable for administration by
aerosolization, inhalation or insufflation. General information on drug delivery systems can be found in
Ansdl et a., Pharmaceutical Dosage Forms and Drug Delivery Systems (Lippencott Williams & Wilkins,
Baltimore Md. (1999). The vaccine described herein can be administered to muscle, or can be
administered via intradermal or subcutaneous injections, or transdermally, such as by iontophoresis.
Epidermal administration of the vaccine can be employed.

[0260] In some instances, the vaccine isformulated for administration via the nasal passages.
Formulations suitable for nasal administration, wherein the carrier isa solid, can include a coarse powder
having aparticle size, for example, in the range of about 10 to about 500 microns, which isaa™ninistered
in the manner in which snuff istaken, i.e., by rapid inhalation through the nasal passage from a container
of the powder held close up to the nose. The formulation can be anasal spray, nasal drops, or by aerosol
administration by nebulizer. The formulation can include aqueous or oily solutions of the vaccine.

[0261] In some cases, the vaccineisa quUid preparation such as a suspension, syrup or elixir. The
vaccine can also be a preparation for parenteral, subcutaneous, intradermal, intramuscular, or intravenous
administration (e.g., injectable administration), such as a sterile suspension or emulsion.

[0262] In some instances, the vaccine includes material for a single immunization, or may include
material for multiple immunizations (i.e. a 'multidose’ kit). The inclusion of apreservative is preferred in
multidose arrangements. As an aternative (or in addition) to including a preservative in multidose
compositions, the compositions can be contained in acontainer having an aseptic adaptor for removal of

material.
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[0263] In some instances, the vaccine is administered in a dosage volume of about 0.5 mL, although.a
half dose (i.e. about 0.25 mL) can be administered to children. Sometimes the vaccine can be
administered in ahigher dose e.g. about 1 ml.

[0264] In some instances, the vaccine isadministered asa 1, 2, 3, 4, 5, or more dose-course regimen.
Sometimes, the vaccine is administered asa 2, 3, or 4 dose-course regimen. Sometimes the vaccineis
administered as a2 dose-course regimen.

[0265] In some instances, the administration of the first dose and second dose of the 2 dose-course
regimen are separated by about 0 day, 1 day, 2 days, 5days, 7 days, 14 days, 21 days, 30 days, 2 months,
4 months, 6 months, 9 months, 1lyear, 1.5 years, 2 years, 3 years, 4 years, or more.

[0266] In some instances, the vaccine described herein isadministered every 1, 2, 3,4, 5,6, 7, 8, 9, 10,
or more years. Sometimes, the vaccine described herein isadministered every 2, 3, 4, 5, 6, 7, or more
years. Sometimes, the vaccine described herein isadministered every 4, 5, 6, 7, or more years.
Sometimes, the vaccine described herein is administered once.

[0267] The dosage examples are not limiting and are only used to exemplify particular dosing regiments
for administering a vaccine described herein. The effective amount for use in humans can be determined
from animal models. For example, a dose for humans can be formulated to achieve circulating, liver,
topical, and/or gastrointestinal concentrations that have been found to be effective in animals. Based on
animal data, and other types of similar data, those skilled in the art can determine the effective amounts of
avaccine composition appropriate for humans.

[0268] The effective amount when referring to an agent or combination of agents will generally mean the
dose ranges, modes of administration, formulations, etc., that have been recommended or approved by
any of the various regulatory or advisory organizations in the medical or pharmaceutical arts (e.g., FDA,
AMA) or by the manufacturer or supplier.

[0269] In some instances, the vaccine isadmimstered before, during, or after the onset of a symptom
associated with adisease or condition (e.g., a cancer). Exemplary symptoms can include fever, cough,
sore throat, runny and/or stuffy nose, headaches, chills, fatigue, nausea, vomiting, diarrhea, pain, or a
combination thereof. In some instances, avaccine isadministered for treatment of a cancer. In some
cases, avaccine is administered for prevention, such as a prophylactic treatment of a cancer. In some
cases, avaccine isadministered toillicit an immune response from a patient.

[0270] In some aspects, a vaccine and kit described herein are stored a between 2°C and 8°C. In some
instances, avaccine isnot stored frozen. In some instances, avaccine is stored in temperatures of such as

at -20°C or -80°C. In some instances, avaccine is stored away from sunlight.

Phar maceutical Compositions and Formulations
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[0271] In some embodiments, disclosed herein include pharmaceutical composition and formulations
comprising a small molecule fragment of Formula (1). In some instances, also described herein include
pharmaceutical composition and formulations comprising a cysteine-containing polypeptide-small
molecule fragment adduct. In some instances, the cysteine-containing polypeptide isa polypeptide
illustrated in Tables 1-5. In other instances, the cysteine-containing polypeptide is an isolated and
purified polypeptide comprising at least 70%, 80%, 85%, 90%, 95%, 96%, 97%, 98%, 99% or more
sequence identity to at least seven contiguous amino acids of an amino acid sequence selected from SEQ
ID NOs: 1-9655. In some embodiments, the pharmaceutical formulations described herein are
administered to a subject by multiple ac!ministration routes, including but not limited to, parentera (e.g.,
intravenous, subcutaneous, intramuscular), oral, intranasal, buccal, rectal, or transdermal administration
routes. In some instances, the pharmaceutical composition describe herein isformulated for parenteral
(e.g., intravenous, subcutaneous, intramuscular) administration. In other instances, the pharmaceutical
composition describe herein isformulated for oral administration. In still other instances, the
pharmaceutical composition describe herein isformulated for intranasal administration.

[0272] In some embodiments, the pharmaceutical formulations include, but are not limited to, agueous
liquid dispersions, self-emulsifying dispersions, solid solutions, liposomal dispersions, aerosols, solid
dosage forms, powders, immediate release formulations, controlled release formulations, fast melt
formulations, tablets, capsules, pills, delayed release formulations, extended release formulations,
pulsatile release formulations, multiparticulate formulations (e.g., nanoparticle formulations), and mixed
immediate and controlled release formulations.

[0273] In some embodiments, the pharmaceutical formulations include a carrier or carrier materials
selected on the basis of compatibility with the composition disclosed herein, and the release profile
properties of the desired dosage form. Exemplary carrier materials include, e.g., binders, suspending
agents, disintegration agents, filling agents, surfactants, solubilizers, stabilizers, lubricants, wetting
agents, diluents, and the like. Pharmaceutically compatible carrier materials include, but are not limited
to, acacia, gdatin, colloida silicon dioxide, calcium glycerophosphate, calcium lactate, maltodextrin,
glycerine, magnesium silicate, polyvinylpyrrollidone (PVP), cholesterol, cholesterol esters, sodium
caseinate, soy lecithin, taurocholic acid, phosphotidylcholine, sodium chloride, tricalcium phosphate,
dipotassium phosphate, cellulose and cellulose conjugates, sugars sodium stearoyl lactylate, carrageenan,
monoglyceride, diglyceride, pregelatinized starch, and the like. See, e.g., Remington: The Science and
Practice d Pharmacy, Nineteenth Ed (Easton, Pa.: Mack Publishing Company, 1995); Hoover, John E.,
Remington 's Pharmaceutical Sciences, Mack Publishing Co., Easton, Pennsylvania 1975; Libennan, H.A.
and Lachman, L., Eds., Pharmaceutical Dosage Forms, Marcel Decker, New York, N.Y., 1980; and
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Pharmaceutical Dosage Forms and Drug Delivery Systems, Seventh Ed. (Lippincott Williams &
Wilkinsl999).

[0274] In some instances, the pharmaceutical formulations further include pH adjusting agents or
buffering agents which include acids such as acetic, boric, citric, lactic, phosphoric and hydrochloric
acids; bases such as sodium hydroxide, sodium phosphate, sodium borate, sodium citrate, sodium acetate,
sodium lactate and tris-hydroxymemylaminomethane; and buffers such as citrate/dextrose, sodium
bicarbonate and ammonium chloride. Such acids, bases and buffers are included in an amount required to
maintain pH of the composition in an acceptable range.

[0275] In some instances, the pharmaceutical formulation includes one or more salts in an amount
required to bring osmolality of the composition into an acceptable range. Such sats include those having
sodium, potassium or ammonium cations and chloride, citrate, ascorbate, borate, phosphate, bicarbonate,
sulfate, thiosulfate or bisulfite anions; suitable salts include sodium chloride, potassium chloride, sodium
thiosulfate, sodium bisulfite and ammonium sulfate.

[0276] In some instances, the pharmaceutical formulations further include diluent which are used to
stabilize compounds because they can provide a more stable environment. Salts dissolved in buffered
solutions (which also can provide pH control or maintenance) are utilized as diluents in the art, including,
but not limited to a phosphate buffered saline solution. In certain instances, diluents increase bulk of the
composition to facilitate compression or create sufficient bulk for homogenous blend for capsule filling.
Such compounds can include e.g., lactose, starch, mannitol, sorbitol, dextrose, microcrystalline cellulose
such as Avicel ®; dibasic calcium phosphate, dicalcium phosphate dihydrate; tricalcium phosphate,
calcium phosphate; anhydrous lactose, spray-dried lactose; pregelatinized starch, compressible sugar,
such as Di-Pac® (Amstar); mannitol, hydroxypropylmethylcellulose, hydroxypropylmethylcellulose
acetate stearate, sucrose-based diluents, confectioner's sugar; monobasic calcium sulfate monohydrate,
calcium sulfate dihydrate; calcium lactate trihydrate, dextrates; hydrolyzed cereal solids, amylose;
powdered cellulose, calcium carbonate; glycine, kaolin; mannitol,'sodium chloride; inositol, bentonite,
and the like.

[0277] In some cases, the pharmaceutical formulations include disintegration agents or disintegrants to
facilitate the breakup or disintegration of a substance. The term "disintegrate" include both the dissolution
and dispersion of the dosage form when contacted with gastrointestinal fluid. Examples of disintegration
agents include a starch, e.g., anatura starch such as corn starch or potato starch, apregelatinized starch
such as National 1551 or Amijel®, or sodium starch glycolate such as Promogel* or Explotab®, a cellulose
such as awood product, methylcrystalline cellulose, e.g., Avicel®, Avicel® PH101, Avicel® PH102,
Avicel® PH105, Elcema® P100, Emcocel ®, Vivacel ®, Ming Tia®, and Solka-Floc®, methylcellulose,

croscarmellose, or across-linked cellulose, such ascross-linked sodium carboxymethylcellulose (Ac-Di-
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Sol®), cross-linked carboxymethylcellulose, or cross-linked croscarmellose, a cross-linked starch such as
sodium starch glycolate, a cross-linked polymer such as crospovidone, a cross-linked
polyvinylpyrrolidone, alginate such as alginic acid or a salt of aginic acid such as sodium alginate, aclay
such asVeegum®HYV (magnesium aluminum silicate), a gum such as agar, guar, locust bean, Karaya,
pectin, or tragacanth, sodium starch glycolate, bentonite, anatural sponge, a surfactant, aresin such as a
cation-exchange resin, citrus pulp, sodium lauryl sulfate, sodium lauryl sulfate in combination starch, and
the like.

[0278] In some instances, the pharmaceutical formulations include filling agents such as lactose, calcium
carbonate, calcium phosphate, dibasic calcium phosphate, calcium sulfate, microcrystalline cellulose,
cellulose powder, dextrose, dextrates, dextran, .starches, pregelatinized starch, sucrose, xylitol, lactitol,
mannitol, sorbitol, sodium chloride, polyethylene glycol, and the like.

[0279] Lubricants and glidants are also optionally included in the pharmaceutical formulations described
herein for preventing, reducing or inhibiting adhesion or friction of materials. Exemplary lubricants
include, e.g., stearic acid, calcium hydroxide, talc, sodium stearyl fumerate, ahydrocarbon such as
mineral oil, or hydrogenated vegetable oil such ashydrogenated soybean oil (Sterotex®), higher fatty
acids and their alkali-metal and alkaline earth metal salts, such as aluminum, calcium, magnesium, zinc,
stearic acid, sodium stearates, glycerol, talc, waxes, Stearowet®, boric acid, sodium benzoate, sodium
acetate, sodium chloride, leucine, apolyethylene glycol (e.g., PEG-4000) or a methoxypolyethylene
glycol such as Carbowax™, sodium oleate, sodium benzoate, glyceryl behenate, polyethylene glycoal,
magnesium or sodium lauryl sulfate, colloidal silica such as Syloid™, Cab-O-Sil®, a starch such as corn
starch, silicone ail, a surfactant, and the like.

[0280] Plasticizers include compounds used to soften the microencapsulation material or film coatings to
make them less brittle. Suitable plasticizers include, e.g., polyethylene glycols such as PEG 300, PEG
400, PEG 600, PEG 1450, PEG 3350, and PEG 800, stearic acid, propylene glycol, oleic acid, triethyl
cellulose and triacetin. Plasticizers can also function as dispersing agents or wetting agents.

[0281] Solubilizers include compounds such as triacetin, triethylcitrate, ethyl oleate, ethyl caprylate,
sodium lauryl sulfate, sodium doccusate, vitamin E TPGS, dtmethylacetamide, N-methylpyrrolidone, N-
hydroxyethylpyrrolidone, polyvinylpyrrolidone, hydroxypropylmethyl cellulose, hydroxypropyl
cyclodextrins, ethanol, n-butanol, isopropyl acohal, cholesterol, bile salts, polyethylene glycol 200-600,
glycofural, transcutol, propylene glycol, and dimethyl isosorbide and the like.

[0282] Stabilizers include compounds such as any antioxidation agents, buffers, acids, preservatives and
the like.

[0283] Suspending agents include compounds such as polyvinylpyrrolidone, e.g., polyvinylpyrrolidone
K12, polyvinylpyrrolidone K17, polyvinylpyrrolidone K25, or polyvinylpyrrolidone K30, vinyl
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pyrrolidone/vinyl acetate copolymer (S630), polyethylene glycol, e.g., the polyethylene glycol can have a
molecular weight of about 300 to about 6000, or about 3350 to about 4000, or about 7000 to about 5400,
sodium carboxymethylcellulose, methylceliulose, hydroxypropylmethylcellulose, hydroxymethylcellulose
acetate stearate, polysorbate-80, hydroxyethylcellulose, sodium alginate, gums, such as, e.g., gum
tragacanth and gum acacia, guar gum, xanthans, including xanthan gum, sugars, cellulosics, such as, e.g.,
sodium carboxymethylcellulose, methylceliulose, sodium carboxymethylcellulose,
hydroxypropylmethylcellulose, hydroxyethylcellulose, polysorbate-80, sodium aginate, polyethoxylated
sorbitan monolaurate, polyethoxylated sorbitan monolaurate, povidone and the like.

[0284] Surfactants include compounds such as sodium lauryl sulfate, sodium docusate, Tween 60 or 80,
triacetin, vitamin E TPGS, sorbifan monool eate, polyoxyethylene sorbitan monooleate, polysorbates,
polaxomers, bile salts, glyceryl monostearate, copolymers of ethylene oxide and propylene oxide, e.g.,
Pluronic* (BASF), and the like. Additional surfactants include polyoxyethylene fatty acid glycerides and
vegetable oils, e.g., polyoxyethylene (60) hydrogenated castor oil; and polyoxyethylene alkylethers and
alkylphenyl ethers, e.g., octoxynol 10, octbxynol 40. Sometimes, surfactants isincluded to enhance
physical stability or for other purposes. }

[0285] Viscosity enhancing agents include, e.g., methyl cellulose, xanthan gum, carboxymethyl
cellulose, hydroxypropy! cellulose, hydroxypropylmethyl cellulose, hydroxypropylmethyl cellulose
acetate stearate, hydroxypropylmethyl cellulose phthalate, carbomer, polyvinyl acohol, alginates, acacia,
chitosans, and combinations thereof.

[0286] Wetting agents include compounds such as oleic acid, glyceryl monostearate, sorbitan
monooleate, sorbitan monolaurate, triethanolamine oleate, polyoxyethylene sorbitan monool eate,
polyoxyethylene sorbitan monolaurate, sodium docusate, sodium oleate, sodium lauryl sulfate, sodium

doccusate, triacetin, Tween 80, vitamin E TPGS, ammonium salts, and the like.

Therapeutic regimens for a phar maceutical composition

[0287] In some embodiments, pharmaceutical compositions described herein are a0 ninistered for
therapeutic applications. In some embodiments, the pharmaceutical composition isadministered once per
day, twice per day, three times per day or more. The pharmaceutical composition isadministered daily,
every day, every dternate day, five days a week, once aweek, every other week, two weeks per month,
three weeks per month, once amonth, twice amonth, three times per month, or more. The
pharmaceutical composition is admimstered for at least 1 month, 2 months, 3 months, 4 months, 5
months, 6 months, 7 months, 8 months, 9 months, 10 months, 11 months, 12 months, 18 months, 2 years,

3years, or more.
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[0288] In the case wherein the patient's status does improve, upon the doctor's discretion the
administration of the composition is given continuously; alternatively, the dose of the composition being
administered istemporarily reduced or temporarily suspended for a certain length of time (i.e., a"drug
holiday"). In some instances, the length of the drug holiday varies between 2 days and 1year, including
by way of example only, 2 days, 3 days, 4 days, 5 days, 6 days, 7 days, 10 days, 12 days, 15 days, 20
days, 28 days, 35 days, 50 days, 70 days, 100 days, 120 days, 150 days, 180 days, 200 days, 250 days,
280 days, 300 days, 320 days, 350 days, or 365 days. The dose reduction during a drug holiday is from
10%-100%, including, by way of example only, 10%, 15%, 20%, 25%, 30%, 35%, 40%, 45%, 50%, 55%,
60%, 65%, 70%, 75%, 80%, 85%, 90%, 95%, or 100%. ’

[0289] Once improvement of the patient's conditions has occurred, a maintenance dose isadministered if
necessary. Subsequently, the dosage or the frequency of administration, or both, can be reduced, asa
function of the symptoms, to alevel a which the improved disease, disorder or condition is retained.
[0290] In some embodiments, the amount of a given agent that corresponds to such an amount varies
depending upon factors such as the particular compound, the severity of the disease, the identity (e.g.,
weight) of the subject or host in need of treatment, but nevertheless isroutinely determined in a manner
known inthe art according to the particular circumstances surrounding the case, including, e.g., the
specific agent being administered, the route of administration, and the subject or host being treated. In
some instances, the desired dose is conveniently presented in asingle dose or as divided doses
administered simultaneously (or over a short period of time) or a appropriate intervals, for example as
two, three, four or more sub-doses per day.

[0291] The foregoing ranges are merely suggestive, asthe number of variables in regard to an individual
treatment regime is large, and consi derable'excursi ons from these recommended values are not
uncommon. Such dosages are altered depending on a number of variables, not limited to the activity of
the compound used, the disease or condition to be treated, the mode of administration, the requirements of
the individual subject, the severity of the disease or condition being treated, and thejudgment of the
practitioner.

[0292] In some embodiments, toxicity and therapeutic efficacy of such therapeutic regimens are
determined by standard pharmaceutical procedures in cell cultures or experimenta animals, including, but
not limited to, the determination of the LD50 (the dose lethal to 50% of the population) and the ED50 (the
dose therapeutically effective in 50% of the population). The doseratio between the toxic and therapeutic
effectsisthe therapeutic index and it isexpressed asthe ratio between LD50 and ED50. Compounds
exhibiting high therapeutic indices are preferred. The data obtained from cell culture assays and animal
studies are used in formulating arange of dosage for use in human. The dosage of such compounds lies
preferably within arange of circulating concentrations that include the ED50 with minimal toxicity. The
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dosage varies within this range depending upon the dosage form employed and the route of adniinistration
utilized.

Kits/Article of Manufacture

[0293] Disclosed herein, in certain embodiments, are kits and articles of manufacture for use with one or
more methods described herein. Such kits'include a carrier, package, or container that is
compartmentalized to receive one or more containers such asvias, tubes, and the like, each of the
container's) comprising one of the separate elements to be used in amethod described herein. Suitable
containers include, for example, bottles, vials, syringes, and test tubes. In one embodiment, the containers
are formed from avariety of materials such as glass or plastic.

[0294] The articles of manufacture provided herein contain packaging materials. Examples of
pharmaceutical packaging materials include, but are not limited to, blister packs, bottles, tubes, bags,
containers, bottles, and any packaging material suitable for a selected formulation and intended mode of
administration and treatment.

[0295] For example, the container(s) include a small molecule fragment disclosed herein or an antibody
that recognizes a cysteine-containing polypeptide-small molecule fragment adduct described herein. Such
kits optionally include an identifying description or label or instructions relating to its use in the methods
described herein.

[0296] A kit typically includes labels listing contents and/or instructions for use, and package inserts
with instructions for use. A set of instructions will also typicaly be included.

[0297] In one embodiment, alabel ison or associated with the container. In one embodiment, alabel is
on acontainer when letters, numbers or other characters forming the label are attached, molded or etched
into the container itself; alabel isassociated with a container when it is present within a receptacle or
carrier that also holds the container, e.g., asapackage insert. In one embc>diment, a label isused to
indicate that the contents are to be used for a specific therapeutic application. The label aso indicates
directions for use of the contents, such asin the methods described herein.

[0298] In certain embodiments, the pharmaceutical compositions are presented in apack or dispenser
device which contains one or more unit dosage forms containing a compound provided herein. The pack,
for example, contains metal or plastic foil, such as ablister pack. In one embodiment, the pack or
dispenser device isaccompanied by instructions for administration. In one embodiment, the pack or
dispenser isaso accompanied with anotice associated with the container in form prescribed by a
governmental agency regulating the manufacture, use, or sale of pharmaceuticals, which notice is
reflective of approval by the agency of the form of the drug for human or veterinary administration. Such
notice, for example, isthe labeling approved by the U.S. Food and Drug Administration for prescription
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drugs, or the approved product insert. In one embodiment, compositions containing a compound provided
herein formulated in a compatible pharmaceutical carrier are also prepared, placed in an appropriate

container, and labeled for treatment of an indicated condition.

Certain Terminology

[0299] Unless defined otherwise, all technical and scientific terms used herein have the same meaning as
iscommonly understood by one of skill in the art to which the claimed subject matter belongs. It isto be
understood that the foregoing general description and the following detailed description are exemplary
and explanatory only and are not restrictive of any subject matter claimed. In this application, the use of
the singular includes the plural unless specificaly stated otherwise. It must be noted that, asused in the

specification and the appended claims, the singular forms"a," "an," and "the" include plural referents
unless the context clearly dictates otherwise. In this application, the use of "or" means "and/or" unless
stated otherwise. Furthermore, use of the term "including" aswell as other forms, such as "include’,
"includes," and "included," is not limiting.

[0300] Asused herein, ranges and amounts can be expressed as "about”" a particular value or range.
About also includesthe exact amount. Hence "about 5 pL" means "about 5 uL" and also "5 pi.."
Generally, the term "about" includes an amount that would be expected to be within experimental error.
[0301] The section headings used herein are for organizational purposes only and are not to be construed
as limiting the subject matter described.

[0302] As used herein, theterms "individual(s)", "subject(s)" and "patient(s)" mean any mammal. In
some embodiments, the mammal is a human. In some embodiments, the mammal is a non-human. None
of the terms require or are limited to situations characterized by the supervision (e.g. constant or
intermittent) of a health care worker (e.g. a doctor, aregistered nurse, a nurse practitioner, a physician's
assistant, an orderly or a hospice worker).

[0303] "Antibodies" and "immunoglobulins® (Igs) are glycoproteins having the same structural
characteristics. The terms are used synonymously. In some instances, the antigen specificity of the
immunoglobulin is known.

[0304] Theterm "antibody" is used in the broadest sense and covers fully assembled antibodies,
antibody fragments that can bind antigen (e.g., Fab, F(ab")2, Fv, single chain antibodies, diabodies,
antibody chimeras, hybrid antibodies, bispecific antibodies, humanized antibodies, and the like), and
recombinant peptides comprising the forgoing.

[0305] Theterms "monoclona antibody" and "mAb" asused herein refer to an antibody obtained from a

substantialvly homogeneous population of antibodies, i.e., the individual antibodies comprising the
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population are identical except for possible naturally occurring mutations that may be present in minor
amounts.

[0306] Native antibodies" and "native immunoglobulins® are usually heterotetrameric glycoproteins of
about 150,000 daltons, composed of two identical light (L) chains and two identical heavy (H) chains.
Each light chain islinked to a heavy chain by one covalent disulfide bond, while the number of disulfide
linkages varies among the heavy chains of different immunoglobulin isotypes. Each heavy and light chain
also hasregularly spaced intrachain disulfide bridges. Each heavy chain has at one end a variable domain
(V} followed by anumber of constant domains. Each light chain has avariable domain at one end (V)
and a constant domain a its other end; the constant domain of the light chain is aligned with the first
constant domain of the heavy chain, and the light chain variable domain is aligned with the variable
domain of the heavy chain. Particular amino acid residues are believed to form an interface between the
light and heavy-chain variable domains.

[0307] Theterm "variable" refersto the fact that certain portions of the variable domains differ
extensively in sequence among antibodies. Variable regions confer antigen-binding specificity. However,
the variability is not evenly distributed throughout the variable domains of antibodies. It is concentrated in
three segments called complementarity determining regions (CDRs) or hypervariable regions, both in the
light chain and the heavy-chain variable domains. The more highly conserved portions of variable
domains are celled in the framework (FR) regions. The variable domains of native heavy and light chains
each comprise four FR regions, largely adopting a [3-pleated-sheet configuration, connected by three
CDRs, which form loops connecting, and in some cases forming part of, the 3-pleated-sheet structure.
The CDRs in each chain are held together in close proximity by the FRregions and, with the CDRs from
the other chain, contribute to the formation of the antigen-binding site of antibodies (see, Kabat et al.
(1991) N1H PubL. No. 91-3242, Val. I, pages 647-669). The constant domains are not involved directly
in binding an antibody to an antigen, but exhibit various effector functions, such as Fc receptor (FCR)
binding, participation of the antibody in antibody-dependent cellular toxicity, initiation of complement
dependent cytotoxicity, and mast cell degranulation.

[0308] Theterm "hypervariable region,” when used herein, refersto the amino acid residues of an
antibody that are responsible for antigen-binding. The hypervariable region comprises amino acid
residues from a "complementarily determining region" or "CDR" (i.e., residues 24-34 (L1), 50-56 (L2),
and 89-97 (L3) in the light-chain variable domain and 31-35 (HI), 50-65 (H2), and 95-102 (H3) in the
heavy-chain variable domain; Kabat et al. (1991) Sequences of Proteins of Immunologica Interest, 5th
Ed. Public Health Service, National Institute of Health, Bethesda, Md.) and/or those residues from a
"hypervariable loop" (i.e., residues 26-32 (LI), 50-52 (L2), and 91-96 (L 3) in the light-chain variable
domain and (HI), 53-55 (H2), and 96-101 (13) in the heavy chain variable domain; Clothia and Lesk,
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(1987) J. Mol. Bial., 196:901-917). "Framework" or "FR" residues are those variable domain residues
other than the hypervariable region residues, as herein deemed.

[0309] "Antibody fragments' comprise a portion of an intact antibody, preferably the antigen-binding or
variable region of the intact antibody. Examples of antibody fragments include Fab, Fab, F(ab)2, and Fv
fragments; diabodies; linear antibodies (Zapata et al. (1995) Protein Eng. 10:1057-1062); single-chain
antibody molecules, and multispecific antibodies formed from antibody fragments. Papain digestion of
antibodies produces two identical antigen-binding fragments, called "Fab" fragments, each with asingle
antigen-binding site, and aresidual "Fc" fragment, whose name reflects its ability to crystallize readily.
Pepsin treatment yields an F(ab")2 fragment that has two antigen-combining sitesand is still capable of
cross-linking antigen.

[0310] "Fv" isthe minimum antibody fragment that contains a complete antigen recognition and binding
site. This region consists of a dimer of one heavy- and one light-chain variable domain in tight, non-
covalent association. It isin this configuration that the three CDRs of each variable domain interact to
define an antigen-binding site on the surface of the VH-v dimer. Collectively, the six CDRs confer
antigen-binding specificity to the antibody. However, even a single variable domain (or half of an Fv
comprising only three CDRs specific for an antigen) has the ability to recognize and bind antigen,
although at alower affinity than the entire binding site.

[0311] The Fab fragment also contains the constant domain of the light chain and the first constant
domain (C,,,) of the heavy chain. Fab fragments differ from Fab' fragments by the addition of a few
residues at the carboxy terminus of the heavy chain cHi domain including one or more cysteines from the
antibody hinge region. Fab'-SH isthe designation herein for Fab' in which the cysteine residue(s) of the
constant domains bear a freethiol group. Fab' fragments are produced by reducing the F(ab")2 fragment's
heavy chain disulfide bridge. Other chemical couplings of antibody fragments are also known.

[0312] The "light chains' of antibodies (immunoglobulins) from any vertebrate species can be assigned
to one of two clearly distinct types, called kappa (k) and lambda (A), based on the amino acid sequences
of their constant domains.

[0313] Depending on the amino acid sequence of the constant domain of their heavy chains,
immunoglobulins can be assigned to different classes. There are five major classes of human
immunoglobulins: 1gA, 1gD, IgE, 1gG, and IgM, and several of these may be further divided into
subclasses (isotypes), e.g., 1gGl , 1gG2, 1gG3, 1gG4, IgAl , and IgA2. The heavy-chain constant domains
that correspond to the different classes of immunoglobulins are called apha, delta, epsilon, gamma, and
mu, respectively. The subunit structures and three-dimensional configurations of different classes of
immunoglobulins are well known. Different isotypes have different effector functions. For example,
human 1gGl and IgG3 isotypes have ADCC (antibody dependent cell-mediated cytotoxicity) activity.
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[0314] Theterm "akyl" asused herein is a branched or unbranched saturated hydrocarbon group of 1to
24 carbon atoms, such asmethyl, ethyl, n-propyl, isopropyl, n-butyl, isobutyl, s-butyl, t-butyl, n-penryl,
isopentyl, s-pentyl, neopentyl, hexyl, heptyl, octyl, nonyl, decyl, dode cyl, tetradecyl, hexadecyl, eicosyl,
tetracosyl, and the like. It isunderstood that the alkyl group isacyclic. In some instances, the alkyl group
isbranched or unbranched. In some instances, the alkyl group isalso substituted or unsubstituted. For
example, the alkyl group is substituted with one or more groups including, but not limited to, alkyl,
cycloalkyl, alkoxy, amino, ether, halide, hydroxy, nitro, silyl, sulfo-oxo, or thiol. A "lower akyl" group is
an alkyl group containing from one to six:(e.g., from one to four) carbon atoms. In some instances, the
term alkyl group isalso aCl alkyl, C1-C2 akyl, C1-C3 alkyl, CI-C4 akyl, CI-05 akyl, C1-C6 alkyl,
C1-C7 akyl, C1-C8 alkyl, C1-C9 alkyl, C1-C10 akyl, and the like up to and including a C1-C24 alkyl.
[0315] Theterm "aryl" asused herein is a group that contains any carbon-based aromatic group
including, but not limited to, benzene, naphthalene, phenyl, biphenyl, anthracene, and the like. The aryl
group can be substituted or unsubstituted. In some instances, the aryl group is substituted with one or
more groups including, but not limited to, alkyl, cycloalkyl, alkoxy, akenyl, cycloalkenyl, akynyl,
cycloakynyl, aryl, heteroaryl, aldehyde, —N¥ , carboxylic acid, ester, ether, halide, hydroxy, ketone,
azide, nitro, silyl, sulfo-oxo, or thiol. Theterm "biaryl" is a specific type of aryl group and isincluded in
the definition of "aryl." In addition, the aryl group isoptionally a single ring structure or comprise
multiple ring structures that are either fused ring structures or attached via one or more bridging groups
such as a carbon-carbon bond. For example, biaryl refersto two aryl groups that are bound together via a
fused ring structure, asin naphthalene, or are attached via one or more carbon-carbon bonds, asin

biphenyl.

EXAMPLES

[0316] These examples are provided for illustrative purposes only and not to limit the scope of the claims
provided herein.

Example 1

General Synthetic Methods

[0317] Chemicals and reagents were purchased from avariety of vendors, including SigmaAldrich,
Acros, Fisher, Fluka, Santa Cruz, CombiBlocks, BioBlocks, and Matrix Scientific, and were used without
further purification, unless noted otherwise. Anhydrous solvents were obtained as commercially available
pre-dried, oxygen-free formulations. Flash chromatography was carried out using 230-400 mesh silica
gel. Preparative thin layer chromotography (PTLC) was carried out using glass backed PTLC plates 500-
2000 um thickness (Analtech). All reactions were monitored by thin layer chromatography carried out on
0.25 mm E. Merck silicagel plates (60F-254) and visuaized with UV light, or by ninhydrin, ethanolic
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phosphomolybdic acid, iodine, p-anisaldehyde or potassium permanganate stain. NMR spectra were
recorded on Varian INOV A-400, Bruker DRX-600 or Bruker DRX-500 spectrometers in the indicated
solvent. Multiplicities are reported with the following abbreviations: s singlet; d doublet; ttriplet; g
quartet; p pentet; m multiplet; br broad. Chemical shifts were reported in ppm relative to TMS and J
values were reported in Hz. Mass spectrometry data were collected on a HP1 100 single-quadrupole
instrument (ESI; low resolution) or an Agilent ESI-TOF instrument (HRMS).

[0318] In some embodiments, General Procedure A was used for the synthesis of one or more of the
small molecule fragments and/or cysteine-reactive probes described herein. The amine was dissolved in
anhydrous cH2C12 (0.2 M) and cooled to 0 °C. To this, anhydrous pyridine (1.5 equiv.) was added in one
portion, then chloroacetyl chloride (1.5 equiv.) dropwise and the reaction was monitored by TLC until
compl ete disappearance of starting material and conversion to product was detected (typicaly 1h). If the
reaction did not proceed to completion, additional aliquots of pyridine (0.5 equiv.) and chloroacetyl
chloride (0.5 equiv.) were added. The reaction was quenched with H20 (1 mL), diluted with cH2cI2 (20
ml ), and washed twice with saturated NaHCCb (100 mL). The organic layer was concentrated in vacuo
and purified by preparatory thin layer or flash column chromatography to afford the desired product. In
some embodiments, General Procedure Al is similar to General Procedure A except triethylamine (3
equiv.) wasused instead of pyridine. In some embodiments, General Procedure A2 is similar to General
Procedure A except N-methylmorpholine (3 equiv.) was used instead of pyridine.

[0319] In some embodiments, General Procedure B was used for the synthesis of one or more of the
small molecule fragments and/or cysteine-reactive probes described herein. The amine was dissolved in
anhydrous cH2CI2 (0.2 M) and cooled to O °C. To this, triethylamine (TEA, 1.5 equiV.), was added in one
portion, then acryloyl chloride (1.5 equiv.) dropwise, and the reaction was monitored by TLC until
complete disappearance of starting material and conversion to product Was detected (typically 1h). If the
reaction did not proceed to completion, additional aliquots of TEA (0.5 equiv.) and acryloyl chloride (0.5
equiv.) were added. The reaction was quenched with H20 (1 mL), diluted with cH2cC12 (20 mL), and’
washed twice with saturated NaHCO03 (100 mL). The organic layer was passed through a plug of silica,
after.which, the eluant was concentrated in vacuo and purified by preparatory thin layer or flash column
chromatography to afford the desired product.

[0320] In some embodiments, General Procedure C was used for the synthesis of one or more of the
small molecule fragments and/or cysteine-reactive probes described herein. Acryloyl chloride (80.4 L,
1.0 mmol, 2 equiv.) was dissolved in anhydrous cH2CI2 (4 mL) and cooled to O °C. A solution of the
amine (0.5 mmol, 1equiv.) and N-methylmorpholine (0.16 mL, 1.5 mmol, 3 equiv.) in CH2CI2 (2 mL)
was then added dropwise. The reaction was stirred for 1hr at 0 °C then allowed to warm up to room
temperature slowly. After TLC analysis showed disappearance of starting material, or 6 h, whichever was
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sooner, the reaction was quenched with saturated agqueous NaHCO03 (5 mL) and extracted with cH2CI2 (3
x 10 mL). The combined organic layers were dried over anhydrous Na230 4, concentrated in vacuo, and
the residue obtained was purified by preparatory thin layer chromatography to afford the desired product.
Synthesis d probesandfragments

Purchasedfragments

[0321] The following electrophilic fragments were purchased from the indicated vendors. 2 (Santa Cruz
Biotechnology sc-345083), 3 (Key Organics JS-092C), 4 (Sigma Aldrich T142433- 10mg), 6 (Toronto
Research Chemicals M320600), 8 (Alfa Aesar H33763), 10 (Santa Cruz Biotechnology sc-345060), 11
(Santa Cruz Biotechnology sc-354895), 12 (Santa Cruz Biotechnology sc-354966), 21 (Santa Cruz
Biotechnology, sc-279681), 22 (Sigma Aldrich 699357-5G), 26 (Sigma Aldrich T109959), 27 (Santa
Cruz Biotechnology sc-3421 84), 28 (Santa Cruz Biotechnology sc-335173), 29 (Santa Cruz
Biotechnology sc-348978), 30 (Santa Cruz Biotechnology sc-355362), 32 (Santa Cruz Biotechnology -
354613), 33 (SigmaAldrich R996505), 34 (Santa Cruz Biotechnology sc-355477), 35 (Santa Cruz
Biotechnology sc-328985), 41 (SigmaAldrich L469769), 42 (Sigma Aldrich R901946), 43 (Santa Cruz
Biotechnology sc-307626), 52 (Enamine, EN300-08075), 55 (Santa Cruz Biotechnology sc-354880), 57
(VWR 100268-442), 58 (Enzo Life Sciences ALX-430-142-M005), 62 (WuXi Apptec).

Synthesis of isotopicaly-labeled TEV-tags:

Tev recogniion
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[0322] Isotopically-labeled heavy and light tags were synthesized with minor modifications to the
procedure reported in Weerapana et al. Nat Protoc 2:1414-1425 (2007) and Weerapana et al. Nature
468:790-795 (2010). Fmoc-Rink-Amide-MBHA resin (EMD Biosciences; 0.5 M, 830 mg, 0.6 mmol / g
loading) was deprotected with 4-methylpiperidine in DMF (50% v/v, 2x 5mL, 1 min). Fmoc-Lys(N3)-
OH (Anaspec) (500 mg, 1.26 mmol, 1.26 equiv.) was coupled to the resin overnight at room temperature
with DIEA (113 i) and 2-(6-chloro-IH-benzotriazol e-I-yl)-1,1,3,3-tetramethylaminium
hexafluorophosphate (HCTU; 1.3 mL of 0.5 M stock in DMF) followed by a second overnight coupling
with Fmoc-Lys(N)-OH ( 500 mg, 1.26 mmol, 1.26 equiv.), DIEA (113 i), 0-(7-azabenzotriazol-I-yl)-
N,N,N' N'-tetramethyluronium hexafluorophosphate (HATU; 1.3 mL of 0.5 M stock in DMF).

H
(%
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Unmodified resin was then capped (2 x 30 min) with Ac,0 (400 pi-) and DIEA (700 uL) in DMF after
which the resin was washed with DMF (2 x 1 min). Deprotection with 4-methylpiperidine in DMF (50%
viv, 2 x 5mL, 1min) and coupling cycles (4 equiv. Fmoc-protected amino acid (EMD biosciences) in
DMF) with HCTU (2 mL, 0.5 M in DMF) and DIEA (347.7 UL) were then repeated for the remaining
amino acids. For the heavy TEV-tag, Fmoc-Valine-OH (*CsCi H21*N04, >Cg, 97-99%, 5N, 97-99%,
Cambridge Isotope Laboratories, Inc.) was used. Reactions were monitored by ninhydrin stain and dual
couplings were used for al steps that did not go to completion. Biotin (0.24 g, 2 equiv.) was coupled for
two days at room temperature with NHS (0.1 g, 2 equiv.), DIC (0.16 g, 2 equiv.) and DIEA (0.175 g, 2
equiv.). The resin was then washed with DMF (5 mL, 2 x 1 min) followed by 1:1 CH2Cl2:MeOH (5 mL, 2
x 1min), dried under a stream of nitrogen and transferred to around-bottom flask. The peptides were
cleaved for 90 minutes from the resin.by treatment with 95:2.5:2.5 trifluoroacetic acid:
water:triisopropylsilane. The resin was removed by filtration and the remaining solution was triturated
with cold ether to provide either the light or heavy TEV-tag as a white solid. HPLC-MS revealed only
minor impurities and the compounds were used without further purification. HRMS-ES| (m/z): calculated
for CesH128N2302,S [M+H]: (Light-TEV-Tag) 1846.9268; found: 1846.9187; calculated for

C1s:3C sH 128N SN0 538 [M+H]: (Heavy-TEV-Tag): 1852.9237; found: 1852.9309.

Synthesis of prabes and fragments

Synthesisd 1
\H C'\/u\ /LK/C' sodium iodide n
2 ////\\//\\/ ///’\\/’\\/
/\N N-methyl morpholine Y\Cl acetone 4 \n/\l
CH.Cl, °
66% SM 44% 1

N-(hex-5-yn-I-yl)-2-chloroacetamide (9-1J

H

/V\/N\[(\Q
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[0323] To asolution of 5-hexynylamine (63 mg, 0.65 mmol, 1.0 equiv.) in CH;Cl, (3.2 mL, 0.2 M) a 0
°C was added N-methylmorpholine (2151L, 3 equiv.) followed by chloroacetic anhydride portionwise
(222 mg, 2 equiv.). The reaction was alowed to come to room temperature and then stirred overnight.
The reaction was then diluted with ether (50 mL), washed with 1M HCI, 1M NaOH, then brine (20 mL
each). The combined organic layers were dried over magnesium sulfate and concentrated to yield
chloroacetamide SI-1 (74 mg, 66%). '"H NMR (400 MHz, Chloroform-rf) 6.79 (s, 1H), 4.09 (d,J= 1.1
Hz, 2H), 3.34 (g, J = 6.8 Hz, 2H), 2.23 (td, J = 6.9, 2.7 Hz, 2H), 1.98 (t, J = 2.7 Hz, 1H), 1.75- 1.62 (m,
4H), 1.62- 151 (m, 2H).
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N-(hex-5-yn-1-yl1)-2-iodoacetamide (1)

/\/\/N\fr\l

o
[0324] Toasolution of chloroacetamide Sl-1 (36.1 mg, 0.2 mmal) in acetone (1 mL, 0.2 M) was added
sodium iodide (47 mg, 1.5 equiv.) and the reaction was stirred overnight. The next day the reaction was
filtered through aplug of silica eluting with 20% ethyl acetate in hexanes, and the filtrate was
concentrated to yield a 10: 1 mixture of the desired iodoacetamide 1 and starting material. This mixture
was re-subjected to the reaction conditions for one further day, a which point complete conversion was
observed. The product was purified by silica gel chromatography, utilizing a gradient of 5to 10to 15to
20% ethyl acetate in hexanes to yield the desired product (24 mg, 44%). In some embodiments, the
reaction isperformed with 2.5 equiv. of sodium iodide, in which case re-subjection isnot necessary, and
purification by PTLC isaccomplished in 30% EtOAc/hexanes aseluent. H NMR (500 MHz,
Chloroform-ii) 8 6.16 (s, 1H), 3.69 (s, 2H), 3.30 (gq,J= 6.8 Hz, 2H), 2.23 (td,J= 6.8, 2.6 Hz, 2H), 1.97
(t, J=2.6 Hz, 1H), 1.75- 161 (m, 2H), 1.61 - 1.52 (m, 2H).
N-(4-bromophenyl)-N-phenylacrylamide (5)

[0325] Thetitle compound was synthesized according to General Procedure C from 4-
bromophenylaniline (18.9 mg, 0.0762 mmol, 1equiv.). Purification of the crude product by prep. TLC
(30% EtOAc / hexanes) provided the title compound as awhite solid (12.5 mg, 54%). % NMR (500
MHz, Chlorofomw/) &7.47 (d, J = 8.2 Hz, 2H), 7.39 (t,J = 7.6 Hz, 2H), 7.32 (d, J = 7.4 Hz, 1H), 7.21 (d,
J=7.7Hz, 2H), 7.12 (d, J = 8.2 Hz, 2H), 6.48 (d, J = 16.7 Hz, 1H), 6.17 (dd, J = 16.8, 10.3 Hz, 1H), 5.65
(d, J=10.3 Hz, 1H); HRMS-ESI (m/z) caculated for CisHnBrNO [M+H]: 302.0175; found: 302.0176.

Synthesis of 7
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tert-butyl 4-(phenylamino)piperidine-l-carboxylate (S-2)
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SI-2 was prepared according to Thoma et al, J. Med. Chem. 47:1939-1955 (2004). *H NMR (400 MHz,
Chloroform-./) §7.24- 7.12 (m, 2H), 6.75 - 6.68 (m, 1H), 6.66 - 6.58 (M, 2H), 3.88 - 3.81 (m, 1H), 3.44
(tt, J = 10.4, 3.9 Hz, 2H), 3.00 -2.88 (m, 2H), 2.10 - 1.99 (m, 2H), 1.48 (bs 9H), 1.41 - 1.27 (m, 2H).
tert-butyl 4-(2-chloro-N-phenylacetamidgpip eridine- -carboxylate (S-3)

e X
sove
041\/0|

[0326] To asolution of aniline SI-2 (65 mg, 0.24 mmol) at 0 °C in CH2Cl, (0.6 mL) was added pyridine
(381L, 2 equiv.) followed by chloroacetyl chloride (37.4 uL, 2.0 equiv.) in cH2CI12 (0.6 mL). The
resulting solution was allowed to warm to room temperature and stirred overnight. The solution was then
guenched with saturated aqueous sodium bicarbonate, extracted with Et20 (3 x 10 mL). The combined
organic layers were dried over magnesium sulfate, filtered and concentrated to give an off-white solid,
which was used without further purification (47 mg, 57%). 'H NMR (400 MHz, Chloroform-./) §7.47 -
7.38 (m, 3H), 7.18- 7.03 (m, 2H), 4.75 - 4.63 (m, 1H), 4.07 (s, 2H), 3.68 (s, 2H), 2.76 (s, 2H), 1.84-
1.69 (M, 2H), 1.35 (s, 9H), 1.27 - 1.12 (m, 2H).

N-(I-benzoyl pi peridin-4-yl)-2-chloro-N-phenylacetamide  (7)

L0
Ao

[0327] To neat SI-3 (47 mg, 0.128 mmol) was added trifluoroacetic acid (0.7 mL, final 0.2 M). The
resulting solution was concentrated under a stream of nitrogen until no further evaporation was observed,
providing the deprotected amine asits trifluoroacetate salt. This viscous gum was then treated with
triethylamine in ethyl acetate (10% v/v, 2 mL; solution smokes upon addition). The resulting solution was
concentrated to afford the free base, which contained only triethylammonium trifluoroacetate and the free
amine by proton NMR. A stock solution was prepared by dissolving the resulting gum in CH2CI2 (1.2 mL,
-0.1 M find).
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[0328] The deprotected amine (0.3 mL of stock solution, 0.0319 mmol) was treated with Hunig's base
(275 UL, 3 eduiv.) and benzoyl chloride (7.6 uL, 2.0 equiv.). This solution was stirred overnight,
guenched with saturated aqueous sodium bicarbonate, extracted with Et;O (3% 10 mL). The resulting
solution was dried over magnesium sulfate, filtered and concentrated. The resulting oil was purified by
silica gel chromatography (20% EtOAc/hexanes) to afford chloroacetamide 7 asawhite solid (8.6 mg,
75%). '"H NMR (500 MHz, Chloroform-*/)  7.55 (dd, J =5.5, 3.0 Hz, 3H), 7.50- 7.32(m, 5H), 7.21 (s,
2H), 4.92 (tt, J = 12.3, 4.0 Hz, 1H), 4.87 (s, 1H), 3.87 (s, 1H), 3.78 (s, 2H), 3.21 (s, 1H), 2.97 - 2.90 (m,
1H), 2.01 (s, 1H), 1.90 (s, 1H), 1.45 (s, 1H), 1.36- 1.26 (m, IH); HRMS-ESI (m/z) calculated for
C20H22CIN202 [M+H]: 357 .1364; found: 357 .1362.
I-(4-benzyl piperidin-1-yl)-2-chloroethan-\I-one (9)
o)
N
Cl

[0329] Following General Procedure A, starting from 4-benzylpiperidine (840 mg, 5.2 mmol, 1equiv.),
the desired compound was obtained after column chromatography as ayellow oil (1 g, 81%).
Spectroscopic data matches those reported previously reported in Papadopoulou et al. J. Med. Chem.
55:5554-5565 (2012). 'H NMR (500 MHz, Chloroform-d) &7.42 - 7.14 (m, 5H), 4.61 (d, J = 13.4 Hz,
1H), 4.14 (q, J = 21.9, 11.5 Hz, 2H), 3.89 (d,J= 13.5, 1H), 3.11 (td,J= 13.1,2.7 Hz, 1H), 2.69 -2.57
(m, 3H), 1.92- 1.75 (m, 3H), 1.40- 1.21 (m, 2H); HRMS-ESlI (m/z) caculated for Cj4H1sCINO [M+H]:
252.115; found: 252.115.
N-(2-(IH-indol~3-yl)ethyl)-2-chloroacetamide (13)

n
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[0330] Following General Procedure A, starting from tryptamine (400 mg, 2.5 mmol, 1equiv.), the
desired compound was obtained after column chromatography as a brownish solid (460 mg, 77%). 'H
NMR (500 MHz, Chloroform-if) 8 8.55 (s, 1H), 7.70 (d, J = 7.9 Hz, 1H), 7.45 (d, J = 8.1 Hz, 1H), 7.30 (t,
J=75Hz, 1H), 7.23 (t, J= 7.4 Hz, 1H), 7.10 (s, 1H), 6.84 (s, 1H), 4.08 (s, 2H), 3.72 (g, J = 6.4 Hz, 2H),
3.10 (t, J = 6.8 Hz, 2H); HRMS-ESI (m/z) calculated for cizH1acin2o2  [M+H]: 237.0789; found:
237.0791.

N-(3, 5-bis(trifluoromethyl)phenyl)acrylamide (14)
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[0331] Following General Procedure B, starting from 3,5—bis(trif|uordmethyl)aniline (1.16 g, 5 mmoal, 1
equiv.), the desired compound was obtained after column chromatography asawhite solid (1.05 g, 74%).
H NMR (500 MHz, Chloroform®) & 8.33 (s, 1H), 8.18 (s, 2H), 7.68 (s, 1H), 6.57 (d, J = 17.5 Hz, 1H),
6.38 (dd, J =16.9, 10.3 Hz, 1H), 5.93 (d,J = 12.5 Hz, 1H); HRMS-ESI (m/z) calculated for C;;HgF¢N O,
[M+H]: 284.0505; found: 284.0504.
N-(4"*henoxy-3-(trifluoromethyl)phenyl)-N-"yridin-3-ylmethyl)acrylamide (15)

L

FsC
N

’d

Os N 2
J
[0332] 4-phenoxy-3-(trifluoromethyl)aniline (260 mg, 1 mmol, 1equiv.) (Combi-Blocks) was dissolved

in TFA (5 mL). Following the reductive amiaation protocol reported by Bpros et al. J. Org. Chem
74:3587-3590 (2009), the reaction mixture was cooled to 0 °C and to this sodium triacetoxyborohydride

(STAB) (270 mg, 1.3 mmol, 1.3 equiv.) was added. 3-pyridinecarboxaldehyde (200 mg, 2 mmol, 2
equiv.) was dissolved in CH2CI , (5 mL) and slowly added to the reaction mixture. Upon complete
conversion to product, the reaction was diluted with cH2C12 (20 mL) and washed with saturated sodium
bicarbonate solution (3 * 20 mL) and the organic layer was dried then concentrated under reduced
pressure. Without further purification the crude material was dissolved in anhydrous CH2CI2 and
subjected to General Procedure B . The resulting crude was purified by prep. TLC to give awhite solid (31
mg, 10%). H NMR (500 MHz, Chloroform-*/) 4 8.52 (d, J = 3.5 Hz, IH), 8.39 (s, 1H), 7.68 (d,J =7.8.
Hz, 1H), 7.40 (t,J= 7.7 Hz, 2H), 7.34 (s, 1H), 7.28 -7.18 (m, 2H), 7.07 (d, J = 8.2 Hz, 2H), 6.98 (d, J =
7.5 Hz, 1H), 6.82 (d, J = 8.8 Hz, 1H), 6.46 (d, J = 16.8 Hz, 1H), 6.01 (dd, J = 16.2, 10.7 Hz, 1H), 5.64 (d,
J = 10.3 Hz, 1H), 4.96 (s, 2H). HRMS-ESI (m/z) calculated for C22H18F3N202 [M+H]: 399.1315; found:
399.1315.

| odoacetamide-rhodamine (16)
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[0333] 5"and-6 )-((N-(5-aminopentyl)arnmo)c®  onyDtetramethylrhodamine (tetramethykhodarnine
cadaverine) mixed isomers (60 mg, 0.12 mmol, 1 equiv.) were dissolved in anhydrous DMF (500 pL)
with sonication. To this was added DIPEA (60 pL, 0.34 mmol, 3 equiv.) and chloroacetyl chloride (10
Mi~, 0.13 mmol, lequiv., diluted 1:10 in DMF) and the reaction was stirred at room temperature for 20
min until complete conversion to the product was detected by TLC. The DMF was removed under a
stream of nitrogen and the reaction mixture was separated by PTLC in MeOH:CH;CI2: TEA
(15:85:0.001). The chloroacetamide rhodamine was then eluted in M eOH:CH2Cl; (15:85), concentrated
under reduced pressure and redissolved in acetone (500 uL). Nal (150 mg, 1 mmol, 10 equiv.) was added
to this and the reaction was stirred for 20 min a 50 °C until complete conversion to product was detected
and the crude reaction mixture was purified by reverse phase HPLC on a Cl 8 column and concentrated to
yield the title compound as apurple solid that isamixture of 5 and 6 carboxamide tetramethylrhodamine
isomers (ratio ~ 6:1) (10 mg, 12 %). % NMR (600 MHz, Methanol-*/*) 6 8.87 (t,J = 4.8 Hz, 0.14 H), 8.80
- 871 (m, 1H), 841 (dd,J= 8.2, 1.1 Hz, 0.86H), 8.35 (br s, 1H), 8.27 (dt,J= 7.9, 1.5 Hz, 0.164 H), 8.20
(dt, J = 8.2, 1.5 Hz, 0.86H), 7.81 (s, 0.86H), 7.53 (d, J= 7.8 Hz, 0.14 H), 7.18 - 7.11 (m, 2H), 7.07 (d,J =
9.5 Hz, 2H), 7.00 (s, 2H), 3.68 - 3.62 (m, 2H), 3.46 - 3.37 (m, 2H), 3.31 (s, 12H, obscured by solvent)
321 - 312 (m, 2H), 1.81 - 1.21 (m, 6H); HRMS-ESl (m/z) calculated for C32H3sIN4Os [M+H]:
683.1725; found: 683.1716.
N-(3,5-big(trifluoromethyl)phenyl)acetamide  (17)

CF;

A,
N

e]
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[0334] Following General Procedure A, starting with 3,5-bis(trifluoromethyl)aniline (327 mg, 1.42
mmol, 1equiv.) and acetic anhydride (200 PL, 3 mmol, 2 equiv.), the title compound was obtained after
PTLC asawhite solid (302 mg, 78%). H NMR (500 MHz, Chloroform-**) § 8.10 (s, 2H), 7.72 (s, |H),
7.68 (s, 1H), 2.32 (d, J = 0.9 Hz, 3H). HRMS-ESI (m/z) caculated for Cy;HgFeNO, [M+H]: 284.0505;
found: 284.0504.

Synthesis of 18 and 19
Os_R
H,N T N HaN ij/ i
OH EDCI, HOBt \Q/LNH Procedure A or B \Q)L
¢k, MeCN CFa
I 18 (70%), 19 (XX)

95%

W™NCI Chloroacetamide
o 19
R 5, Acrylamide 18

3-ami no—N—(heX—S—yn—I -yl)-5-(trifluoromethyl)benzamide (S-5)
NH,

FsC
NH

&
[03351 To asolution of 3-amino-5-(trifluoromethyl)benzoic acid (74 mg, 0.36 mmol) in acetonitrile (3.6
mL, 0.1 M final) was added EDCI (83 mg, 1.2 equiv.) followed by hex-5-ynamine (35 mg, 1.0 equiv.)
followed by 1-hydroxybenzotriazole hydrate (HOBt, 66.3 mg, 1.2 equiv.) and the resulting solution was
stirred overnight. The reaction was diluted with ethyl acetate, washed with 1M HCI twice and then brine.
The organic layer was dried over magnesium sulfate and concentrated to yield aniline SI-5 (97.4 mg,
95%) asawhite solid. '"H NMR (400 MHz, Chloroform-if) &7.29 - 7.22 (m, 2H), 6.98 (t, J = 1.8 Hz, 1H),
6.38 (t, J= 5.5 Hz, 1H), 4.08 (s, 2H), 3.46 (td, J = 7.1, 5.7 Hz, 2H), 2.25 (td, J = 6.9, 2.6 Hz, 2H), 1.99 (t,
J =27 Hz, 1H), 1.81 - 1.55 (m, 4H).
3-acrylamido-N-(hex-5-yn-I-yl)-5-(trifluoromethyl)benzamide (18)
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[0336] Following General Procedure B, starting with SI-5 (42 mg, 0.15 mmol, 1equiv.), the title
compound was obtained after column chromatography as awhite solid (34 mg, 70%). H NMR (500
MHz, Chloroform-iO 6 8.94 (s, 1H), 8.24 (d, J = 11.9 Hz, 2H), 7.71 (s, 1H), 6.87 (t, J = 5.7 Hz, 1H), 6.55
(dd,J = 17.4,0.7 Hz, 1H), 6.43 (dd,J= 16.9, 10.1 Hz, 1H), 5.88 (dd,J= 10.1, 1.3 Hz, 1H), 3.56 (q,7=
6.7 Hz, 2H), 2.33 (td,J= 6.9, 2.7 Hz, 2H), 2.06 (t, J = 2.7 Hz, 1H), 1.87 (p, J=7.3 Hz, 2H), 1.69 (p,J =
7.8 Hz, 2H); HRMS-ESI (m/z) calculated for Ci™ 18F3aN-202 [M+H]: 339.1314; found 339.1313.
3-acrylamido-N-(hex-5-yn-1-y1)-5-(trifluoromethyl )benzamide (19)

Cl

OJ/:NH
FaC o
NH
&

[0337] Synthesized according to General Procedure A2, starting from SI-5. 'H NMR (600 MHz,
Chloroform-d) 9 8.57 (s, 1H), 8.16 (t,J= 1.8 Hz, 1H), 8.05 (t,J= 1.8 Hz, 1H), 7.79 (d,J= 2.0 Hz, 1H),
6.38 (d,J= 6.1 Hz, 1H), 4.23 (s, 2H), 351 (td, J = 7.1, 5.7 Hz, 2H), 2.27 (td,J= 6.9, 2.7 Hz, 2H), 2.00 (t,
J=26Hz 1H), 1.82- 1.74 (m, 2H), 1.71 - 1.59 (m, 2H); HRMS-ESlI (m/z) calculated for
CigHi7CIFsN20 ; [M+H]: 361.0925; found: 361.0925.

2-chloro-1-(4-(hydroxydiphenylmethyl)piperidin-1 -yl) ethan-1 -one (20)

-

N OH

Cl O

Q
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[0338] Following General Procedure A, starting with a,a-diphenyl-4-piperidinomethanol (800 mg, 3
mmol, 1equiv.), the title compound was obtained after column chromatography as awhite solid (637 mg,
61%). H NMR (500 MHz, Chloroform-*/) § 7.56 (d, J = 7.6 Hz, 4H), 7.39 (g, J = 7.1 Hz, 4H), 7.28 (q, J
= 6.8 Hz, 2H), 4.66 (d, J = 13.3 Hz, IH), 4.07 (dd, J = 12.2, 4.2 Hz, 2H), 3.91 (d, J = 134 Hz, IH), 3.18
(t, J= 129 Hz, IH), 2.77 - 2.62 (m, 3H), 1.67 (t, J = 12,5 Hz, 2H), 1.56 (q, J = 11.8 Hz, IH), 1.44(q,J =
12.4, 11.8 Hz, IH); HRMS-ESl (m/z) calculated for C20H23CINO2 [M+H]: 344.1412; found: 344.1412.
(E)-3-(3,5-bis(trifluor omethyl) phenyl)-2-cyanoacrylamide (23)
CF;
//N
¥Z (0]
NH,
[0339] 3,5-bis(trifluoromethyl)benzaldehyde (880 mg, 3.6 mmol, 1 equiv.) and 2-cyanoacetamide (460
mg, 5.5 mmol, 15 equiv.) were dissolved in MeOH (10 mL). To this was added piperidine (214 mg,
0.7 equiv.) and the reaction was stirred at room temperature for 30 minutes at which point starting
material was consumed. After addition of an equivalent volume of water (10 mL), the precipitate was
collected by filtration and washed with water/methanol (1:1) to yield the title compound as a white solid
(534 mg, 47%).; H NMR (400 MHz, Acetone-ds) 8 8.78 (s, 2H), 8.61 (s, IH), 841 (s, IH), 7.57 (s, IH),
7.42 (s, IH); HRMS-ESl (m/z) calculated for C12H7F6N202 [M+H]: 309.0457; found: 309.0459.
N-(3,5-bis(trifluoromethyl) phenyl)-2-bromopropanamide (24)
CF3

HN i CF

Br

FsC

3
o

[0340] Following General Procedure Al, starting with 3,5-bis(trifluoromethyl)aniline (250 mg, 1.1
mmol, 1equiv.) and 2-bromopropionyl chloride (200 pL, 2 mmol, 1.8 equiv.) the title compound was
obtained by PTLC asawhite solid (130 mg, 35%). '"H NMR (500 MHz, Chloroform- ) & 8.34 (s, IH),
8.06 (s, 2H), 7.66 (s, IH), 4.58 (g, J = 7.0 Hz, IH), 1.98 (d, J = 7.0 Hz, 3H); HRMS-ESI (m/z) calculated
for CiiH BrF6NO [M-H]: 361.9621; found: 361.9623.

N-(3, 5-bis(trifluoromethyl) phenyl)-2-chlor opropanamide (25)
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CF3

HN CF,

o Cl

[0341] Following General Procedure Al, starting with 3,5-bis(trifluoromethyl)aniline (327 mg, 1.42
mmol, 1equiv.) and 2-chloropropionyl chloride (200 i, 2 mmol, 1.8 equiv.) thetitle compound was
obtained by PTLC asawhite solid (250 mg, 55%). '"H NMR (500 MHz, Chloroform-tf) & 8.61 (s, 1H),
8.16 (s, 2H), 7.75 (s, 1H), 4.67 (g,J= 7.1 Hz, 1H), 1.93 (d,J= 7.1 Hz, 3H). HRMS-ESI (m/z) caculated
forCiiH ;CIF6NO [M-H]: 318.0126; found: 318.0126.

N-(3,5-bis(trifluoromethyl) phenyl)-N- (pyHdin-3-ylmethyl)acrylamide (31)

[0342] 3,5-bis(tri£luoromethyl)aniline (350 mg, 1.6 mmol, 1equiv.) was dissolved in TFA (5 mL). The
reaction mixture was cooled to 0 °C and to this sodium triacetoxyborohydride (STAB) ( 400 mg, 2 mmol,
1.3 equiv.) was added. 3-pyridinecarboxaldehyde (244 mg, 1.5 mmol, 1equiv.) was dissolved in CH,CI2
(5mL) and dowly added to the reaction mixture dropwise over 10 minutes. Upon complete conversion to
product, the reaction mixture was diluted with cH2CI2 (20 mL) and washed with saturated sodium
bicarbonate solution (3 * 20 mL) and the organic layer was dried then concentrated under reduced
pressure. Without further purification the crude material was dissolved in anhydrous CH2CI , and
subjected to General Procedure B. The resulting crude was purified by PTLC to give awhite solid (10
mg, 2%). H NMR (500 MHz, Chloroform-**) § 8.63 (d, J = 3.8 Hz, 1H), 8.49 (s, 1H), 7.93 (s, 1H), 7.70
(d,J =77 Hz, IH), 7.55 (s, 2H), 7.35 (dd,J= 7.6, 5.3 Hz, 1H), 6.60 (dd,J= 16.6, 1.6 Hz, 1H), 6.02 (dd,
J=16.9, 10.2 Hz, IH), 5.79 (dd,J= 10.3, 1.6 Hz, IH), 5.11 (s, 2H). HRMS-ESI (m/z) calculated for

C IH,FN20 [M+H]: 375.0927; found: 375.0928.

3-(2-chloroacetamido)-5-(trifluoromethyl )benzoicacid (36)

FaC CO.H

HN\n/\CI

o)
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[0343] To asolution of 3-amino-5-(trifluoromethyl)benzoic  acid (500 mg, 2.44 mmol) in 1.5 mL of
dimethylacetamide (1.6 M) at 0 °C was added chloroacetyl chloride (214 uL, 2.69 mmol, 1.1 equiv.). The
resulting solution was warmed to ambient temperature and stirred for 20 minutes, at which point ethyl
acetate (40 mL) ‘and water (30 mL) were added. The pH of the aqueous layer was adjusted to pH 10 via
addition of 1N NaOH, and the phases were separated. The aqueous layer was washed with 40 mL of
ethyl acetate, then acidified by adding 1N HC1. The product was extracted with ethyl acetate (40 mL),
and the organic layer was washed with 1M HC1 (2 x 40 mL), brine (40 mL), dried over magnesium

- sulfate and concentrated to provide the desired product (456 mg, 66%). 'H NMR (500 MHz, Chloroform-
d) 8 831 (s, 1H), 8.27 (s, 1H), 8.14 (s, 1H), 4.13 (s, 2H); HRMS-ESI (m/2) calculated forC,0H ¢CIFsNO 4
[M+H]: 282.0139; found: 282.0141.

I-(4-(5-fluor obenz soxazol-3-yl)piperidin-1-yl)prop-2-en-1-one  (37)

O-N
\
Q)\CN ©
) <
[0344] The title compound was obtained starting from 6-fluoro-3(4-piperidinyl)-l1 ,2-benzisoxazole
hydrochloride (53 mg, 0.2 mmol, 1equiv.) according to General Procedure C asacolorless oil (49.1 mg,
87%). '"H NMR (400 MHz, Chloroform-*/) 8 7.64 (dd, J = 8.7, 5.1 Hz, 1H), 7.27 (dd, J = 8.4, 2.3 Hz, 1H),
7.08 (td,J= 8.9, 2.1 Hz, 1H), 6.64 (dd,J = 16.8, 10.6 Hz, 1H), 6.32 (dd,J= 16.9, 1.9 Hz, IH), 5.73 (dd,J
= 10.6, 1.9 Hz, 1H), 4.70 (d, J = 13.4 Hz, 1H), 4.15 (d, J = 12.4 Hz, 1H), 3.53 - 3.13 (m, 2H), 2.99 (t,J =
13.1 Hz, 1H), 2.25 - 2.07 (m, 2H), 2.00 (ddd,J= 23.1, 14.2, 7.8 Hz, 2H); HRMS-ESI (m/z) calculated for
CisHieFN,0 [M+H]: 275.1 19; found: 275.119.
tert-butyl 4-(4-acrylamido-2, 6~difluorophenyl)piperazine-1-carboxylate (38)

O

F ,/\N’U\o
3y Co
o) u F
[0345] The title compound was obtained starting from tert-Butyl 4-(4-amino-2,6-
difluorophenyl)piperazine-l-carboxylate  according to General Procedure B.'H NMR (400 MHz,
Chloroform-* 812 (s, 1H), 7.13 (d,J= 10.4 Hz, 2H), 6.36 (d,J= 16.9 Hz, IH), 6.19 (dd,J= 16.8,
10.2 Hz, IH), 5.70 (d,J= 10.2 Hz, 1H), 3.45 (t,J = 4.7 Hz, 4H), 3.00 (t,J= 3.7 Hz, 4H), 1.41 (s, 9H);

HRMS-ESI (m/z) calculated for C;8H2F N33 [M+H]: 368.178; found: 368.178.
N-(4-bromo-2, 5-dimethyl phenyl)acrylamide (40)
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[0346] Following General Procedure B, starting from 4-bromo-2,5-dimethylaniline (900 mg, 4.5 mmoal, 1
equiv.), the title compound was obtained after column chromatography and recrystallization from cold
C¥C1, as awhite solid (61 1 mg, 40%). 'H NMR (500 MHz, Chloroform-.*) 87.87 (s, 1H), 7.43 (s, 1H),
7.16 (s, 1H), 6.50 (d, J = 16.7 Hz, 1H), 6.35 (dd, J = 16.4, 10.3 Hz, 1H), 5.86 (d, J= 10.3 Hz, 1H), 2.42
(s, 3H), 2.28 (s, 3H); HRMS-ESI (m/z) calculated for C;;HisBrNO [M+H]: 254.0175; found: 254.0175.
2-Chloroacetami do-2-deoxy-a/fi-D-glucopyranose (44)

OH

HO Q
AU

NH SoH
0]

Ci
[0347] To astirred solution of hexosamine hydrochloride (590 mg, 3.39 mmol, lequiv.) in anhydrous
MeOH (200 mL) at room temperature was added sodium metal (60 mg, 2.6 mmol, 0.78 equiv.), TEA
(400 L, 5.7 mmol, 1.8 equiv.). Chloroacetic anhydride (1g, 5.9 mmol, 1equiv.) was then added and the
mixture stirred for 6 h, monitoring for completeness by TLC. After which, the reaction mixture was
concentrated in vacuo. The crude product then was purified by two rounds of column chromatography to
afford the pure title product as awhite solid (610 mg, 72%). H NMR (500 MHz, Methanol-")  5.20 (d,
J=3.7Hz, IHa), 475 (d, = 8.3 Hz, IHB), 4.19 (dd, J =20.2, 13.9 Hz, 2H), 4.19 (d, J = 12.6 Hz, 1H),
3.95 (dd, J = 10.6, 35 Hz, IHa), 3.83 (m, 3Ha, 3HP), 3.74 (d,J = 5.1 Hz, IHB), 3.70 (dd, J = 11.4, 8.9
Hz, IHB), 3.60 (dd,J= 10.7, 9.5 Hz, 1HP), 3.46 (tJ= 9.3 Hz, 1H), 3.42 (t,J= 10.0 Hz, IHB); HRMS
ESI (m/z) calculated for CgHisCINOe [M+H]: 256.0582; found: 256.0582.
2-chloro-1-(2-methyl-3,4-dihydroquinolin-1 (2H)-yl)ethan-I-one (45)

’ jﬁ)

[0348] Chloroacetyl chloride (80.4 ML, 0.9 mmol, 1.7 equiv.) was dissolved in anhydrous cH2c12 (3 mL)
and cooled to 0 °C. A solution of 2-methyl-I,2,3,4-tetrahydroquinolme  (80.1 mg, 0.544 mmol, 1equiv.)
and N -methylmorpholine (0.11mL, 1.0 mmol, 1.8 equiv.) inCH2CI, (2 mL) was then added dropwise.
After 6 h, the reaction was quenched with saturated agueous NaHCO3 (5 mL) and extracted with CH2Cl,
(3% 10 mL). The combined organic layers were dried over anhydrous Na,SO4 and concentrated under
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reduced pressure. The resultant residue was purified by prep. TLC (30% EtOAc / hexanes), providing the
title compound as an off-white solid (108.8 mg, 89%). '"H NMR (400 MHz, chloroform-c/) & 7.30 - 7.13
(m, 4H), 4.86 - 4.75 (m, 1H), 4.20 (d, J = 12,5 Hz, 1H), 4.09 (d, J = 12,5 Hz, 1H), 2.69 - 2.58 (m, 1H),
2.59- 246 (m, 1H), 2.46 -2.31 (m, IH), 1.36- 1.29 (m, 1H), 1.15 (d,J = 6.5 Hz, 3H); HRMS-ESI (m/z)
calculated for C2HisCINO [M+H]: 224.0837; found: 224.0836.

N-cyclohexyl-N-pherylacrylamide (46)

K,
O

[0349] The title compound was synthesized according to General Procedure C from N-cyclohexylaniline
(89.5 mg, 0.511 mmol, 1equiv.). Purification of the crude product by flash column chromatography (10-
20% EtOAc / hexanes) then prep. TLC (30% EtOAc / hexanes) provided the title compound as an off-
white solid (53.1 mg, 45%). 'H NMR (400 MHz, chloroform-cO & 7.42 - 7.33 (m, 3H), 7.10 - 7.06 (m,
2H), 6.31 (dd,J= 16.7, 2.1 Hz, 1H), 5.77 (dd, J = 16.7, 10.3 Hz, 1H), 5.41 (dd,J= 10.4, 2.1 Hz, 1H),
465 (tt,J= 122, 3.7 Hz, 1H), 1.85 (dt,J = 11.2, 1.8 Hz, 2H), 1.75- 1.68 (m, 2H), 1.61 - 1.53 (m, 1H),
1.40 (qt, J = 13.3, 3.6 Hz, 2H), 1.07 (qd, J = 12.4, 3.6 Hz, 2H), 0.91 (qt, J = 13.1, 3.8 Hz, IH); HRMS
ESl (m/z) caculated for cisH20NO [M+H]: 230.1539; found: 230.1539.
1-(5-bromoindolin-1-yl)pr -2-en-l -one (47)

O Br

\)I\N

[0350] The title compound was synthesized according to General Procedure C from 5-bromoindoline
(41.7 mg, 0.21 1mmol, 1equiv.), acryloyl chloride (32 pL, 0.40 mmol, 1.9 equiv.), and changing the base
to pyridine (32 uL, 0.40 mmol, 1.9 equiv.). Purification of the crude product by re-precipitation from
EtOAc provided the title compound as awhite solid (67.8 mg, 64%). H NMR (400 MHz, chloroform-cQ
58.16 (d, J = 8.6 Hz, 1H), 7.33 - 7.25 (m, 2H), 6.60 - 6.42 (m, 2H), 5.84 - 5.76 (m, 1H), 4.15 (t, J = 8.6
Hz, 2H), 3.17 (t,J = 8.6 Hz, 2H); HRMS-ESI (m/z) calculated for C1HnBrNO [M+H]: 252.0018; found:
252.0017.

N-(I-benzyl pi peridin-4-yl)-N-phenylacrylamide (48)
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[0351] The title compound was synthesized according to General Procedure C from 1-benzyl-N-
phenylpiperidin-4-amine (30.0 mg, 0.113 mmol, 1equiv.), acryloyl chloride (17 plL, 0.21 mmol, 1.9
equiv.), and changing the base to pyridine (17 pL, 0.21 mmol, 1.9 equiv.). Purification of the crude
product by prep. TLC provided the title compound as awhite solid (22.5 mg, 64%). 'H NMR (400 MHz,
chloroform-*/) 6 7.62 - 7.56 (m, 2H), 7.43 - 7.36 (m, 6H), 7.05 (d, J = 6.2 Hz, 2H), 6.29 (dd, J = 16.8, 2.1
Hz, 1H), 5.79 (dd,J= 16.8, 10.3 Hz, 1H), 5.46 (dd,J= 10.3, 2.1 Hz, 1H), 4.81-4.70 (m, 1H), 4.09 (s,
2H), 3.41 (d, J = 12.0 Hz, 2H), 2.82 (g, J = 11.5 Hz, 2H), 2.21 (g, J = 11.9 Hz, 2H), 1.94 (d, J = 14.2 Hz,
2H); HRMS-ESl (m/z) calculated for c21H25N20 [M+H]: 321.1961; found: 321.1962.
2-chloro-N-(2-methyl-5-(triflucr omethy )p henyl) acetamide (49)

0
cl \)LNQC%
H

[0352] The title compound was synthesized according to General Procedure Al from 2-methyl-5-
(trifluoromethyl)aniline (35.0 mg, 0.2 mmol, 1 equiv.). Purification of the crude product by prep. TLC
(20% EtOAc / hexanes) provided the title compound as a white solid (48.2 mg, 95%). '"H NMR (600
MHz, chloroform-rf) & 8.31 (s, 1H), 8.25 (d,J= 1.9 Hz, 1H), 7.37 (dd, J= 7.9, 1.8 Hz, 1H), 7.32 (d,J=
7.9 Hz, 1H), 4.25 (s, 2H), 2.36 (s, 3H); HRMS-ESI calculated for CioH; CIFsNO [M+H]: 252.0397,
found: 252.0397.

I-(5-bromoindolin-I-yl)-2-chloroethan-I1-one (50)

X ST

[0353] Thetitle compbund was synthesized according to General Procedure Al from 5-bromoindoline
(39.6 mg, 0.2 mmol, 1equiv.). Purification of the crude product by prep. TLC (25% EtOAc / hexanes)
provided the title compound as an off-white solid (48.6 mg, 89%). "H NMR (600 MHz, CDC1s) & 8.07 (d,
J=84Hz 1H), 7.32 (d,J= 8.8Hz, 2H), 4.17 (t,J= 8.6 Hz, 2H), 4.14 (s, 2H), 3.22 (t,J= 8.4 Hz, 2H);
HRMS-ESI (m/z) calculated for C;p3%0BrCINO [M+H]: 273.9629; found: 273.9629.
2-chloro-N-(quinolin-5-yl)acetamide (51)
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0
CI\/U\N N
Ho [

[0354] To astirring suspension of 5-aminoquinoline (28.8 mg, 0.2 mmol, 1 equiv.) and potassium
carbonate (82.9 mg, 0.6 mmol, 3 equiv.) inanhydrous cH2c12 (3 mL) at 0 °C was added chloroacetyl
chloride (24 UL, 1.5 equiv.). The reaction was allowed to slowly warm up to room temperature. After 3
hours, the mixture was filtered, washed with EtOAc (10 mL) and cH2c12 (10 mL). The solid cake was
then eluted with MeOH (20 mL) and the filtrate concentrated in vacuo. The residue was taken up in 10%
MeOH / cH2cl12 and passed through apad of silicato provide the title compound as an off-white solid
(42.6 mg, 82%). 'H NMR (500 MHz, CDCI?) 4 8.96 (d,J = 2.5 Hz, 1H), 8.71 (s, 1H), 8.20 (d, J = 8.6 Hz,
1H), 8.04 (d, J = 8.5 Hz, 1H), 7.94 (d, J = 7.5 Hz, 1H), 7.74 (t, J = 8.0 Hz, IH), 7.48 (dd,J = 8.5, 4.2 Hz,
1H), 4.35 (s, 2H); HRMS-ESI (m/z) calculated for CnH CIN,0 [M+H]: 221.0476; found: 221.0477.
[-(4-benzyl piperidin-1-yl)prop-2-en-1 -one (53)

o)

o

\
[0355] Following General Procedure B, starting from 4-benzylpiperidine (1 g, 5.7 mmol, lequiv.), the
title compound was obtained after column chromatography as ayellow oil (748 mg, 57%). 'H NMR (500
MHz, Chloroform-") 87.36 (t, J = 7.4 Hz, 2H), 7.28 (t,J = 7.4 Hz, 1H), 7.20 (d, J = 7.1 Hz, 2H), 6.64
(dd, J = 16.8, 10.6 Hz, 1H), 6.32 (dd, J = 16.8, L9 Hz, 1H), 5.72 (dd,J= 10.6, 1.9 Hz, 1H), 472 (d, J =
12.7 Hz, 1H), 4.03 (d, J = 13.0 Hz, 1H), 3.05 (t, J = 12.7 Hz, 1H), 2.70 - 2.59 (m, 3H), 1.86 (ddp,J =
14.6, 7.2, 3.5 Hz, 1H), 1.77 (m, 2H), 1.37-1.18 (m, 2H); HRMS-ESI (m/z) calculated for C15H20CINO

[M+H]: 230.1539; found: 230.1539.
2-chloro-N-((3-hydroxy-5-(hydroxymethy|) -2-methypyridin-4y|) meshyl)acetamide (54)

N\
Ho A _on
HN
cl o

[0356] To astirred solution of pyridoxamine hydrochloride (150 mg, 0.64 mmol, 1 equiv.) in anhydrous
MeOH (20 mL) at room temperature was added sodium metal (30 mg, 1.5 mmol, 2.3 equiv.), TEA (100
UL, 1mmol, 1.6 equiv.). Chloroacetic anhydride (390 mg, 2.29 mmol, 3.5 equiv.) was added and the

mixture stirred for 6 h, monitoring for completeness by TLC. After which, the reaction mixture was
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concentrated in vacuo. The crude product then was the purified by prep. TLC to afford the title compound
as awhite solid (46 mg, 30%). H NMR (500 MHz, Methanol-**,) 6 7.97 (s, 1H), 4.81 (s, 2H), 4.61 (s,
2H), 4.17 (s, 3H), 4.06 (s, IH), 3.35 (s, 1H), 2.52 (s, 3H); HRMS-ESI (m/z) calculated for CioH ACIN;O 5
[M+H]: 245.0687; found: 245.0688.

I-(6,7-dimethoxy-3,4-dihydr oi soquinoUn-2(IH)-yl)prop-2-en-1-one  (56)

_0
*\O:I:::[::}tjéc

=

[0357] To adtirring suspension of the 6,7-dimemoxy-3,4-dihydroisoqumoline (19, 5.2 rnrnol, 1equiv.)
and TEA (1800 4L, 12.6 mmol, 2.5 equiv.) in anhydrous THF (10 mL) at 0 °C was added acryloyl
chloride (1320 pL, 13.2 mmol, 2.6 equiv.) and the reaction was allowed to slowly warm up to room
temperature. After 2 hours, the mixture was diluted with cH 2C12 (2 x 50 mL) and washed with saturated
brine (2 x 50 mL) and the combined organics were concentrated in vacuo. The residue was taken up in
10% MeOH / cHzci2 and purified by column chromatography to afford the title compound as a white
solid (700 mg, 54%, mixture of EIZ isomers). H NMR (500 MHz, Chloroform-") & 6.63 (m, 3H), 6.29 (d,
J = 16.8 Hz, 1H), 5.69 (dd, J = 10.6, 1.8 Hz, 1H), 4.69 (s, 1H [major]), 4.63 (s, 0.8H [minor]), 3.82 (s,
7H), 3.73 (t, J = 5.6 Hz, 1H), 2.84 - 2.77 (m, 2H); HRMS-ES| (m/z) calculated for c 1sHisN 03 [M+H]:

248.128; found: 248.1281.
2-chloro-N-(I-(3-ethynylbenzoyl) pi peridin-4-yl)-N-phenylacetamide (61)

70,0

[0358] To an excess of neat Sl-3 was added 0.7 mL of trifluoroacetic acid (0.2 M). The resulting solution
was concentrated under a stream of nitrogen until no further evaporation was observed, providing the
deprotected amine as its trifiuoroacetate salt. The triflouroacetate amine salt (90.6 mg, 0.25 mmol) was
taken up in DMF (0.5 mL, 0.5 M) and the resulting solution was cooled to 0 °C. 3-ethynyl benzoic acid
(44 mg, 1.2 equiv.), HATU (113 mg, 1.2 equiv.), and Hunig's base (86 uL, 2 equiv.) were sequentially
added. The reaction was stirred for 2 hours a 0 °C, diluted with Et,0 , and then washed with 1M HC1.
The organic layer was dried over magnesium sulfate, concentrated, and purified by flash chromatography
(gradient from 40 to 70 % ethyl acetate in hexanes) to provide the title compound (87 mg, 92%). H NMR
(400 MHz, Chloroform-./) §7.51 (dd, J = 9.5, 5.4 Hz, 4H), 7.43 (d, J = 1.9 Hz, 1H), 7.39 - 7.25 (m, 2H),
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7.14(d,J = 10.4 Hz, 2H), 4.86 (tt, J = 15.1, 5.3 Hz, 2H), 3.72 (s, 3H), 3.19 (d, J = 14.0Hz, 1H), 3.11 (s,
1H), 2.86 (s, 1H), 1.90 (d,J= 36.6 Hz, 2H), 1.38 (s, 1H), 1.24 (d,J= 19.9 Hz, 1H); HRMS-ESI (m/z)
calculated for c22H22CIN202 [M+H]: 381.1364; found: 381.1363.

Example 2

[0359] Animal Treatment

[0360] Female DBA/1 mice (7-10 week of age) are purchased from The Jackson Laboratory (Bar
Harbor, ME), and are kept for 1week before treatments. The animal facilities are certified by the
Association for Assessment and Accreditation of Laboratory Anima Care. Anillustrative compound
from Fig. 1, compound A, isused for this study. The animals are injected i.p. with about 50 mg/kg of
compound A (dissolved in phosphate-buffered saline) or vehicle four times weekly for 3 weeks. Four
days after the last dose, mice are sacrified, and splenocytes and lymph node cells are isolated for ex vivo
T-cell proliferation assays.

[0361] Lymph Node and Splenic T-cellproliferation Assay

[0362] Splenocytes and lymph node cells obtained from the Animal Treatment study are separately
pooled from three to five mice, and single-cell suspension are prepared. The cells (about 1x106
cells/well) are stimulated with 10 pg/m! of compound A, and then incubated for 4 days in a 96-well plate
in DMEM containing 10% fetal calf serum (FCS). During the last 16 hours, the cells are pulsed with
[¥)thymidine (0.5 pCiAvell), and T-cell proliferation is determined by thymidine uptake. In the lymph
node proliferation assay, serum-free X-VTVO medium is used.

[0363] ElectrophoresisAnalysis

[0364] Splenocytes and lymph node cells obtained from the Animal Treatment study are separately
pooled and centrifuged to collect the respective cell pellet. The cell pellet is subsequently lysed and
resolved on a 10-12% polyacrylamide gel. Protein bands are subsequently visualized by silver staining.

Example 3

[0365] Tumor Cell LinesandMice

[0366] Six to eight-week female C57BL and C3H mice are purchased (Charles River Laboratories,
Wilmington, MA). The animal facilities are certified by the Association for Assessment and
Accreditation of Laboratory Animal Care.

[0367] ID8 isaclone of the MOSEC ovarian carcinoma of C57BL/6 origin. SW1 isaclone derived
from the K1 735 melanoma of C3H origin.

[0368] In vivo Studies
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[03691 In experiments with the ID8 ovarian carcinoma, mice (5 or 10 /group) are transplanted i.p. with
3x108 cells. Either 10 or 15 days later, they are injected i.p. with compound A or vehicle, which is
repeated weekly for atotal of 3times. Mice are monitored daily for tumor growth, including swollen
bellies indicating that they have developed ascites, and for evidence of toxicity. Tumor growth isrecorded
using adigita caliper. The surviva of each mouse is further recorded and overall survival iscalculated as
meanistandard error of mean (M+SEM).

[0370] In experiments with the SW1 melanoma, 5* 10° cells are transplanted s.c. on theright flank,
When the mice have developed tumors of about 4-5 mm in mean diameter, they are randomized into
treatment group and control group; with either compound A or vehicle injected i.p., respectively, a
weekly intervals for atotal of 3 times. Mice are monitored daily for evidence of toxicity. Tumor
diameters are measured twice/week using a digital caliper and tumor surfaces are calculated. Overall

survival is also recorded.

Example 4

[03711 Phase 1Clinical Tria

[0372] Purpose: thisclinical tria isto assessthe safety and tolerability of administration of compound A
in combination with low-dose cytokines (IL-2 and IFN-alpha) in patients with metastatic or refractory
cancer.

[0373] Study Type: Interventional

[0374] Study Design: Allocation: Non-Randomized

[0375] Intervention Model: Single Group Assignment

[0376] Masking: Open Label

[0377] Primary Purpose: Treatment

[0378] Primary Outcome Measures:

[0379] --Safety [ Time Frame: Initial dose of study therapy through 30 days post last dose of study

therapy ]
[0380] -Tolerability [ Time Frame: Initial dose of study therapy through 30 days post last dose of study

therapy ]

[0381] --Anti-tumor Activity [ Time Frame: From initial dose of study therapy to disease progression ]
[0382] Eligibility

[0383] AgesEligible for Study: 18Yearsandolder (Adult, Senior)

[0384] SexesEligible for Study: All

[0385] Accepts Healthy Volunteers:. No
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[0386] Criteria

[0387] Inclusion Criteria:

[0388] «Have a histologically confirmed diagnosis of metastatic or refractory cancer for which there are
no effective standard therapeutic options available;

[0389] *Have signed an Institutional Review Board (IRB) approved informed consent form (ICF) prior to
performing any study evaluation/procedures,

[0390] 'Be > or = 18years of age and women must either be 1) not of childbearing potential or 2) have a
negative serum pregnancy test within 7 days prior to commencing treatment. Patients are considered not
of childbearing potentia if they are surgically sterile (they have undergone a hysterectomy, bilateral tubal
ligation or bilateral oophorectomy) or they are postmenopausal (12 consecutive months of amenorrhea
[lack of menstruation]);

[0391] »(If applicable) Have completed prior cytotoxic chemotherapy, radiotherapy or immunotherapy or
experimental therapy > or = 30 days prior to the study enrollment, and recovered form associated
toxicities;

[0392] 'Have an Eastern Cooperative Oncology Group (ECOG) score of < or = 2, and an anticipated life
expectancy of at least 6 months;

[0393] «Have adequate hematologic function, as defined by an absolute or calculated neutrophil count >
or = 1500/microL, platelet count > or = 100000/microL, lymphocyte count > or = 500/microL, and
hemoglobin level > or = 10 g/dL. Patients may not receive prophylactic transfusion in order to qualify for
trial igibility;

[0394] «Have adequate renal function, as defined by a documented serum creatinine of < or = 2.0mg/dL.
Greater than "1+" proteinuria will require microscope evaluation and the results discussed with the
medical monitor prior to patient enrollment; or if serum creatine is>2.0, patient must have an actual or
calculated 24—hour creatinine clearance of >60mL/min and no obvious evidence of concurrent medullary
cystic disease or obstructive uropathy;

[0395] 'Have adequate hepatic function, as defined by atotal bilirubin level < or = 1.5 x upper limit of
norma (ULN) and akaline phosphatase, aspartate transaminase (AST), and alanine transaminase (ALT)
levels< or = 2.5 x ULN. If akaline phosphatase is outside of these parameters and is due to bone
metastases (as verified by the assessment of isoenzymes), then the patient is eligible.

[0396] Exclusion Criteria:

[0397] »Have ahistory of severe hypersensitivity (grade 3 - 4 alergic reaction) to fluorescein or any
drug, radiologic contrast agent, insect bite, food, cytokines, or any other agent; or have received

fluorescein within 30 days of the study;
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[0398] »Have medical conditions that preclude the use of IL-2 or IFN-alpha. These conditions include
but are not limited to, diabetes mellitus with a history of progression to diabetic ketoacidosis, history of
severe coagulation disorder, psoriasis, sarcoidosis, retinal hemorrhage, symptomatic pulmonary disease,
heart failure (> or = New York Heart Association NYHA class 1), or transplant requiring
immunosuppressive therapy;

[0399] *Be pregnant or breast-feeding;

[0400] »Be currently receiving an experimental drug, or used an experimental device within 30 days of
study entry;

[0401] »Be currently undergoing chemotherapy, anticancer hormonal therapy, and/or therapy with
immunosuppressant agents, '

[0402] «Have any concomitant malignancy with the exception of basal cell or squamous cell carcinoma
of skin;

[0403] »Haveradiographically documented evidence of current brain metastases, a history of stem cell
transplant, immunodeficiency, and/or amedical or psychiatric illness (that in the investigator's opinion,
would prevent adequate compliance with study therapy or evaluation of the endpoints).

Exémpl eb

[0404] Tables 1-5 illustrate exemplary lists of cysteine-containing polypeptides.

[0405J Table lillustrates an exemplary list of liganded cysteines which are identified from isoTOP-
ABPP experiments performed in cell lysates (in vitro). Table 1 further shows the accession number (or
the protein identifier) of the protein, cysteine residue number, and an illustrative peptide fragment
containing the cysteine of interest (denoted by C*). For example, P23396 (row 2, col 1) isthe accession
number (or protein identifier) of RPS3 40S ribosomal protein S3. C97 (row 2, col 1) isthe cysteine
residue number of interest. The peptide fragment: R.GLC*AIAQAESLR.Y (SEQIDNO: 1) isan
illustrative peptide fragment of RPS3 40S ribosomal protein S3 containing the cysteine residue C97 and is

denoted by C*.

Tablel

Identifier Protein Name Dlustrative Cysteine Fragment SE&%ID
P23;,976—C RPS3 40S ribosomal protein 83 R.GLC*AIAQAESLR.Y 1
P682396 56 C TUBAJ4A Tubulin alpha-4A chain K.AYHEQLSVAEITNAC*FEPANQMVK.C ‘ 2
P683%9C| TUBAA Tubulin alphs4A chain K RSIQFVDWC*PTGFK.V 3
Q7IV3S- |  TUBAIA Tubulin alpha-14 chain K RTIQFVDWC*PTGFK.V 4
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Qg’éJ??éG— TUBAZ1A Tubulin alpha-lA chain RAVC*MLSNTTAIAEAWAR.L 5
Q7L1Q6_ | BZWI1 Basc leucine zipper and W2 | KJERFDPTQFQDC*NQGLTETGTDLEAVAK. 5

C35 domain-containing protein F
P04406_C | GAPDH Glyceraldehyde-3-phosphate K IISNASC*TTNCLAPLAK .V 7

152 dehydrogenase
Q99873 _C PRMT 1Protein arginine N-

109 methyltransferase 1 K.VIGIEC*SSISDYAVK.I 8
lef(%s_c PCBP1 Poly(rC)-binding protein 1 RLWPATQC*GSUGK.G 9
Q13526_C PIN1 Peptidyl-prolyl cis-trans

113 isomerase NIMA-interacting 1 K.IKSGEEDFESLASQFSDC* SSAK.A 10
QOY 266 _ NUDC Nuclear migration protein

C188 nudC A RWTQTLSELDLAVPFC*VNFR.L 11
Q9Y696 | CL1C4 Chloride intracellular channel N

c35 protein 4 K.AGSDGESIGNC* PFSQR.L 12
P24752_C ACATI Acetyl-CoA

119 acetyltransferase, mitochondrial RQAVLGAGLPISTRCTTTINK.V 13
P10809_C HSPD1 60 kDa heat shock protein, .

449 mitochondrial R.AAVEEGI VLGGGC*ALLR.C 14
Pesgfg_c TUBA4A Tubulin alpha-4A chain K.YMAC*CLLYR.G 15
POS2L_C | GsTPL Glutathione Sitransferase P K.ASC*LYGQLPK.F 16
Q86SX6_ { GLRXS5 Glutaredoxin-related protein "

C67 5, mitochondrial K.GTPEQPQC* GFSNAWQILR.L 17
Pl 323;9—(3 EEF2 Elongation factor 2 K.STLTDSLVCK.A 18
014933? - XPOI Exportin-1 K.LDINLLDNWNC*LYHGEGAQQR,M 19
Q15365 C A . R

104~ PCBP1 Poly(rC)-binding protein 1 RVMTIPY QPMPASSPV1C* AGGQDR.C 20
Q99832 C . . N

29 ~ CCT7 T-complex protein 1subunit eta | K.EGTDSSQGIPQLVSNISAC*QVIAEAVR.T 21
PBZZG%O—C RPSL] 40S ribosomal protein St 1 K.C*PFTGNVSIR.G 22
P78417 C GSTOI Glutathione S-transferase REC*PFAER.T 23

32 omega- 1
P24752_C ACATI Acetyl-CoA "

196 acetyltransferase, mitochondrial KIHMGSCTAENTAK K 24
P10 ¢ TXN Thioredoxin K.LVWDFSATWC* GPCK .M 25
P50990_C CCT8 T-complex protein 1 subunit K IAVY SC* PEDGMITETK.G 26

244 theta
Pl 326(?67—(: PD1A4 Protein disulfide-isomerase A4 | K.ENFDEWNDADIILVEFYAPWC*GHCK.K 27
P55£,75_C SEC13 Protein SEC13 homolog R.FASGGC* DNLIKX 28
QISS_C | PTGESS Prostaglandin E synthase 3 K.HLNEIDLFHC*IDPNDSK H 29
Pobes© ADK Adenosine kinase R.TGC* TFPEKPDFH 30
P46782_C RPS5 40S ribosomal protein S5 K.AQCPIVERL 31
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66
Qggfé? ¢ CNN2 Calponin-2 K.AGQC*V1GLQMGTNK.C )
P13639_C . "

136 EEF2 Elongation factor 2 RVTDGALWVDCVSGVC*VQTETVLR.Q 33

Q2TAAZ_ IAH1 Isoamyl acetate-hydrolyzing
cI37 esterase 1 homolog RVILITPTPLC*ETAWEEQCI1QGCK.L 34
P30044_C PRDX5 Peroxiredoxin-5, *

204 mitochondrial KALNVEPDGTGLTC*SLAPNIISQL 35
P12268_C | |IMPDH2 Inosine-5-monophosphate "

140 dehydrogenase 2 RHGFC*GIPITDTGR.M 36
Q99714 _C HSD17B10 3-hydroxyacyl-CoA .

214 dehydrogenase type-2 K.VC*NFLASQVPFPSR.L 37
Q92I:LQ5I§4_ NIT2 Omega-amidase N1T2 RVGLGIC*YDMR.F 38
e AKR1B1 Aldose reductase RVC*ALLSCTSHK.D 39
Q6UB35 MTHFD1L Monofunctional Cl-

- tetrahydrofolate synthase, K.IDRYTQQGFGNLPIC +MAK.T 40
C906 . ;
mitochondrial
P07437_C ) . )

239~ TUBB Tubulin beta chain K.LTTPTYGDLNHLVSATMSGVTTC*LR.F 41
Q15084 C e )

55 PDIAG6 Protein disulfide-isomerase A6 R.EVIQSDSLWLVEFY APWC*GHCQR.L 42
P14618_C PKM Pyruvate kinase isozymes "

423 MUM?2 K.C*CSGATJIVLTK.S 43
PGZ%%G—C RPS23 40S ribosomal protein S23 | K.ITAFVPNDGC*LNFIEENDEVLVAGFGR.K 44
Q71U36_ . . MRECISIHVGQAGV QIGNAC*WELY CLEHG

c20 TUBAI A Tubulin alpha- 1A chain |QPDGOMPSDK T 45
095%326 _C PGL S 6-phosphogluconolactonase R.AAC*CLAGAR-A 46
P24752_C ACATI Acetyl-CoA ' .

413 acetyltransferase, mitochondrial K.QGEY GLASIC*NGGGGASAMLIQK.L 47
P62701_C | RPSAX 40S ribosomal protein $4, X K LREC*LPLIIELRN 48

41 isofonn
P62829 C : . *

08~ RPL 23 60S ribosomal protein L23 R.ISLGLPVGAVINC*ADNTGAK.N 49
Q71U36_ . . R.ECISIHVGQAGVQIGNACWELY C*LEHGI

co5 ) TUBAI A Tubulin aphalA chain QPDGOMPSDK. T 50

%
Q9£I|—|6%7_ EROIL ERO-like protein alpha K.HDDSSDNFC EAIégI\((QSPEAEYVDLLLNP 51
d
Q9C(?‘I2-|4Ii7_ EROIL EROl-like protein alpha K.RPLNPLASGQGTSE%NTFYSWL EGLC*VE 52
Q9BRA2_ TXNDCI17 Thioredoxin domain- |CSWC* PDCVQAEPVVR E 53

C43 containing protein 17
P1356§57~C PDIA4 Protein disulfide-isomerase A4 K.DVLIEFYAPWC*GHCK.Q 54
Psoigé_c PDIA3 Protein disulfide-isomerase A3 K.DVLIEFYAPWC*GHCK.N 55
A TUBB Tubulin beta chain K.TAVC*DIPPR.G 56
P83731_C RPL 24 60S ribosomal protein L24 K.C*ESAFLSK.R 57
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36
QoULV4_ COROIC Coronin-IC K.C*DLISLPK.K 58

C420
P4267777—C RPS27 40S ribosomal protein S27 R.LTEGC*SFR.R 59
000299 C | CLIC1 Chloride intracellular channel

24 protein 1 K.IGNC*PFSQR.L 60
P49458 C SRP9 Signal recognition particle 9 K VTDDLVC*LVYK T 61

48 kDa protein
P42765_C ACAA?2 3-ketoacyl-CoA thiolase,

92 itochandrial R.LC*GSGFQSIVNGCQEICVK.E 62
Q15233_C { NONO Non-POU domain-containing "

145 octamer-binding protein RFACTHSASLTVRN 63
P5052770_C DNM2 Dynamin-2 K,LQDAFSSIGQSC* HKL gLPQIAWGGQSAG 64
P25205_C MCM3 DNA replication licensing "

119 factor MCM3 R.TLTSC*FLSCWCVEGIVTK.C 65
QS5TFE4_ NT5DC1 5-micleotidase domain- "

C119 containing protein 1 KHFLSDTGMAC'R S 66
Q9924f59_C CNN2 Calponin-2 K.C*ASQVGMTAPGTR.R 67
Q06323_C | PSMEL Proteasome activator complex K VDVEREDLCTK.T 68

22 subunit 1
P49591_C SARS SerinetRNA ligase, )

438 cytoplasmic R.TIC*AILENYQTEICG 69
QI6RS6_ NUDCD 1NudC domam-containing

C376 protein 1 R.DSAQC*AAIAER.L 70
Q71U36_ . . K.LADQC* TGLQGFLVFHSFGGGTGSGFTSL

C129 TUBA 1A Tubulin apha-lA chain LMERL 71
Q9BXJ9_ | NAA15 N-apha-acetyltransferase 15,

C721 NatA auxiliary subunit RLFNTAVC*ESKX) 2
P33240_C | CSTF2 Cleavage stimulation factor

=0 bunit 2 K.LC*VQNSPQEAR.N 73
Q13155_C AIMP2 Aminoacyl tRNA synthase K.SPWLAGNELTVADVVLWSvXQQIGGC*S 74

291 complex-interacting multif VTVPANVQR.W
07568673 e TIPRL TIP41-like protein K.VAC*AEEWQESR.T 75
P63244_C | GNBZ2L 1 Guanine nucleotide-binding

182 protein subunit beta-2-like 1 KVWNLANCTK.L 76
Q7L2H7_ EIF3M Eukaryotic translation

C134 initiation factor 3 subunit KVAASC*GAIQYIPTELDQVR K v

. K.LT
P4g§25;_c FASN Fatty acid synthase PGC*EAEAETEA {/ CFFVOQFTDMEHNR 28
P42166_C | TMPO Lamina-associated polypeptide | K.VDDEILGFISEATPLGGIQAASTESC*NQQ 79

561 2, isoform alpha LDLALCR.A
P24752_C ACATI Acetyl-CoA N

126 acetyltraasferase, mitochondrial KVC*ASGMK.A 80
PIOST8_C 1 RPL4 60S ribosomal protein L4 R.SGQGAFGNMC*R.G 81
QONXG2 _ THUMPD;L THUM P'domain- R.RC*DAGGPR.Q 82

C31 containing protein 1
P07§9377 -C | P4aHB Protein disulfide-isomerase K.KNVFVEFY APWC*GHCK.Q 83
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P27707 C

9 DCK Deoxycytidine kinase R.SC*PSFSASSEGTR.| 84
000303 C | EIF3F Eukaryotic trandation initiation
256 factor 3 subunit K.TC*FSPNR.V 85
QOUNH7_ . - K.SAADDYNRIGSSLYALGTQDSTDIC *KFF
Co64 SNX6 Sorting nexin-6 LK.V 86
Q15084 C A K.DVffiLTDDSFDKNVLDSEDVWMVEFYAP
190 PDIAG Protein disulfide-isomerase A6 WC*GHCK N 87
043390_C HNRNPR Heterogeneous nuclear K SAFLC*GVMK T 88
99 ribonucleoprotein R
Q96JB2_ COG3 Conserved oligomeric Golgi K. AAAENLPVPAELPIEDLC*SLTSQSLPIELT 89
C65 complex subunit 3 SWPESTEDILLK.G
FM%&?C CRKL Crk-like protein K.RVPC*AYDK.T 90
%2328—(: RPL30 60S ribosomal protein L30 RVC*TLAJDPGDSDHR.S 91
QONUYS_ |  TBCID23 TBCL domain family K.FLENTPSSLNIEDIEDLFSLAQYYC*SK.T 92
C283 member 23
Q09161_C | NCBP1 Nuclear cap-bl nding protein K. SAC*SLESNLEGLAGVLEADIJ NYK.S 93
a4 subunit 1
Qgngg/go_ DCTN4 Dynactin subunit 4 R.LLQPDFQPVC* ASQLYPRH %
015204 ¢ | OCT UDP-N-aceylglucosamine- | o oup 0GGDNAD SSNTALNMPVIPMNTIAE
- peptide N-acetylglucosaminyl 95
758 AV1EMINR.G
transferase
P38646_C HSPA9 Stress-70 protein, K.AKC*EL SSSVQTDINLPYLTMDSSGPK H 96
317 mitochondrial
Q9HAB4 . . N
coa " FN3KRP Ketosamine-3-kinase R.ATGHSGGGC*ISQGR.S 97
Q9Y6G9_ DYNCILI1 Cytoplasmic dynein 1 R.VGSFGSSPPGL SSTY TGGPLGNEIASGNG 98
C51 light intermediate chain 1 GAAAGDDEDGQNLWSC*ILSEVSTR.S
P52597_C HNRNPF Heterogeneous nuclear RDLSYC*LSGMYDHR.Y 99
267 ribonucleoprotein F
Q99497 C . "
106~ PARK?Y Protein DJ-1 K.GLIAAIC*AGPTALLAHEIGFGSK.V 100
P5727§;‘-C GSDMD Gasdermin-D R.C*LHNFL TDGVPAEGAFTEDFQGLR.A 101
AG(’;IE;G— PGP Phosphoglycol ate phosphatase K.NNQESDC*VSK.K 102
Q14566_C MCM6 DNA replication licensing "
201 factor MCM6 R.LVFLAC*CVAPTNPR.F 103
Qoo < CLTC Clathrin heavy chain 1 R.IHEGC* EEPATHNALAK.| 104
Q96T76_ MMS19 MM S19 nuclectide excision R.LMGLLSDPEI_GPAAADGFSLLMSDC*TD 105
C848 repair protein homolog VLTR.A
P612.1§58—C ACTR3 Actin-related protein 3 R.YSYVC*PDLVK.E 106
Fa3sze ¢ CFL1 Cofilin-| K.MLPDKDC*R.Y 107
QINQ88_ | TIGAR Fructose-2,6-bisphosphatase | K.EADQKEQFSQGSPSNC*LETSLAEIFPLGK 108
C161 TIGAR N
QOUKF6_ | CPSF3 Cleavage and polyadenylation | g \jeny HILSPC*DLSNY TDLAMSTVK.Q 109
C498 specificity factor subunit
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QB8TAQ2

SMARCC2 SWI/SNF complex

c145 subunit SMARCC2 R.PNIFLC*PEIEPK.L 110
P68036_C UBEZ2L 3 Ubiquitin-conjugating
386 enzyme E2 L3 K.GQVC*UVISAENWKPATK.T 111
Q9Y3A3 . . .
c134 ~ MOB4 MOB-like protein phocein R.HTLDGAAC*LLNSNK.Y 112
P49588_C AARS Alanine-tRNA ligase,
773 cytoplasmic K.C*LSVMEAK.V 113
Q96U6_C GMPPA Mannose-1 -phosphate
389 guanyltrangferase alpha K.LLPAITILGC*R.V 114
PQ??S’: _C RPL 10 60S ribosomal protein L10 K.MLSC*AGADR.L 115
015145 C ARPC3 Actin-related protein 2/3
162 complex subunit 3 KWWTCTFVK.R 116
P48643_C CCT5 T-complex protein 1 subunit
253 epsilon K.IAILTC*PFEPPKPK.T 117
P11586_C MTHFD1 C-I-tetrahydrofolate R.ASVGAGFLYPLVGTMSTMPGLPTRPC*F 18
918 synthase, cytoplasmic YDIDLDPETEQVNGLF
Q96GX2_ | ATXN7L3B Putative ataxin-7-like "
st orotein 38 R.LPLC*SLPGEPGNGPDQQLQR.S 119
PI 75;27_C TCP1 T-compl ;xp E;Ota n 1 subunit K.VLC*ELADLODK.E 120
QONYL9 . K.VSLDPELEEALTSASDTELC*DLAAILGM
C132 TMOD3 Tropomodulin-3 HNLITNTK E 121
00036233 - DNM1L Dynamin-l-like protein R.IC*YIFHETFGR.T 122
Q13155_C | AIMP2 Ami npacyl tRNA Q/r)thase RVELPTC*MYR.L 123
23 complex-interacting multif
PIORT_C | PDIAS Protein disuifide-isomerase A3 | RISDTGSAGLMLVEFFAPWC* GHCK.R 124
Q9(L:J|IL_14AO_ DNPEP Aspartyl ammopeptidase K.C*PTSGR.L 125
Q9BWD1 ACAT?2 Acetyl-CoA "
co2 acetyltransferase, cytosolic R.QASVGAGIPY SVPAWSCQMIC* GSGLK.A 126
Q8NBS9_ TXNDCS Thioredoxin domain- KIY APWC*GHCK T 197
C350 containing protein 5
POS305_C 1 TUBA4A Tubulin alpha-dA chain K.TIGGGDDSFTTFFC*ETGAGK H 128
PO“%S’?—C TK1 Thymidine kinase, cytosolic R.Y SSSFC*THDR.N 129
Q154%291"C NCAPD2 Condensiln complex subunit K.NAIQLLASFLANNPFSC*K L 130
Q8WUM4 | PDCD6IP Programmed cell death 6- "
250 interacting protein K.HC*IMQANAEYHQSILAK.Q 131
QU6F86_ [ EDC3 Enhancer of mRNA-decapping K.DLPTSPVDLVTNCLDC*PENVFLR.D 132
C413 protein 3
P3572534—C GLRX Glutaredoxin-1 K.VWFIKPTC*PYCR.R 133
QINQ88_ | TIGAR Fructose-2,6-bisphosphatase "
C114 TIGAR R.EEC*PVFTPPGGETLDQVK.M 134
P12268 C| IMPDH2 Inosine-5-monophosphate R.VGMGSGSIC*ITQEVLACGRPQATAVYK.
- 135
331 dehydrogenase 2 \%
P25705 C | ATP5A1 ATP synthase subunit alpha, | K.YTIVVSATASDAAPLQYLAPY SGC*SMGE 136
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294 mitochondrial YFR.D

P15374 C | UCHL3 Ubiquitin carboxyl-terminal
95 hydrolase isozyme L3 K.QTISNAC*GTIGIIHALANNK.D 137

P837g 1.¢ RPL24 60S ribosomal protein L24 K_VELC*SFSGYK.I 138
QONX24_ NHP2 H/ACA ribonucleoprotein

C18 complex subunit 2 K.IKADPDGPEAQAEAC*SGER.T 139
Q13418 C oo L

246~ ILK Integrin-linked protein kinase FSFQCPGR K.FSFQC*PGR.M 140
QlngS_C TCOF1 Treacle protein K.C*FLAQPVTLX,DIYTHWQQTSELGR.K 141
PoA%1_C | cDK2 Cydlin-dependent kinase 2 RAPEILLGC*K.Y 142
P43686 C PSMC4 26S protease regulatory

210 subunit 6B : R.GVLMYGPPGC*GK.T 143
Q9BTA9_ | WAC WW domain-containing adapter

C553 protein with coiled-coil R.STC*SLTPALAAHFSENLIK.H 144

014929 C ( HAT1 Histone acetyltransferase type N

101 B catalytic subunit K.VDENFDC*VEADDVEGK.I 145
075521 _C | ECI2 Enoyl-CoA deltaisomerase 2,

380 mitochondrial R.WLSDEC*TNAWNFLSR.K 146
PI1586_C MTHFD1 C-I-tetrahydrofolate

863 synthase, cytoplasmic K.QGFGNLPIC*MAK.T 147
pP27707 C - .

45~ DCK Deoxycytidine kinase K.QLC*EDWEVVPEPVAR.W 148
AOAVT1 UBAG6 Ubiquitin-like modifier- "

347 activating enzyme 6 R.KPNVGC* QQDSEELLK.L 149
Q96AB3 _ ISOC2 Isochorismatase domain-

C114 containing protein 2, mitochondrial RSVLLCGIEAQAC*LLNTTLDLLDR.G 150
nggg_c DCTN1 Dynactin subunit 1 K.VTFSC*AAGFGQR.H 151
QUBTE3_ |  MCMBP Mini-chromosome R.DASALT,DPMEC*TDTAEEQR.V 152

c287 maintenance complex-binding protein
095373 C - X

757~ IPO7 Importin-7 R.GIDQC*IPLFVEAALER.L 153
P22061 C PCMT1 Protein-L-isoaspartate(D- N

102 aspartate) O-methyltransferase RMVGCHTGK.V 154
PSSSES—C CSE1L Exportin-2 K.KIC*AVGITK.L 155
Q9BXJ9_ | NAA15 N-apha-acetyltransferase 15, " .

C322 NatA auxiliary subunit K.GCPRVENTLR S 156

P62333_C PSMC6 26S protease regulatory N
170 subunit 108 K.GC*LLYGPPGTGK.T 157
Q15398 _C DLGAPS Disks I'argeassou ated R.YRPDMPC*FLLSNONAVK A 158
129 protein 5
Q9%\|/(§35_ C20rf49 Ashwin R.SC*TDSELLLHPELLSQEFLLLTLEQK.N 159
Pszfg—C RPSL 1405 ribosomal protein SI 1 K.NMSVHLSPC*FR.D 160
P42224 C STAT1 Signa transducer and R.QQSACIGGPPNAC*LDQLQNWFTIVAESL 161
255 activator of transcription 1 QQVR.Q
Q96RN5_ | MED15 Mediator of RNA polymerase
C618 I transcription subunit KQQYLC*QPLLD AVLANIR.S 162
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MTHFD1L Monofunctiona Cl-

Q6UB35 R.ASIGAGFIYPLVGTMSTMPGLPTRPC*FY
- tetrahydrofolate synthase, 163
C961 mitochondrial DIDLDTETEQVK.G
P23i’6139—c DTYMK Thymidylate kinase R.C*FHOLMKX> 164
Q92616 _C GCN1L1 Trandationa activator K.GMGESC*FEDLLPWLMETLTYEQSSVDR. 165

1692 GCN1 S
P42166_C | TMPO Lamina-associated polypeptide

U1 2, isoform alpha K.SGIQPLC*PER.S 166
095571 C ETHEL Protein ETHEL,

170~ mitochondrial RTDFQQGCTAK.T 167
014777 _C| NDCB80 Kinetochore protein NDC80

449 homolog K.FNPEAGANC*LVK.Y 168
P36542_C ATP5C1 ATP synthase subunit

103 gamma, mitochondrial RGLC*GATHSSIAK.Q 169
Q9Y3D0_ | FAM96B Mitotic spindle-associated RVQVSDPESTVAVAFTPTIPHC*SMATLIGL 170

C93 MMXD complex subunit M| SIK.V
P54136 C RARS Arginine-tRNA ligase, N

34 cytoplasmic K.NCGC*LGASPNLEQLQEENLK.L 171
096T76 _ | MMS19MMS19 nucleotide excision "
C819 repair protein homolog RYHPLSSCTLTARL 172
Q8TBC4_ [ UBA3 NEDDS-activating enzymeEl | RVILPGMTACIECTLELYPPQVNFPMC*TIA 173
C237 catalytic subunit SMPR.L
Q13573 C | SNW1SNw domain-containing K.IPPC*ISNWK N 174

250 protein 1
P46734 C | MAP2K3 Dud specificity mitogen-

207 activated protein kinase K.MC*DFGISGYLVDSVAK.T 175
ngiz_c HSPA4 Heat shock 70 kDaprotein 4 |  RAGGIETIANEY SDRC* TPACISFGPK N 176
QOUBRZ . N

co2 CTSZ Cathepsin Z R.NQHIPQY CGSC*WAHASTSAMADR.I 177
Q161716§_C UBE2S Ubiquiti néogj ugating enzyme K_.C*LLIHPNPESALMEEAGR.L 178
Q06203_C PPAT *

100 Amidophosphoribosyltransferase K.C"ELENCQPFVVETLHGK.I 179
P51649 C | ALDH5A1 Succinate-semialdehyde "

340 dehydrogenase, mitochondrial RNTGQTCVCSNQFLVQR G 180
P43s32;§ -C | MR PNA mll\s'/lnsfltg h repair protein K.KGVC*DQSFGIHVAELANFPK.H 181
P2777038_C CAD CAD protein K.AQILVLTYPLIGNYV?/I PPDEMDEFGLC*K. 182
Q16822 C PCK2 Phosphoe_nol pyruvate RYVAAAEPSAC*GK T 183

306 carboxykinase
Q01684113_C PFKP 6-phosphofructokinase type C R.NESC*SENYTTDFIYQLY SEEGK.G 184
Q96CM8_ | ACSF2 Acyl-CoA synthetase family *

Cea member 2, mitochondrial RMVSTPIGGLSYVQGC *TK.K 185
Q9BUKG _ . . K.WTAGAIIPFPLAPGQSLPDSLMQFGGAT

C403 MSTOI Protein misato homolog 1 PWTPLSAC*GEPSGTRC _ 186
pP22234 C . . . RLPSGLGC+STVLSPEGSAQFAAQIFGLSNH

374~ PAICS Multifunctional protein ADE2 LVWSK.L 187

lecOBBO- DESI1 Desumoylating isopeptidase 1 | R.GEAYNLFEHNC*NTFSNEVAQFLTGRIC 188
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P62333 C PSMC6 268 protease regulatory

193 subunit 10B R.AVASQLDC*NFLK.V 189
QS8IURO_ | TRAPPCS Trafficking protein particle :

C139 complex subunit 5 K.ENSTLNC*ASFTAGIVEAVLTHSGFPAK.V 190

*,
Q01813 C PFKP 6-phosphofructokinase type C K.YAYLNVVGMVGSIDNDFC*GTDMTIGTD 191

179 SALHR.I
P38606_C ATP6V1A V-type proton ATPase

138 catalytic subunit A K.WDFTPC*K.N 192
P32932 C MRPS6 288 ribosomal protein S6,

105 mitochondrial K.EC*EGIVPVPLAEK.L 193
Qgcl‘;i?f— LANCL2 LanC-like protein 2 R.SVVC*QESDLPDELLYGR.A 194
RS COROIC Coronin-1C K. SIKDTIC*NQDER T 195
P0O9110_C ACAAI 3-ketoacyl-CoA thiolase,

381 peroxisomal K.VNPLGGAVALGHPLGC*TGAR.Q 196
Q9HAVT_ GRPEL1 GrpE protein homolog 1,

C124 mitochondrial K. ATQC*VPKEEIKDDNPHLK.N 197
Q14738 C PPP2RS5D Serine/threonine-protein

17 - phosphatase 2A 56 kDa regulatory K.C*TAKPSSSGK.D 198
subunit delta isoform
Q9757.C| . - , .
90 XN2 Thioredoxin, mitochondrial R.VVNSETPVVVDFHAQWC*GPCK. 1 199
’ *
P51 l58720_C GALK]1 Galactokinase R.AQVCQQAEHSF.E?(NE;PC GIMDQFISLMG 200
Q06330_C | RBPJ Recombining bm'dmg protein RIIQFQATPC*PK.E 201

313 suppressor of hairless
QINVC6_ | MED17 Mediator of RNA polymerase *

C649 I cription subunit K.MELLMSALSPC*LL 202
099581312—C CCT7 T-complex protein 1 subunit eta R.INALTAASEAAC*LIVSVDETIK.N 203
Q9BTE3_ |  MCMBP Mini-chromosome K.LQHINPLLPAC*LNKEESK.T 204

C325 maintenance complex-binding protein
P°421383—C TK1 Thymidine kinase, cytosolic RKLFAPQQILQC*SPAN 205
- WRNIP1 ATPase WRNIP! R.SLLETNEIPSLILWGPPGC*GK.T 206
QOVGLI1_ . R.IPDQLGYLVLSEGAVLASSGDLENDEQA

cs1 C70rf59 UPF0539 protein C70rf59 ASAISELVSTAC*GFR.L 207
Q86W42_ THOC6 THO complex subunit 6 R.LHMTIFSQSVSPC*GK F 208

C35 homolog
01459288°—C XPO1 Exportin-1 K.DLLGLC*EQKR.G 209
P43246_C | MSH2 DNA mismatch repair protein s

843 Msh? K HVIEC*AK.Q 210
Q00839_C HNRNPU Heterogeneous nuclear .

562 ribonucleoprotein U R.APQC*LGK F 211
Q8WWO01 | TSENI1S tRNA—sp_hcmg endonuclease R.GDSEPTPGC*SGLGPGGVR.G 212

Cl13 subunit Senl5
06(1)(25;-2_C DI@PHI Protein dllaphanous homolog RKAGC*AVTSLLASELTK.D 213
QR ” | Asun Protein asunder homolog RISPVDVNSRPSSC*LTNFLLNGR.S 214
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015067_C PFAS
270 Phosphoribosylformylglycinamidine K.FC*DNSSAIQGK.E 215
synthase
P38606_C ATP6V1A V-type proton ATPase :
254 catalytic subunit A R.VLDALFPCVQGGTTAIPGAFGC*GK.T 216
Q8NBS9 _ TXNDCS35 Thioredoxin domain- .

217 containing protein 5 K. FFAPWC*GHCK.A 217
P 352§1_C ADD1 Alpha-adducin R.VSMILQSPAFC*EELESMIQEQFKK.G 218
P42224 C STAT1 Signal transducer and

492 activator of transcription 1 R NLSFFLTPPC*AR.W 219
P46940 C | IQGAPI Ras GTPase-activating-like '

781 ~ protein IQGAP1 K KQIPAITC*IQSQWR.G 220
ogsgig_c ZWINT ZW10 interactor K.DKLLC*SQLQVADFLQNILAQEDTAK.G | 221
Q969Q0_ RPL36AL 60S ribosomal protein -

C88 L36a-like R.C*KHFELGGDK.K 222
Q29RF7_ PDSS5A Sister chromatid cohesion «

C242 protein PDSS homolog A R.TVQTIEAC*IANFFNQVLVLGR.S 223
Q2NL82_ | TSRI1 Pre-rRNA-processing protein

C126 TSR1 homolog R.DTGTVHLNELGNTQNFMLLC*PR.L 224
Q9UKX7_ | NUPS50 Nuclear pore complex protein .

C1s1 Nups0 K.AC*VGNAYHK.Q 225
P18621C | RPL17 60S ribosomal protein L17 RINPYMSSPC*HIEMILTEK E 226
P49189_C ALDHOAL 4-

288~ trimethylaminobutyraldehyde K.GALMANFLTQGQVC*CNGTR.V 227
dehydrogenase
P45985 C | MAP2K4 Dual specificity mitogen- +
246 activated protein kinase K.LC*DFGISGQLVDSIAK.T 228
Q13428 C . K. KGAGNPQASTLALQSNITQC*LLGQPWPL

1298 TCOF1 Treacle protein NEAQVQASVVK.V 229

Q9BRFE_ CPPEDI Calcineurin-like K. AWSTGDC*DNGGDEWEQEIR.L 230
C54 phosphoesterase domain-containin,

O00L0C | AIP AH receptor-interacting protein R HCC*GVAQMR E 231

QOUNIS _ DUSP12 Dual specificity protein R.QAQC*TSYFIEPVQWMESALLGVMDGQL 212

C265 phosphatase 12 LCPK.C
P52657 C GTF2A2 Transcription initiation -

68 factor ITA subunit 2 R FC*DNVWTFVLNDVEFR.E 233
PFAS
015067_C . Y R.GLAPLHWADDDGNPTEQYPLNPNGSPGG
1287 Phosphoribosylformylglycinamidine VAGICSC*DGR.H 234
synthase
P37235_C . - , -
185 HPCALI Hippocalcin-like protein 1 R.LLQC*DPSSASQF 235
P53602 C MVD Diphosphomevalonate R.DGDPLPSSLSC*K.V 236
108 decarboxylase
Q96C19_ | EFHD2 EF-hand domain-containing .

C172 protein D2 K.AAAGELQEDSGLC*VLAR.L 237
RANAES RTN4 Reticulon-4 K.YSNSALGHVNC*TIK.E 238
043175_C PHGDH D-3-phosphoglycerate K.NAGNC*LSPAVIVGLLK.E 239

369 dehydrogenase
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Q99638_C | RAD9A Cdll cycle checkpoint control

114 orotein RAD9A R.LVVQLHC*K.F 240
Q06830_C . .

83 PRDX1 Peroxiredoxin-1 K.LNCQVIGASVDSHFC*HLAWVNTPK.K 241
QUOT6_C 1 SORD Sorbitol dehydrogenase RMHSVGIC*GSDVHYWEYGRI| 242
QINRGO_ CHRAC1 Chromatin accessibility

C55 complex protein 1 K.ATELFVQC*LATYSYR.H 243
P31949 C ! K.KLDTNSDGQLDFSEFLNLIGGLAMAC*H

91 S100A11 Protein S100-A11 DSFLK A 244
Qgc’;‘;‘;‘r’— TUBAS Tubulin alpha-8 chain RAQFVDWC*PTGFK.V 245
QINXV6_ CDKN2AIP CDKN2A-interacting

C516 orotein K.SVYLGTGC*GK.S 246
Q13162_C . L N '

51 PRDX4 Peroxiredoxin-4. R.TREEEC*HFYAGGQVYPGEASR.V 247
Q14997 _C | PSME4 Proteasome activator complex

1840 subunit 4 : K.QQFTDDQLLVLTDLLVSPC*YYA 248
Q15003_C } NGAPH Condensin complex subuni :

218 ondensin complex subunit 2 RTMC*PLLSMKPGEY SYFSPR.T 249
QoLTes_C AMPD2 AMP deaminase 2 R.SLPGPAPC*LK.H 250
0752;3 -C1  IDHI Isocitrate dehydrogenase K.SEGGFIWAC*K N 251
Q29RF7_ PDS5A Sister chromatid cohesion

532 orotein PDS5 homolog A R.ELLDLHKQPTSEANC*SAMFGK.L 252
P11498 C PC Pyruvate carboxylase,

622 mitochondrial FLYECPWR R.FLYEC*PWR.R 253
P49411_C TUFM Elongation factor Tu, KNMITGTAPLDGC*rLWAANDGPMPQTR. 254

147 mitochondrial E
Q9HOC8_ ILKAP Integrin-linked kinase- "

C301 associated serine/threonine RC*GVTSVPDIRR 255
Q02252_C ALDHG6A1 Methyhnal onate- *

317 semialdehyde dehydrogenase RX*MALSTAVLVGEAK K 256
000487 _C PSMD14 26S proteasome non- "

233 ATPase regulatory subunit 14 K.SWMEGLTLQDY SEHC*K.H 257
st‘ﬂ?—c DTYMK Thymidylate kinase K.ENFSLDWC*K.Q 258
075362 _C o .

286~ ZNF217 Zinc finger protein 217 R.C*IPQLDPFTTFQAWQLATK.G 259
P10644 C PRKARI A cAMP-dependent protein

18 kinase type I-alpha regulatory subunit R.EC*ELYVQK.H 260

alpha
PoLoLD ¢ HCFC1 Host cell factor 1 RVAGINAC*GR.G 261
POCBI. FAM203B Protein FAM2038 RHVLALTGC* GPGRA 262
060825 _C PFKFB2 6-phosphofructo-2- "

158 kinase/frictose-2,6-bisphosphatase K.VFFVESVC*DDPDVIAANILEVK.V 263
QISBIS_C | TBCE Tubulin-specific chaperone E RNCAVSC*AGEK.G 264
P30044_C PPVDX5 Peroxiredoxin-5, K.GVLFGVPGAFTPGC*SK.T 265

100 mitochondrial
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Q8N1F7_ | NUP93 Nuclear pore complex protein
Cson Lo K.SSGQSAQLLSHEPGDPPC*LR.R 266
9POIT
Q o < PDPI R.GMLLGVFDGHAGC*ACSQAVSER.L 267
POTISC CTSB Cathepsin B R.GQDHC*GIESEVVAGIPR.T 268
P12814 C — .

p ACTN1 Alpha-actinin-1 RMVSDINNAWGC*LEQVEK.G 269
015294 C OGT UDP-N-acetylglucosamine--

620 peptide N-acetylglucosaminyl K.VMAEANHFIDLSQIPC*NGK.A 270

transferase
Q86WSS5_ | TMPRSS12 Transmembrane protease

4 e R RREGGAHAEDC*GTAPLK.D 271
QONQAWS | ANLN Actin-binding protein anillin K NNAFPC*QVNIK.Q 272
QINY27_ PPP4R2 Serine/threonine-protein .

G5 ohosphatase 4 repulatory K.EVC*PVLDQFLCHVAK.T 273
40763 C STATS3 Signal transducer and R QQIACIGGPPNIC*LDRLENWITSLAESQL | ..

259 activator of transcription 3 QTR.Q
060701 C UGDH UDP-glucose 6- K ASVGFGGSC*FQKDVLNLVYLCEALNLP |

276 dehydrogenase EVAR.Y
Q09666_C | AHNAK Neuroblast differentiation- .

s e socistes orotorn AHMA REVFSSC*SSEVVLSGDDEEYQR.I 276
P49773 C HINT1 Histidine triad nucleotide-

Y binding protein 1 K.C*AADLGLNK.G 277
0L | UBRSES “b‘%“];‘g"m‘em ligsse | p SFYTAIAQAFLSNEKLPNLEC*IQNANK.G | 278
Q9Y3Z3_ SAMHD1 SAM domain and HD K NPIDHVSFYC*K.T 279

C522 domain-containing protein 1
075717_C | WDHDI1 WD repeat and HMG-box .
773 DNA-binding protein 1 KMLALSC*K L 280
QONPF4 OSGEP Probable tRNA
s threonylcarbamoyladenosine R AMAHCGSQEALIVGGVGC*NVR.L 281
biosynthesis protein OSGEP
P16455 C | MGMT Methylated-DNA--protein- .

o e ninine atbylmstoee R.VVC*SSGAVGNYSGGLAVK.E 282
pnC FASN Fatty acid synthase RHAQPTC*PGAQLCTVYYASLNFR.D 283
Qggﬁgg— DCUN1D1 DCNI-like protein 1 R AATQC*EFSK.Q 284

%
P13797 C PLS3 Plastins3 K DELDELKEAFAKVDLNSNGFIC*DYELHE |

33 LFK.E
P37‘}7958—C NUP62 Nuclear pore glycoproteinp62 | K. DIIEHLNTSGAPADTSDPLQQIC*K.I 286
POOE3._C ADA Adenosine deaminase K.FDYYMPAIAGC*R.E 287
075153_C| KIAA0664 Clt}stered mitochondria RJIATPFQVYSWTAPQAEHAMDC*VR.A 288

333 protein homolog
A6gll?7(9JS_ CSorfs1 UPF0600 protein CSorf51 R.C*PIQLNEGVSEQDLDTAK.L 289
QOBWUI ) ) RITSEQALQDPYEQEDPLPTLDVFAGC*QIP

C349 CDK19 Cyclin-dependent kinase 19 YPK.R 290
Q15208_C STK38 Serine/threonine-protein

2 wne/threot K.LSDFGLC*TGLK.X 291
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QOUKV3_ ACINI Apoptotic chromatin

C1223 condensation inducer in the nucleus KAAPC*IYWLPLTDSQIVQK.E 292

P45984 C MAPK9 Mitogen-activated protein

177 Kinase 9 RTAC*TNFMMTPYVVTR.Y 293
Q14204 C DYNC1H1 Cytoplasmic dynein 1

1999 heavy chain 1 K.TSAPITC*ELLNK.Q 294
P29§§;)_C PML Protein PML R.LQDLSSC*ITQGK.D 295
P62333_C PSMC6 26S protease regulatory

228 subunit 108 R.DHQPCIIFMDEIDAIGGR.R 296
P1379% C ;

101 LCP1 Plastin-2 K.EGIC* AIGGTSEQSSVGTQHSY SEEEK.Y 297
QINWV8 BABAMI BRISC and BRCA1-A
C222 complex member 1 R.TELVY SRPPC* QPQFSLTEPMKK.M 298
014879 _C{ IFIT3 Interferon-induced protein with

343 tetratricopeptide K.GLNPLNAY SDLAEFLETEC*Y QTPFNK.E 299
P50749_C RASSF2 Ras association domain- N

251 containing protein 2 RILQGPCTEQISK.V 300
043390 -C 1 TXNL1 Thioredoxin-like protein 1 R.GC*GPCLR| 301
P35658_C NUP2 14 Nuclear pore complex

798 protein Nup214 K.AC*FQVGTSEEMK.M 302
P42 166 C | TMPO Lamina-associated polypeptide

684 2, isoform alpha K.GGTLFGGEVC*K.V 303
Q96FX7_ | TRMT61A tRNA (adenine(58)-N(l))- N

C209 methyltransferase catalytic RFCSFSPCIEQVQRT 304
Q71U36_ . . K.LEFSIYPAPQVSTAVVEPYNSILTTHTTLE

C200 TUBA1A Tubulin alpha- 1A chain HSDC* AFMVDNEAIYDICRR 305
075822 C | FJF3J Eukaryotic trandation initiation N

207 factor 3 subunit K.UITNSLTVLC*SEK.Q 306
Q9UBQ7_ GRHPRGlyoxylate R.QPRPEEAAEFQAEFVSTPELAAQSDFIW 307

C216 reductase/hydroxypyruvate reductase AC*SLTPATEGLCNK.D
Pelbie ¢ CCNH Cydlin-H K.ENRTC*LSQLLDIMK.S 308
PO5091_C | ALDH2 Aldehyde dehydrogenase, K.SPNIIMSDADMDWAVEQAHFALFFNQGQ 309

319 mitochondrial CC*CAGSR.T
QINZL4 o
204 HSPBP1 Hsp70-binding protein 1 R.LLDRDAC*DTVR.V 310
075439 _C | PMPCB Mitochondrial-processing
265 beptidase subunit beta K.FHFGDSLC*THK.G 311
Q16527_C CSRP2 Cysteine gnd glycine-rich R.C*CFLCMVCR.K 312
33 protein 2
Q8TCO7_ TBC1D15 TBC1 domain family "

C197 member 15 R.TLLVNC*QNK.S 313
POTE%0.C CTSB Cathepsin B K.IC*EPGY SPTYK.Q 314
QII-C PLEC Plectin K.GRLC*FEGLR.S 315
Q92:J7P9_ LIN7C Protein lin-7 homol ogC R.VLQSEFC*NAVR.E 316
Q14683 C SMC1A Structural maintenance of R.EALIEIDY GDLC*EDLKDAQAEEEIKQEM 317

987 chromosomes protein 1A NTLQQK.L
P09110 C ACAAI 3-ketoacyl-CoA thiolase, K.ARDC*LLPMGITSENVAER.F 318
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177 peroxisomal
AQUHWG6 | MIFAGD MLFAG domain-containing «

a9 rotein K.VANVrVDHSLQDC*VFSK E 319
QINPHO_ ACP6 Lysophosphatidic acid RMGIDSSDKVDFFILLDNVAAEQAHNLPSC | o

C267 phosphatase type 6 *PMLK R
092878_C — N

200 RAD50 DNA repair protein RADS0 RAD50 K C*SVSSLGFNVH 321
014933 _C UBEZL6 Ubiquitin/i SG15- -

o conjugHiing engyme 2 L6 K.IYHPNVDENGQICLPnSSENWKPC*TKT | 322
F39023_C . . -

253 RPL3 60S ribosomal protein L3 K.VAC*IGAWHPAR.V 323
Qggg's'is— SEPT9 Septin-9 K.WGTIEVENTTHC*EFAYLR.D 324
P42167_C | TMPO Lamina-associated polypeptide "

o P lereimulland K.EMFPYEASTPTGISASC*R.R 325
Ql4376%)—c CASP8 Caspase-8 K.VFFIQAC*QGDNY QK.G 326
Qbbl-C PLEC Plectin K.YLTC*PK.T 327
QoUJY 4 _ GGA2 ADP-ribosylation factor- .

A bireling protan GeA3. RNLLDLLSAQPAPC*PLNYVSQK .S 328

Q 15135265 IRF4 Interferon regulatory factor 4 R.DYVPDQPHPEIPY QC* PMTFGPR.G 329
%

QGCI:_fO%7_ PDEL2 2.5 phosphodesame 2| K-SRPNASGGAAC S(IB_PGPEPAVFCEP\NK. 30

ngfl— RNASEH2C R'borc‘;‘c'ease H2 subunit | HAVPATLHLLPC*EVAVDGPAPVGR.F 331

Q132‘é5—c FLII Protein flightless- 1 homolog RTGLC*YLPEELAALQKX 332

095881 _C TXNDC12_T_h|oredOX|_ n domain- K SWC*GACK A 333

66 containing protein 12
Q9Y296_ | TRAPPCA4 Trafficking protein particle "

C195 complex subunit 4 RCTELFDQNLK.L 334
Q00765_C REEP5 Rec_eptor expression- K NC*MTDLLAK L 335
18 enhancing protein 5
QB6X76._ — K THLC* DVEIPGOGPMCESNSTMPGPSLES
C165 NIT1 Nitrilase homolog 1 PVSTPAGK | 336
P52597_C HNRNP_F Heterogenec_)us nuclear R.GLPEGC*TK E 337

122 ribonucleoprotein F
Q9Ec‘>:|;$7_ EROIL EROl-like protein apha R.CFC*QVSGYLDDCTCDVETIDR.F 338
Q9BUHG _ C9orfl42 Uncharacterized protein "

fph ok R.C*PGESLINPGFK .S 339
013158 C . RRVDDFEAGAAAGAAPGEEDLC*AAFNVI

o FADD Protein FADD CONVEK D 340
Q9UBEO _ SAE1 SUMO-activating enzyme "

i e K.KVVFC*PVK E 341
Q9P2J5_C LARS Leuci netRl\_lA ligase, K NLETFC*EETRR 342

554 cytoplasmic
Qo8- QK Protein quaking K LMSSLPNFC*GIFNHLER.L 343
Q6é<6g';7— DNMBP Dynamin-binding protein R.SLDQTSPC*PLVLVRI 344
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QIY4R8_ TELO2 Telomere length regulation

628 protein TEL2 homolog R.MDILDVLTLAAQELSRPGC*LGR.T 345
Q9I—(|:I37M 1 SPC25 Kinetochore protein Spc25 K.STDTSC*QMAGLR.D 346
P21980_C TGM2 Protein-glutamine gamma:

277 glutamyltransferase 2 K.YGQC*WVFAAVACTVLR.C 347
Qgg 22%1— UNC45A Protein unc-45 homolog A RAIQTVSCLLQGPC*DAGNR.A 348
Q9NRW3 | APOBEC3C Probable DNA dC- dU-

C130 editing enzyme APOBEC-3C RLYYFQYPC*YQEGLR.S 349
P55265_C | ADAR Double-stranded RNA-specific K NEYLC*PV 350

1224 adenosine deaminase
P4837§’§ -C IDH2 Isocitrate dehydrogenase K.SSGGFVWAC*K.N 351
06063%4—C PLINS Perilipin-3 RVASMPLISSTC*DMVSAAYASTK.E 352
Qoo TMOD3 Tropomodulin-3 K.FC*NIMGSSNGVDQEHFSNWK .G 353
Q9HCCO_ MCCC2 Methylcrotonoyl-CoA K.NIAQIAWMGSC*TAGGAYVPAMADENII 354

C216 carboxylase beta chain, mitochondrial VR.K
lefegzl - UPP1 Uridine phosphorylase 1 R.IGTSGGIGLEPGTVVITEQAVDTC*FK.A 355
000244 C ATOX1 Copper transport protein K HEESVDMTC* GGCAEAV SRV 356
12 ATOX1
P11216_C | PYGB Glycogen phosphorylase, brain . RTC*EETEPDK V 357

326 form
P42166 C | TMPO Lamina-associated polypeptide

280 2, isoform alpha RNLFISC*K.S 358
015372 _C EIF3H Eukaryotic translation *

327 initiation factor 3 subunit RMDSmMAGQINTYC QNIK E 359
Q9BRPL_ | PDCD2L Programmed cell death R.LLHVFACAC*PGCSTGGARS 360

C82 protein 2-like
Q15706271_C NCAPD2 Condens:|L n complex subunit K VACC*PLER.C 361
P30042 C |  C2lorf33 ESI protein homolog, K.EFHQAGKPIGLCC*IAPVLAAK.V 362

177 mitochondrial
Q133‘;215-C SNTB2 Beta-2-syntrophin RLVHSGSGC*R.S 363
000;(5)3 € MY O1C Unconventional myosin-Ic R.C*PENAFFLDHVR.T 364
095071 _C UBRS5 E3 ubiquitin-protein ligase *

2067 UBR5 R.C*ATTPMAVHR.V 365
Q02809_C PLOD1 Procoll a_gen-lys ne,2- RVGVDYEGGGC*RE 366

680 oxoglutarate 5-dioxygenase 1
Q96RE7_ NACC1 Nucleus accumbens- "

ca16 associated protein 1 . R.NTLANSC*GTGIR.S 367
QOUPQO_ | LIMCHI LIM and calponin homology |\« A ANSC*TSYSGTTLNLKEFEGLLAQNIRK | 368
C140 domains-containing protein 1
014776 _C TCERGL1 Transcription elongation RYLVLDC*VPEERR 369

1062 regulator 1

Q9H410_ | DSN1 Kinetochore-associated protein "
co87 DSN 1 homolog K.VFDC*MELVMDELQGSVK.Q 370
Q12959 C DLG1 Disks large homolog 1 K.LLAVNNVC*LEEVTHEEAVTALK.N 371
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378
Q86UVS5_ | USP48 Ubiquitin carboxyl-terminal

39 o drolose 48 RIWLEPC*IR.G 372
PSOI“SS:—C SERPINH]1 Serpin H1 K.QHYNC*EHSK.I 373
Q99798 C ACO2 Aconitate hydratase,

i Acontate by R.DLGGIVLANACGPC*IGQWDR.K 374
B~ GMPR2 GMP reductase 2 K.VGIGPGSVC*TTR K 375
QOBTW9 ._. K AGAPDEAVCGENVSQIYC*ALLGCMDDY

C850 TBCD Tubulin-specific chaperone D TTDSR.G 376
Q8NFH5_ NUP35 Nucleopori .

s P35 Nucleoporin NUP53 R.C*ALSSPSLAFTPPIK.T 377
P32322 C PYCRI1 Pyrroline-5-carboxylate

120 reductase 1, mitochondrial R.C*MINTFVVVR.E 378
P50851_C | LRBA Lipopolysaccharide-responsive | RSLVNIPADGVTVDPALLPPAC*LGALGDL 379

1704 and beige-Jike anchor protein SVEQPVQFR.S
QFUBR2- CTSZ Cathepsin Z K.DQECDKFNQCGTC*NEFK.E 380
Q8IWVS_ UBR2 E3 ubiquitin-protein ligase .

1117 s R.GNPLHLC*K.E 381
075369 C . K IEC*SDNGDGTCSVSYLPTKPGEYFVNILE

1087 FLNB Filamin-B EEVHIPGSPFK.A 382
Qgg;‘fl- ATG4B Cysteine protease ATG4B K NFPAIGGTGPTSDTGWGC*MLR.C 383
Q8TD19_ | NEK9 Serine/threonine-protein kinase .

A s RLLTFGC*NK.C 384
QOUMSO _ NFUI1 NFU1 iron-sulfur cluster .

213 scaffold homolog, mitochondrial K.LQGSCTSC*PSSITLK.N 385
094955 C | KDMAB Lysine-specific demethylase RTEPYCAICTLFYPYC*QALQTEK.E 186
Q15149 C ) K VLSSSGSEAAVPSVC*FLVPPPNQEAQEA

bop PLEC Plectin oL 387
P14735.C ) ) REMDSCPVVGEFPC*QNDINLSQAPALPQP

974 IDE Insulin-degrading enzyme EVIQNMTEFKR.G 388

QSNVGE_ | TBCID13 TBCI domain family .

gy D der K.SLDDSQC*GITYK.M 389
QBoT2C DPP9 Dipeptidy! peptidase 9 R.C*PESGEHYEVTLLHFLQEYL 390
094992 C ) R AFPQLGGRPGPEGEGSLESQPPPLQTQAC

o4 _ HEXIMI Protein HEXIMI PSSR 391
Q86YH6 _ PDSS2 Decaprenyl-diphosphate .

o ot sabant 2 R.C*LLSDELSNIAMQVR X 392
P19447_C ERCC3 TFIIH basal transcription R.SGVIVLPC*GAGK.S 393

342 factor complex helicase
QOY3D2_ | MSRB2 Methionine.R-sulfoxide | K.YC*SGTGWPSFSEAHGTSGSDESHTGILR. | 0.

C105 reductase B2, mitochondrial R

Q9P253 _ VPS18 Vacuolar protein sorting- .

pos sociated prolein 15 homolog R.SAVLQPGC*PSVGIPHSGYVNAQLEK.E | 395
075150_C | RNFA40 E3 ubiquitin-protein ligase .

o e R.EIQPC*LAESR.A 396

*,
P0418 91 :_c TYMS Thymidylats syathase R.DLPLMALPPCHAgg SQFYVVNSELSCQLY o7

¢
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Qooi%g?_c CDKS5 Cyclin-dependent kinase 5 R.C*Y SAEWTLWYRPPDVLFGAK.L 398
QI6N67 _ DOCK7 Dedicator of cytokinesis "

C2125 protein 7 K. AVLPVTC*HR.D 399
095340 _C PAPSS2 Bifunctional 3- N

350 phosphoadenosine 5-phosphosulfate RVWGTTC"TK.H 400
Q96F86_ | EDC3 Enhancer of mRNA-decapping "

C499 protein 3 R.IYLCDIGIPQQVFQEVGINYHSPFGC*K.F 401
QB6QNYO_ | BLOC1s3Biogenesis of lysosome-

C168 related organelles complex RGDLC*ALAERL 402
Q7(32138%4— NUP54 Nucleoporin p54 K.AVGY SC*MPSNKDEDGLWLVFNK.K 403
QOUPTY _ USP22 Ubiquitin carboxyl-terminal

c171 hydrolase 22 RKITSNC*TIGLR.G 404
P45954_C | ACADSB Short/branched chain K.VGSFC*L SEAGAGSDSFALK. T 405

175 specific acyl-CoA dehydrogenase
Qg&gg_ EKZF3 Zinc finger protein Aiolos R.SYELLKPPPIC*PR.D 406
QINR50_ [ EIF2B3 Trandation initiation factor "

co81 elF-2B subunit gamma K.EANTLNLAPYD AC*WNACR. G 407
Q9HB90_ RRAGC Ras-related GTP-binding *

C377 orotein C R.SC*GHQTSASSLK.A 408
QSE%B'S— FNBPLL Form'r;'iﬁ'end' hg protein 1- RFTSC*VAFFNILNELNDYAGQR.E 409
PO??E?—C CTSD Cathepsin D K.LLDIAC*WIHHK.Y 410
Q72627 _ HUWEL E3 ubiquitin-protein ligase "

C3372 HUWEL K.AC* SPCSSQSSSSGICTDFWDLLVK.L 411
000267 _C SUPT5H Transcription elongation "

626 factor SPT5 R.SFAFLHC*K.K 412
095347 C SMC2 Structural maintenance of "

1174 chromosomes protein 2 RFTQC"QNGK.| 413
Q92616_C GCNI1L1 Trandlational activator R.VLQEALC*VISGVPGLK.G 14

648 GCN1
PBS037_C 1 Foxk1 i R.SMV SPVPSPTGTISVPNSC*PASPR.G 415

050~ Forkhead box protein K| . .

P17gig_c CAPN2 Calpain-2 catalytic subunit K MPC*QLHQVrVARF 416
P50851_C | LRBA Llpqpolysacchariderequnsive K C*SGIGDNPGSETAAPR. A 217

2675 and beige-like anchor protein
014733 _C | MAP2K7 Dud specificity mitogen- | p v AEENDLENLGEMGSGTC* GQVWK.M 418

131 activated protein kinase
AGNED2 _ RCCD1 RCC1 domain-containing R.GEPLWAQNWPEAEGEDDPAGEAQAGR 419

C139 protein 1 LPLLPC*AR.A
Q14980 _C | NUMAI Nuclear mitotic apparatus R.QFC*STQAALQAMER.E 420

961 protein 1
QONYL2 _ MLTK Mitogen-activated protein %

Co2 Kinase kinase kinase MLT K.FDDLQFFENC*GGGSFGSVYR.A 421
Q13§27—C BLMH Bleomycin hydrolase R.C*WIFSCLNVMR.L 422
Qggge;? ~ | NUDT16LI Protein syndesmos RVLGLGLGC*LRL 423
Q96P48_ ARAPI Arf-GAP with Rho-GAP R.AVFPEGPC*EEPLQLR.K 424
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C900

domain, ANK repeat and PH domain
1

Q5MNZ6 WDR45L WD repeat domain "

C63 phosphoinositide-interacting protein 3 RC*NYLALVGGGK K 425
Q1385 C | GRAP GRB2 related adepter protein | K.SPGAC*FAQAQFDFSAQDPSQLSFR.R 426
Hogglso - Uncharacterized protein R.YTQQGFGNLPIC*MAK.T 427
Qggé:;/g 0 TPX2 Targeting protein for Xklp2 R.TVEIC*PFSFDSR.D 428
Q9(I—:|éA4\é4_ XP0O5 Exportin-5 K.C+ALMEALVLISNQFK.N 429
Q5T1V6_ DDX59 Probable ATP-dependent .

ca14 RNA helicase DDX59 DDX59 K.NLPC*ANVR.Q 430
Q14181 C | POLAZDNA polymerase alpha K.VLGC*PEALTGSYK.S 431

198 subunit B
Q81Z73_C |  RPUSD2 RNA pseudouridylate R.LLAENEDVVWDKPSSIPVHPC*GR.F 432

246 synthase domain-containing protein 2
QE?;)FS’Z_ KTNI Kinectin K.TMMFSEDEALC*VVDLLK.E 433
QOUGP4_ LIMD1 LIM domain-containing .

C305 protein 1 R.TPSVSAPLALSCPR.Q 434
PSZSZ?S-C CTH Cystathionine gammarlyase K.YMNGHSDVVMGLVSVNC*ESLHNR.L 435
Q72677 _ HUWE1 E3 ubiquitin-protein ligase " )

C4367 HUWEL RHMLLLA1QEC* SEGFGLA. 436
P3I153_C | MAT2A S-adenosyimethionine R.VHTrVISVQHDEEVC*LDEMRD 437

214 synthase isofonn type-2
Q96NY7_ | CLIC6 Chloride intracellular channel "

cas7 protein 6 R.AGY DGESIGNC* PFSQR.L 438
P14535C | conBl Garmitotic-specificeydin-BI RFMQNNC*VPK K 439
Q13303 _C KCNAB?2 Voltage-gated potassium R.EKVEVQLPELFHKIGVGAMTWSPLAC *Gl 440

248 channel subunit beta-2 VSGKYDSGIPPYSR .A
Q9I—(|:,3Z\l/4_ XP0O5 Exportin-5 K.C*PICVPCGLR.L 441
Oaat— | RNF214 RING finger protein 214 R.SSHAPATC*K.L 442
Q9HB90__ RRAGC Ras-rela'ged GTP-binding RKGLIDYNFHC*ERK 443

C358 protein C
Qgi%g_c RADS50 DNA repair protein RAD50 K.NIDQC*SEIVK.C 444
Q14149_C | MORC3 MORC fami Iy CW-type zinc RLSALC*PK F a5

15 finger protein 3
P13798_C APEH Acylamino-acid-releasing R.NPVINIASMLGSTDIPDWCWEAGFPFS S 446

641 enzyme DC*LPDLSVWAEMLDK.S -

Q01813_C . K.HEEFCVPMVMVPATVSNNVPGSDFSIGA

563 PFKP 6-phosphofructokinase type C DTALNTITDTC*DRIK.Q 447
Q96T76_ | MMSI9 MMSI19 rjucl eotide excision RVGESNLTNGDEPTQC* SR.H 448

C549 repair protein homolog
Q9BTE6_ AARSD1 Alanyl-tRNA editing .

C209 orotein Aarsdl RVVNIEGVDSNMC*CGTHV SNI.SDLQVIK.I 449
Qoco11 C MTMR12 Myotubularin-related R.HHSQQAPQAEAPC*LLR.N 450
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694 protein 12
P323§0—C CDA Cytidine deaminase K.RPACTLKPEC*VQQLLVCSQEAK .K 451
Qg'ig;?— RRBP1 Ribosome-binding protein 1 K.LTAEFEEAQTSAC*R.L 452
P30876_C POLR2B DNA-directed RNA .

1093 polymerase I subunit RPB2 RDC*QIAHGAAQFLR.E 453
P0O7237_C A, .

53 P4HB Protein disulfide-isomerase K.YLLVEFYAPWC*GHCK.A 454
Q8I1z73_C RPUSD2 RNA pseudouridylate K.QSLDVLDLC*EGDL SPGLTDSTAPSSEL G 455

431 synthase domain-containing protein 2 KDDLEELAAAAQK.M
Q6NZY4_ | ZCCHCS8 Zinc finger CCHC domain- "

C393 containing protein 8 RIFGSIPMQAC*QQK.D 456
Q96EB1 ' .

coi8 EL P4 Elongator complex protein 4 K.VEPC*SLTPGYTK.L 457
060568 _C PLOD3 Procollagen-lys ne,2- K GLDYEGGGC*R F 458

691 oxoglutar ate 5-dioxygenase 3

Q8WV74 NUDT8 Nucleoside diphosphate- ’
co07 linked moiety X motif 8, R.LAGLTC*SGAEGLARPK.Q 459
mitochondrial
Q72627 _ HUWEL E3 ubiquitin-protein ligase .
Ca3a HUWE1 R.STDRLPSAHTC*FNQLDLPAYESFEK.L 460
P16455 C MGMT Methylated-DNA-protein- .

145 cysteine methyltransferase R.GNPVPILIPC*HR.V 461
QEéG;(OZG_ NIT1 Nitrilase homolog 1 K.IGLAVC*YDMR.F 462
Q9BR61_ | ACBD6 Acyl-_C_oA-bindi_ng domain- RIDQDGCL PEEVTGC*K.T 463

C267 containing protein 6
Q8lUBL_ | IRF2BP1 Interferonregulatory factor | R.EPAPAEALPQQYPEPAPAAL C*GPPPRAP 464
C363 2-binding protein 1 SR.N
Q9Y5T5_ USP16 Ubiquitin carboxyl-terminal .
C205 hydrolase 16 K.GLSNLGNTC*FFNAVMQNLSQTPVLR.E 465
Q8IWZ3_ ANKHD 1 Ankyrinrepeat and KH .
C615 domain-containing protein 1 RAGHLC*TVQFLISK.G 466
Q13158_C . R.RVDDFEAGAAAGAAPGEEDL CAAFNVIC

105 FADD Protein FADD *DNVGKDWRR.L 467
Pzggfg - PML Protein PML R.GCSKPLCC*SCALLDSSHSELK.C 468
Q00653_C { NFKB2 Nuclear factor .NF-kappa-B R YGC*EGPSHGGL PGASSEK G 469

57 p100 subunit

*
Q9BVAL _ TUBB2B Tubulin beta-28 chain K.ESESCDC*LQGFQLTHSLGGGTGSGMGT 470
C129 LLISK.I
Q9NZA1_ | CLICS Chlor|de|nt_racellular channel K.AGIDGESI GNC*PFSOR.L a7
C191 protein 5
060551 _C NMT2 Glycylpcptide N- RAMELLSAC*QGPARN 472

104 tetradecanoyltransfer ase 2
Q16667 _C |  CDKNS3 Cyclin-dependent kinase R.VNC* SQFL GLCAL PGCK F 473

39 inhibitor 3
A3KNS83 _ SBNOI Protein strawberry notch K NLC*PVGSSKPTK T 474

C445 homolog 1
Q8N999 _ C120rf29 Uncharacterized protein *

C302 C120rf29 K.C*LFNHFLK.I 475
Q6YN16_ HSDL 2 Hydroxysteroid K.QHC*AYTIAK.Y 476
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C166 dehydrogenase-like protein 2
QOHB 19 PLEKHAZ2 Pleckstrin homology
330 domain-containing family A member R.SISLTRPGSSSL SSGPNSILC*R.G 477
-2
Q8WW9 HNRPLL Heterogeneous nuclear
Ca64 ribonucleoprotein L -like K.NNQPPSCVLHYYNVPLC*VTEETFTK.L 478
075175_C CNOT3 CCR4-NOT transcription R.DIILSSTSAPPASAQPPLQLSEVNIPLSLGV 479
600 complex subunit 3 C*PLGPVPLTK.E
Q7L2X0_C MEPCE 7SK snRNA "
419 methylphosphate capping enzyme KFQYGNYC*K.Y 480
P36405_C | ARL3 ADP-ribosylation factor-like
174 protein 3 RVWQIQSCSALTGEGVQDGMNWVC*K.N 481
Q9Y4X0_ AMMECR1 AMME syndrome "
C175 " candidate gene 1 protein R.GC*IGTFSAMNLHSGLR.E 482
Q9NZB2_ | FAM120A Contitutive coactivator of
C531 PPAR-gamma-like protein K.GSQMGTVQPIPC*LLSMFrR.N 483
P26358_C DNMT 1DNA (cytosine-5)- .
1478 methyltransferase 1 RGVCSCTVEAGK.A 484
Q8TBO03_ CXorf38 Uncharacterized protein "
c12 CXorf38 R.LNC*AEYK.N 485
QIY676_ MRPS18B 28S ribosomal protein "
c128 Sl 8b, mitochondrial K.LLEQFVC*AHTGIIFYAPYTGVCVK.Q 486
Q9Y613 | FHOD1 FH1/FH2 domain-containing "
C502 protein 1 R.TPQSPAPC*VLLR.A 487
Q99986_C | VRK1 Serinefthreonine-protein kinase | K.VGLPIGQGGFGC*1YLADMNSSESVGSDA 488
50 VRK1 PCVVK.V
P53992_C SEC24C Protein transport protein R.APPSSGAPPASTAQAPC* GQAAY GQFGQ 489
78 Sec24C GDVQNGPSSTVQMQR.L
QUERNS_ | MED 15 Mediator of RNA polymerase R TFVPAMTAIHGPPITAPWC*TRK 490
C660 Il transcription subunit
Q27381_C . )
332~ INF2 Inverted formin-2 R.AVLLASDAQEC*TLEEVVER.L 491
Q279J7811_C INF2 Inverted formin-2 K.QEEVC*VIDALLADIR.K 492
Q983%24— ATXNI10 Ataxin-10 K.ETTNIFSNCGC*VR.A 493
Q08378_C GOLGA3 Golgin subfamily A K.GEASSSNPATPIKIPDC*PVPASLLEELLRP 494
1403 member 3 PPAV SKEPLK.N
Q8WWI1 . : N
C208 LMO7 LIM domain only protein 7 R.DSGY GDIWC*PER.G 495
P10398_C | ARAF Serine/threonine-protein kinase RTQADELPAC*LLSAARL 496
597 A-Raf
OWe52- | ACTRIOActin-related protein 10 R-PDWC* SLNNPPLEMMFDVGK.T 497
Rl NOP58 Nucleolar protein 58 K LNLSC*IHSPWNELMR.G 498
P53396 C . R.LTKPIVCWCIGTCATMFSSEVQFGHAGAC
764~ ACLY ATP-citrate synthase *ANQASETAVAK N 499
P1811§g1 C RPL7 60S ribosomal protein L7 K.YGnC*MEDLIHRIYTVGK.R 500
Qgg:g;e_ MSTOI Protein misato homolog 1 R.\VAPPY PHLFSSC* SPPGMVLDGSPK.G 501
000541_C PES1 Pescadillo homolog K.AGEGTYALDSESC*MEK.L 502
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272
Q9Y277_ VDACS3 Voltage-dependent anion-

C65 selective channel protein K.VC*NYGLTFTQK.W 503
Q°2350566—C IRF8 Interferon regulatory factor 8 R VFCSGNAVVC*K.G 504
Q01082_C SPTBNI1 Spectrin beta chain, non- .

112 throcytic 1 RIHC*LENVDK A 505
A2A288 ZC3H12D Probable ribonuclease

C367 - ZC3H12D R.LAFSDDLGPLGPPLPVPAC*SLTPR.L 506
014936 C | CASK Peripheral plasma membrane : «

914 protein CASK R.HLEEAVELVC*TAPQWVPVSWVY 507
043290 C SARTI1 U4/U6.US tri-snRNP- .

645 associated protein 1 R.GLAAALLLC*QNK.G 508
QoLBYS- PEF1 Peflin K.QALVNC*NWSSFNDETCLMMINMEDK.T | 509
Q6PCBS_ RSBNIL Round spermatid basic

C280 protein 1-like protein K.SIQTIC*SGLLTDVEDQAAK.G 510
Q08380_C LGALS3BP Gales:tm-3—b1ndmg K.STSSFPC*PAGHFNGFR.T 511

561 protein
A CORO7 Coronin-7 R.AGTAPSC*RN 512
Q92616 _C GCNIL1 Traaslational activator

1235 GCN1 R.C*GLALALNK.L 513
PZ“;‘ZG:—C NR2F2 COUP transcription factor2 | K.AIVLFTSDAC*GLSDVAHVESLQEK.S 514
QI96RPI_ GFM1 Elongation factor G, *

C153 mitochondrial R.VLDGAVLVLCAVGGVQC*QTMTVNR.Q 515
QNRFS_ | POLE3 DNA polymerase epsilon RAASVFVLYATSC*ANNFAMK.G 516

C51 subunit 3
P30837_C | ALDHIBI1 Aldehyde dehydrogenase . '

179 X, mitochondrial R.HEPVGVC*GQIIPWNFPLVMQGWK.L 517
Q8WUM4 PDCD6II? Progn.immed cgll death 6- K.FPFSENQIC*LTFTWK.D 518

C90 ) interacting protein
QI9NP73_ ALG13 UDP-N-acetylglucosamine .

Cs6 ferase subunit ALG13 K.ADLVISHAGAGSC*LETLEK.G 519

P13667_C . g . K.EENGVLVLNDANFDNFVADKDTVLLEFY
91 PDIA4 Protein disulfide-isomerase A4 APWC*GHCK.Q 520
P09884_C POLA] DNA polymerase alpha .

1403 catalytic subunit R.YIFDAEC*ALEK.L 521

095833_C | CLIC3 Chloride m{raccllular channel K.ASEDGESVGHC*PSCOR.L 592
22 _protein 3
QINTXS_ ECHDC]1 Ethylmalony!-CoA .

C133 decarboxylase K.SLGTPEDGMAVC*MFMQNTLTR.F 523
Q“’ézgf’—c PTK2B Protein-tyrosine kinase 2-beta K.NELC*QLPPEGYVVVVK.N 524
P49792 C RANBP2 E3 SUMO-protein ligase *

015 RenBPY K MIC*QQVEAIKK_E 525
Q14137_C | BOPI1 Ribosome biogenesis protein .

404 BOP1 R.DLQPFPTC*QALVYR.G 526
Q15345_C LRRC41 -Le:ucme-nc_h repeat- R.C*AAALMASR.R 527

297 containing protein 41
Q99538 C . R

219 LGMN Legumain R.ESSYAC*YYDEK.R 528
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Q96EK4_ | THAP11 THAP domain-containing

c48 protein 11 R.AGVSGC*FSTFQPTTGHR.L 529
060488 _C | ACSL4 Long-chain-fatty-acidc—CoA

420 ligase 4 K.GYDAPLC*NLLLFK.K 530
Q96EY5_ FAMI125A Multivesicular body

c231 subunit 12A ‘ K.SC*SPLAFSAFGDLTIK.S 531
P22307_C SCP2 Non-specific lipid-transfer K.SGLTPNDEDVIELHDC*FSTNELLTYEALG 532

307 protein LX-TEGQGATLVDR.G
Q?;éo_ TBRG4 Protein TBRG4 R.LATDLLSLMPSLTSGEVAHC *AK.S 533
P46734 _C | MAP2K3 Dual specificity mitogen-

29 activated protein kinase R.ISC*MSKPPAPNPTPPR.N 534
Q5JPI3_C C3orf38 Uncharacterized protein

308 C30rf38 K.FEQSDLEAFYNVITVC*GTNEVR.H 535
QINRAS_ EIFAENIF1 Eukaryotic trandation R.DAVLPEQSPGDFDFNEFFNLDKVPC*LAS 536

C318 initiation factor 4E transporter MIEDVLGEGSV SASR.F
Q15648 C| MEDI Mediator of RNA polymerase

135 Il transcription subunit K.VAHHGENPVSC*PELVQQLR.E 537
Q81Z69_C TRMT2A tRNA (uracil-5-)-

463 methyltransferase homolog A R.VIGVELC*PEAVEDAR.V 538
ngge_c . RELA Transcription factor p65 RYKC*EGR.S 539
015?11’? € TAPBP Tapasin K.WASGLTPAQNC+PR.A 540
Q9UNI6_ DUSP12 Dual specificity protein R.VSC*AGQMLEVQPGLYFGGAAAVAEPD 541

C23 phosphatase 12 HLR.E
Q% UPS- | HTATIP2 OxidoreductaseHTATIP2 R.Y SWRPGVLLC*DR.Q 542
P53384_C NUBP1 Cytosolic Fe-S cluster .

235 assembly factor NUBP1 K.LPnGVVENMSGFIC*PK.C 543
Q7Z5K2_ | WAPAL Wings apart-like protein R LENLNEAIEEDIVQSVLRPTNC*R.T 544

C293 homolog
Q9Y5S2_ | CDC42BPB Serinelthreonine-protein " :

C1517 kinase MRCK beta R.IRPLNSEGTLNLLNC*EPPR-L 545
Q15024 _C EXOSC7 Exosome complex

238 component RRP42 KGWTC*MRK 546
P40;32585_C PEX19 Peroxw;omlasll9 biogenesis factor R.\VGSDMTSQQEFTSC* LK .E 547
Q15910_C EZH2 Histone-lysine N-

503 methyltransferase EZH2 RLWAAHCTRK 548
QILSC PLEC Plectin K.FLEGTSC*IAGVFVDATK.E 549
P22307_C SCP2 Non-specific lipid-transfer R.AIYHSLGMTGIPNNVI \"INNC*ATGSTALFM 550

94 protein AR.O
Q12789_C | GTF3C1 General transcription factor R.VPPFPLPLEPC* TQEFL WR-A 551

42 3C polypeptide 1

Q15796 _C SMAD2 Mothers against K.CVTIPSTC*SEIWGLSTPNTIDQWDTTGLY 552
81 decapentaplegic homolog 2 SFSEQTR.S
Q9UL15_ BAG5BAG family molecular "

Ca27 chaperone regulator 5 K.TELQGLIGQLDEVSLEKNPC*IR.E 553
inl:\ggs_ KRI1Protein KRI1 homolog R.LLGPTVMLGGC*EFSR.Q 554
Q9Y679 AUPL Ancient ubiquitous protein 1 K.TGC*VDLTITNLLEGAVAFMPEDITK.G 555
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C391
014733 C | MAP2K?7 Dual specificity mitogen-

260 activated protein kinase K.LC*DFGISGR.L 556
075179_C | ANKRD17 Ankyrin repeat domain-
o containing protein 17 R.AGHVC*TVQFLISK.G 557
P31323 C | PRKAR2B cAMP-dependent protein
388 kinase type II-beta regulatory subunit R LLGPC*MEIMK.R 558
SHBLE_ | NMRALI NmrA-like family domain-
Ras Sontaiaing orotetn | R.LPC*YFENLLSHFLPQK.A 559
BRI | Uses Ub‘g‘y"drugl‘;:;bz";‘y“""mm K.NVGNTC*WFSAVIQSLFQLPEFR.R 560
- MMSlfeﬁr‘ls) i::;";i‘:;’(‘:;;’“‘smn R ELLELSCCHSC*PFSSTAAAK.C 561
P172;; 8 C| PFKL 6-phosphépfr:ctolqnase, liver R.C*KAFTTRE 562
QI6F07_ CYFIP2 Cytoplasmic FMR1- .
Cl1112 interacting protein 2 R.LCC*GLSMFEVILTR.I 563
P42695_C NCAPD3 Condensin-2 complex
s Sondensin R.C*VMAMLR R 564
Q9Y287_ POLDIP2 Polymerase delta- .

C143 interacting protein 2 R DC*PHISQR S 565
Psign}g_c NUP98 N“‘if:; 5?’;::;"1“ protein R.WLSC*TATPQIEEEVSLTQK.N 566
09&1561:7— DAXX De"‘;‘;:;i";n'”s°°‘“‘°d K.ICSTLPSPPSPLASLAPVADSSTR.V 567
QOHAL7 |  SMARCADI] SWUSNF-related R

C772 matrix-associated actin-dependent K.NTEMC QLRK 568
- PPMﬂePt;‘)’,;‘:‘s’:eg:;’gh‘“m RFAEPIGGFQC*VFPGC 569
F52701 C | MSHeDNA mi;’;;;‘gh repair protein | ¥ TEFGDDFIPNDILIGC*EEEEQENGK.A 570
Faw92C| MemsDEA Jeplioation licensing R.C*SVLAAANSVEGR.W 571
E28;{£5_ Ci 50rf38-AP3i§;’§gtem Cl150rf38- K.C*NFTGDGK.T 572
Q16877 C PFKFB4 6-phosphofrucio-2- - AT

159 kinase/fructose-2,6-bisphosphatase 4 K.TFFVESIC*VDPEVI VQVK.L 573
Q9BSQ5_ : K VAAEELCC*LLGQVFQVVYTESTIDFLDR

can CCM2 Malcavernin A 574
Q0019715’3_C MPP1 55 kDa ;:)Lr):)ttheri?lcyte membrane K.KDNLIPC*K.E 575
Q6UWP2 DHRS11 Dehydrogenase/reductase | K.C*LKPEDVAEAVIYVLSTPAHIQIGDIQMR 576

€226 SDR family member 11 PTEQVT
Q8C]\’T751536_ AFAP1 Acu:ri:::;:int-assocmted K.SQAAPGSSPC*R.G 577
QINXJ5_ | pGPEP1 Pyroglutamyl-peptidase 1 R.YLC*DFTYYTSLYQSHGR.S 578

C149 yroglutamyl-peptidase . Q .

QBIVSL PWO%:&‘;?; V29 Comain- MRPGGERPVEGGAC*NGR.S 579
Q92§;8_C RADS0 DNA repair protein RAD50 K. TTIEC*LK.Y 580
Q%‘SCS?— TNS3 Tensin-3 R.SC*PETLTHAVGMSESPIGPK.S 581
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075592 C MY CBP2 Probable E3 ubiquitin- "

1131 protein ligase MY CBP2 R.C*S1LSPELALPTGSR.A 582
QSC\;/lLéQ;— ZNF318 Zinc finger protein 318 K.LSPQAC*SFTK.A 583
QO9H3M7 _ TXNIP Thioredoxin-interacting

C170 protein K.VSC*MFIPDGR.V 584
Q92619 C HMHA1 Minor histocompatibility

278 protein HA-1 R.C*EGGVDAALLYAK.N 585
P468(J).§_C MKI167 Antigen KI-67 K.SEETNTEIVEC*ILK.R 586
Q9UDO0 _ TRMT1 12 tRNA methyltransferase K.GPVEGYEENEEFLRTMHHLLUEVEVIEGT 587

CIOO 112 homolog LQC*PESGR.M
Q92797 C .

818~ SYMPK Symplekin R.GMGMNSPELLLLVENC*PK.G 588
P50990_C CCT8 T-complex protein 1 submit "

36 theta R.NIQAC*K.E 589
076075 _C DFFB DNA fragmentation factor "

194 subunit beta R.VLGSMC QR.L 590
P04150 C o N

202~ NR3C1 Glucocorticoid receptor K.LGTVY C*QASFPGANIIGNK.M 591
Q96JH7 _ VCPIP1 Deubiquitinating protein

c219 VCIP135 K.SQECLIPVHVDGDGHC+LVHAVSR.A 592
Q8NEC7_ | GSTCD Glutathione S-transferase C- "

C140 terminal domain-containing KACTABVSQWTRL 593
P48200_C EREB2 Iron-responsive element-

137 binding protein 2 K.C*AIQNAPNPGGGDLQK.A 594
Q8WTW3 COGL1 Conserved oligomeric Golgi

C513 complex subunit 1 K.AQAISPC*VOQNFCSALDSK.L 595
Q9BY X2 _ TBC1D2 TBC1 domain family "

C469 member 2A R.TONC*FLNSEffIQVTK.I 596
P51991_C | HNRNPAS Heterogeneous nuclear R.GFGFVTY SC*VEEVDAAMCAR P 597

85 ribomicleoprotein A3
Q5UIPO _ RIF1 Telomerc-associated protein K.ESIPCPTESVYPPLVNC*VAPVDIILPQITS 508
C2298 RIF1 " NMWAR.G
Q5T440 _ IBAS7 Putative transferase CAF17, N

C170 mitochondrial R.VWAVLPSSPEAC*GAASLQER.A 599
P46821_C MAPIB Microtubule-associated RKSC* FWK L 600

293 protein 1B
Q9BT09 . *

C166 CNPY 3 Protein canopy homolog 3 K.QC*DVLVEEFEEVIEDW YR.N 601
Q8IXB1_ | DNAJC10 DnaJ homolog subfamily C [ K.ESVNSHVTTLX3PQNFPANDKEPWLVDFF 602

C480 member 10 APWC*PPCR.A
ez ¢ CYRG6L Protein CYR61 K.C*APGVGLVR.D 603
Q69YN2 . . "

c288 CWF19L1 CWF 19-like protein 1 K.QILAPVEESAC*QFFFDLNEK.Q 604
ng%ég_ rPO4 Importin-4 K.LLEC*PHLNVR.K 605

%
QIY6W3_ CAPN7 Calpain-7 R.AHFPLGANPFLERPQSFISPQSC* DAQGQR 606

C197 Y :

Qgge%?— SEC23IP SEC23-interacting protein K.C*PGPLAVANGVVK.Q 607
Q9ULX6_ | AKAPSL A-kinase anchor protein 8- R.GQC*MSGASR.L 608
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C211 like
leffg < TSTA3 GDP-L-fiicose synthase K.WSCLSTC*IFPDK.T 609
PA3087_C | PDIA4 Protein disifide-isomerase A4 K.DTVLLEFYAPWCGHC*K.Q 610 -
QST1V6_ DDX59 Probable ATP-dependent

C453 RNA helicase DDX59 K.LFKPPVLVFVDC*K.L 611
QQC(???BI;Z_ REX04 RNA exonuclease 4 K.ILGLQVQQAEHC*SIQDAQAAMR.L 612
Q8V(\:/;(1D5 GEMING6 Gem-associated protein 6 K.LMHLFTSGDC*K.A 613
QisLs_C PDK1 K.QFLDFGSVNAC*EK.T 614
ng%sEl ATRIP ATR-interacting protein RFQC*VFQVLPKC 615
Q8N2W9 _ PIAS4 E3 SUMO-protein ligase

c326 PIASA R.VSLIC*PLVK.M 616
Ql‘gg’; - SEPT6 Septin-6 R.QYPWGTVQVENEAHC*DFVK.L 617
P26358_C DNMT1 DNA (cytosine-5)- N

1071 methyltranserase 1 R.CTVEYGEDLPEC*VQVY SMGGPNR.F 618
Q8YS'~ | THNSL1 Threonine synthaselike 1 RLGEMIETAYGENFAC*SK.| 619
P49419 C ALDH7A1 Alpha-aminoadipic "

522 semialdehyde dehydrogenase RSTC*TINYSK.D 620
Q90U1L233— ZNF295 Zinc finger protein 295 K. TPQAPFPTC*PNR.K 621
9HB19 PLEKHA2 Pleckstrin homology
Q 230 domain-containing family A member K.C*EQDREPLR.T 622
2
076031 _C | CLPX ATP-dependent Clp protease
538 ATP-binding subunit clp K.C*ELNVTEDALK.A 623
Q01581_C HMGCS1 Hydroxymethylglutaryl- K.TNLMQLFEESGNTDIEGIDTTNAC*YGGT 624
129 CoA synthase, cytoplasmic AAVFNAVNWIESSSWDGR.Y
Q96RS6 _ NUDCD1 NudC dornam-containing R.LNiHLTSEELNPNPDKEKPPC*NAQELEEC 625

C402 protein 1 DIFFEESSSL CR.F
Qgg;gs_ PLDN Pdlidin K.FKEC*HSMLDINALFAEAK.H 626
09HAU4 | SMURF2 E3 ubiquitin-protein ligase "

C706 SMURE2 R.LFTIHQIDAC*TNNLPK.A 627
ng:%(?_ KIAA1524 Protein CIP2A K.C*LEPTVALLR.W 628
Qgcpg?KS?— RAI14 Ankycorbin K.QILTMC*K.N 629
Q772272 EFTUDI Elongation factor Tu GTP- "

C124 binding domain-containing protein 1 RICDGCIIVVDAVEGVC*PQTQAVLR.Q 630
Q5JTDO_ TJAPL Tight junction-associated *

C350 orotein 1 RINSPLPNC*TYATR.Q 631
QI02-C|  suz12 Polycomb protein SUZ12 R.LQLLDGEYEVAMQEMEEC*PISK-K 632
P30837_C | ALDH1B1 Aldehyde dehydrogenase | K.SPSIVLADADMEHAVEQCHEALFFNMGQ 633

320 X, mitochondrial CCC*AGSR.T
Q9HOL4 | CSTF2T Cleavage stimulation factor K.LC*VQNSHQEAR.N 634
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C150 subunit 2 tau variant
QO3169_C TNFAIP2 Tumor necrosis factor

45 alpha-induced protein 2 K.GLANVFC*VFTK.G 635
Q9UBB4 _ . .

C354 ATXN10 Ataxin-10 R.VfIVAGKETTNIFSNC*GCVR.A 636
QO%SJ—C BTK Tyrosine-protein kinase BTK K.QRPIFDTEY MANGC*LLNYLR.E 637
Q96N21 _ ENTHD2 AP-4 complex accessory

C302 subunit tepsin RALC*AIASLGSSDLLPQEHILLR.T 638
092%2 -C| RADS50 DNA repair protein RAD50 R.SMVC*TQK.S 639
Q72401_ | DENNDA4A C-myc promoter-binding

Cl117 protein R.LKQGC*EIlIQSTPY GRPANISGSTSSQRII 640
Q9H307_ L

C249 PNN Pinin RMC*PATQK.L 641
Q96DF8_ . N

C263 DGCR14 Protein DGCR14 R.C*QLQQAAALNAQHK.Q 642
Q7L8W6_ ATPBD4 ATP—bl ndi ng domain- K C*EGDEVEDLYELLK L 643

C88 containing protein 4
Q131253;2_C NMES3 Nucleosi de3d| phosphate kinase RADELLC*WEDSAGHWLYE 644
QONWAO | MED9M edlator. of RNA poI.ymerase K SLC*MEEPKE 645

C139 11 transcription subunit
Q9BZ67_ FRMD8 FERM domain-containing "

clo1 orotein 8 R.VQLGPYQPGRPAAC*DLR.E 646
P51617_C IRAKI Interleukin-1 receptor- "

608 associated Kinase 1 R.SWHLTPSC*PLDPAPLR.E 647
Q9Y4W2_ | LASI Ribosoma biogenesis protein "

C140 , LASIL K.C*LAQEVNIPDW1VDLR.H 648
QONX18_ SDHAF2 Succinate dehydrogenase "

C83 assembly factor 2, mitochondrial RGMLENC*ILLSLFAK.E 649
Q969H6 _ POPS5 Ribonuclease PPMRP protein "

C146 subunit POP5 R.SC*LLEEEEESGEEAAEAME 650
Q96IVO_ | NGLY1 Pept|dgN(4)-(N-acgtyI-ba& R.C*GEWANCETLCCRA 651

C309 glucosaminyl)asparagin
P42§77§—C CASP2 Caspase-2 R.SDMICGYAC*LK.G 652
P51812_C RPSGKAB. Ribosomal protein S6 K EDIGVGSY SVC*K R 653

436 kinase apha-3
P09086_C POU2F2 POU domain, class 2, "

346 transcription factor 2 RVWFC*NRR 654
QBIWV7_ OBR1 E3 ubiquitin-protein ligase "

C1603 UBR1 RNSLIELPDDY SC*LLNQASHFRC 655
QoHOwe- SMGO Protein SMG9 RREDFC*PRK 656
096017 _C CHEK2 Serine/threonine-protein "

31 Kinase Chk2 KTLGSGAC*GEVKL 657
Q9gF7€(L)J3_ FNBPI Formin-bindmg protein 1 K.KNSKEEEEYKYTSC*K.A 658
095347 _C SMC2 Structural mai ntenance of KKNLAC*EESKR 659

326 chromosomes protein 2
015357 _C | INPPL1 Phosphatidylinositol 3,4,5- "

926 trisphosphate 5-phosphatase 2 RKPAFTEASC*PLSRL 660
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Q8N5LS_ RPP25L Ribonuclease P protein R.DPLDPNEC* GY QPPGAPPGL GSMPSSSCG 661
C131 subunit p25-like protein PR.S
Q9coI1_C MTMR12 Myotubularin-related
152 protein 12 RVFQFC*LRY 662
Q96F86_ | EDC3 Enhancer of mRNA -decapping
C137 protein 3 K.SQDVAVSPQQQQC*SK.S 663
060443 _C DFNAS5 Non-syndromic hearing
45 impairment protein 5 RPWC*WQRPK.Y 664
22 MDN1 Midasin K.LIC*QHIVPGNVK.S 665
Q14204_C DYNC1H1 Cytoplasmic dynein 1 "
1059 heavy chain 1 K.VWLQYQC*LWDMQAEN1YNR.L 666
Q09472_C . N
1738 EP300 Histone acetyltransferase p300 R.C*IQSLVHACQCR.N 667
P12532 C CKMT 1B Creatine kinase U-type,
316 mitochondrial R.LGYILTC*PSNLGTGLR.A 668
QIP2X3_ . )
C195 IMPACT Protein IMPACT R.STFQAHLAPWC*PK.Q 669
Q92667_C | AKAHM A-k! nase anchor protein 1, K SIPLEC*PLSSPK G 670
147 mitochondrial
014879 _C | IFIT3 Interferon-induced protein with "
283 tetratricopeptide R.VLESTPNNGYLYHQIGC*CYK.A 671
%l
Q0112(())91_C RELB Transcription factor RelB R.GAASLST VTLGF’VALPPATPPPWGC PLGR. 672
QOUPN9_ | TRIM33 E3ubiquitin-protein ligase "
C582 TRIM33 R.GNMNC*GAFQAHQMR.L 673
Q9BSD7_ NTPCR Cancer-rd ated nucleoside- RVC*V1DEIGK.M 674
Cl10 triphosphatase
Q8Iv53_ | DENND1C DEN N. domain-containing R.GNSKPLSC* FVAPDSGR.L 675
Cl74 protein 1C
Qu9798_C ACO2 Aconitate hydratase, RVGLIGSC*TNSSYEDMGR.S 676
385 mitochondrial
Q14204 C|  DYNCIH1 Cytoplasmic dynein 1 | g x| NWFGDWSTEALY QVGKEFTSK.M 677
3089 heavy chain 1
PAISC | sEPHSL Sdlenide, water dikinase 1 RFTELKGTGC*K V 678
Q70CQ2_ USP34 Ubiquitin carboxyl-terminal *
c741 hydrolase 34 R.TGDFLGENGNELFNC *R.Q 679
9 C CBFA2T2 Protein CBFA2T2 R.FSNGPASSTSSAL TNQQLPATC*GAR .Q 680
Q9BWH®6 RPAP| RNA polymerase |- "
1039 associated protein 1 R.C*GQGTLLAQACQDLPSIR.N 681
Q6AI12_ ANKRD40 Ankyrin repeat domain- "
C209 containing protein 40 RTPESTKPGPVCTQPPVSQSR S 682
Q5GLZ8_ | HERCA4 Probable E3 ubiquitin-protein | RHTVFVLDDGTVYTCGC*NDLGQLGHEK. 683
C60 ligase HERC4 S
QIY5AT7_ . .
C52 NUB1 NEDD 8 ultimate buster 1 R.LECC*ENEVEK.V 684
Q6PJIG6_ BRATI BRCALl-associated ATM "
C326 activaor 1 RTQAFQVXLQPLAC*VLK.A 685
Q6PJG6_ |  BRATI BRCAIl-associated ATM R.THC*PYAVALPEVAPAQPLTEALRA 686
C673 activator 1
Q8NB90_ | SPATAS Spermatogenesis-associated K.GVLLYGPPGC*SK.T 687
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C672 protein 5
Q9ULT8_ | HECTDI E3ubiquitin-protein ligase

C1 855 HEeTDT K.LLQLSC*NGNVK.S 688
QONUI1_ | DECR2 Peroxisoma 2,4-dienoyl-CoA i

Coo ot RHLFC*PDLLR.D 689
QOPOV9 . -

o0 SEPT10 Septin-10 RQY PWGWQVENENHC* DFVKL 690
O - PALLD Palladin K.VSSC*EQR.L 691
Q%;;%“- RADS54L 2 Helicase ARIP4 RAGC*LGVNLIGANR.V 692
P41226_C UBA7 Ubiquitin-like modifier-

oo tivating enzyme 7 RAPASAAASEDAPYPVC*TVR.Y 693
Q9BZQ6_ EDEM3 ER degradation-enhancing

Ca41 alpha-mannosidase-like 3 RVPC*GFAAMK.D 694
Pszgz_c KIFL 1Kinesin-like protdn KIFLL | R-OWC" PILDEVINGY _Il}lCTI FAYGQTGTGK. o5
P8-S | NCF1 Neutrophil cytosol factor 1 R.C*SESTK.R 696
Qggggo_ ZNF346 Zinc finger protein 346 K.NQC*LFTNTQCK.V 697
Q9C0C9_ UBE20 Ubiquitin-conjugating

are oyme £2 0 K.NC*AQGEGSMAK K 698
014733 _C | MAP2K7 Dual specificity mitogen- "

280 activated protein kinase RSAGC*AAYMAPER.| 699
095239 _C KIFAA Chromosome-associ ated "

s O R.GLLC*LGNVISALGDDKK.G 700
QNS AHCTF1 Protein ELYS RC*LVAGLLSPRF 701
Q93074_C | MED 12 Mediator of RNA polymerase "

1188 M transcription subunit 12 K. TPQLNPC*QSDGNKPTVGIR S 702
Ql%%{f—c ECM1 Extracellular matrix protein 1 | RAC*PSHQPD1SSGLELPFPPGVPTLDNIK.N | 703
oooeiizl_c YR Protein CYROL KHOCTCI DGAVGCIFI)DRI -Lc+PQELS| INCGCPN | o,
Q2VPK5_ | CTU2 Cytoplasrnlc_tRNA 2-thiolation R.TPPGPC»CSPGVGWAQR.C 705

C433 protein 2
Q9UI10_ EIF2B4 Trandation initiation factor

i saion et RAH>rVPVLVCCETYKFC*ER.V 706
QIUPWS AGTPBP1 Cytosolic RLTSPLEYNLPSSLLDFENDLIESSC*KV 707

Cl 164 . carboxypeptidase 1
Q13161173—C MTMR1 MVOtUbU'fr in-related protein KDVMYIC*PFMGAV SGTLTVTDFKL 708
000 C PESL Pescadillo homolog K.SLC*IGATYDVTDSRII 709
P39877_C PLA2G5 Calcium-dependent K.VTGKNALTNY GFYGC*Y CGWGGR.G 710

46 phospholipase A2
Q14207 C )

s NPAT Protein NPAT K.SEETTVPFPEES'VPAAKPC*HR.R 711
P42704_C LRPPRC Leucine-rich PPR motif- "

500 containing protein, mitochondrial RAILQENGC*LSDSDMFSQAGLR S 12
QI9Y5R8_ | TRAPPCI Trafficking protein particle *

"R complox St 1 K.NPLC*PLGQTVQSELFR.S 713
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060566 _C BUB1B Mitotic checkpoint
504 serine/threonine-protein kinase K.IPGMTLSSSVCQVNCC*ARE 714
Q5T440_ IBA57 Putative transferase CAF17,

C259 mitochondrial K.GCTYIGQELTAR.T 715
Q5TGY3_ AHDCL1 AT-hook DNA-binding

C1540 motif-contedning protein 1 R.GPAAAAAGYGC*PLLSDLTLSPVPR.D 716
P43]4§)$_C ZAP70 Tyrosi ne%)ta n kinase ZAP- R PSGLEPQPGVFDC*LR.D 717
P073%2—C PSAP Proactivator polypeptide KHC*LQTVWNKPTVK.S 718
Q93074_C | MED 12 Mediator of RNA polymerase

444 Il transcription subunit 2 K.C*QEATAGFTIGR V 719
Q96FA3_ PELI1 E3 ubiquitin-protein ligase

co82 pellino homolog 1 R.QEINAARPQC*PVGFNTLAFPSMK.R 720
lel\;g— PNPLAG6 Neuropathy target esterase R.LAYVSC*VR.Q 721
Q8IY18_ SMC5 Structural maintenance of

co1 chromosomes protein 5 K.SSIVC*AICLGLAGK PAFMGR.A 722
QONTI3_ SMC4 Structural maintenance of

Cl10 chromosomes protein 4 R.FSC*IIGPNGSGK.S 723
QU705 _C | CiRAP Cytgrskmgii“i”'amc' ated K.SSSSSSASAAAAAAAASSSASCH SRR 724
P51812 C RPS6KA3 Ribosomal protein S6 R.QGYDAAC*DIWSLGVLLYTMLTGYTPFA 725

599 kinase alpha-3 NGPDDTPEEILAR.I
Q86U44 METTL3 N6-adenosine-

C500 methyltransferase 70 kDa subunit K.GNPQGFNQGLDC*DVTVAEVR.S 726
QORI FN3K Fructosamine-3-kinase R.AFGGPGAGC*|SEGR.A 727
Q9UPT9 _ USP22 Ubiquitin carboxyl-terminal "

Caa hydrolase 22 R.AIY QC*FVWSGTAEAR.K 728
P30042_C C21orf33 ESI protein homolog, *

o mitochondrial KWTTP AFMC*ETALHYTHDGIGAMVR.K 729
QBNFYQ_ KBTBD8 Kelch repeat and BTB

C490 domain-containing protein 8 R.IQGLAAVYKDSIYYIAGTC*GNHQR.M 730
QOUHQ1 _ NARF Nuclear prelamin A

C99 recognition factor K.VLWSVC*PQSLPYFAAK.F 731
Q15042_C | RAB3GAPL Rabh3 GTPase-activating "

18 protein catalytic subunit K.IGC*PLTPLPPVSIAIR.F 732
QOHOE9 _ BRD8 Bromodomal n-containing KXC*LASSVMR.S 733

C26 protein 8
Po1grs C CASP5 Caspase:5 KVHVQAC*R.G 734
QOUPQ9 _ TNRCG6B Trinucleotide repeat-

C600 containing gene 68 protein R.SYRPTHPDC*QAVLQTLLSR.T 735
P27540_C ARNT Aryl hydrocarbon receptor K MTAYITELSDMVPTC* SALARK 736

119 nuclear translocator
Qggggl— FAM136A Protein FAM136A R.C*HVPLAQAQALVTSELEK.F 737
QINQZ5_ | STARD7 StAR-related lipid transfer

C302 protein 7, mitochondrial R.YC*VSWMVSSGMPDFLEK.L 738
QOH9IPS8 _ L2HGDH L-2-hydroxyglutarate

C376 dehydrogenase, mitochondrial KACTFLGATVK.Y 739
QB8NBXO0_ SCCPDH Saccharopine RWPISYC*R.E 740
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C238 dehydrogenase-like oxidoreductase
QBNEFS_ FLADI FAD ’
C499 1 synthase R.TDPYSCSLC*PFSPTDPGWPAFMR.I 741
Q6PIG6_ BRAT1 BRCAl-associated ATM
C228 activator 1 R.C*QSPWTEALWVR.L 742
Q9CO0C2_ | TNKSIBPI 182 kDa tankyrase-1- | K.DLQSEFGITGDPQPSSFSPSSWC*QGASQ a3
C749 binding protein DYGLGGASPR.G
Qgch“;il— KDM3A Lysm"'?:‘”ﬁ“ demethylase | ¢ yDPSLIHVEVVHDNLVTC*GNSAR.I 744
Q8N5C7_ DTWDI1 DTW domain-containing KIFTDERLQGLLQVELKTRKTC*FWRHQK. 745
C235 protein 1 G
Q9BVP2 GNL3 Guanine nucleotide-binding
Cl131 protein-like 3 - K.KLYC*QELK.K 746
Q62881 _ WDFY4 WD repeat- and FYVE .

01963 domaincontamns rotein 4 R.DGKEPQPSAEAAAAPSLANISC*FTQK.L 747
094281279_C IPO13 Importin-13 R.TSLAVECGAVFPLBEQLLQQPSSPSC*VR. 148
Q9BRT3_ MIEN1 Migration and invasion

C33 enhancer 1 RIVVEYCEPC*GFEATYLELASAVK.E 749
Qg’;{’- NUDT16L1 Protein syndesmos K.C*QLLFALK.V 750
Q96NE9 _ FRMD6 FERM dqmain—containing RKLIYYTGC*PMR.S 751

C306 protein 6
Q70CQ2_ | USP34 Ubiquitin carboxyl-terminal R

C1090 hydrolase 34 R.LATSAYDGC*SNSELCGMDQFWGIALR. A 752
000,6132—0 CYR61 Protein CYRS61 TQPCDHTK K. TQPC*DHTK.G 753
Q6VMQ6 ATFT7IP Activating transcription -

C612 factor 7-interacting protein 1 K.LCALQC*AVFDK.T 754
P68371_C . . K.VSDTVVEPYNATLSVHQLVENTDETYC*I

213 TUBB4B Tubulin beta-4B chain DNEALYDIC*FR.T 755
P°4;252°—C NR3C1 Glucocorticoid receptor R.QSSANLLC*FAPDLIINEQR.M 756
Q8WVB6 CHTF18 Chromosome transmission | R.SGEEEAAQPLGAPEEEPTDGQDASSHC*L 757

C280 fidelity protein 18 homolog WVDEFAPR.H
Q72401_ | DENND4A C-myc promoter—bmdmg R.LWSSPAFSPTC*PER.E 758

C1289 protein

[0406] Table 2 illustrates an exemplary list of liganded cysteines which are identified from isoTOP-

ABPP experiments performed in situ. Table 2 further shows the accession number (or the protein

identifier) of the protein, cysteine residue number, and an illustrative peptide fragment containing the

cysteine of interest (denoted by C*).

Table2

Identifier Protein Name Hlustrative Cysteine Fragment S%%m

P04406_C GAPDH Glyceraldehyde-3-phosphate K JISNASC*TTNCLAPLAK.V 759
152 dehydrogenase

P61978 C HNRNPK Heterogeneous nuclear K.IIPTLEEGLQLPSPTATSQLPLESDAVE 760
132 ribonucleoprotein K C*LNYQHYK.G
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Q13526_C

PIN1 Peptidyl-proly] cis-trans isomerase

o NIMArieresting 1 K.IK SGEEDFESLASQFSDC* SSAK.A 761
P24752_C ACAT1 Acetyl-CoA acetyltransferase,

e AR R.QAVLGAGLPISTPC*TTENK.V 762
P24752 C [ ACATL Acetyl-CoA acetyltransferase, |\« eyl ASICFNGGGGASAMLIOK.L 763

413 mitochondrial
QONUYS | TBCID23 TBCL domain family member | K.FLENTPSSLNIEDIEDLFSLAQYYC*S

_ 764

C283 23 KT

%
PL3RTC | Po1A4 Protein disuifide-isomerase ag | ¢ ENTDEWNDADE LUEFYARWCIGHC 1 745
P12268 C 1MPDH2 Inosine-5-monophosphate "

" detnytrogenis 3 RHGFC*GIPITDTGRM 766
015365 C — _

e PCBP1 Poly(rC)-binding protein 1 RVMTIPY QPMPASSPVIC*AGGQDR.C 767
QONVC6_ | MED17 Mediator of RNA polymerase I "

C649 transcription subunit - KMELLMSALSPCLL 768
P42166 C | TMPO Laminaassociated polypeplide 2, | K.VDDEIL GFISEATPLGGIQAASTESCH —

561 isoform apha NQQLDLALCR.A
QI9Y 696 _ CLIC4 Chloride mt_racellular channel K.AGSDGESIGNC* PFSOR.L 770

C35 protein 4
PIOSS © TXN Thioredoxin K LVWDFSATWC* GPCK.M m
P31943 C HNRNP_Hl He_terogene_ous nuclear RDLNYC* FSGMSDHR.Y 772

267 ribonucieoprotein H
Q86SX6_ | GLRX5 Glutaredoxin-related protein 5,

o arecoan-ted K.GTPEQPQC* GFSNAWQILR.L 773
P AKR1B1 Aldose reductase R\VCALLSCTSHK.D 774
P52597_C HNRNPF Heterogeneous nuclear R.DLSYC*LSGMYDHR.Y 775

267 ribonucieoprotein F
Q934L2\64— COROIC Coronin-IC K.KC*DLISIPK.K 776
Po28%5 C 1 RPL30 60S ribosomal protein L30 RVC*TLAIIDPGDSDIIR.S 77
- NIT2 Omega-amidase NIT2 RVGLGIC*YDMRF 778
PA2765 C ACAA2Z 3-ketoacyl-CoA thiolass, R

o ety o R.LC*GSGFQSIVNGCQEICVK.E 779
Q15g§4_c PDIAG Protein disulfide-isomerase A6 | REVIQSDSLWLVEFYAPWC*GHCQRL | 780
QO6HE? — . R RPLNPLASGOGTSEENTFY SWLEGLC

conl EROIL EROI-like protein apha *VEK R 781
Qggfgf—c CNN2 Calponin-2 K. AGQC*VIGLQMGTNK.C 782
P25205 C | MCM3 DNA replication licensing factor RTLTSC*FLSCWCVEGIVTK .C 783

119 MCM3
QONSE6 ) . -

ey - LANCL2 LanC-like protein 2 R.SWC*QESDLPDELLYGRA 784
Q15233 C NONO Non-POL_J d_omaj n-co_ntai ning R.EAC*HSASLTVR.N 785

145 octamer-binding protein
QOBRAZ_ TXNDCL/ Thioredoxin domain- K.SWC*PDCVQAEPWR E 786

C43 containing protein 17
P35611_C ADDI Alpha-adducin RV SMILQSPAFC* EELESMIQEQFKJC 787
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68
075521 _C ECU Enoyl-CoA deltaisomerase 2, ;
380 mitochondrial R.WLSDEC*TNAVVNFLSR.K 788
QIBXW?7 | CECRS Cat eye syndrome critical region | R.DLC*FSPGLMEASHWNDVNEAVQL 789
C392 protein 5 VFR.K
P30101_C e K.SEPIPESNDGPVKVWAENFDEIVNN
406 PDIA3 Protein disulfide-isomerase A3 ENKDVLIEEY APWC* GHCK N 790
Q96AB3_ | 1SOC2 Isochorismatase domain-containing
c114 protein 2, mitochondria R.SVLLCGIEAQAC*ILNTTLDLLDR.G 791
PI3§§57—C PDIA4 Protein disulfide-isomerase A4 K.KDVLIEFYAPWC*GHCK.Q 792
Q09161 C NCBP1 Nuclear cap-binding protein K.SAC*SLESNLEGLAGVLEADLPNYK. 793
44 subunit 1 S
P78g7—c GSTOI Glutathione S-transferase omega- 1 R.FC*PFAER.T 794
Qggé‘:;/g 0 TPX2 Targeting protein for Xklp2 R.TVEIC*PFSFDSR.D 795
Q9NRGO_ [ CHRAC1 Chromatin accessibility complex N )
C55 protein 1 K.ATELFVQC*LATYSYR-H 796
Q96T76_ MMS19 MMS19 nucleotide excision RXMGLLSDPELGPAAADGFSLLMSDC 797
C848 repair protein homolog «TDVLTR.A
Q8TAQ2_ SMARCC2 SWY/SNF complex subunit
c14s SMARCC2 K.SLVQNNCLSRPNIFLC*PEIEPK .L 798
X
Q9I?:\I/(§:5_ C20rf49 Ashwin R.SC TDSELLLHPEIN_LSQEFLLLTI_EQK. 799
Q7Z2W4 ZC3HAV1 Zinc finger CCCH-type "
co5 antiviral protein 1 K.NSNVDSSYLESLY QSC*PR.G 800
Q9BQ69 _ MACROD1 O-aceryl-ADP-ribose K.LEVDAIVNAANSSLLGGGGVDGC *1H 801
C186 deacetylase MACROD1 R.A
Q16i3§,21_c UPP1 Uridine phosphorylase 1 R.IGTSGGIGLEPGTXVITEQAVDTC* FK. 802
PIOOL_C 1 PDIAS Protein disuifide-isomerase A3 | RISDTGSAGLMLVEFFAPWC*GHCKR | 803
P12268 C IMPDH2 Inosine-5-monophosphate R.VGMGSGSIC*ITQEVLACGRPQATAV 804
331 dehydrogenase 2 YK.V
095571 _C | ETHEL Protein ETHEL, mitochondrial R TDFQQGC*AK.T 805
000299 C CLIC1 Chloride intracellular channel
o~ protein 1 K.IGNC*PFSQR.L 806
014879_C IFIT3 Interferon-induced protein with K.GLNPLNAY SDLAEFLETEC*Y QTPFN 807
343 tetratricopeptide K.E
Q96CM8_ ACSF2 Acyl-CoA synthetase family
Coa member 2. mitochondrial R.MVSTPIGGLSYVQGC*TK.K 808
D¢ CCNH Cydlin-H RTC*LSQLLDIMK.S 800
PA98_C | AARS AlaninetRNA ligase, cytoplasmic K.C*LSVMEAK.V 810
Q96RN5 | MED 15 Mediator of RNA polymerase N "
C618 transcription subunit K.QQYLC*QPLLDAVLANIR.S 811
015294 C | OGT UDP-N-acetylglucosamine-peptide K.C*PDGGDNADSSNTALNMPV1IPMNTI 812
758 N-acetylglucosaminyl transferase AEAVIEMINR.G
P46734 C MAP2K3 Dual specificity mitogen-
207 activated protein kinase K.MC*DFG1SGYLVDSVAK.T 813
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Q%6287525— WRNIP 1 ATPase WRNIP1 R.SLLETNEIPSLILWGPPGC*GK.T 814
095229 C , N
54~ ZWINT ZW10 interactor K.LLC*SQLQVADFLQNILAQEDTAK.G 815
0601621207—C DIAPHI Protein diaphanous homolog 1 K. AGC*AVTSLLASELTK.D 816
d
QlngB_C TCOF1 Treadle protein K‘.C FLAQPVTLLD ll( YTHWQQTSELGR. 817
QIY277_ VDACS3 Voltage-dependent anion-
C65 selective channel protein KVCINYGLTFTQK.W 818
&l
P5727§§1_C GSDMD Gasdermin-D R.C LHNFLTDGVPAAEGAFFEDFQGL R. 819
Q9g13§33_ MOB4 MOB-like protein phocein R.HTLDGAAC*LLNSNK.Y 820
Q02252 _C | ALDH6A1 Methyl malonatesemaldehyde R C*MALSTAVLVGEAK K 81
317 dehydrogenase
QINYL9_ - K.VSLDPELEEALTSASDTELC*DLAAIL
C132 TMOD3 Tropomodulin-3 GMHNLITNTK F 822
%3731—(: RPL 24 60S ribosomal protein L24 K.VELC*SFSGYK. 823
09533326 € PGL S 6-phosphogluconol actonase RAAC*CLAGAR.A 824
Q13155_C AIMP2 Aminoacyl tRNA synthase K.SPWLAGNELTVADWLWSVLQQIGG 805
291 complex-interacting multif C*SVTVPANVQR.W
ng;jg C ILK Integrin-linked protein kinase K.FSFQC*PGR.M 826
AGNDUS i R.C*PIQLNEGVSFQDLDTAK.L 827
c179 C5orf51 UPF0600 protein C5o0rf51 . Q Q .
QI9UKF6_ CPSF3 Cleavage and polyadenylation R.NFNYHILSPC*DLSNYTDLAMSTVK. 828
C498 specificity factor subunit 0
Q96F86_ [ EDC3 Enhancer of mRNA-decapping KT)LPTSPVDLVINCLDC*PENVFLR.D 829
C413 protein 3
PA2224_C | STATI1 Signal transducer and activator of RNLSFFLTPPC* AR W 830
492 transcription 1
P11216 C PY GB Glycogen phosphorylase, brain R TC*FETEPDK .V 831
326 form
P21980_C TGM2 Protein-glutamine gamma- K.Y GQC*WVFAAVACTVLR.C 832
277 glutamyltransferase 2
QIHAVT_ GRPEL1 GrpE protein homolog 1,
ci24 mitochondrial K. ATQC*VPKEEIKDDNPHLK.N 833
P24752_C ACAT1 Acety-I-CoA acgtyltransferase, K VC*ASGMK A 834
126 mitochondrial
QINQ88 _ TIGAR Fructose-2,6-bisphosphatase K.EADQKEQFSQGSPSNC*LETSLAEIFP 835
C161 TIGAR LGK.N
Q13155_C AIMP2 Ami npacyl tRNA synthase RVELPTC*MYR.L 836
23 complex-interacting multif .
Qggglvzve ANLN Actin-binding protein anillin K.NNAFPC*QVNIK.Q 837
P51649 C ALDH5A1 Succinate-semialdehyde "
340 dehydrogenase, mitochondrial RNTGQTC*VESNQFLVQR.G 838
Q15403291_C NCAPD2 Condensin complex subunit 1 K.NAIQLLASFLANNPFSC*K.L 839
Q5TONS5_ FNBPIL Forrnin-binding protein 1-like R.MSC*VAFTra*L>fDY AGQR.E 840
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C69
P38606_C | ATP6V 1A V-type proton ATPase catalytic

138 subunit A K.WDFTPC*K.N 841
Q9HCCO_ MCCC2 Methylcrotonoyl-CoA K.NIAQIAVVMGSC*TAGGAYVPAMAD 842

C216 carboxylase beta chain, mitoch ENIIVR K
QUIRCS_ RTN4 Reticulon-4 K.YSNSALGHVNC*T1K.E 843
%5224—(: GLRX Glutaredoxin-i K.VWFIKPTC*PYCR.R 844
Q997S7_C1 TXN2 Thioredoxin, mitochondrial R.WNSETPVWDFHAQWC* GPCK.| 845
Q9Y3DO0_ FAMO96B Mitotic spindle-associated R.VQVSDPESTVAVAFTPTIPHC*SMAT 846

C93 MMXD complex subunit M| LIGLSIK.V
Q9UMS0_ | NFU1 NFUL1 iron-sulfur cluster scaffold "

C213 homolog, mitochondrial K LQGSCTSC*PSSIITLK.N 847
QMR- | CDKN2AIP CDKN2A-interacting protein K.SVYLGTGC*GK.S 848
Q96RS6_ NUDCD1 NudC domain-containing "

C376 orotein 1 RDSAQC*AAIAERL 849
Q14997 C PSME4 Proteasome activator complex "

1840 subunit 4 K.QQFTDDQLLVLTDLLVSPC*YYA 850
P50570_C . K.LQDAFSSIGQSC*HLDLPQIAWGGQ

27 DNM2 Dynamin-2 SAGK.S 851
QB86YH6_ | PDSS2 Decaprenyl-diphosphate synthase

c71 subunit 2 R.C*LLSDELSN1IAMQVR.K 852
QosT.C PARK7 Protein DJ-1 K.GLIAAIC* AGPTALLAHEIGFGSK.V 853
Qggz{%/go- DCTN4 Dynactin subunit 4 R.LLQPDFQPVC*ASQLYPRIL 854
Q9BUHG6_ C9orfl42 Uncharacterized protein

C180 COorfla2 R.C*PGESLINPGFK.S 855
P24752_C ACATL1 Acetyl-CoA acetyltransferase, K IHMGSC* AENTAK K 856

196 mitochondrial ' )
116z ¢ PRDX4 Peroxiredoxin-4 R.EEEC*HFYAGGQVYPGEASR.V 857
QI9BTA9_ WAC WW domain-containing adapter R.STC*SLTPAIIW! HESENLIK.H 858

C553 protein with coiled-coil ‘ ' N )
P48§;‘33—C CCT5 T-complex protein 1subunit epsilon K.IAILTC*PFEPPKPK.T 859
072 C ZNF217 Zinc finger protein 217 R.C*IPQLDPFTTFQAWQLATK.G 860
060825 _C PFKFB2 6-phosphofructo-2- "

158 |dnaselfructose-2,6-bisphosphatase 2 K.VFFVESVC*DDPDVIAANILEVK.V 861
Q8NBS9_ | TXNDCS5 Thioredoxin domain-containing K EY APWC»GHCK T 862

C350 protein 5 ' '

QONYL2_ | MLTK Mitogen-activated protein kinase "

22 Kinase kinase MLT K.FDDLQFFENC*GGGSFGSVYR.A 863
P277g7—c DCK Deoxycytidine kinase R.SC*PSFSASSEGTRI| 864
Q93009_C USP7 Ubiquitin carboxyl-terminal *

o3 hydrolase 7 K.NQGATC*YMNSLLQTLFFTNQLR.K 865
014929 _C HAT1 Histone acetyltransferase type B K VDENFDC*VEADDVEGKJ 866

101

catalytic subunit

-141-




WO 2017/210600

PCT/US2017/035748

QOUPQO_

LIMCH1 LIM and calponin homology

#

C140 domains-containing protein K.AANSC*TSYSGTTLNLK.E 867
QI6NY7_ CLIC6 Chloride intracellular channel

CA487 protein 6 R.AGYDGESIGNC*PFSQR.L 868
QI9NQS88 TIGAR Fructose-2,6-bisphosphatase

Cli4 TIGAR R.EEC*PVFTPPGGETLDQVK.M 869
Ql‘;76900_C CASPS8 Caspase-8 K.VFFIQAC*QGDNYQK.G 870
PO421;3(.;5 - TK1 Thymidine kinase, cytosolic K.LFAPQQILQC*SPAN.- 871
P68§36—C TUBA4A Tubulin alpha-4A chain K.TIGGGDDSFTTFFC*ETGAGK.H 872
Q13428 C . K.GAGNPQASTLALQSNITQC*LLGQP

1298 TCOF1 Treacle protein WPLNEAQVQASVVK.V 873
Q5MNZ6 WDR45L WD repeat domain .

C63 phosphoinositide-interacting protein R.C*NYLALVGGGKK 874
O14080-C XPO! Exportin-1 K.DLLGLC*EQK.R 875
Q86W42_ i N

35 THOC6 THO complex subunit 6 homolog R.ILHMTIFSQSVSPC*GK.F 876

. . ) R.VGSFGSSPPGLSSTYTGGPLGNEIASG

QIY6GY_ DYNCILI1 Cytoplasmic dynein 1 light

Cs1 intermediate chain 1 NGGAAAGDDEDGQSNLWSC‘ILSEVSTR 877
QINY27 _ PPP4R2 Serine/threonine-protein *

c2 phosphatase 4 regulatory K.EVC*PVLDQFLCHVAK.T 878
08(1;121-‘51-;5_ NUP35 Nucleoporin NUPS3 R.C*ALSSPSLAFTPPIK.T 879
Q9Y676_ MRPS18B 285 ribosomal protein S18b, .

C128 mitochondrial K.LLEQFVC*AHTGIIFYAPYTGVCVK.Q 880
P35658 C NUP214 Nuclear pore complex protein

728 Nup214 K. AC*FQVGTSEEMK.M 881
QINTXS5_ ECHDCI Ethylmalonyl-CoA .

C133 decarboxylase K.SLGTPEDGMAVC*MFMQNTLTR.F 882
QIs118C PDKI K.QFLDFGSVNAC*EK.T 883
Q00765 _C REEPS Receptor expression—cnhancing K.NC*MTDLLAK.L 884

18 protein 5
F2297C | SCP2 Non-specific lipid-transfer protein | - A-ADAQIPYERIPRICVOYVEGDST | ggs
075521 _C ECI2 Enoyl-CoA delta isomerase 2, K KLTAGEAC*AQGLVTEVFPDSTFQK.
. . 886

312 mitochondrial E
P49189 C ALDH9AL1 4-

288 trimethylaminobutyraldehyde K.GALMANFLTQGQVC*CNGTR.V 887

dehydrogenase
Q5T440_ IBAS7 Putative transferase CAF17, .

C170 mitochondrial R.VWAVLPSSPEAC*GAASLQER.A 888
Q15084_C . . K.DVIELTDDSFDKNVILDSEDVWMVEF

190 PDIA6 Protein disulfide-isomerase A6 YAPWC*GHCK N 889

Q96C19_ EFHD?2 EF-hand domain-containing .

C172 protein D2 K.AAAGELQEDSGLC*VLAR.L 890
P22061_C PCMT 1 Protein-L-isoaspartate(D- .

102 aspartate) O-methyltransferase RMVGC*TGK.V 891
Q9NP73_ ALG13 UDP-N-acetylglucosamine "

C86 transferase subunit ALG13 K.ADLVISHAGAGSC*LETLEK.G 892
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Q9BRF8 | CPPEDI Calcineurin-like phosphoesterase +
Csa domain-containing K.AWSTGDC*DNGGDEWEQEIR.L 893
*
Q%IIC;%O— DESII Desumoylating isopeptidase 1 R.GEAYNLFEHNC Ith FSNEVAQFLTGR 894
R PML Protein PML R LQDLSSC*ITQGK.D 895
PO7281518_C CTSB Cathepsin B K.IC*EPGYSPTYK.Q 896
QI9NX18_ SDHAF?2 Succinate dehydrogenase
C83 assembly factor 2, mitochondrial R.GMLENC*ILLSLFAK.E 897
P4621‘?99 _C CRKL Crk-like protein K.RVPC*AYDK.T 898
P45197874_C MAPK9 Mltogen-ac;wated protein kinase R.TAC*TNFMMTPYVVTRY - 899
P19447 C | ERCC3 TFIIH basal transcription factor
342 complex helicase R.SGVIVLPC*GAGK.S 900
P42166 C | TMPO Lamina-associated polypeptide 2,
141 isoform alpha K.SGIQPLC*PER.S 901
Q8NI1F7_ NUP93 Nuclear pore complex protein .
C522 Nup93 : K.SSGQSAQLLSHEPGDPPC*LR R 902
Q86UYS_ NT5DC3 S-nucleotidase domain- K.YIC*YAEQTR.A 903
C276 containing protein 3
Q8WWI1 LMO7 L - onl , .
C228 07 LIM domain only protein 7 R.DSGYGDIWC*PER.G 904
QONWAQ MED?9 Mediator of RNA polymerase II *MFE
C139 transcription subunit K.SLC PKE 905
P0S110_C ACAAL 3-ketoa<;yl-CoA thiolase, K.VNPLGGAVALGHPLGC*TGAR.Q 906
381 _peroxisomal
Q2NL82_ | TSR] Pre-rRNA-processing protein TSR1 R.DTGTVHLNELGNTQNFMLLC*PR.L 007
C126 homolog
0513%1:—0 C3orf38 Uncharacterized protein Clor38 | K.FEQSDLEAFYNVITVC*GTNEVRH | 908
P23196139_C DTYMK Thymidylate kinase R.C*FHQLMK.D 509
AR ELP4 Elongator complex protein 4 K.VEPC*SLTPGYTK.L 910
Q96FX7 TRMT61A tRNA (adenine(58)-N(1))-
C209 methyltransferase catalytic subunit R.FCSFSPC*IEQVQR.T 911
TRMT61A
014933 C | UBE2L6 Ubiquitin/ISG15-conjugating | K.TYHPNVDENGQICLPISSENWKPC*T
912
98 enzyme E2 L6 K.T
Q29RF7_ | PDSSA Sister chromatid cohesion protein .
242 PDSS homolog A R.TVQTIEAC*IANFFNQVLVLGR.S 913
Q96T76_ MMS19 MMS19 nucleotide excision R.YHPLSSC*LTAR.L 914
C819 repair protein homolog
P231911;"—C DTYMK Thymidylate kinase K.ENFSLDWC*K.Q 915
QII-C PLEC Plectin K.YLTC*PK.T 016
* TVN
09(:611?;9— GFM1 Elongation factor G, mitochondrial R'VLDGAVLVLC‘:;VQG GVQC*QIM 917
P04818_C _ . R.DLPLMALPPCHALC*QFYVVNSELSC
109 TYMS Thymidylate synthase QLYQR.S 918
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P27;(:)%8__C CAD CAD protein K.AQILVLTYPLI(ENYGIPPDEM DEFGL 919
C*K.W
P55265_C ADAR Double-stranded RNA-specific

1224 adenosine deaminase KNFYLCTPV 920
Q9Y3D2_ | MSRB2 Methionine-R-sulfoxide reductase | K.Y C* SGTGWPSFSEAHGTSGSDESHTG o1

C105 B2, mitochondrial ILR.R
000244 _C )

12 " ATOXI Copper transport protein ATOXI K.HEFSVDMTC* GGCAEAVSR.V 922
Q8WV74_ | NUDT8 Nucleoside diphosphate-linked

C207 moiety X motif 8, mitochondrial RLAGLTC"SGAEGLARPK.Q 923
QINRW3 APOBEC3C Probable DNA dC- dU-

CI30 editing enzyme APOBEC-3C RLYYFQYPC*YQEGLR.S 924
P2A25C | NR2F2 COUP transcription factor 2 | K.AIVLFTSDAC*GLSDVAHVESLQEK.S | 925
P42166 C | TMPO Lami Na-associ ated polypeptide 2, K GGTLEGGEVC*K V 96

684 isoform apha
QI96EY5_ FAM125A Multivesicular body subunit K SC*SPL AFSAEGDLTIK.S 907

C231 12A
P14§3385 C CCNB1 G2/mitotic-specific cyclin-Bl R.FMQNNC*VPK.K 928
QB8NDH3_ NPEPL 1 Probable aminopeptidase R.VTEELWQAALSTLNPNPTDSCPLYLN 929

C81 NPEPL 1 YATVAALPC*R.V
Q9P0JL_C

149 PDP1 R.GMLLGVFDGHAGC*ACSQAVSER.L 930
Q96P48 ARAPI Arf-GAP with Rho-GAP domain,

- ANK repeat and PH domain-containing R.AVFPEGPC*EEPLQLR.K 931

C900 .

protein 1
Q96HE7_ . ) N

Ca7 EROIL EROI-like protein alpha R.CFC*QVSGYLDDCTCDVETIDR.F 932
QO70%_C | ckAP4 Cytoskeleton-associated protein 4 | K SSSSSSASAAAAAAAASSSASC'SRR | 933
QBRI NUDT16L1 Protein syndesmos RVLGLGLGC*LR.L 934
075439 _C PMPCB Mitochondrial-processing "

265 peptidase subunit beta K.FHFGDSLC*THK.G 935
043175_C PHGDH D-3-phosphoglycerate K.NAGNC*LSPAVIVGLLK.E 936

369 dehydrogenase
QIUNI6_ DUSP12 Dual specificity protein R.QAOC*TSYFIEPVQWMESALLGVMD 037

C265 phosphatase 12 GQLLCPK.C
Q0612(%>’ € PPAT Amidophosphoribosyltransferase K.C*ELENCQPFWETLHGK.I 938
AOAVTL1_ | UBAG Ubiquitin-like modifier-activating "

C347 enzyme 6 . R.KPNVGC*QQDSEELLK.L 939
QS(%)?— NI L Nitrilase homolog 1 K.IGLAVC*YDMRF 940
Q%(é',il DNMBP Dynarriin-binding protein R.SLDQTSPC*PLVLVRI| 941
Q15398_C : . ) "

129 DLGAP5 Disks large-associated protein 5 R.YRPDMPC*FLLSNQNAVK.A 942
075717 _C | WDHD1 WD.repeat and HMG-box DNA- K MLALSC*K.L 043

773 binding protein 1

QoL C AMPD2 AMP deaminase 2 R.SLPGPAPC*LK.H 944
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Q8WVV9 HNRPLL Heterogeneous nuclear KNIIQPPSCVLHYYNVPLC*VTEETFTK 945
C464 ribonucleoprotein L-like L
014733 C MAP2K?7 Dual specificity mitogen- R.YQAEINDLENLGEMGSGTC*GQVWK 946
131 activated protein kinase M
Q14727-C | BOP1 Ribosome biogenesis protein BOP1 R.DLQPFPTC*QALVYR.G 947
Q96RU2_ ‘USP28 Ubiquitin carboxyl-terminal
c171 hydrolase 28 K.NVGNTC‘WFSAVIQSL.EQLPEFR.R 948
*
Q%Y32719_ AUP1 Ancient ubiquitous protein 1 K.TGC VDLTITNLI('}EGAVAFMPEDITK' 949
P -C HCFC1 Host cell factor 1 R.VAGINAC*GR.G 950
P22307_C . .. . K.SGLTPNDIDVIELHDC*FSTNELLTYE
307 SCP2 Non-specific lipid-transfer protein ALGLCPEGQGATLVDR.G 951
Q9BTE3 _ | MCMBP Mini-chromosome maintenance .

C325 complex-binding protein K.LQHINPLLPAC*LNK.E 952
QRN FN3KRP Ketosamine-3-kinase R.ATGHSGGGC*ISQGR.S 953
QSTFE4_ NT5DC1 S-pgcleoudas'e domain- K.HFLSDTGMAC*R.S 954

Cl19 containing protein 1 . .
0231;126 ; — | DOCK7 Dedicator of cytokinesis protein 7 K.AVLPVTC*HR.D 955
P52948 C NUP98 Nuclear pore complex protein -

1312 Nup98-Nup96 R.WLSC*TATPQIEEEVSLTQK.N 956
QS5UTPO_ . . K.ESIPCPTESVYPPLVNC*VAPVDIILPQ

C2298 RIF1 Telomere-associated protein RIF1 ITSNMWAR.G 957 .
P51812 C | RPS6KA3 Ribosomal protein S6 kinase K.EDIGVGSYSVC*K.R 958
436 alpha-}
Q92616 C GCNI1L1 Translational activator GCN1 K.GMGESC LLP ETL QSS 959

1692 VDR.S

Q15345_C | LRRC41 Leucme-m.:h repeat-containing R.C*AAALMASR R 960
297 protein 41
QINPHO _ | ACP6 Lysophosphatidic acid phosphatase | R MGIDSSDKVDFFILLDNVAAEQAHN 961

C267 type 6 LPSC*PMLK.R
PO4SC TK1 Thymidine kinase, cytosolic R.YSSSFC*THDR N 962
P42166 C | TMPO Iamiqa—associated polypeptide 2, K. TYDAASYIC*EAAFDEVK.M 963

629 isoform alpha
QISI‘;?—C MAD2L1BP MAD2L1-binding protein K.C*QQALAELESVLSHLEDFFAR.T 964
Q9Y5Y2_ | NUBP2 Cytosolic Fe-S cluster assembly .
c72 factor NUBP?2 R AVHQC*DR.G 965
015446_C | CD3EAP DNA-directed RNA polymerase | R.VLSSC*PQAGEATLLAPSTEAGGGLT 966
86 1 subunit RPA34 CASAPQGTLR.I
Q13630.C TSTA3 GDP-L-fucose synthase RKVVSCLSTC*IFPDK.T 967
QIYQT_ | THNSLI Threonine synthase- ke 1 R LGEMIETAYGENFAC*SK I 968
P05091_C ALDH? Aldehyde dehydrogenase, K SPNIIMSDADMDWAVEQAHFALFFN | o o
319 mitochondrial QGQCC*CAGSR.T
Q29RF7_ | PDSS5A Sister chromatid cohesion protein .

C532 PDSS5 homolog A R.ELLDLHKQPTSEANC*SAMFGK.L 970

QOY570_ PPME1 Protein phosphatase R.FAEPIGGFQC*VFPGC- 971
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C381 methylesterase 1
Q149£:5810_C NUMALI Nuclear mxtlotlc apparatus protein R.QFC*STQAALQAMER.E 972
P53384 C | NUBPI Cytosolic Fe-S cluster assembly
235 factor NUBP1 K.LPIIGVVENMSGFIC*PK.C 973
QI5003C | NCAPH Condensin complex subunit 2 R TMC*PLLSMKPGEYSYFSPR.T 974
P532653:—C CTSC Dipeptidyl peptidase 1 RNQASCGSC*YSFASMGMLEAR I 975
Q8Cl\;1;§5__ FLAD1 FAD synthase R.TDPYSCSLC*PFSPTDPGWPAFMR.1 976
QLAY | DNPEP Asparty! aminopeptidase K.C*PTSGRL 977
P22307 C e gis o R.AIYHSLGMTGIPIINVNNNC*ATGSTA
04 SCP2 Non-specific lipid-transfer protein LEMAR.Q 978
015294_C | OGT UDP-N-acetylglucosamine--peptide .
620 N-acetylglucosaminyl transferase K.VMAEANHFIDLSQIPC*NGK.A 979
Q9Y5S2_ CDCA42BPB Serine/threonine-protein
C1517 kinase MRCK beta R.IRPLNSEGTLNLLNC*EPPR.L 980
Q8TD19_ NEKO9 Serine/threonine-protein kinase
623 Neko R.LLTFGC*NK.C 981
QSNIW— | PIAS4 E3 SUMO-protein ligase PIAS4 R.VSLIC*PLVK.M 982
Q13158 C . R.VDDFEAGAAAGAAPGEEDLC*AAFN
08 FADD Protein FADD VICDNVGK.D 983
QOUKX7_ NUP50 Nuclear pore complex protein "
Cisl NupS0 K. AC*VGNAYHK.Q 984
Q6PCB5_ | RSBNI1L Round spermatid basic protein 1- .
€280 Jike protein K.SIQTIC*SGLLTDVEDQAAK.G 985
P10539978_C ARAF Senne/threo;:xfe-protem kinase A- RTQADELPAC*LLSAAR.L 986
QoTLA0- ZNF346 Zinc finger protein 346 K NQC*LFTNTQCK.V 987
P 46;)0133—C MKI67 Antigen K1-67 K.SEETNTEIVEC*ILK.R 988
016287_c CDKN3 Cyc]in-depe;\dent Kinase inhibitor RVNC*SQFLGLCALPGCK.F 089
075819500—C RNF40 E3 ubiquitin-protein ligase BRE1B R.EIQPC*LAESR A 990
Q00619 C CLTC Clathrin heavy chain 1 R.IHEGC*EEPATHNALAK.I 991
QOYSTS_ USP16 Ubiquitin carboxyl-terminal K.GLSNLGNTC*FFNAVMQNLSQTPVL 992
C205 hydrolase 16 R.E
095881_C TXNDC12 .T_luoredox.m domain- K.SWC*GACK.A 993
66 containing protein 12
Q7Z5K2_ WAPAL Wings apart-like protein RIVEDDASISSC*NK.L 994
C160 homolog
P42166_C | TMPO Lamina-associated polypeptide 2, .
518 isoform alpha R.QLPSLAC*K.Y 995
QO9Y2S87_ POLDIP2 Polymems_se delta-interacting R.DC*PHISQR.S 996
Cl43 protein 2
E2QRDS_ C150rf38-AP3S2 Protein C150rf38- .
183 AP3S2 K.C*NFTGDGK.T 997
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095833 C CLIC3 Chloride intracellular channel
29 T protein 3 K.ASEDGESV GHC* PSCQRX 998
094953 C KDM4B Lvs i
694~ ysine- specific demethylase 4B R.TEPYCAICTLFYPYC*QALQTEK.E 999
0002‘7% e PES1 Pescadillo homolog K. AGEGTYALDSESC*MEK L 1000
QINXJI5 .
c149 ~ PGPEP1 Pyroglutamyl-peptidase 1 R.YLC*DFTYYTSLYQSHGR.S 1001
Q8N5L8_ RPP25L Ribonuclease P protein subunit R.DPLDPNEC*GY QPPGAPPGLGSMPSS 1002
C131 p25-like protein SCGPR.S
QBIZ73_C | RPUSD2 RNA pseudouridylate synthase | o || A ENEDWWDK PSSIPVHPC*GR F 1003
246 domain-containing protein
Qggggse;_c ACO2 Aconitate hydratase, mitochondrial R.VGLIGSC* TNSSYEDMGR.S 1004
Q9GZR2 R
382 REX04 RNA exonuclease 4 K.ILGLQVQQAEHC*SIQDAQAAMR.L 1005
Ql?’fll?—c MTMR1 Myotubularin-related protein 1 | K.DVMYIC*PFMGAVSGTLTVTDFK.L 1006
QONUIL_ DECR2 Peroxisoma 2,4-dienoyl-CoA RHLEC*PDLLRD 1007
Cc22 reductase
Qozggg_c IRF8 Interferon regulatory factor 8 RVFCSGNAVVC*K.G 1008
QOUPTY _ USP22 Ubiquitin carboxyl-tenninal
C171 hydrolase 22 K.ITSNC*TIGLR.G 1009
Q8N999 C120rf29 Uncharacterized protein
C302 C120r129 K.C*LFNHFLK.I 1010
Q81U81 _ 1RF2BP1 Interferon regulatory factor 2- R.SFREPAPAEALPQQYPEPAPAALC*G 1011
C363 binding protein 1 PPPR.A
QICOIL_C | \TMR 12 Myotubularin-related protel RVFQFC*LR.Y 1012
150~ MT yotubularin-related protein 12 VFQ .
QQCP12§<53— IMPACT Protein IMPACT R.STFQAHLAPVVC*PK.Q 1013
QB6QNYO_ | BLOC 1S3 Biogenesis of lysosome-related RGDLC*ALAER.L 1014
C168 organelles complex
Q15796_C | SMAD2 Mothers against decapentaplegic | K.CVTIPSTC*SErWGLSTPNTIDQWDTT 1015
81 homolog 2 GLYSFSEQTR.S
Q9NZB2_ FAM120A Condtitutive coactivator of
cs3l PPAR-gammatlike protein K.GSQMGTVQPIPC*LLSMPTR.N 1016
Q9c|:—|3B730 _ | RRAGC Ras-rdl atedCGTP-bl nding protein R.SC *GHQTSASSLK.A 1017
Q9BR61 _ ACBD6 Acyl_-C_oA-bi ndi_ng domain- R.DQDGCLPEEVTGC*K.T 1018
C267 containing protein 6
P16455_C MGMT I\{Iethylated-DNA-protem- R.GNPVPILIPC+HR. 1019
145 cysteine methyltransferase
Q86UVS5 _ USP48 Ubiquitin carboxyl-terminal *
C39 hydrolase 48 R.r'WLEPC*IR.G 1020
A2A288 _ ZC3H12D Probable ribonuclease "
c367 2C3H12D R.LAFSDDLGPLGPPLPVPAC*SLTPR.L 1021
Q8NEC7 _ GSTCD Glutathione S-transferase C-
C140 terminal domain-containing KACTAEVSQWTR L 1022
QGCPg%G- BRAT1 BRCA"assocl'ated ATM adtivalor | p rycxpy AVALPEVAPAQPLTEALR.A 1023
Q13232 _C NME3 Nucleoside diphosphate kinase 3 R.ADELLC*WEDSAGHWLYE 1024
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158
Q86X76_ o K.THLC* DVEIPGQGPMCESNSTMPGPS
C165 NITI Nitrilase homolog 1 LESPVSTPAGK | 1025
P4256:315~C NCAPD3 Condens[|) n?;2 complex subunit RC*VMAMLRR 1026
P41226_C | UBAY Ubiquitin-like modifier-activating RAPASAAASEDAPY PVCTVR.Y 1027
599 enzyme 7
Q99986_C VRK1 Serine/threonine-protein kinase K.VGLPIGQGGFGC*IYLADMNSSESV G 1028
50 VRK1 , SDAPCWK.V
Q8WUM4 PDCDG6IP Programmed cell death 6-
C9 interacting protein K.FPFSENQIC*LTFTWK.D 1029
P29590 C .
213~ PML Protein PML R.GCSKPLCC*SCALLDSSHSELK.C 1030
Q%P;)7K37_ RAI114 Ankycorbin - K.QILTMC*K.N 1031
P53992 C . J R.APPSSGAPPASTAQAPC*GQAAY GQF
78 SEC24C Protein transport protq n Sec24C GQGDVONGPSSTVOMOQR.L 1032
01387637 C BLMH Bleomycin hydrolase R.C*WIFSCLNVMR.L 1033
QSQIGE;?_ RNF214 RING finger protein 214 R.SSHAPATC*K L 1034
Q9€(55Ig4_ THAPL1THAP domlal1 n-containing protein R.AGVSGC* FSTFQPTTGHR.L 1035
Q96IVO _ NGLY1 PepﬂdgN(4)-(N-acgtyI-beta— R.C*GEWANCETLCCRA 1036
C309 glucosaminyl)asparagin
Q5T1V6_ DDX59 Probable ATP-dependent RNA
ca14 helicase DDX59 DDX59 K.NLPC*ANVR.Q 1037
QOUHQ1 _ NARF Nuclear prelamin A recognition K.VLWSVC*PQSLPYFAAK.F 1038
C99 factor
043%%16 C TXNL1 Thioredoxin-like protein 1 R.GC*GPCLR.I 1039
Q8IV53 _ DENND1C DENN.domal n-containing R.GNSKPL SC* FVAPDSGRL PSIPENR.N 1040
C174 protein 1C
QB8NIT8 . "
673 KRI| Protein KRI1 homolog R.LLGPTVMLGGC*EFSR.Q 1041

[0407J Table 3illustrates alist of unliganded cysteines. Table 3 further shows the accession number (or

the protein identifier) of theprotein, cysteine residue number, and the respective SEQ ID NO.

Table 3
SEQ SEQ
Identifier Protein Name ID | Identifier Protein Name D
NO: NO:
P26641 C | EEFI1G Elongation factor 1- 1042 P61981 YWHAG 14-3-3 protein gamma 3742

266 gamma C194
P07900_C | HSP90AAI1 Heat shock protein PO1871_ . .

174 HSP 90-alpha 1043 C134 IGHM Ig mu chain C region 3743
Fasm C CFL1 Cofilin-1 1044 | POETL IGHM Ig mu chain C region 3744
P68104 C | EEF1A1 Elongation factor 1- Q5T6F2_ Ll . .

411 alpha 1 1045 C104 UBAP?2 Ubiquitin-associated protein 2 | 3745
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P08238_C | HSP90AB 1 Heat shock protein Q96TAL _ . . .

366 HSP 90-beta 1046 C154 FAMI29B Niban-like protein 1 3746
P60£1)2§_C DSTN Destrin 1047 PSéggé) - SDHA Succinate dehydrogenase 3747
P61978_C HNRNPK Heterogeneous 1048 Q96CD2_ | PPCDC Phosphopantothenoylcysteine 3748

132 nuclear ribonucleoprotein K C7 decarboxylase
P60709_C . . Q9NVUO POLR3E DNA-directed RNA

217 ACTB Actin, cytoplasmic 1 1049 C553 polymerase HI subunit RPC5 3749
Q15365_C PCBP1 Poly(rC)-binding 1050 Q92888 _ ARHGEF1 ﬁho gufanine nucleotide 3750

54 protein 1 Co11 exchange factor 1
PE0709_C . . Q15020 _ SART3 Sguamous cell carcinoma

79 ACTB Actin, cytoplasmic 1 | 1051 537 antigen recognized by T-cells 3 3751
PZYfﬁ_C YWHAQ 14-3-3 protein theta | 1052 Qlcs:%z- SUZ12 Polycomb protein SUZ12 3752
P55769_C . . Q9UQRO SCML2 Sex comb on midleg-like

30 NHP2L1 NHP2-like protein 1 | 1053 C559 protein 2 3753

EIFSAL1 Eukaryotic
QeISl4_C trandation initiation factor 5A- | 1054 QL4315_ FLNC Filamin-C 3754

129 1-like C1653
P11413 _C | G6PD Glucose-6-phosphate 1- 1055 094925 _ GLS Glutarninase kidney isofonn, 3755

13 dehydrogenase C266 mitochondrial
P04;L§)76_C iﬁg;'; ati'ﬁgyaé‘:g;ﬁg' 1056 QSCNS';?— FLAD1 FAD synthase 3756
P37802_C . Q99967 _ CITED2 Cbp/p300-interacting

124 TAGLN2 Transgelin-2 1057 co61 transactivator 2 3757
Q13185_C CBX3 Chromobox protein 1058 QoP287 _ BCCIR BRCAZ and CDKNlA- 3758

177 homolog 3 Cl41 interacting protein

STRAP Serine-threonine . -
Q9Y3F4_ Kinase receptor-associated 1059 Q7LBC6 KDM3B Lysine-specific demethylase 3759
C340 protein _C529 3B
QTS| OLAL Obglike ATPase 1 | 1060 QrLBee KDMS3B Lysine-spedific. demethyl2e | 3760
%33;%6—C ACLY ATP-citrate synthase 1061 Qggé%léo TCF20 Transcription factor 20 3761
P62826_C RAN GTP-binding nuclear 1062 Q14683 _ SMCIA Structural maintenance of 3762

112 protein Ran C1073 chromosomes protein 1A
PLsE ¢ RPS2 40 ribosomal protein | 1063 POI>%3— | RPL37A 60S ribosomal protein L37a | 3763
P08238_C | HSPO0OAB1 Heat shock protein 1064 Q15796 _ SMAD2 Mthers against 3764

589 HSP 90-beta C380 decapentaplegic homolog 2
P30084_C | ECHS1 Enoyl-CoA hydratase, Q13547 _ HDAC1 Histone deacetviase 1 3765

62 mitochondrial 1085 ClOO ! Y
P47;566—C C'Arfoztg f;%hﬁ??g:g 1066 Qggé‘gz OGFR Opioid growth factor receptor 3766
P52292_C KPNA2 Importin subunit 1067 P55795 _ HNRNPH2 Heterogeneous nuclear 3767

223 alpha-2 C22 ribonucleoprotein H2
Q15366_C PCBP2 Poly(rC)-bindmg 1068 P51812_ | RPS6KA3 Ribosomal protein S6 kinase 3768

109 protein 2 C229 alpha-3

h N 015294 OGT UDP-N-acetylglucosarnine--
Pl4lra_C MIF Mari:rg)p ag(? migration 1069 c158 peptide N-acetylglucosamine (GIcNAc) | 3769

81 inhibitory factor transferase
P61981_C |  YWHAG 14-33protein | ;70 | QOB2LL_ 140 ATP.gependent RNA helicase A | 3770

97 gamma C242
P00338_C LDHA L-lactate 043823 _ i . 3771

163 dehydrogenase A chain 1071 C631 AKAP8 A-kinase anchor protein 8
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Q15019 C . 095819 _ MAP4K4 Mitogen-activated protein
111 SEPT2 Septin-2 1072 | ~cg83 kinase kinase kinase kinase 4 3772
P84243 C H3F3B Histone H3.3 1073 Q96AE4_ | FUBPI Far upstreax?n element-binding 3773
111 C332 protein 1
P18085_C | ARF4 ADP-ribosylation factor 1074 Q99798 _ ACO2 Aconitate hydratase, 3774
62 4 C592 mitochondrial ’
P10599 C . . Q99797 _ MIPEP Mitochondrial intermediate
o TXN Thioredoxin 1075 | “Cog peptidase 3775
P13639_C . 043776 _ NARS Asparagine--tRNA ligase,
466 EEF2 Elongation factor 2 1076 Cs11 cytoplasmic 3776
P00338 C LDHA L-lactate P35579_ .
293 dehydrogenase A chain | 1077 | " 'co3 MYH9 Myosin-9 3777
P49721 C PSMB2 Proteasome subunit 1078 Q9HO078_ | CLPB Caseinolytic peptidase B protein 3778
91 beta type-2 ' C572 homolog
P28062_C | PSMBS Proteasome subunit Q02962_ . .
160 beta type-8 | 1079 C52 PAX? Paired box protein Pax-2 3779
P10809_C HSPDI 60 kDa heat shock 1080 QINUG6E PDRG] p53 and DNA damage- 3780
237 protein, mitochondrial . C60 regulated protein 1
P60981_C . A P22692_ IGFBP4 Insulin-like growth factor-
23 DSTN Destrin 1081 C174 binding protein 4 3781
P31943 C HNRNPHI1 Heterogeneous QI9BW19 .. .
267 nuclear ribonucleoprotein H 1082 C95 KIFC1 Kinesin-like protein KIFC1 3782
P49321 C | NASP Nuclear autoantigenic 1083 P62879_ GNB2 Guanine nucleotide-binding 3783
708 sperm protein C294 protein G(I)/G(S)/G(T)
Q99829 C CPNE1 Copine.1 loga | Q9C0C2_| TNKSIBP1 182 kDa tankyrase-I- 3784
33 C631 binding protein
P68104 C | EEF1AI Elongation factor 1- 1085 QIUKG1 APPL1 DCC-interacting protein 13- 3785
111 alpha 1 C462 alpha
MAP2K1 Dual specificity
QV2750_C | | iopen-activated protein | 1086 | Q12841 | ESTL1 Follistatin-related protein 1 | 3786
207 Kinase Cl113
014950_C | MYLI12B Myosin regulatory 043837 _ .
109 light chain 12B 1087 C232 IDH3B Isocitrate dehydrogenase 3787
P47756 C CAPZB F-actin-capping 1088 P22102_ GART Trifunctional purine 3788
206 protein subunit beta C291 biosynthetic protein adenosine
P49327 C . P22102_ GART Trifunctional purine
1448 FASN Fatty acid synthase 1089 C322 biosynthetic protein adenosine 3789
P14868 C DARS Aspartate--tRNA 1090 P46940 IQGAP1 Ras GTPase-activating-like 3790
349 ligase, cytoplasmic C1534 protein IQGAP1
P07437_ C . . P11586_ MTHFDI C-1-tetrahydrofolate
201 TUBB Tubulin beta chain 1091 C126 synthase, cytoplasmic 3791
PO7437C | TUBB Tubulin beta chain | 1092 B27816_ | MAP4 Microtubute-associated protein 4 | 3792
P61077_C UBE2D3 Ubiquitin- QINR46_ o
11 conjugating enzyme E2 D3 1093 C252 SH3GLB2 Endophilin-B2 3793
P15153_C RAC2 Ras-related C3 P55060_ -
178 botulinum toxin substrate 2| 100+ | C387 CSELL Exportin-2 3794
Q04637 _C | EIF4G] Eukaryotic translation 1095 Q9UQ80 | PA2G4 Proliferation-associated protein 1795
662 initiation factor 4 gamma 1 C179 2G4
P78347 C | GTEF2I General transcription Q9NQR4 o
215 factor II-I 1096 C170 NIT2 Omega-amidase NIT2 3796
TCEB2 Transcription g
e i | 07| R0 | RARICDS Rl OTRAeGOP |
polypeptide 2
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P62753_C | RPS6 40S ribosomal protein 1098 000571 _ | DDX3X ATP-dependent RNA helicase 3798
12 S6 C298 DDX3X
P31948_C STIP  Stress-induced- 1099 Q7L5N1 _ COPS6 COP9 signalosome complex 3799
461 phosphoprotein 1 C283 subunit 6
Q9UL46_ | PSME2 Proteasome activator 1100 Q01082 _ SPTBNI Spectrin beta chain, non- 3800
Col complex subunit 2 C604 erythrocytic 1
P63220_C | RPS21 40S ribosomal protein 043719 _ -
56 91 1101 C480 HTATSF1 HIV Tat-specific factor 1 | 3801
PS5809_C Oﬁgiﬁ“gggg%?f' 110z | QONPBE | GPCPD1 Glycerophosphocholine | 40,
67 trancferase 1, _C640 phosphodiesterase GPCPD1
PPP2R1A Serine/threonine-
P30153_C | protein phosphatase 2A 65 kDa P34932_ .
377 regulatory subunit A alpha 1103 ca17 HSPA4 Heat shock 70 kDa protein 4 3803
isoform
PPP2R1A Serine/threonine-
P30153_C | protein phosphatase 2A 65 kDa P34932_ .
390 regulatory subunit A alpha 1104 c779 HSPA4 Heat shock 70kDa protein 4 3804
isoform
P60866_C | RPS20 40S ribosomal protein 1105 P21291 _ CSRPM Cysteine and glycine-rich 3805
70 S20 C58 protein 1
Q9P258 _ . Q9UHR5 o .
Ca28 RCC2 Protein RCC2 1106 c172 SAP30BP SAP30-binding protein 3806
P60709_C . . P31937 _ HIBADH 3-hydroxyisobutyrate
285 ACTB Actin, cytoplasmic 1 1107 C211 dehydrogenase, mitochondrial 3807
. . . RPNI Dalichyl-
P22§3;4—C PAICS Multg\gétzlonal protein 1108 PO&S;? - diphosphooligosaccharide—protein 3808
glycosyltransferase subunit 1
P27348_C . Q14980_ NUMA1 Nuclear mitotic apparatus
237 YWHAQ 14-3-3 protein theta | 1109 C658 orotein 1 3809
P12004_C PCNA Prohfergtmg cell 1110 QoBYV8 CEP41 Centrosomal protein of 41kDa | 3810
81 nuclear antigen Cl71
P68104_C | EEF1A1 Elongation factor 1- | ;4 | Q8IUCE_ TICAMI TIR domain-containing 3811
234 alpha 1 C485 adapter molecule 1
Q96FW1_ | OTUBL Ubiquitin thioesterase 1112 Q08378_ | GOLGAS Golgin subfamily A member 3812
C23 OTUB1 C769 3
Q13200_C [ PSMD2 26S proteasome non- 1113 Q12912_ | LRMP Lymphoid-restricted membrane 3813
779 ATPase regulatory subunit 2 C72 protein
P22314_C | UBAL Ubiquitin-like modifier- 1114 QouUBD5 ORC3 Origin recognition complex 3814
632 activating enzyme 1 C711 subunit 3
P37802_C ; 000743 _ PPP6C Serine/threonine-protein
38~ TAGLN2 Transgelin-2 HIST " cos2 phosphatase 6 catalytic subunit 3815
FO78%2.C | TAGLN2 Transgelin-2 116 | XD CDC73 Parafibromin 3816
P46782_C RPS5 40S ribosomal protein 1117 Q1KMD3 HNRNPUL 2 Heterogeneous nuclear 3817
172 S5 C518 ribonucleoprotein U-like protein
P04075_C ALDOA Fructose- 1118 QOP2J5_ LARS Leucine-tRNA ligase, 3818
339 bisphosphate aldolase A C70 cytoplasmic
P05386_C | RPLPL 60S acidic ribosomal | ;1,4 | Q9P2J5_ LARS Leucine-tRNA  ligase, 3819
61 protein Pl C83 cytoplasmic
P63000_C RACI Ras-related C3 1100 | P14678_ SNRPB Small nuclear 3820
178 botulinum toxin substrate 1 C19 ribonucleoprotein-associated protein
P07195 C LDHB L-lactate 1121 QOH845 _ ACAD?9 Acyl-CoA dehydrogenase 3821
294 dehydrogenase B chain ) C613 family member 9, mitochondrial
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Q13148_C | TARDBP TAR DNA-binding Q6KB66 _ .
244 protein 43 1122 C49 KRT80 Keratin, type I cytoskeletal 80 | 3822
PRDX3 Thioredoxin- . .
P30048 C . 043143 DHX15 Putative pre-mRNA-splicing
- dependent peroxide reductase, | 1123 - 3823
229 mitochondrial C190 factor ATP-dependent RN
P62306_C SNRPF Small nuclear 1124 | POTT7S_ PPP2CA Serine/threonine-protein 3824
66 ribonucleoprotein F C20 phosphatase 2A catalytic
015371 _C | EIF3D Eukaryotic translation P04062_ :
19 initiation factor 3 sub-unit 1125 C287 GBA Glucosylceramidase 3825
P17987 C TCP1 T-complex protein 1 Q05086 _ — L
397 ~ subunit alpha 1126 C108 UBE3A Ubiquitin-protein ligase E3A | 3826
QI9Y5P6_ | GMPPB Mannose-1-phosphate 1127 QINPAS ENY2 Enhancer of yellow 2 3827
C245 guanyltransferase beta C40 transcription factor homolog
Q9BW61 _ DDA1 DET1- and DDB1- 1128 QINWZ3 IRAK4 Interleukin-1 receptor- 3828
C25 associated protein 1 C13 associated kinase 4
Q14974 _C | KPNB1 Importin subunit beta- Q03001 _ .
585 1 1129 C2128 DST Dystonin 3829
Q9BUF5_ . ' P48634_ .
C303 TUBBG6 Tubulin beta-6 chain | 1130 | CA37 PRRC2A Protein PRRC2A 3830
P52272_C HNRNPM Heterogeneous P55196 _ .
653 nuclear ribonucleoprotein M 1131 C1206 MLLT4 Afadin 3831
SMNDCL1 Surviva of motor
075940 _C neuron-related-splicing factor | 1132 PS5196_ MLLT4 Afadin 3832
214 3 Cl 684
000233 _C | PSMD9 26S proteasome non- 1133 Q9POW2 HMG20B SWI/SNF-related matrix- 3833
59 ATPase regulatory subunit 9 C177 associated actin-dependent
P63208_C SKP1 S-phase kinase- Q8WWI1 ) .
160 associated protein 1 1134 Co61. LMO 7 LIM domain only protein 7 3834
QoY 224 Cl4orfl66 UPF0568 protein P49903 _ . _
C19 Cl4orfles 1135 c71 SEPHS1 Selenide, water dikinase 1 3835
P30626_C . P52435_ POLR2J DNA-directed RNA
194 SRI Sorcin 1136 C31 polymerase |l subunit RPB1 1-a 3836
Q9IBXW7 CECRS Cat eye syndrome 1137 043865 _ AHCYL1 Putative 3837
C392 critical region protein 5 "~ C292 adenosylhomocysteinase 2
P60842_C | EIF4A1 Eukaryotic initiation 1138 Q92900_ | UPFI Regulator of nonsense transcripts 3838
134 factor 4A-I C188 1
%321270——0 RPS21 405 rg)fo mal protein 1139 Qgéi;;l_ PMM1 Phosphomannomutase 1 3839
P50990_C CCT8 T-complex protein 1 Q15942 _ .
149 subunit theta 401 “ya3 ZYXZyxin 3840
. . . MTHFDIL Monofunctional Cl-
P22263:;4_C PAICS Mult:;\ggonal protein 1141 QGgGBf 5_ tetrahydrofolate synthase, 3841
- mitochondrial
Q13148_C | TARDBP TAR DNA-binding 1142 Q9BZF9_ | UACA Uvedl autoantigen with coiled- 3842
39 protein 43 C980 coil domains and ankyrin repeats
P17987_C TCP1 T-complex protein 1 1143 QINY Q6 CELSR1 Cadherin EGF LAG seven- 3843
357 subunit alpha C1840 pass G-type receptor 1
P31946_C YWHAB 14-3-3 protein 1144 014936 _ CASK Peripheral plasma membrane 3844
96 beta/alpha C633 protein CASK
P61289_C | PSMES Proteasome activator 1145 Q96C36 _ PY CR2 Pyrroline-5-carboxylate 3845
92 complex subunit 3 C95 reductase 2
P26641_C EEF1G Elongation factor 1- Q2190 TYSND1 Peroxisomal leader peptide-
- 1146 - : 3846
68 gamma C240 processing protease
P78371_C CCT2 T-complex protein 1 014980 _ -
395 subunit beta 1147 C119 XPOI Exportin-1 3847
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P14868_C DARS Aspartate-- (RNA P31948 _ . l

203 ligase, cytoplasmic 1148 ca71 ST1P1 Stress-induced-phosphoprotein 1 | 3848
Q92530_C | PSMF1 Proteasome inhibitor 1149 | Q9Y2L1_ DIS3 Exosome complex exonuclease 3849

185 P131 subunit C194 RRP44
P25398_C | RPS12 40S ribosomal protein Q96EB1_ .

90 S12 1150 ca12 ELP4 Elongator complex protein 4 3850
P25205_C MCM3 DNA replication 1151 P23921 _ RRMI Ribonucleoside-diphosphate 3851

148 licensing factor MCM3 C254 reductase large subunit
P60174_C TPI1 Triosephosphate Q12802 _ . .

79 isomerase 1152 C1232 AKAP13 A-kinase anchor protein 13 3852
P43487 C RANBP1 Ran-specific 1153 Q13404 _ UBE2V1 Ubiquidn-conjugating 3853

132 GTPase-activating protein Cl44 enzyme E2 variant 1
P62280_C | RPS1 140S ribosomal protein 1154 Q8TDX7 | NEK7 Serme/threonine-protein kinase 3854

131 S | C224 Nek7.

P13639 _C . P27708 .

651 EEF2 Elongation factor 2. | 1155 C2002 CAD CAD protein 3855
P13$§’f—c EEF2 Elongation factor 2 | 1156 Q?;;“;?- VPRBP Protein VPRBP 3856
Qg’\éfgg— FAMA9B Protein FAM49B | 1157 | P232%— | SP100 Nudlear autoantigen Sp-100 | 3857
P62937_C | PPI1A Peptidyl-prolyl cis-trans 1158 075592 _ MY CBP2 Probable E3 ubiquitin- 3858

62 isomerase A C2163 protein ligase MY CBP2
P23528_C - Q12962 _ TAFIO Transcription initiation factor

39 CFL1 Cofilin-l 1159 C174 TEID subunit 10 3859
P46776_C RPL27A 60S ribosomal Q99700 _ .

70 protein L27a 1160 C556 ATXN2 Ataxin-2 3860
P49§§65 € GMPS GMP synthase 1161 QQC\:(gSlITZO_ TNPO3 Transporting 3861
Q16851 _C UGP2UTP-glucose-l- 1162 A1KXE4 FAM168B Myelin-associated neurite- 3862

123 phosphate uridylyltransferase C63 outgrowth inhibitor
P14618_C PKM Pyruvate kinase Q13671 _ .

358 isozymes M1/M2 1163 co84 RIN1 Ras and Rab interactor 1 3863
P14618 C PKM Pyruvate kinase P62913_ . .

474 isozymes M1/M2 1164 C150 RPL1 1 60S ribosomal protein L1 1 3864
P13489_C . L Q9H832_ | UBE2Z Ubiquitin-conjugating enzyme

409 RNH1 Ribonuclease inhibitor 1165 Cl00 E2 7 3865
015355 _C | PPM G Protein phosphatase Q00796 _ .

on1 1G 1166 C301 SORD Sorbitol dehydrogenase 3866
%Bffll-c HISTIH3JHistoneH3.1 1167 P%’;gé— PNP Purine nucleoside phosphorylase | 3867
P08238 C | HSPOOAB 1Heat shock protein Q9Y5U2 .

501 HSP 90-beta 1168 co9 TSSC4 Protein TSSC4 3868
Q99439 C . 096017 _ | CHEK2 Serine/threonine-protein kinase

175 CNNZ2 Calponin-2 1169 C539 Chk2 3869
000299 C | CUC1 Chloride intracellular 096019 _ _ -

293~ channel protein 1 1170 C152 ACTL6A Actin-like protein 6A 3870

PBK Lymphokine-activated . . .
Q96KB5_ - i o ; P52701 _ MSH6 DNA mismatch repair protein

C22 killer T-cell ;r:}g;ated protein | 1171 C694 Msh6 3871
P00492_C | HPRT1 Hypoxanthine-guanine 1172 P26440 _ 1VD Isovaleryl-CoA dehydrogenase, 3872

106 phosphoribosyl transferase C378 mitochondrial
Qi ¢ TSNTranglin 1173 | Q5 | CDC37 Hepoo co-chaperone Cdc37 | 3873
P52565_C ARHGDIA Rho GDP- 1174 QI9NUWS | TDPI Tyrosyl-DNA phosphodiesterase 3874

79 dissociation inhibitor 1 C135 1
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P78417 C GSTO1 Glutathione S- 1175 Q14139 _ UBE4A Ubiquitin conjugation factor 3875
237 transferase omega-1 C79 E4 A
Q01518_C CAP1 Adenylyl] cyclase- Q96FV9_ .
03 associated protein 1 1176 C49 THOC1 THO complex subunit 1 3876
Q13148 C | TARDBP TAR DNA-binding 1177 P33992 MCMS DNA replication licensing 1877
50 protein 43 C397 factor MCM5
P51665_C | PSMD7 268 proteasome non- Q15417_ .
116 ATPase regulatory subunit7 | 1178 | “com3 CNN3 Calponin-3 3878
P17987_C TCP1 T-complex protein 1 1179 P41567_ | EIF1 Eukaryotic translation initiation 3879
147 subunit alpha C69 factor 1
000299 C | CLICI Chloride intracellular P30626 .
59 channel protein 1 1180 C162 SRI Sorcin 3880
SMCHD1 Structural maintenance of
P61077_ C | UBE2D3 Ubiquitin- A6NHR9 ) . .
- . : 1181 chromosomes flexible hinge domain 3881
85 conjugating enzyme E2 D3 _Cl1433 containing 1
QU6830.C | PRDXI Peroxiredoxin- | 1182 | 2040~ IPOS Importin-5 3882
POeTC ENOI Alpha-cnolase | 1183 | O0uret- IPOS Importin-5 3883
P28062_C | PSMB8 Proteasome subunit 060563 __ .
120 beta type-8 1184 C630 CCNT1 Cyclin-T1 3884
Q96B23_ C180rf25 Uncharacterized P35580_ .
C57 protein C180rf2S 1185 C678 MYH10 Myosin-10 3885
P05388_C | RPLPO 60S acidic ribosomal 1186 P60228 | EIF3E Eukaryotic translation initiation 3886
119 protein PO C345 factor 3 subunit
Q14353_C | GAMT Guanidinoacetate N- 1187 P49116 _ NR2C2 Nuclear receptor subfamily 2 3887
91 methyltransferase C387 group C member 2
P11142 C | HSPAB Heat shock cognate 71 1188 P42330 } AKRIC3 Aldo-keto reductase family 1 3888
17 kDa protein C242 member C3
TRMT112 tRNA . . .
QOUI30_ methyltransferase 112 1189 | 080271 | SPAGY C-Jun-amino-terminal kinase- | 3459
C33 C1155 interacting protein 4
homolog
P27348 C . Q96FA3 _ PELI1 E3 ubiquitin-protein ligase
94 YWHAQ 14-3-3 protein theta | 1190 c61 pellino homolog 1 3890
P51812_C | RPS6KA3 Ribosomal protein 1191 Q96IF1_ AJUBA LIM domain-containing 3891
579 $6 kinase alpha-3 C224 protein ajuba
P62304_C SNRPE Small nuclear 1192 Q9ULK4 | MED23 Mediator of RNA polymerase 3892
46 ribonucleoprotein E C297 11 transcription subunit
P67936 C | TPM4 Tropomyosin alpha-4 1193 Q9ULK4 | MED23 Mediator of RNA polymerase 3893
247 chain C1319 II transcription subunit
QY9H3P7_ | ACBD3 Golgi resident protein 000622 _ .
C129 GCP60 1194 C359 CYR61 Protein CYR61 3894
P49589_C | CARS Cysteine~RNA ligase, | 1155 | 0939851 1op3p DNA topoisomerase 3-beta-1 | 3895
27 cytoplasmic C217
Q9BY32_ ITPA Inosine triphosphate 1196 P33240 CSTF2 Cleavage stimulation factor 3896
C146 _pyrophosphatase C62 subunit 2
P25205_C MCM3 DNA replication 1197 P52272 HNRNPM Heterogeneous nuclear 3897
360 licensing factor MCM3 C694 ribonucleoprotein M
APIP Probable L ,
QQg 31}59— methylthioribulose-1- 1198 Aog,,\éf L lmAigRT:i‘;un-hke n;oGdlﬁer- 3898
phosphate dehydratas - g enzy
P18669 _C PGAM1 Phosphoglycerate QIBZGI g . g
153 mutase 1 1199 C116 RAB34 Ras-related protein Rab-34 3899
075390_C CS Citrate synthase, 1200 P53384_ NUBP1 Cytosolic Fe-S cluster 3900
211 mitochondrial C25 assembly factor NUBP1

-154-




WO 2017/210600

PCT/US2017/035748

DPYSL2
Q16555 _C Dihydropyrimidinase-related 1201 Q15181 _ PPA1 Inorganic pyrophosphatase 3901
504 . Clu
protein 2
OSGEP Probable tRNA
P62993_C | GRB2 Growth factor receptor- QONPF4_ .
32 bound protein 2 1202 c73 threonylcgrbamoylz_adenos ne 3902
biosynthesis
P63104 C YWHAZ 14-3-3 protein QI96FF9_ .
Y seta/deita 1203 C195 CDCAS Sororin 3903
BOV043_ ) Q8NFC6 | BODILI Biorientation of chromosomes
cuz ~ | VARSValyl-tRNA synthetase | 1204 | =" 7, in cell division protein 3904
P62937_C | PPIA Peptidyl-prolyl cis-trans 1205 QOUPN7 PPP6R1 Serme/threonine-protein 3905
161 isomerase A C37 phosphatase 6 regulatory
Q8N806 _ UBR?7 Putative E3 ubiquitin- 1206 QOUPN9 TRIM33 E3 ubiquitin-protein ligase 3906
C35 protein ligase UBR7 C447 TRIM33
pP10768_C ESD S-formylglutathione JBQR44 _ ) . .
56 hydrolase 1207 Ca22 CDK1 1B Cyclin-dependent kinase 11B | 3907
CPSF6 Cleavage and .
Q16630_C polyadenylation specificity 1208 Q641Q2_ FAM21A WASH complex subunit 3908
159 ) C5%4 FAM21A
factor subunit
PAT756_C CAPZB F-actin-capping 075362 _ o )
147 protein subunit beta 1209 Coa1 ZNF217 Zinc finger protein 217 3909
QIUMR2 DDX 19B ATP-dependent P78406
C393 RNAhdlicase DDX19B 1210 C106 RAEl mRNA export factorA 3910
PO0558 C PGK1 Phosphoglycerate 1211 Q6P2B _ FAHD2B Fumarylacetoacetate 3911
379 kinase 1 C215 hydrolase domain-containing protein
Q9NZZ3_ CHMP5 Charged 1212 | PA9770_ EIF2B2 Trandation initiation factor 3912
C20 "I multivesicular body protein 5 C310 elF-2B subunit beta
P5116818%—C HCFC1 Host cell factor 1 | 1213 | S0 | YTHDF2 YTH domain family protein 2 | 3913
P41250 C . . P25205_ MCM3 DNA replication licensing
471 GARS Glycine-tRNA ligase | 1214 C319 factor MCM3 3914
000299 C | CLIC1 Chloride mt_racellular 1215 P36959 _ GMPR GMP reductase 1 3915
191 channel protein 1 C186
Q9BV86_ | NTMTI N-terminal Xaa-Pro- 1216 | 000273 _ DFFA DNA fragmentation factor 3916
C195 Lys N-methyltransferase 1 C165 subunit alpha
TCEB1 Transcription i .
Q15369 _C elongation factor B 1217 P49790 | NUP153 Nuclear pore complex protein 3917
112 : C593 Nupl53
polypeptide 1
P14618 C PKM Pyruvate kinase Q00610 _ . .
49 isozymes M M2 1218 C1528 CLTC Clathrin heavy chain 1 3918
043707 _C . Q9BZ67_ FRMD8 FERM domam-containing
499 ACTN4 Alpha-actinin-4 1219 C206 protein 8 3919
Q16576_C RBBP7 Histone-binding 1220 Q5vZ89_ | DENND4C DENN doniam-containing 3920
97 protein RBBP7 C850 protein 4C
P28838_C ; . Q8l1Y18_ SMC5 Structural maintenance of
462 LAP3 Cytosol aminopeptidase | 1221 casl chromosomes protein 5 3921
Q00839_C HNRNPU Heterogeneous 1222 Q9IBXP5 SRRT Serrate RNA effector molecule 3922
607 nuclear ribonucleoprotein U C490 homolog
095861 _C | BPNT1 3(2),5-bisphosphate P29692_ ) ]
42 nucleotidase 1. 1223 C217 EEF1D Elongation factor 1-delta 3923
P40926_C | MDH2 Malate dehydrogenase, P29692_ . ]
212 mitochondrial 1224 Co47 EEF1D Elongation factor 1-delta 3924
Q9Y 270 _ SUGT1 Suppressor of G2 1225 P62979 _ RPS27A Ubiquitin-40S ribosomal 3925
C62 allele of SKP 1homolog C121 protein S27a
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060%208 ~C | PQBPL Po'ggtu;imllneb' nding 1226 078233 — | WDRI WD repeat-containing protein 1 | 3926
P09%66 1 C SNRPA1 U2 small nuclear Q13131 PRKAA1 5-AMP-activated protein
89 ribonucleoprotein A 1227 C185 kinase catalytic subunit 3927
P63279_C UBE2l SUMO-conjugating 1228 P23368 _ ME2 NAD-dependent malic enzyme, 3908
138 enzyme UBC9 : C441 mitochondrial
%2%588—C YWHAEeplS?IF;B protein 1229 POélfj:il? - TP53 Cellular tumor antigen p53 3929
QB8WVI2 _ NUDCD2 NudC domain- 1230 Q72677 _ HUWEL E3 ubiquitin-protein ligase 3930
C99 containing protein 2 Cl1074 HUWE 1
lefgg_c PCBP1 E?(')i’gr?)ib' nding 13 | @ (1:%%4;— DBN1 Drebrin 3931
P07900_C | HSP90AA1 Heat shock protein 1232 QOUPQO LIMCH1 LIM and caponin homology 3932
597 HSP 90-apha C55 domains-containing protein
P21131353;_C FLNA Filamin-A 1233 Q926821_ RAD 18 E3 Ubll?(XJIIDtI 1nE;protem ligase 3933
P14618_C PKM Pyruvate kinase 1934 Q7Z3D6 _ C140ifIS9 UPF03 17 protein 3934
326 isozymes M I/M2 C124 C14orfl59, mitochondrial
lef:?j - CTBPL Cr;:gz;nllqnall-bl nding 1235 QSSEP,Z;— CEPS5 Centrosomal protein of 55 kDa | 3935
P48643_C CCT5 T-complex protein 1 P62826 _ i .
181 subunit epsilon 1236 css RAN GTP-binding nuclear protein Ran | 3936
P00338_C LDHA L-lactate P18583 .
- ' . ~ SON Protein SON 3937
35 dehydrogenase A chain . 1237 C2070 otein
FeoT89.C | POMAS ai;‘;;"‘%rgi SUBUNE 1535 | Q92616_ | GONILI Trandational activator GCNI | 3933
pP28838_C . . P22087 _ FBL rRNA 2-O-methyltransferase
335~ LAP3 Cytosol aminopeptidase | 1239 C99 fibrillarin _ 3939
P00558_C PGK1 Phosphoglycerate 1240 Q96124 FUBP3 Far upstream element-binding 3940
316 kinase 1 C460 protein 3
Q9BQ69 _ MACROD1 O-acetyl-ADP- Q14657 _ LAGE3 L anti famil ber 3 3041
C186 ribose deacetylase MACROD1 1241 C113 antigen family memoer
P23368_C ME2 NAD-dependent malic P49327 .
- ! . - FASN Fatt d synth 3942
120 enzyme, mitochondrial 1242 C2091 y acid synthase
P0731’%5—C . eh;?rg';en;'ea"éat;am 1243 Pégig— FASN Fatty acid synthase 3043
Q92879 _C CELF1 CUGBP Elav-like 1244 Q9UDR5 AASS Alpha-aminoadipic 3944
150 family member 1 C534 semialdehyde synthase, mitochondial
Q9Y 696 _ CLIC4 Chloride intracellular 1245 Q15746 _ MYLK Myosin light chain kinase, 3945
ClOO channel protein 4 C83 smooth muscle
Q8NBF2 _ NHLRC2 NHL repeat- 1246 014929 _ | HATI Histone acetyltransferase type B 3946
C716 containing protein 2 C120 catalytic subunit
P24fa4—c EEFIB2 Elongation factor 1- | 1547 | QU57— | KIF15 Kinesin-like protein KIF15 | 3047
P46782_C | RPS5 40S ribosomal protein 1248 Q8TBC4 UBA3 NEDDB8-activating enzyme E| 3048
155 S5 C139 catalytic subunit
H3BQZ7 . . Q13596 . .
57 T Uncharacterized protein 1249 c318 SNX1 Sorting nexin-1 3949
NCKAPIL Nck-associated protein 1-
Q93??65§ < LPP Lipoma-preferred partner | 1250 P5371868 - like ' P 3950
P04075_C ALDOA Fructose- 1251 P31150_ | GDI1 Reb GDP dissociation inhibitor | oz
202 bisphosphate aldolase A C202 alpha
Q7KZF4_ | SND1 Staphylococcal nuclease | 5, | QI6BNS_ FAM105B Protein FAM1058 3952
C560 domain-containing protein CA7
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P40227_C | CCT6A T-complex protein 1 1253 Q12888 _ TP53BP1 Tumor suppressor pS3- 3953
406 subunit zeta C1703 binding protein 1
P60174_C TPI1 Triosephosphate 1254 QONRY 4 ARHGAP35 Rho GTPase-activating 3954
255 isomerase C814 protein 35
Q08J23_C | NSUN2 tRNA (cytosing(34)- Q9BV68 _ . .
201 C(5))-methyltransferase 1255 Cl5 RNF126 RING finger protein 126 3955
P15927 C | RPA2 Replication protein A 32 1956 Q92974 _ ARHGEF2 Rho guanine nucleotide 3956
219 kDa subunit C715 exchange factor 2
P09622_C DLD Dihydrolipoyl 1957 Q9HAU4 SMURF2 E3 ubiquitin-protein ligase 3957
477 dehydrogenase, mitochondrial C716 SMURF2
p28838 C ) . P24928 POLR2A DNA-directed RNA
376~ | LAPS Cytosol aminopeptidase | 1258 | 1474 polymerase 11 subunit RPB1 3958
= GMPS GMP synthase 1250 | FO7S0_ CTSB Cathepsin B 3959
QO9H3H3_ Cllorf68 UPF0696 protein 1260 075190 _ DNAJB6 Dnal homolog subfamily B 3960
C222 Cllorf68 C275 member 6
PO7737_C _— Q9Y6X8 ZHX2 Zinc fingers and homeoboxes
128 PFNI Profilin-1 1261 cll protein 2 3961
Q00839 C HNRNPU Heterogeneous P62263 _ . _
504 nuclear ribonucleoprotein U 1262 css RPS14 40S ribosomal protein S14 3962
Q14974 C } KPNB 1Importin subunit beta- P31146 _ -
455 1 1263 C195 COROIA Coronin-1A 3963
PFAS .
015067 C : . Q9H2M9 | RAB3GAP2 Rab3 GTPase-activating
- Phosphoribosylformylglycina 1264 . . . 3964
66 midine synthase _C1336 protein non-catalytic subunit
Q01813 _C | PFKP 6-phosphofructokinase 1265 060825 _ PFKFB2 6-phosphofructo-2- 3965
112 type C C105 kmase/fructose-2,6-bisphosphatase 2
P11413 C | G6PD Glucose-6-phosphate 1- 1266 QONTJ3_ SMC4 Structural maintenance of 3966
385 dehydrogenase Cc271 chromosomes protein 4
Q13561_C . . QO0577_ { PURA Transcriptional activator protein
540 DCTN2 Dynactin subunit 2 1267 C292 Pur-alpha 3967
Q13162_C . . Q5VTS52_ RPRD2 Regulation of nuclear pre-
245 PRDX4 Peroxiredoxin-4 1268 C903 MRNA domain-containing protein 3968
P50991_C CCT4 T-complex protein 1 1269 Q9UKV3 ACINI Apoptotic chromatin 3969
252 subunit delta C733 condensation inducer in the nucleus
GNAI2 Guanine nucleotide- : :
P04899 C L . - ; Q92552 _ MRPS27 28S ribosomal protein S27,
12 binding protein G(i) subunit 1270 ca9 mitochondria] 3970
alpha 12
SGTA Small glutamine-rich : :
043765 _C tetratricopeptide repest- 1271 Q96MG7 | NDNL2 Melanoma-associated antigen 3971
153 - . _C283 Gl
containing protein alpha
P34932 C HSPA4 Heat shock 70 kDa 1272 Q7L5D6 _ GET4 Golgi to ER traffic protein 4 3972
290 protein 4 C205 homolog
P61247_C | RPS3A 40S ribosomal protein | ;.05 | Q8NSS6_ AFAP Actin filament-associated 3973
96 S3a C471 protein 1
P04075_C ALDOA Fructose- 1974 | QBNS56_ AFAPI Actin filament-associated 3974
73 bisphosphate aldolase A C506 protein 1
Q96EP5_ DAZAPI DAZ-associated 1275 P62987 _ UBAS?2 Ubiquitin-60S ribosomal 3975
C85 protein 1 C115 protein L40
Faris c CAD CAD protein 1276 | NIET- | EROIL EROI-likeprotein apha | 3976
Q16822 C PCK?2 Phosphoenol pyruvate Q6IBSO_ —
431 carboxykinase 1277 C275 TWEF2 Twinfilin-2 3977
Q96KB5_ PBK Lymphokine-activated 1278 Q04724 _ | TLEl Transducin-like enhancer protein 3978
C70 killer T-cell-originated protein C89 1 :
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P0O0558_C PGK1 Phosphoglycerate Q9H3U1 .
108 kinase 1 1279 C650 UNC45A Protein unc-45 homolog A 3979
Q15365_C PCBP1 Poly(rC)-binding 1280 043374 _ | RASA4 Ras GTPase-activating protein 3980
293 protein 1 C797 4
P60174_C TPI1 Triosephosphate 1281 QINUQS8 ABCF3 ATP-binding cassette sub- 3981
164 isomerase C628 family F member 3
P62826_C RAN GTP-binding nuclear 1282 QOUJIF2 _ RASAL2 Ras GTPase-activating 3982
120 protein Ran C443 protein NGAP
075348 _C ATP6V1G1 V-type proton P61160 _ . .
69 ATPase subunit G 1 1283 all ACTR2 Actin-related protein 2 3983
Q9Y2D5_ AKAP2 A-kinase anchor 1284 Q7z6M1 RABEPK Rab9 effector protein with 3984
C296 protein 2 C115 kelch motifs
%111528—(: ACTRS Actin-related protein 3 | 1285 Q342128_ ILK mtegrin-linked protein kinase 3985
. . PPP2R1A Serine/threonine-protein
P36405_C ARL3 ADP-ribosylation P30153_
118 factor-like protein 3 1286 C317 phosphamasg 2A 65 kpa regulatory 3986
. subunit A alpha isoform
P62937_C | PPIA Peptidyl-prolyl cis-trans P62273 __ . .
115 isomerase A 1287 C39 RPS29 40S ribosomal protem S29. 3987
P35754_C . P61218 _ POLR2F DNA-directed RNA
83 GLRX' Glutaredoxin-1 1288 C76 polymerases |, M, and 111 subunit 3988
00006t < PLING Perilipin3 | 1280 | 0>~ MTPN Myotrophin 3989
Q12874_C SF3A3 Splicing factor 3A 1290 Q92888 _ ARHGEFI Rho guanine nucleotide 3990
103 subunit 3 C815 exchange factor 1
Q9H4M9_ |1 EHD1 EH domain-containing Q9BZX?2 - - .
C138 protein 1 1291 coal UCK?2 Uridine-cytidine kinase 2 3991
Q15185_C PTGES3 Prostaglandin E 043815 _ "
76 synthase 3 1292 C316 STRN Striatin 3992
P04632_C CAPNSL Capain smal 1293 094925 _ GLS Glutaminase kidney isoform, 3993
190 subunit 1 C463 mitochondrial
P13489_C , Lo P42224 | STATL1 Signal transducer and activator
75 RNH1 Ribonuclease inhibitor | 1294 C155 of transcription 1 3994
095372 _C _ LYPLA2 Acyl-protein 1295 P30837_ | ALDHIBI Aldehyde dehydrogenase X, 3995
213 thioesterase 2 C169 mitochondrial
P84085_C | ARF5 ADP-ribosylation factor 1296 P62140 __ PPP1CB Serine/threonine-protein 3996
62 5 C139 phosphatase PPl-beta catalytic
P55786_C | NPEPPS Puromycin-sensitive 1297 QB6XQN6 NAPRT1 Nicotinate 3997
265 aminopeptidase C533 phosphoribosyltransferase
Q14204 C DYNC1H1 Cytoplasmic 1298 Q96DM3 C180rf8 Uncharacterized protein 3998
1977 dynein 1heavy chain 1 C333 C180rf8
P14866_C HNRNPL Heterogeneous P33764 _ ' i
581 nuclear ribomicleoprotein L 1299 C53 S100A3 Protein S100-A3 3999
Q14980_C NUMAZ1 Nuclear mitotic 1300 Q96F86 _ | EDCS Enhancer of mRNA-decapping 4000
160 " apparatus protein 1 Co1 protein 3
PPP6C Serine/threonine-
000743 _C protein phosphatase 6 catalytic | 1301 000221 _ NFKBIE NF-kappa-B inhibitor epsilon | 4001
192 subunit C187
PO7741_C APRT Adenine 1302 Q9ULC4 MCTS Malignant T-cell-amplified 4002
83 phosphoribosyltransferase Cl144 sequence 1
075607 _C . 060841 _ | EIF5B Eukaryotic tranglation initiation
105 NPM3 Nucleoplasmin-3 1303 c635 factor 5B 4003
P09429 _C | HMGB1 High mobility group 1304 Q5TFE4 _ NT5DCI 5-nucleotidase domain- 4004
23 protein Bl C179 containing protein 1
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P26641_C EEF1G Elongation factor 1- 1305 QOUNM®6 | PSMD13 26S proteasome non-ATPase 4005
339 gamma Cl14 regulatory subunit 13
SSSCA1 Sjoegren
060%?5 € syndrome/scleroderma 1306 oé?’lsfgg— ‘NRD1 Nardilysin 4006
autoantigen 1
Q66K 74 _ MAP1S Microtubule- Q9HAV4 .
C342 associated protein 1S 13071 " cq157 XPOS Exportin-5 4007
Q52LJ0_C ! 043172 _ PRPF4 U4/U6 small nuclear
63 FAM98B Protein FAM98B 1308 caal ribonucleoprotein Prpa 4008
P62249_C | RPSI6 40S ribosomal protein 1309 Q8IXW5 RPAP2 Putative RNA polymerase 4009
25 S16 C105 subunit Bl CTD phosphatase
P35579_C - Q6QNYO BLOC 1S3 Biogenesis of lysosome-
988 MYHS9 Myosin9 1310 C180 related organelles complex 4010
DUT Deoxyuridine 5-
P33§21§ - triphosphate 1311 QlciGz%?— GANAB Neutral alpha-glucosidase AB | 4011
nucleotidohydrolase,
QIY6EO_ STK24 Serine/threonine- | Q27381 _ -
c89 protein kinase 24 1312 C394 INF2 Inverted forrnin-2 4012
P49411_C | TUFM Elongation factor Tu, 1313 P60900_ | PSMAG Proteasome subunit apha type- 4013
222 mitochondrial C137 6
Q01813 _C | PFKP 6-phosphofhictokinase 1314 P55786_ NPEPPS Puromycin-sensitive 4014
360 typeC : C66 aminopeptidase
Qram_c|  MERCE T SRIA 1ags | P62879_ |  GNB2 Guanine nudeotidebinding | o1
177 yip ensfym © CaPPIng C317 protein G(1)/G(S)/G(T)
015355 _C | PPMIG Protein phosphatase 1316 Q9Y692 _ GMEB 1 Glucocorticoid modulatory 4016
164 1G C274 element-binding protein
QaIB=D- TWF2 Twinfilin-2 1317 | 07 - NOPS56 Nucleolar protein 56 4017
QONVGS8_ TBC1D13 TBC1 domain 1318 Q9C0oC2_ TNKS1BP1 182 kDatankyrase-I- 4018
C387 family member 13 C1296 binding protein
BCAT2 Branched-chain-
015222 ¢ amino-acid aminotransferase, 1319 ngggs- PSMD6 ?g;gtcc))treazojrgfnﬂog-ATPase 4019
mitochandrial y
P12004_C PCNA Proliferating cell 075533 _ - '
135 nuclear antigen 1320 C677 SF3B1 Splicing factor 3B subunit 1 4020
PB0660_C MYL6 Myosin light 1371 | ETEVK2 MTGI Mitochondria GTPase 1 | 4021
32 polypeptide 6 C23 '
P55072_C | VCP Transitional endoplasmic 095336 _ .
599 reticulum ATPase 1322 c78 PGL S 6-phosphogluconolactonase 4022
Q99439 _C - Q9C0B1_ FTO Alpha-ketoglutarate-dependent
240 CNN2 Calponin-2 1323 C326 dioxygenase FTO 4023
P05455_C . Q8TEU7 RAPGEF6 Rap guanine nucleotide
245 SSB Lupus Laprotein 1324 C1368 exchange factor 6 4024
07515341 -C CPNE3 Copine-3 1325 PSE:SS;SZGS?_ IRS1 Insulin receptor substrate | 4025
P26358_C DNMTI DNA (cytosine-5)- 1326 P04049 _ RAF1 RAF proto-oncogene 4026
62 methyltransferase 1 C637 serine/tm¥zonine-protein kinase
QTZ8W1- | DCXR Lxylulose reductase | 1327 PO0%0_ | MYL6 Myosin light polypeptide 6 | 4027
P10809_C HSPD1 60 kDa heat shock 1328 Q8NDH3 NPEPL 1 Probable aminopeptidase 4008
447 protein, mitochondria C189 NPEPL 1
P84077_C | ARF1 ADP-ribosylation factor 1329 P25786_ | PSMAI Proteasome subunit alpha type- 4029
159 1 C182 1
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Q15185 _C PTGES3 Prostaglandin E Q7L591 _ . .
40 synthase 3 1330 C385 DOK3 Docking protein 3 4030
Q16854 _C DGUOK. Deoxyguanosine 1331 Q9UIM3 ERRFI1 ERBB receptor feedback 4031
87 kinase, mitochondrial C146 inhibitor 1
QI9Y508 | RNF114 RING finger protein 000159 _ . .
cs 114 1332 C679 MYOIC Unconventional myosin-Ic 4032
P63208_C SKP1 S-phase kinase- P55060 _ .
120 associated protein 1 1333 C61 CSEILExportin-2 4033
000148 _C DDX39A ATP-dependent 1334 P14868 _ DARS Aspartate-tRNA  ligase, 4034
164 RNA helicase DDX39A C130 cytoplasmic
P25786_C PSMA1 Proteasome subunit 1335 P14868 _ DARS Agspartate-tRNA  ligase, 4035
148 aphatype-1 C259 cytoplasmic
P61221_C | ABCEl ATP-binding cassette 1336 P45954 ACADSB Short/branched chain 4036
88 sub-family E member 1 C261 specific acyl-CoA dehydrogenase
060%504 < PLIN3 Perilipin-3 1 1337 QOC1:(2584_ TFAP4 Transcription factor AP-4 4037
P15311_C , PO8I38 _ | NGFR Tumor necrosis factor receptor
117 EZR Ezrin 1338 C381 superfamily member 4038
QoUBWS8 COPS7A COP9 signalosome 1339 060671 _ RADI Cell cycle checkpoint protein 4039
Cl10 complex subunit 7a C239 RADI
P42765 C ACAA2 3-ketoacyl-CoA P46379 _ L .
287 thiolase, mitochondrial 1340 C856 BAG6 Large proline-rich protein BAG6 | 4040
Q99832 _C CCT7 T-complex protein 1 P26022_ . .
158 subunit eta 1341 C103 PTX3 Pentraxin-related protein PTX3 | 4041
P61978_C HNRNPK Heterogeneous 1342 Q9BYX2 | TBC1D2 TBCI domain family member 4042
145 nuclear ribonucleoprotein K C651 2A
Q13310_C PABPC4 Polyadenylate- P23610_ . .
132 binding protein 4 1343 C76 F8A3 Factor VIII intron 22 protein 4043
P35998_C PSMC2 26S protease 1344 Q9NZES MRPL35 39S ribosomal protein L35, 4044
377 regulatory subunit 7 C119 mitochondrial
P5277982—C HK2 Hexokinase-2 1345 Q%Jl‘]él— STOML2 Stomatin-like protein 2 4045
P35579_C . P31937_ HIBADH 3-hydroxyisobutyrate
91 MYH9 Myosin-9 1346 C251 dehydrogenase, mitochondrial 4046
MTHFD2 Bifunctional
PI3995_C | ethylenetetrahydrofolate | 1347 | @PNR20— | MBNL1 Muscleblind-like protein 1 | 4047
166 C34
dehydrogena
pP22102_C GART Trifunctional purine Q9POVI _ -
41 biosynthetic protein adenosin 1348 CIOO SEPTI10 Septin-10 4048
POCW22_ [ RPS17L 40S ribosomal protein Q96AT9 _ : o
c35 S17-like 1349 c23 RPE Ribulose-phosphate 3-epimerase | 4049
Q9UK45_ | LSM7 U6 snRNA-associated 1350 Q08378_ | GOLGAS3 Golgin subfamily A member 4050
C85 Sm-like protein LSm7 C1431 3
Q12874 _C SF3A3 Splicing factor 3A 1351 Q9Y 4X5 ARIH1 E3 ubiquitin-protein ligase 4051
274 subunit 3 C161 ARIH1
P348 SHMT2 Serine
13; - hydroxymethyltransferase, 1352 P%?felf - QDPR Dihydropter dine reductase 4052
mitochondrial
P15153_C RAC2 Ras-related C3 1353 Q7L014 _ | DDX46 Probable ATP-dependent RNA 4053
157 botulinum toxin substrate 2 C377 helicase DDX46
Q16186_C { ADRMI Proteasomal ubiquitin 1354 Q7L014 _ | DDX46 Probable ATP-dependent RNA 4054
88 receptor ADRMI C501 helicase DDX46
P15531_C | NMEL1 Nucleoside diphosphate 1355 Q92917 _ GPKOW G patch domain and KOW 4055
145 kinase A C137 motifs-containing protein
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P49327_C . P28340_ POLD1 DNA polymerase delta
2202 FASN Fatty acid synthase 1356 C1058 catalytic subunit 4056
P40926 C | MDH2 Malate dehydrogenase, 1357 P53350 _ PLK1 Serine/threonine-protein kinase 4057
275 mitochondrial C212 PLK1
P22314_C | UBAL Ubiquitin-like modifier- 1358 Q86VP6 _ CAND1 Cullin-associatedNEDD8- 4058
23 activating enzyme 1 C942 dissociated protein 1
PoaTD-C HK2 Hexokinase-2 1350 | P37 SERPENB6 Serpin B6 4059
Q12931 _C | TRAPL Heat shock protein 75 1360 P67775_ PPP2CA Serme/threonine-protein 4060
573 kDa, mitochondrial C266 phosphatase 2A catalytic
Pagea7_c | ANFPS2A Addc leudierleh | | Quaisa_ | EIF3A Eukaryotic trandation initiation | o
123 pRashaop cars factor 3 subunit
043865 _C AHCYLI Putative P19338_ .
279 adenosylhomocysteinase 2 1362 C543 NCLNucleolin 4062
095456 C | PSMGL Proteasome assembly 1363 Q16576 _ RBBP7 Histone-binding protein 4063
157 chaperone 1 C277 RBBP7
P49005_C | POLD2 DNA polymerase delta Q5UIPO_ . _
384 subunit 2 1364 C2274 RIFI Telomere-associated protein RIF| | 4064
Q96EY8_ | MMAB Cob(l)yrinic acid a,c- 1365 060566 _ BUB | B Mitotic checkpoint 4065
C132 diamide adenosyltransferase, C578 seivee/threonine-protein kinase
P28074_C | PSMBS5 Proteasome subunit 1366 060566 _ BUB IB Mitotic checkpoint 4066
111 beta type-5 C723 serine/threomne-protein kinase
075446 _C SAP30 Histone deacetylase Q9IUBU9
184 complex subunit SAP30 1367 C252 NXF1 Nuclear RNA export factor 1 4067
P05388_C | RPLPO 60S acidic ribosomal 1368 P41134_ | DI DNA-binding protein inhibitor 1D- 4068
27 protein PO C34 1
Q15366_C PCBP2 Poly(rC)-binding Q03001 _ .
158 protein 2 1369 C5610 DST Dystonin 4069
07369 € FLNB Filamin-B 1370 | 7220 | PSMB3 Proteasome subunit beta type-3 | 4070
PTPN11 Tyrosine-protein \ .
Q06124 C phosphatase non-receptor type | 1371 Q15054 | POLD3 DNA polymerase delta subunit 4071
259 11 C129 3
P40926_C | MDH2 Malate dehydrogenase, 1372 QoY 223 _ GNE Bifunctiona] UDP-N- 4072
285 mitochondrial C183 acetylglucosamine 2-epimerase/N .
QUBV79_ | MECR Trans2-enoyl-Con | oo | PB1323_ | pron ?yzfe Icﬁ')\ggfee;j”afoe:‘; A
C263 reductase, mitochondrial C373 beta
AHNAK Neuroblast
QU%OC | differentiation-associated | 1374 QXeT.- CRYZ Quinone oxidoreductase 4074
protein AHNA
Q9UBB5_ | MBD2 Methyl-CpG -binding 1375 P18031_ PTPN1 Tyrosine-protein phosphatase 4075
C359 doinain protein 2 C344 non-receptor type 1
PYCPvl Pyrroline-5- .
ALDO.
P32322_C carboxylate reductase 1, 1376 P0O4075 _ A Fructose-bisphosphate 4076
262 d ; C240 adolase A
mitochondrial
P31939 C ATIC Bifunctional purine Q8WYP5 . 4
241 biosynthesis protein PURH | 1377 | ~c1261 AHCTFL Protein ELYS o7
Q04917 C o . Q14145 _ KEAPI Kelch-like ECH-associated
97 YWHAH 14-3-3 protein eta 1378 c319 protein | 4078
P62753_C | RPS6 40S ribosomal protein Q14141 _ L
100 6 1379 Ca32 SEPT6 Septin-6 4079
Q9Y490_ . P46821_ | MAP1B Microtubule-associated protein |
C1353 TLN1 Tdin-1 1380 Co61 B 4080
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P52701_C | MSH6 DNA mismatch repair 000291 _ S . .
615 protein Msh6 1381 C249 HIP 1 Himtingtin-iriteracting protein 1 | 4081
P49591 C SARS Serine-tRNA  ligase, QI96A65_
300 cytoplasmic 1382 C106 EX0C4 Exocyst complex component 4 | 4082
P49411 C | TUFM Elongation factor Tu, 1383 | P348%_ SHMT1 Serine 4083
127 mitochondrial C389 hydroxymethyltransferase, cytosolic
POIOIO-C | HCFC1 Host oell factor 1 | 1384 | %%ZE7— | DNMBP Dynamin-binding protein | 4084
P6e0174 C TPI1 Triosephosphate 1385 095671 _ ASMTL N-acetylserotonin O- 4085
104 isomerase C274 methyltransferase-like protein
Q12982 _C | BNIP2 BCL2/adenovirus E1B P09960 _ .
205 19 kDa protein-interacting pro 1386 c147 LTA4H Leukotriene A-4 hydrolase 4086
Q9UHD8_ . . P09960 _ .
C375 SEPT9 Septin-9 1387 C200 LTA4H Leukotriene A-4 hydrolase 4087
P53618_C . Q86WBO0 | ZC3HC1 Nuclear-interacting partner of
888 COPB1 Coatomer subunit beta | 1388 C125 ALK 4088
Q8N163_ | KIAA1967 DBIRD complex Q96EP5 . . .
ce44 subunit KIAA1967 1389 C63 DAZAP1 DAZ-associated protein 1 4089
P61106_C RAB 14 Ras-related protein Q9Y490_ .
40 Rab-14 1390 c732 TLN1 Tdin-1 4090
P21291_C | CSRP1 Cysteine and glycine- Q9Y 490 _ -
167 rich protein 1 1391 | “c1506 TLN1 Talin-1 4091
Q07020_C | RPL18 60S ribosomal protein P27708_ )
134 L8 1392 C2161 CAD CAD protein 4092
Q86VP6_ CANDI Cullin-associated 1393 095628 _ CNOT4 CCR4-NOT transcription 4093
C413 NEDD8-dissociated protein 1 C175 complex subunit 4
STRAP Serine-threonine o o
QOY3F4_ Kinase receptor-associated 1394 Q02535_ | 1D3 DNA-binding protein inhibitor ED- 4094
C305 . C16 3
protein
QIY5K6_ CD2AP CD2-associated P23497 _ . i
C540 protein 1395 C238 SP100 Nuclear autoantigen Sp-100 4095
060361 C | NME2P1 Putative nucleoside P23497 .
130 diphosphate kinase 1396 Ca68 SP100 Nuclear autoantigen Sp-100 4096
Q9BWD1 ACAT2 Acetyl-CoA 1397 Q8IV63_ | VRK3 Inactive sering/threoriine-protein 4097
C65 acetyltransferase, cytosolic C191 kinase VRK3
MEPCE 7SK snRNA ; ;
Q7L2)0_C . Q7L5Y1_ ENOSF1 Mitochondrial enolase
522 methy! phgqsgfﬁg capping 1398 C307 superfamily member 1 4098
P61158_C ' QouUBWY7 ZMYM2 Zinc finger MY M-type
307 ACTR3 Actm-related protein 3 | 1399 C1331 protein 2 4099
P11142_C | HSPAS8 Heat shock cognate 71 1400 | 015446 CD3EAP DNA-directed RNA 4100
603 kDa protein C86 polymerase | subunit RPA34
P13639_C : P54136 _ RARS Arginine-tRNA ligase,
798 EEF2 Elongation factor 2 1401 c312 cytoplasmic 4101
- . ACADVL Very long-chain specific
P04210863—C K1 Thyr:udl?_e kinase, 1402 P‘?;fg - acyl-CoA dehydrogenase, 4102
cytosolic mitochondrial
PPP2R1A Serine/threonine-
P30153_C protein phosphatase 2A 65 kDa | 1403 QOBRX2 PELO Protein pelota homolog 4103
294 i _C175
regulatory subunit A
AHNAK Neuroblast
Q09666 C | ifterentiation-associated | 1404 | 0920 _ NADK NAD kinase 4104
2162 . C69
protein AHNA
PABITS_C | RPLZ8 B0Sribosomal protein | 4405 | QFCWS FAM104A Protein FAM104A 4105
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Q9Y696_ [ CLIC4 Chloride intracellular P62917_ . .
c234 channel protein 4 1406 C195 RPL8 60S ribosomal protein L8 4106
P08670_C . . Q00839 _ HNRNPU Heterogeneous nuclear

328 VIM Vimentin 1407 C335 ribonucleoprotein U 4107
043684 _C BUB3 Mitotic checkpoint PO0568 _ . .

129 protein BUB3 1408 co5 AK1 Adenylate kinase isoenzyme 1 4108
Q0431127 - YWHAH 14-3-3 protein eta 1409 D6§§‘724 CDK?7 Cyclm-dependent kinase 7 4109
P41252_C | IARS Isoleucine—tRNA ligase, 1410 P49368_ CCT3 T-complex protein 1 subunit 4110

526 cytoplasmic CA475 gamma
014980 C . Q53S33_ i .

1070 XPOI Exportin-1 1411 C59 BOLA3 BolA-like protein 3 4111
Q9Y3D5_ MRPS18C 28S ribosomal Q96A49 _ . )

Co0 protein SI 8¢, mitochondrial | Y2 | Tcogs ~ | SYAP Synapseassociated protein 1 4112
Q15459 C SF3A1 Splicing factor 3A 1413 Q62581 _ WDFY 4 WD repeat- and FYVE 4113

244 subunit 1 C1665 domain-containing protein 4
P50552 C | VASP Vasodilator-stimulated P60981 .

334~ phosphoprotein 1414 C39 ~ DSTNDestrin 4114
Q04637 _C | EIF4AG1 Eukaryotic translation 1415 P51531 _ SMARCA2 Probable global 2115

1265 initiation factor 4 gamma 1 C1296 transcription activator SNF2L2
Q12824 C SMQ;EE;SSSO‘Q{ ;?d‘";c'rt?fe‘j wa1g | Q7Z417_ | NUFIP2 Nudlear fragile X mental | ..

147 C234 retardation-interacting protein

dependent
P78346_C | RPP30 Ribonuclease P protein 000410 _ .

87 subunit p30 1417 C180 IPO5 Importin-5 4117
Q99460_C | PSMDL1 26S proteasome non- 000410 _ -

806 ATPase regulatory subunit 1 | 1418 | " co72 IPO5 Importin-5 4118
P46060_C RANGAPI Ran GTPase- QINTK5 i

573 activating protein 1 1419 Cls7 OLA1 Obg-like ATPase 1 4119
Q6P1X6_ C8orf82 UPF0598 protein 1420 P60228_ | EIF3E Eukaryotic tranglation initiation 4120

C98 C8orf82 C350 factor 3 subunit

ALDH9A1 4- ;
P49189 C trimethylaminobutyraldehyde 1401 Q96CP2_ | FLYWCH2 FLYWCH family member 2121

484 C132 2

dehydrogenase
QINVGS8_ TBC1D13 TBC1 domain HOY GG7 . )

C36 family member 13 1422 caa Uncharacterized protein 4122
P49841_C GSK3B Glycogen synthase 1423 Q92538 _ GBF1 Golgi-specific brefeldin A- 4123

199 kinase- 3 beta C1766 resistance guanine nucleus

AHNAK Neuroblast ;
QU6 C | differentiction-associated | 1424 | Vo0 - | ACGFSZ ATLGAE domeln SOFG | 4124
protein AHNA €p 9p
P62241 C | RPS8 40S ribosomal protein Q16531 _ - :

182 s 1425 Co77 DDBI DNA damage-binding protein 1 | 4125
Q13620 _C . P28482 MAPKI Mitogen-acuvated protein

787 CUL4B Cullin-4B 1426 Co54 Kinase 1 4126
P26599_C | PTBP1 Polypyrimidine tract- P36578 _ . . ‘

23 binding protein 1 1427 c208 RPL4 60S ribosomal protein L4 4127
Q14697 _C GANAB Neutra apha- Q8NC26 _ . .

502 glucosidase AB 1428 c75 ZNF 14 Zinc finger protein 114 4128
P08238_C | HSPROAB1 Heat shock protein 1429 Q9BQ69 _ MACRODI O-acetyl-ADP-ribose 4129

564 HSP 90-beta C199 deacetylase MACRODI
P53582 C METAP1 Methionine ‘B2RTY4 . .

e aminopeptidase 1 1430 C2032 MYO09A Unconventiona myosin-IXa | 4130
QOUBT2_ UBA2 SUMO-activating 1431 QINZL9 MAT?2B Methionine 2131

C30 enzyme subunit 2 C17 adenosyltransferase 2 subunit beta
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P06Zf§ - ENOI Alpha-enolase 1432 Pnglzl_ WEE1 Wedl-like protein kinase 4132
P55884 _C | EIF3B Eukaryotic trandation 1433 Q53ETO_ [ CRTC2 CREB-regulated transcription 4133

384 initiation factor 3 subunit C675 coactivator 2
P63167_C | DYNLLI Dynein light chain 1, P02765 _ )

24 cytoplasmic 1434 C219 AHSG Alpha-2-HS-glycoprotein 4134
Q15417_C - Q96T60_ PNKP Bifunctional polynucleotide

173 CNN3 Calponin-3 1435 C353 phosphatase/kinase 4135
P21980_C TGM2 Protein-glutamine 1436 P43034 _ PAFAH1B1 Platelet-activating factor 2136

230 gamma-glutamyltransferase 2 C252 acetylhydrolase 1B subunit
P31943 C HNRNPH 1 Heterogeneous 1437 Q9P215 | POGK Pogo transposable element with 4137

122 nuclear ribonucieoprotein H C39 KRAB domain
P31947_C 2 I P09001 _ MRPL 3 39S ribosomal protein L3,

38 SFN 14-3-3 protein sigma 1438 C338 mitochondrial 4138
P18085 C [ ARF4 ADP-ribosylation factor 1439 Q8NFC6 | BOD 1L Biorientation of chromosomes 4139

159 4 ) C2164 in cell division protein
P60174_C TPI1 Triosephosphate 1440 Q13126 _ MTAP S-methyl-5-thioadenosine 4140

124 isomerase C136 phosphorylase
P14618_C PKM Pyruvate kinase QIY6I3_ -

150 isozymes M1/M2 1441 c205 EPN1 Epsin-1 4141
Q12765 _C SCRN1 Secemin-1 1442 | BHAT | Yok uridineoytidine kinase 1 | 4142

324 C236

DPYSL2

Q161575§ - Dihytopyrimiclinase-related 1443 Qgg}ég 9 SCYL1 N-terminal kinase-like protein | 4143
protein 2 -

P35579_C . P49419 _ ALDH7A1 Alpha-aminoadipic

1379 MYHS Myosin-9 1444 C70 semialdehyde dehydrogenase 4144
EPRS Bifunctional
P0789124—C glutamate/proline-tRNA 1445 Qgggllis— FNBP1 Formin-binding protein 1 4145
' ligase

Q92597 'C ! Q96RU2_ USP28 Ubiquitin carboxyl-terminal

168 NDRG1Protein NDRG1 1446 c733 hydrolase 28 4146
043707 _C L Q16270 _ IGFBPY Insulin-like growth factor-

351 ACTN4 Alpha-actinin-4 1447 c71 binding protein 7 4147
Q7RTVO_ PHF5A PHD finger-like 1448 | PPO395_ GDI2 Rab GDP dissociation inhibitor | 40

C49 domain-containing protein SA C302 beta
P53396 C . P50395 GDI2 Rab GDP dissociation inhibitor

a5~ ACLY ATP-citrate synthase 1449 cala~ beta 4149

DDX5 Probable ATP- .
P17844 C dependent RNA helicase 1450 P40306 _ | PSMBIO Proteasome subunit beta type- 4150

234 C17 10

DDX5
Q9HOC8 | ILKAP Integrin-linked kinase- Q16181 _ -

C325 associated serine/threonine 1451 C204 SEPTY Septin-7 4151
P11413 C | G6PD Glucose-6-phosphate 1- 1452 P60891 PRPSI  Ribose-phosphate 4152

446 dehydrogenase c41 pyrophosphokinase 1

ANP32E Acidic leucine-rich e
QQE'EI;;'O_ nuclear phosphoprotein 32 1453 Q%0242033_ GTF2B Transcri plt;gn initiation factor 4153
family member #
Q14258 C | TRIM25 E3 ubiquitin/ISG15 1454 095816 _ BAG2 BAG family molecular 4154
70 ligase TRIM25 C142 chaperone regulator 2
Q8WU79_ | SMAP2 Stromal membrane- Q00610 _ . .

C19 associated protein 2 1455 C926 CLTC Clathrin heavy chain 1 4155
Q92947 C GCDH Glutaryl-CoA Q00610 _ . .

289 dehydrogenase, mitochondrial 1456 Cl 102 CLTC Clathrin heavy chain 1 4156
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P45974 C USPS5 Ubiquitin carboxyl- 1457 Q1299%6_ CSTFS Cleavage stimulation factor 4157

195 terminal hydrolase 5 C176 subunit 3

NAA1S5 N-alpha- . .
Oy~ | acetyltransferase 15, Nata. | 1458 | QE03° | OSBPLIO Oxysteral binding protein- | 4, 55
auxiliary subun — re protein
P62330_C | ARF6 ADP-ribosylation factor 1459 P46013_ MKI67 Antigen KI-67 4159
155 6 C475
Q3%LC | 5QSTMI Sequestosome-1 | 1460 | Faod 13- MKI67 Antigen KI-67 4160
LYPLALI
Q5VwWZ2 T 094979 SEC31A Protein transport protein
C12 Lysophosphthase like 1461 C704 Sec31A 4161
protein 1
004120056-C RELA Transcription factor p65 | 1462 025197803— WDR1 WD repeat-containing protein 1 | 4162
P36551_C | CPOX Coproporphyrinogen- 1463 043252_ PAPSS1 Bifunctional 3- 4163
198 III oxidase, mitochondrial C53 phosphoadenosine 5-phosphosulfate
P25398 C | RPS12 408 ribosomal protein 1464 Q13131_ PRKAA1 5-AMP-activated protein 4164
69 S12 C117 kinase catalytic subunit
Q00839_C HNRNPU Heterogeneous 1465 P62633_ CNBP Cellular nucleic acid-binding 4165
648 nuclear ribonucleoprotein U C158 protein
ACATI Acetyl-CoA
P24752 C acetyltransferase, 1466 | T32732_ | RIF11 Kinesin-like protein KIF11 | 4166
142 . . C695
mitochondrial
P02552425 < LMNA Prelamin-A/C 1467 ng}g },6— BICD2 Protein bicaudal D homolog 2 | 4167
060763_C USO1 Genera!l vesicular 1468 Q14008 _ CKAPS5 Cytoskeleton-associated 4168

678 transport factor p115 C1768 protein 5
P04637_C | TP53 Cellular tumor antigen 1469 P60604_ - UBE2G2 Ubiquitin-conjugating 4165

182 p53 C89 enzyme E2 G2
Q9UHX1_ PUF60 Poly(U)-binding- 1470 Q9UHY1 NRBP1 Nuclear receptor-binding 4170

C129 _splicing factor PUF60 C478 protein
Q9Y383_ LUC7L2 Putative RNA- Q9BPX3 . .

C348 binding protein Luc7-like 2 1471 c317 NCAPG Condensin complex subunit3 | 4171
P78371_C CCT2 T-complex protein 1 1472 QINZI9_ NUDT4 Diphosphoinositol 4172

289 subunit beta Cl13] polyphosphate phosphohydrolase 2
Q15149 C ) P21333_ oo

4494 PLEC Plectin 1473 C1165 FLNA Filamin-A 4173
P13639 C L P13010_ XRCCS5 X-ray repair cross-

369 EEF2 Elongation factor 2 1474 C296 complementing protein 5 4174
PO1163.C | ACTRIA Alphacentractin | 1475 | PReX! | PNO1 RNA-binding protein PNO1 | 4175
Q7Z22W4_ | ZC3HAV1 Zinc finger CCCH- 1476 QINRX2 { MRPLI17 39S ribosomal protein L17, 4176

C645 type antiviral protein 1 C129 mitochondrial
P23526_C AHCY 075414 _ e .
421 Adenosylhomocysteinase 1477 Ci63 NMES6 Nucleoside diphosphate kinase 6 | 4177
FOXRED]1 FAD-dependent
QOP2T1_ | GMPR2 GMP reductase 2 | 1478 | @8CYP_ | oidoreductase domain-containing | 4178
C348 C116 protein
Q12849 C | GRSF1 G-rich sequence factor 1479 Q6DN90 IQSEC]1 IQ motif and SEC7 domain- 4179
476 1 - C485 containing protein 1
EPRS Bifunctional
P0778 41: < glutamate/proline--tRNA 1480 P%ll() 63 83 - TIMP1 Metalloproteinase inhibitor 1 | 4180
ligase
QYULAO_ DNPEP Aspartyl Q92616_ . .
C327 aminopeptidase 1481 C1161 GCNIL1 Translational activator GCN1 | 4181
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Q01081_C | U2AF1 Splicing factor U2AF Q53GL7_

67 35 kDa subunit 1482 | ™ csp PARP10 Poly 4182
P53041_C PPP5C Serine/lhreonine- Q9UH65 . . )

11 protein phosphatase 5 1483 C260 SWAP70 Switch-associated protein 70 | 4183
P63244_C | GNBZ2L 1 Guanine nucleotide- Q9UH65 . ' .

138 binding protein subunit beta-2- 1484 C261. SWAP70 Switch-associated protein 70 | 4184
Q06323_C | PSME1 Proteasome activator 1485 P46060_ RANGAPI Ran GTPase-activating 4185

106 complex subunit 1 C338 protein 1
095071 _C UBRS E3 ubiquitin-protein 1486 P68402_ PAFAH1B2 Platelet-activating factor 4186

730 ligase UBR5 C35 acetylhydrolase 1B subunit
Qgg%%e— XRN2 5-3 exoribonuclease 2 1487 P(é]2906é4_ WDR5 WD fepeat-contai ning protein 5 | 4187
PO0558_C PGK1 Phosphoglycerate P49327 _ .

50 Kinase 1. 1488 223 FASN Fatty acid synthase 4188
P52272_C HNRNPM Heterogeneous 1489 Q99536 _ VAT 1 Synaptic vesicle membrane 4189

114 nuclear ribonucleoprotein M C86 protein VAT-1homolog
Q92598 C | HSPH1 Heat shock protein 105 1490 Q8N1G4 LRRCA47 Leucine-rich repeat- 4190

34 kDa _ C249 containing protein 47
P51858_C HDGF Hepatoma-derived 1491 014972 _ | DSCR3 Down syndrome critical region 4191

12 growth factor Cc221 protein 3
Q9UBN7_ . 060232 _ SSSCA1 Sjoegren
C426 HDACE Histone deacetylase 6 | 1492 C125 syndrome/scleroderma autoantigen 1 4192
P09234 C SNRPC U1 small nuclear 1493 095619 _ | YEATS4 YEATS donmin-containing 4193

25 ribonucleoprotein C C210 protein 4
QI9P1F3_ ABRACL Costars family 1494 P57772_ FJEFSEC Selenocysteine-specific 4194

C39 protein ABRACL C93 elongation factor
PELISE_C | ACTRS Actin-related protein 3 | 1495 | o~ RNH1 Ribonuclease inhibitor 4195
Pngfg—C EEF2 Elongation factor 2 | 1496 | © oupo RNH1 Ribonuclease inhibitor 4196
BOV043_ Q8ND83 SLAIN1 SLAIN motif-containing

cal VARS Valyl-tRNA synthetase | 1497 ca49 protein 1 4197
QINQT5_ | EXOSC3 Exosome complex Q9BUKG6 -

c215 component RRP40 1498 call MSTOI Protein misato homolog 1 4198
Q6PJIG6 _ BRAT1 BRCAI-associated 1499 Q12888 _ TP53BP1 Tumor suppressor p53- 4199

C539 ATM activator 1 C329 binding protein 1
H3BN98_ . ' QI15910 _ EZH2 Histone-lysine N-

C19 Uncharacterized protein 1500 cla methyltransferase EZH2 4200
P35998_C PSMC2 26S protease Q99832 _ i : .

389 regulatory subunit 7 1501 C370 CCT7 T-complex protein 1 subunit eta | 4201
P41§'15é)_c GARS GlyGinetRNA ligase | 1502 QQCI?:BZGHBG WDRI 1WD repeelt;conta ning protein | 455,
Q9Y5Y2_ | NUBP2 Cytosolic Fe-S cluster 1503 007864 _ POLE DNA polymerase epsilon 4203

C269 assembly factor NUBP2 C1935 catalytic subunit A
P31948_C STIP1 Stress-induced- 1504 Q92974 _ ARHGEF2 Rho guanine nucleotide 4204

26 phosphoprotein 1 C383 exchange factor 2
099575_C | POP1 Ribonucleases PPIMRP | -\ Q9BTE3_ MCMBP Mini-chromosome 4205

705 protein subunit POP 1 C636 maintenance complex-binding protein
000429 _C DNM1L Dynamin- 1-like 1506 P54578_ USP14 Ubiquitin carboxyl-terminal 4206

470 protein C203 hydrolase 14
043264 _C | ZW10 Centromere/kinetochore | -, P54578 USP14 Ubiquitin carboxyl-terminal 4207

568 protein zwlO homolog C415 hydrolase 14
Q99961 _C s 075995 _ SASH3 SAM and SH3 domain-

o77 SH3GL1 Endophilin-A2 1508 C152 containing protein 3 4208
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Q99460_C | PSMDL1 26S proteasome non- 095425 _ -

898 ATPase regulatory subunit 1 1509 C671 SVIL Supervillin 4209
P49411 C | TUFM Elongation factor Tu, 1510 Q9UH16_ [ DDX20 Probable ATP-dependent RNA 4210

290 mitochondrial C577 helicase DDX20
P21980_C TGM2 Protein-glutamine 1511 Q9H9Q2 COPS7B COP9 signalosome complex 4211

370 gamma-glutamyltransferase 2 C240 subunit 7b .
P21980_C TGM2 Protein-glutamine 1512 P62191_ | PSMCI 26S protease regulatory subunit 4212

545 gamma-glutamyltransferase 2 C58 ' 4
000273 _C DFFA DNA fragmentation 1513 P62195_ | PSMCS5 26S protease regulatory subunit 4213

154 factor subunit alpha C363 8
P09936_C | UCHL1 Ubiquitin carboxyl- 1514 P11413 _ G6PD Glucose-6-phosphate 1- 4214

152 terminal hydrolase isozyme L | C294 dehydrogenase
Q66K 74 _ MAPI SMicrotubule- 1515 P11142 _ HSPA8 Heat shock cognate 71 kDa 4215

C440 associated protein | S C267 protein
Q9Y 305 _ ACQOT9 Acyl-coenzyme A QINQX3 .

C155 thioesterase 9, mitochondrial 1516 C419 GPHN Gephyrin 4216
P17655_C CAPN2 Calpain-2 catalytic 1517 P61081_ UBE2M NEDDB8-conjugating enzyme 4217

105 subunit C47 Uhcl2
P17655_C CAPN2 Calpain-2 catalytic Q9Y6W3 -

301 subunit 1518 C767 CAPN7 Calpain-7 4218
PROLLC ] ApDI Alpharadducin 1510 | FU2H- | EWSR1 RNA-binding protein EWS | 4219
P14625_C . Q9Y2Q3 GSTK1 Glutathione S-transferase

645 HSP90B1 Endoplasmin 1520 Co7 kappa 1 4220
095571 _C ETHE1 Protein ETHEL, 1521 060825 _ PFKFB2 6-phosphofructo-2- 1991

A mitochondrial C28 kinase/fructose-2 ,6-bisphosphatase
P62241 C | RPS8 40S ribosomal protein 1592 Q9GzVv4 EIF5A2 Eukaryotic translation 4222

100 S8 C73 initiation factor 5A-2

PCMT1 Protein-L- ~ .
P22061 _C isoaspartate(D-aspartate) O- 1523 QINXV6 CDKN2AIP CDKN2A-tnteracting 4993

95 _C24 protein

methyl transferase
P19367_C . QoU1D3_ VPS51 Vacuolar protein sorting-

813 HK1 Hexokinase-1 15241 " 316 associated protein 51 homolog 4224
P~ ANXA7 Annexin A7 1525 | Q9829 CPNEL Copine-1 4225
095486 _C SEC24A Protein transport 1526 Q5VTS52_ RPRD2 Regulation of nuclear pre- 4996

704 protein Sec24A C416 MRNA domain-containing protein 2
P27816_C | MAP4 Microtubule-associated | ;-5 P22314 _ UBA1 Ubiquitin-like modifier- 4997

535 protein 4 C906 activating enzyme 1
Q08J23_C | NSUN2tRNA (cytosing(34)- 1528 QOUKV3 ACINI Apoptotic chromatin 4228

93 C(5))-methyltransferase C691 condensation inducer in the nucleus
QIONSD9_ | FARSB Phenylalanine-tRNA 1529 Q86U28_ | ISCA2 Iron-sulfur cluster assembly 2 4229

C195 ligase beta subunit Cl44 homolog, mitochondrial
Q9GZzz9_ | UBAS Ubiquitin-like modifier- Q15814 _ R

C250 activating enzyme 5 1530 Claa TBCC Tubulin-specific chaperone C | 4230
P41240_C | CSK Tyrosine-protein kinase | ) P42695_ | NCAPD3 Condensin-2 complex subunit | ,5o¢

290 CSK C1484 D3
P00492_C | HPRT1 Hypoxanthine-guanine 1532 Q14493 _ SLBP Histone RNA hairpin-binding 4232

23 phosphoribosyl transferase C72 protein
Q99714_C | HSD17B10 3-hydroxyacyl- 1533 Q14258 _ TRIM25 E3 ubiquitin/ISG15 ligase 4933

58 CoA dehydrogenase type-2 C498 TRIM25
P2T197C | DCK Deoxycytidine kinase | 1534 QL | UNCasA Protein unc-45 homolog A | 4234
P19784_C CSNK2A2 Casein kinase I 1535 043374 _ | RASA4 Ras GTPase-activating protein 4235
336 subunit apha C396 4
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P50914_C | RPL14 60S ribosomal protein 1536 P82921 | MRPS21 28S ribosomal protein S21, 4236
42 L14 C49 mitochondrial
Q8WVJ2_ NUDCD2 NudC domain- P20810 _ .
C14 containing protein 2 1537 C241 CAST Calpastatin 4237
Q02543 C RPL18A 60S ribosomal ' P20810 _ .
9 orotein L | 8a 1538 o413 CAST Calpastatin 4238
Q6YN16 _ HSDL2 Hydroxysteroid Q9Y5S9 . .
c218 dehydrogenase-like protein 2 1539 C149 RBM8A RNA-binding protein 8A 4239
Q9UHDS _ P31997 _ { CEACAMS Carcinoembiyonic antigen-
Cc248 SEPT9 Septm-9 15401 cogg related cell adhesion molecule 8 | 240
P22314 C | UBA1 Ubiquitin-like modifier- Q9ULV4 i
1040 activating enzyme 1 1541 C39 COROIC Coronin-IC 4241
SART3 Sguamous cell - .
lee(%o—c carcinoma antigen recognized | 1542 Plclll 772— UMPS Urldlnen?hr;;nophosphate 4242
by T-cells 3 ¥
015144 C | ARPC2 Actin-related protein 1543 Q6NXEG ARMC6 Armadillo repeat-containing 4243
120 2/3 complex subunit 2 C297 protein 6
Q9UNMG6 | PSMD13 26S proteasome non- Q92797 _ .
Cas57 | ATPase regulatory subunit 13 | 4| “cs78 SYMPK Symplekin 4244
P30040_C | ERP29 Endoplasmic reticulum 1545 P45984 MAPK9 Mitogen-activated protein 4245
157 resident protein 29 C116 kinase 9
TRNT1 CCA tRNA
Q9g3€27131_ nucleotidyltransferase 1, 1546 %gggj— ANXAIl  Annexin All 4246
mitochondrial
MAP2K1 Dua specificity — o
Q02750 _C mitogen-activated protein 1547 095376 ARIH2 E3 ubiquitin-protein ligase 4247
277 Kinase C161 ARIH2
P27816_C | MAP4 Microtubule-associated BOV043_ B V
635" orotein 4 1548 C381 VARS Valyl-tRNA synthetase 4248
Q13185 _C CBX3 Chromobox protein BOV043 _ B
69 homolog 3 1549 caaa VARS Valyl-tRNA synthetase 4249
P21291_C [ CSRP1 Cysteine and glycine- 1550 P49848 TAF6 Transcription initiation factor 4250
40 rich protein 1 C130 TFHD subunit 6
P55072_C | VCP Transitional endoplasmic 1551 Q86UV5 USP48 Ubiquitin carboxyl-terminal 4251
535 reticulum ATPase C850 hydrolase 48
P55072_C [ VCP Transitional endoplasmic 1552 Q9Y2HO | DLGAP4 Disks large-associated protein 4252
572 reticulum ATPase C726 4
ANP32A Acidic leucine-rich
P39687 C . Q92947 _ GCDH Glutaryl-CoA dehydrogenase,
g7 = nuclear ph;)as;p;ﬂ?/protan 32 1553 C176 mitochondrial 4253
Q9Y314_ | NOSIP Nitric oxide synthase- | 1, | QOUKWA4 VAV3 Guanine nucleotide exchange | -z,
C8 interacting protein C800 factor VAV3
QOUBT2_ UBA2 SUMO-activating P35610 _ ] 4255
C173 enzyme subunit 2 1555 Cco2 SOAT1 Sterol O-acyltransferase 1
SHMT2 Serine ; .
P34897 C Q14318 _ FKBP8 Peptidyl-prolyl cis-trans
01" hydroxymethyltransferase, 1556 Co74 isomerase FKBPS 4256
mitochondrial
000299 _C | CLIC1 Chloride intracellular Q14315 _ . 4957
178 channel protein 1 1557 C2154 FLNC Filamin-C
Q9Y570_ PPMEL Protein phosphatase P22234 . . . 4958
C238 methylesterase 1 1558 Co81 PAICS Multifunctional protein ADE2
P61927_C | RPL37 60Sribosomal protein | g | P22234_ ) pacs Multifunctional protein ADE2 | 4259
19 L37 C423
075153 _C KIAA0664 Clustered Q96920 _ TBRG4 Protein TBRGA 4260
1196 mitochondria protein homolog 1560 C370
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P23919 C

Q8WUM

PDCDG6IP Programmed cell death 6-

31 DTYMK Thymidylate kinase | 1561 4 C40 interacting protein 4261
P40121 C | CAPG Macrophage-capping 1562 Q9HIAG LRRC40 Leucine-rich repeat- 4262
290 protein C264 containing protein 40
AOAVTI1_ | UBA6 Ubiquitin-like modifier- P33764_ .
C433 activating enzyme 6 1563 C30 S100A3 Protein S100-A3 4263
Q15365_C PCBP1 Poly(rC)-binding 1564 | P38936_ CDKNI1A Cyclin-dependent kinase 4264
201 protein 1 C117 inhibitor 1
P29401 C Q9UPUS USP24 Ubiquitin carboxyl-terminal
186 TKT Transketolase 1565 C1362 hydrolase 24 4265
P48147_C . Q8IWD4 CCDC117 Coiled-coil domain-
25 PREP Prolyl endopeptidase 1566 C81 containing protein 117 4266
QO01813_C | PFKP 6-phosphofructokinase Q96GM8 .
411 type C 1567 C80 TOEL1 Target of EGR1 protein 1 4267
P21333 C o Q9UJY4_ | GGA2 ADP-ribosylation factor-binding
2543 FLNA Filamin-A 1568 C347 protein GGA2 4268
F2anC FLNA Filamin-A 1569 | P25 | SLC25A6 ADP/ATP translocase 3 | 4269
ACOT7 Cytosolic acyl .
000154 _C cocnzyme A thiocstor 1570 | QONXHO | TRMTI RNA (guenine(26)}-N2))- | 450
288 _C620 dimethyltransferase
hydrolase .
P27635_C | RPL10 60S ribosomal protein 1571 Q7L0Y3_ | TRMT10C Mitochondrial ribonuclease 4271
195 L10 C123 P protein |
P2610 ]3 ,;; C MSN Moesin 1572 QO(8:21221 L DHX9 ATP-dependent RNA helicase A | 4272
Q96HE7_ EROIL EROl-like protein Q9Y4Il_ . .
C208 alpha 1573 C535 MYOS5A Unconventional myosin-Va | 4273
P12814 C - P08240_ SRPR Signal recognition particle
480 ACTN1 Alpha-actinin-1 1574 | ©5oss reveptor sabunit alpha 4274
P07203_C | GPXI1 Glutathione peroxidase 1575 Q5TFE4_ NTSDC1 5-nucleotidase domain- 4275
202 1 C399 containing protein 1
Q99497 C . Q8NFW8 CMAS N-acylneuraminate
46 PARK?7 Protein DJ-1 1576 C364 cytidylyltransferase 4276
Q9HAV4_ . 095817_ BAG3 BAG family molecular
Cl131 XPOS Exportin-3 771 “cans chaperone regulator 3 4271
Q9UIX3_ | ANAPC7 Anaphase-promoting 1578 Q92541 _ RTF1 RNA polymerase-associated 4278
C131 complex subunit 7 C599 protein RTF1 homolog
075821_C | EIF3G Eukaryotic translation P52789_ .
139 initiation factor 3 subunit | 107> | C375 HK2 Hexokinase-2 4279
P00338_C LDHA L-lactate P52789_ . g
131 dehydrogenase A chain 1580 C813 HK?2 Hexokinase-2 4280
Q15102_C | PAFAH1B3 Platelet-activating 1581 Q01469 _ FABPS Fatty acid-binding protein, 4281
55 factor acetylhydrolase IB subu C87 epidermal
HNRNPUL2 Heterogeneous
QIKMD3 | lear ribomucleoprotein U- | 1582 | 043172 PRPF4 U4/U6 small puclear 4282
_C308 ; . C342 ribonucleoprotein Prp4
like protein 2
P54886 C | ALDHI18A1 Delta-1-pyrroline- 1583 043175_ PHGDH D-3-phosphoglycerate 4283
88 5-carboxylate synthase C48 dehydrogenase
Q5VSL9_ . 043175 _ PHGDH D-3-phosphoglycerate
C798 FAMA40A Protein FAM40A 1584 C234 dehydrogenase 4284
P30084_C | ECHSI1 Enoyl-CoA hydratase, P22059_ i .
213 mitochondrial 1585 C344 OSBP Oxysterol-binding protein 1 4285
PEBPI
P30086_C | Phosphatidylethanolamine- | 1586 Quiess- RFTNI Rafilin 4286

binding protein 1
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FAM96B Mitotic spindle-

QOY3DO_ | ssociated MMXD complex | 1587 | L497_ | GANAB Neutral alpha-glucosidase AB | 4287
C158 . C822
subunit MI
P49589 C | CARS Cysteine--tRNA ligase, 1588 Q15654 _ TRIP6 Thyroid receptor-interacting 4288

204 cytoplasmic C310 protein 6
Q15366_C PCBP2 Poly(rC)-binding 1589 Q15654_ TRIP6 Thyroid receptor-interacting 4289

217 protein 2 C328 protein 6

JMIJDI1C Probable IJmjC domain-
073369 C FLNB Filamin-B 1590 | QU3652_ | iaining histone demethylation | 4290
2556 C684 .
: protein 2C
Q16181 C . Q9NU22 L

126 SEPT7 Septin-7 1591 C1867 MDN1 Midasin 4291
Q99661 C | KIF2C Kinesin-like protein 1592 Q13439 | GOLGAA4 Golgin subfamily A member 4292

245 KIF2C : C1862 4
Qounp: | CHORDCI Cysteine and QOUPTS_ | ZC3H4 Zinc finger CCCH domain-

histidine-rich domain- 1593 .. . 4293

Cg6 . . C1302 containing protein 4

containing protein
POCB43_ | £ AM203B Protein FAM203B | 1504 | PONXG2 THUMPDI THUMP doman- 4294
C368 C169 containing protein 1
P40925 C | MDH1 Malate dehydrogenase, Q27181_ .

137 cytoplasmic | 1595 C1029 INF2 Inverted formin-2 4295
Q12888 C | TP53BP1 Tumor supptressor 1596 P01892_ | HIA-A HLA class I histocompatibility 4296

1933 p53-binding protein 1 C188 antigen, A-2 alpha
Ql4121427_C CTTN Src substrate cortactin | 1597 P(’gigl S100A10 Protcin S100-A10 4297
Q13200_C | PSMD2 268 proteasome non- P51553 .

251 ATPase regulatory subunit 2 1598 C236 IDH3G Isocitrate dehydrogenase 4298
P13639.C | EEF2 Elongationfactor2 | 1599 | P3L0%- | PAPOLA Poly(a) polymerase alpha | 4299
P27816_C | MAP4 Microtubule-associated P50213_ .

126 protein 4 1600 C351 IDH3A Isocitrate dehydrogenase 4300
P48739 C | PITPNB Phosphatidylinositol 1601 P62873_ GNB1 Guanine nucleotide-binding 4301

187 transfer protein beta isoform C204 protein G(I)/G(S)Y/G(T)

P14866_C HNRNPL Heterogeneous Q15003_ . )

472 muclear ribonucleoprotein L 1602 C255 NCAPH Condensin complex subunit2 | 4302
P07237_C P4HB Protein disulfide- 0Q00764_ . .

343 isomerase 1603 C273 PDXK Pyridoxal kinase 4303
043708 C GSTZ1 Maleylacetoacetate Q9BZL6_ | PRKD?2 Serine/threonine-protein kinase

- . 1604 4304

205 isomerase C217 D2

P19623_C . q 075534_ | CSDEI Cold shock domain-containing

25 SRM Spermidine synthase 1605 C506 protein El 4305
P56537_C EIF6 Eukaryotic translation 1606 Q9COB1 | FTO Alpha-ketoglutarate-dependent 4306

56 initiation factor 6 C397 dioxygenase FTO
Q96SW2_ . 075223 GGCT Gamma-

C188 CRBN Protein cereblon | 1607 | ™ ¢p5 ghutamylcyclotransferase 4307
. . AIMP2 Aminoacyl tRNA synthase

P41240_C | CSK Tyrosine-protein kinase 1608 Q13155_ complex-interacting multifunctional 4308

31 CSK C168 :

protein 2

P36551 C | CPOX Coproporphyrinogen- 1609 Q14204 _ DYNCI1H1 Cytoplasmic dynein 1 4309

127 I11 oxidase, mitochondrial C3389 heavy chain 1
P52292 C KPNA2 Importin subunit 1610 Q8WXI9 GATAD?2B Transcriptional repressor 4310

133 ‘alpha-2 C409 p66-beta
Q04637_C | EIF4G! Eukaryotic translation 1611 P07814_ | EPRS Bifunctional glutamate/proline-- 4311

1516 initiation factor 4 gamma 1 C1301 tRNA ligase
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P60981_C , P22102_ GART Trifunctional purine
80 DSTN Destrin 1612 C62 biosynthetic protein adenosine 4312
Q7RTVO _ PHF5A PHD finger-like 1613 075643 _ SNRNP200 U5 small nuclear 4313

C40 domain-containing protein 5A C428 ribonucleoprotein 200 kDa helicase
P19838_C NFKB1Nuclear factor NF- Q9ULL5 oo )

61 kappa-B pi05 subunit 1614 c173 PRR12 Proline-rich protein 12 4314
P53396_C o Q14738 _ PPP2R5D  Serine/threonine-protein

633 ACLY ATP-citrate synthase 1615 casa phosphatase 2A 56 kDa regulatory 4315
P49207 _C | RPL34 60S ribosomal protein 1616 P50851_ | LRBA Lipopolysaccharide-responsive 4316

83 L34 C1843 and beige-like anchor protein
QaoTs_C | KPNBL Importin Subunit beta: 1 ygy7 | QHOB_ 1 oBFC1 CST complex subunit STNL | 4317
Q96199 _C —— . Q15643 _ TRIP 11 Thyroid receptor-interacting

162 SUCLG2 Succinyl-CoA ligase | 1618 C1329 protein 11 4318
POIBI0_C | HeFCL Host cell factor 1 | 1619 | QL322 | IRZF1DNA-bindmg protein Dearos | 4319
Q14657 _C LAGE3 L antigen family 1620 P48739 _ PITPNB Phosphatidylinositol transfer 4320

23 member 3 C94 protein beta isofonn
P13639_C . Q9UIM3 ERRFI1 ERBB receptor feedback

290 EEF2 Elongation factor 2 | 1621 C378 inhibitor | 4321
P22314 C | UBAL Ubiquitin-like modifier- 1622 P62136 _ PPP1CA Serine/threonine-protein 4309

481 activating enzyme 1 C140 phosphatase PP1-alpha catalytic
Q52U0 _C . P13674_ P4HA1 Prolyl 4-hydroxylase subunit

095 FAM98B Protein FAM98B 1623 C528 A alpha-1 4323
Q7Z2W4 _ | ZC3HAV1 Zinc finger CCCH- QINVX2 .

C38 type antiviral protein 1 1624 C280 NLE1 Notchless protein homolog 1 4324
P26?3417 -C S100A4 Protein S100-A4 1625 QGCI:A6§6_ ELP2 Elongator complex protein 2 4325
P30041_C . . P45954 ACADSB Short/branched chain

47 PRDX6 Peroxiredoxin-6 1626 C308 specific acyl-CoA dehydrogenase 4326
PoA0_C CAT Catalase 1627 | %% | CDK14 Cyclin-dependent kinase 14 | 4327
Q14847 _C | LASP1 LEM and SH3 domain 1628 Q3KQU3 MAP7D1 MAP7 domam-containing 4328

20 protein 1 C361 protein 1
P55209_C NAP1L1 Nucleosome 1629 Q8IVMO CCDC50 Coiled-coil domain- 4329

88 assembly protein 1-like 1 C85 containing protein 50
QI9NRP4 _ ACN9 Protein ACN9 1630 P52630_ | STAT2 Signal transducer and activator 4330

C80 bomolog, mitochondrial v C74 of transcription 2
P17987_C TCP1 T-complex protein 1 1631 P52630_ | STATZ2 Signal transducer and activator 4331

385 subunit alpha C529 of transcription 2
P13797_C . P42704 LRPPRC Leucine-rich PPR motif-

104 PLS3 Plastin-3 1632 C571 containing protein, mitochondrial 4332
Q72434 _ MAVS Mitochondrial 1633 P42704 _ LRPPRC Leucine-rich PPR motif- 4333

C33 antiviral-signaling protein C1043 containing protein, mitocho
PIS-C|  oMPSGMP synthase K | 1634 Q%098 | TSNAX Trandin-associated protein X | 4334
Q9H814 _ | PHAX Phosphorylated adapter ; P34932 _ .

C51 RNA export protein 1635 C376 HSPA4 Heat shock 70 kDa protein 4 | 4335
Q15181 _C PPA1 Inorganic 1636 Q14980 _ NUMAI Nuclear mitotic apparatus 4336

274 pyrophosphatase C65 protein 1

PPPER1 Serine/threonine- ’ .
QQCL:J%I\:_ protéin phosphatase 6 1637 ch:zllggg)_ NUMAI Nuc;sg;emtgtlc apparatus 4337
regulatory
P50395_C | GDI2 Rab GDP dissociation QIBYVS8 :
202 inhibitor beta 1638 C274 CEP41 Centrosomal protein of 41kDa | 4338
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P27695_C APEXI| DNA-(apurinic or P51970

206 apyrimidinic site) lyase 1639 C66 NDUFA8 NADH dehydrogenase 4339
P13010_C XRCC5 X-ray repair cross- Q01433_ ;

493 complementing protein 5 1640 C230 AMPD2 AMP deaminase 2 4340
P27635_C | RPL10 60S ribosomal protein P55212

49 L10 1641 C68 CASP6 Caspase-6 4341
Q9BZE9_ | ASPSCRI1 Tether containing 1642 Q5SW79 CEP170 Centrosomal protein of 170 4342

C109 UBX domain for GLUT4 C235 kDa
P43487 _C RANBPI Ran-specific 1643 QINQG5 RPRD1B Regulation of nuclear pre- 4343

99 GTPase-activating protein C234 MRNA domain-containing protein
P78527_C PRKDC DNA-dependent 1644 000743 _ PPP6C Serme/threonine-protein 4344

1904 protein kinase catalytic subunit C265 phosphatase 6 catalytic subunit

DLAT Dihydrolipoyllysine-residue
Q6JBY9_ RCSD1 CapZ-interacting 1645 PI0515 _ acetyltransferase component of 4345
C155 protein C586 pyruvate dehydrogenase complex,
. mitochondiral
P14625 C ; P28340_ POLD1 DNA polymerase delta
576 HSPI0B1 Endoplasmin 1646 C360 catalytic subunit 4346
Q8N806_ UBR?7 Putative E3 ubiquitin- 1647 P28340 _ POLD1 DNA polymerase delta 4347
C260 protein ligase UBR7 C1029 catalytic subunit
Q9GZT9 _ . Q86VP6 _ CAND1 Cullin-associated NEDD8-
C127 EGLN1 Egl nine homolog 1 1648 C179 dissociated protein 1 4348
P06744 C GPI Glucose-6-phosphate 1649 QB86VP6_ CAND1 Cullin-associated NEDD8- 4349

404 isomerase C954 dissociated protein 1
P00390_C GSR Glutathione reductase, 1650 P54886 _ ALDH18A1 Delta-|-pyrroline-5- 4350

102 mitochondrial C486 carboxylate synthase
P25398_C | RPSI2 40S ribosomal protein 1651 P54886 _ ALDH18A1 Ddta-I-pyrroline-5- 4351

106 S12 C546 carboxylate synthase
Q00839_C HNRNPU Heterogeneous Q8NOX7 .

497 nuclear ribonucleoprotein U 1652 C288 SPG20 Spartin 4352
P49368_C CCT3 T-complex protein 1 Q8TB52_ ] .

455 subunit gamma 1653 c723 FBXO30 F-box only protein 30 4353
P33993_C MCM7 DNA replication 1654 Q14152_ | EIF3A Eukaryotic trandation initiation 4354

482 licensing factor MCM7 C404 factor 3 subunit
P57764 C . P21281_ ATP6V1B2 V-type proton ATPase

101 GSDMD GasderminD | 1655 | “'cy1p subunit B, brain isoform 4355
P40222 C L P21281 _ ATP6V1B2 V-type proton ATPase

523 TXLNA Alpha-tadlin 1656 | coo7 subunit B, brain isoform 4356
QONTZ6_ | RBM12 RNA-binding protein 1657 075116 _ [ ROCK2 Rho-associated protein kinase 4357

C887 12 C804 2
QIY617_ PSATI Phosphoserine Q5UIPO _ . .

C80 aminotransferase 1658 C2169 RIFI Telomere-associated protein RIFI | 4358
P27695_C APEX| DNA-(apurinic or 1659 Q9BW27 | NUP85 Nuclear pore complex protein 4359

99 apyrimidinic site) lyase C515 Nup85
Q7z6Z7_ | HUWE1 E3 ubiquitin-protein 1660 P55199 ELL RNA polymerase I elongation 4360

C3239 ligase HUWE1 C70 factor ELL
Q16644 C MAPKAPK3 MAP kinase- Q8WXE1 ¥ . _

203 activated protein kinase 3 1661 c74 ATRIP ATR-interacting protein 4361
01535 ¢ PPMIIG Protein phosphatase | 165 Olé‘,g’ff ~ | FcHOI FCH domain only protein 1 | 4362
Q15149 C . QI9NSD9 FARSB Phenylalanine--tRNA ligase

3821 PLEC Pectin 1663 | ™ 362 beta subunit 4363
094776 _C | MTA2 Metastasis-associated Q8WUW .

209 protein MTA2 1664 1c43 BRKI Protein BRICKI 4364
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ABNHG4 _ DDTL D-dopachrome Q12874 _ s !

coa decarboxylase- like protein 1665 C145 SF3A3 Splicing factor 3A subunit 3 4365
P35611 C . Q9YBAS5 TACCS3 Transforming acidic coiled-

430 ADD1 Alpha-adducin 1666 C20 coil-containing protein 4366
QONVA2 . Q9Y6AS5 TACC3 Transforming acidic coiled-

c41 SEPT11 Septin-11 1667 C426 coil-containing protein 4367
P19404 C NDUFV2 NADH Q92878 _ . .

205 denydrogenase 1668 C133 RADS50 DNA repair protein RADS0 4368
P35579_C . QI9BXK1 .

569 MYH9 Myosin-9 1669 C233 KLF16 Krueppel-like factor 16 4369
P19367_C . Q68CZ2 _ .

834 HK1 Hexokinase-1 1670 caa2 TNS3 Tensin-3 4370
P30%411 € PRDX 6 Peroxiredoxin-6 1671 07268166 - ERALI GTPase Era, mitochondrial 4371

ATP6V1B2 V-type proton . .
P21§§|2 ~C|  ATPase subunit B, brain 1672 Plgggl— PTPNL ngg_s'r'e‘fp:g:e't“ 'Zh?phatase 4372
isoform eptor typ

P13796_C ; Q9UHB6 | LIMAI LIM domain and actin-binding

42 LCPI Plastin-2 1673 316 orotein 1 4373
000410 C . Q9UHB6 | LIMAI LIM domain and actin-binding

687 IPO5 Importin-5 1674 ca14 protein 1 4374
P49207_C | RPL34 60S ribosomal protein 1675 QINZ52_ | GGA3 ADP-ribosylation factor-binding 4375

49 L34 C396 protein GGA3
P35658_C NUP214 Nuclear pore 1676 Q9UBT2 UBA2 SUMO-activating enzyme 4376

186 complex protein Nup2 14 C185 subunit 2
P17858_C | PFKL 6-phosphofructokinase, | ;oo [ Q15723 ELF2 ETS-related transcription factor | o5

170 liver type C470 Elf-2
Faisss ¢© FLNA Filamin-A 1678 | V9| Cxorfs6 UPF0428 protein CXorfse | 4378
060701 _C UGDH UDP-glucose 6- 014980 _ -

oal dehydrogenase 1679 C199 XPOI Exportin-1 4379

MAPREI Microtubule-

Q15691_C associated protein RP/EB 1680 P15104_ GLUL Glutamine synthetase 4380

228 . C53

family member
MAT2A S

P31153_C adenosylmethionine synthase | 1681 P13796_ LCPI Plastin-2 4381

104 . C206

isoform type-2
Q14247 C . 095071 _ UBRS5 E3 ubiquitin-protein ligase
246 CTTN Src substrate cortactin 1682 C2084 UBR5 4382
Q8IWX8_ | CHERP Calcium homeostasis Q6XZF7 _ . :
C69 endoplasmic reticulum protein 1683 C909 DNMBP Dynamin-binding protein 4383
Q99543 _C DNAJC2 DnaJ homolog QINXR7 i .
394 subfamily C member 2 1684 c3 BRE BRCA1-A complex subunit BRE | 4384
Q6JBY9_ RCSD1 CapZ-interacting QINQWE6 . . .
“C181 protein 1685 CB1 ANLN Actin-binding protein anillin 4385
PLBI_C | ACTNI Alpharactinin 1686 | SNANE | ANLN Actin-binding protein anillin | 4386
P17812 C Q6P587 _ FAHDI AcylpyruvaseFAHDI,
491" CTPSl CTP synthase 1 1687 Cl29 mitochondrial 4387

E7ETIO_C ARPCA4-TTLL3 Protein 1688 Q8NC96 _ NECAPI Adaptin ear-binding coat- 4388
21 ARPC4-TTLL3 C162 associated protein 1

QOULC4 _ MCTS1 Malignant T-cell- 1689 Q00653 _ NFKB2 Nuclear factor NF-kappa-B 4389
C14 amplified sequence 1 C738 p 100 subunit

P08134_C RHOC Rho-related GTP- 1690 Q86W56 PARG Poly(ADP-ribose) 4390
16 binding protein RhoC C603 glycohydrolase
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Q14980 C NUMA1 Nuclear mitotic P39748_
80 apparatus protein 1 1691 c182 FEN1 Flap endonuclease 1 4391
QONYL9 _ - Q9Y3Z3_ SAMHD1 SAM domain and HD
C231 TMODS3 Tropomodlin-3 1692 C320 domain-containing protein 1 4392
Qggﬁg_c CNN2 Calponin-2 1693 Qéiggg— FLII Protein flightless- 1 homolog 4393
. PRPSAP1 Phosphoribosyl
P46776 C RPL27A 60S ribosomal Q14558 .
144 protein L27a 1694 c19 pyrophosphatsr cs)%/g;hais&assou ated 4394
014980 C . 075592 _ MY CBP2 Probable E3 ubiquitin-
164 XPOI Bxportin-| 1695 C3152 protein ligase MY CBP2 4395
Q9Y2L1_ DIS3 Exosome complex 1696 Q8IURO_ [ TRAPPC5 TraiScking protein particle 4396
C213 exonuclease RRP44 C40 complex subunit 5
060502 C | MGEAS Bifunctional protein 1697 016822 _ PCK 2 Phosphoenolpyruvate 4397
596 NCOAT Co92 carboxykmase
pagrag ¢ | ACADVL Very long-chain Q53H96 PYCRL PyiToline5-carboxylate
237~ specific acyl-CoA 1698 C129 ~ reductase 3 4398
dehydrogenase, mitochondrial
076003 _C GLRX3 Glutaredoxin-3 | 1699 Q96F24 | NRBF2 Nuclear receptor-binding factor 4399
146 C126 2
qugg c CALR Cdireticulin 1700 H3E§g 6_ Uncharacterized protein 4400
P49368 C CCT3 T-complex protein 1 1701 Q06546 _ GABPA GA-binding protein apha 4401
279 subunit gamma c421 chain
P32119 C . . P56192 MARS Methionine-tRNA ligase,
172~ PRDX2 Peroxiredoxin-2 1702 C309 cytoplasmic 4402
015541 _C | RNF113A RING finger protein QoY 485_ ¥ .
15 113A 1703 C1419 DMXL1 DmX-like protein 1 4403
Q15417 C . 000839 _ HNRNPU Heterogeneous nuclear 1404
59 CNN3 Calponin-3 1704 C408 ribonucleoprotein U
P60981_C . Q92499 | DDX1 ATP-dependent RNA helicase
135 DSTN Destrin 1705 C631 DDX 1 4405
P36776 C | LONP1 Lon protease homolog, 043663 _ ; o
682 mitochondrial 1706 c531 PRCI Protein regulator of cytokinesis 1 | 4406
P13693_C TPT1 Trandationally- 1707 | 014879 _ IFIT3 Interferon-induced protein with |,
28 controlled tumor protein C239 tetratricopeptide
B5ME19 _ | EIF3CL Eukaryotic trandation 1708 P36969 _ GPX4 Phospholipid hydroperoxide 4408
C444 initiation factor 3 subunit Cl34 glutathione peroxidase,
Q93009 C USP7 Ubiquitin carboxyl- 1709 | P12081_ HARS Higtidine~tRNA ligase, 4409
223 termina hydrolase 7 C235 cytoplasmic
LIMCH1 LIM and caponin
Q9CL:16P6Q90_ homology domains-containing | 1710 P529514_ RPL14 60S ribosomal protein L14 4410
prote »
TMA16 Trandation
QOGEY4_ | machi nery-associated protein | 1711 QOHODG6 XRN2 5-3 exoribonuclease 2 4411
C162 16 _Cb47
HDHD3 Haloacid I .
Q9BSH5_ : Q14C86 _ GAPVDI GTPase-activating protein
C243 dehal ogenasg}hke hydrolase 1712 Cl129 and VPS9 domain-containi 4412
domain-contai
Q99832 _C CCT7 T-complex protein | 1713 Q9BXF6 | RABI1IFIP5 Rabll family-interacting 4413
450 subunit eta C106 protein 5
P68366 C [ TUBA4A Tubulin apha-4A AGBNHR9 SMCHD1 Structural maintenance of
- . 1714 - - 4414
129 chain C1856 chromosomes flexible bin
Q6Is14_C EIFBAL1 Eukaryotic 1715 Q9BW92 TARS2 Threonine-tRNA ligase, 4415
73 tranglation initiation factor 5A- C322 mitochondrial
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I-like
P52907_C CAPZA1 F-actin-capping P83916_ .

157 protein subunit alpha- 1 1716 C156 CBX1 Chromobox protein homolog 1 |} 4416
P78527_C PRKDC DNA-dependent 000410 _ .

25 protein kinase catalytic subunit | +/17 | c229 IPOS Importin-5 4417
043592 C N Q5VUA4 L .

650 XPOT Exportin-T 1718 C1681 ZNF318 Zinc finger protein 318 4418
P49459 C { UBE2A Ubiquitin-conjugating Q96SY0 _ .

88 enzyme E2 A 1719 C193 C150rf44 UPF0464 protein C150rf44 | 4419
QOUEWS8 STK39 STE20/SPSl-related QONSI18 _ N . .

C237 proline-alanine-rich protein ki 1720 c77 GLRX2 Glutaredoxin-2, mitochondrial | 4420
Q92888 C ARHGEF1 Rho guanine P46109 _ " .

537 nucleotide exchange factor 1 12l c44 CRKL Crk-like protein a4zl
P17§6122 e CTPS1 CTP synthase 1 1722 Q%:4627879_ PTK2B Protein-tyrosine kinase 2-beta- | 4422
Q8IY67_ RAVER 1 Ribonucleoprotein Q14289 _ . : . ]

C255 PTB-binding 1 1723 Co72 PTK2B Protein-tyrosine kinase 2-beta | 4423
QI3547_C | HDAC Histone deacetylase 1 | 1724 0718 | CRTAP Cartilage-associcted protein | 4424
GOT2 Agpartate . L
P0O0505 C - Q86Y 37 CACUL1 CDK2-associated and ctillin
106 ammotransfemse, 1725 co4 ~ domain-containing protein 4425
mitochondrial
P35579 C . P16144 .

816~ MYH9 Myosin-9 1726 C1553~ ITGB4 Integrin beta-4 4426
000148 _C DDX39A ATP-dependent Q9BY42 _ .

197 RNA helicase DDX39A 1727 C51 C200rf43 UPF0549 protein C200rf43 | 4427
Q14192_C| FHL2 Four and ahalf LIM Q8NDS6 .

150 domains protein 2 1728 C375 LSM14A Protein LSM14 homolog A | 4428
Q14204 C DYNC1H1 Cytoplasmic P40121 _ } .

633 dynein 1heavy chain 1 1729 C165 CAPG Macrophage-capping protein 4429

EPRS Bifunctional
PO7814_C glutamate/proline—tRNA 1730 Pr8sar_ GTF2l General transcription factor 11-1 | 4430

1487 ligase C745
P27816 C | MAP4 Microtubule-associated P78347 o

1098~ protein 4 1731 co03~ GTF2l General transcription factor M-1 | 4431
P61586_C | RHOA Transforming protein 1732 P16885_ PLCG2 |-phosphatidylinositol4,5- 4430

107 RhoA C496 bi sphosphate phosphodiese
Q08J23_C | NSUNZ2 tRNA (cytosine(34)- 1733 Q9H814 _ PHAX Phosphorylated adapter RNA 4433

673 C(5))-methyltransferase cs7 export protein
P53041 C PPP5C Serine/threonine- P29401 1434

77 protein phosphatase 5 1734 C41 TKT Transketolase
0431% _C ACTN4 Alpha-actinin-4 1735 P35122119 - RFC4 Replication factor C subunit 4 4435

GFPT1 Glucosamine- S
Q06210 C f Q92835 INPP5D Phosphatidylinositol 3,4,5-
- ructose-6-phosphate 1736 - . i 4436

55 aminotransferase C956 trisphosphate 5-phosphatase
P06400_C RBI Retinoblastoma- 1737 QIYBED _ | STK?24 Serine/threonine-protein kinase 4437

853 associated protein C375 24

HNRNPUL1 Heterogeneous
QUBUJ2_ nuclear ribonucleoprotein U- | 1738 075380 _ NDUFS6 NADH dehydrogenase 4438
C391 . ; C87
like protein
E/EVH7 o : Q9Y4G6 -
C286 KLC1 Kinesin light chain 1 1739 Cl954 TLN2 Talin-2 4439
Q68CZ2_ TNS3 Tensin-3 1740 | QONYG5 ANAPCIlI  Anaphase-promoting 4440
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C1241 _C7 complex subunit 11
Q9Y5Y2_ | NUBP2 Cytosolic Fe-S cluster 1741 Q9UPN3 MACF 1 Microtubule-actin cross- 2441
C72 assembly factor NUBP2 C5131 linking factor |, isoforms
P11498 C PC Pyruvate carboxylase, P53634 _ N .
850 mitochondrial 1742 ca48 CTSC Dipeptidyl peptidase 1 4442
Q9BXS6_ NUSAPL Nucleolar and Q96HA7 . .
C256 spindle-associated protein 1 1743 C830 TONSL Tonsoku-like protein 4443
P56192_C MARS Methionine-tRNA 1744 ASYKK6 CNOT1 CCR4-NOT transcription 1444
38 ligase, cytoplasmic C677 complex subunit 1
P35914_C HMGCL QOBWUO
393~ Hydroxymethylglutaryl-CoA 1745 C125 SLC4A1AP Kanadaptin 4445
lyase, mitochondrial -
GLUD1 Glutamate
PO0367_C dehydrogenase 1, 1746 QOBWUO SLCAA1AP Kanadaptin 4446
172 ) : C730
mitochondrial -
Q99873_C PRMTL1 Protein arginine N- 1747 P40763_ | STAT3 Signd transducer and activator 4447
350 methyltransferase 1 C718 of transcription 3
GSPT1 Eukaryotic peptide
P15170_C chain release factor GTP- 1748 QI6RU3_ FNBP1 Formin-binding protein 1 4448
276 bindin C555
Q13838_C | DDX39B Spliceosome RNA 1749 Q96HS1 _ PGAMS5 Serine/threonine-protein 4449
165 helicase DDX39B C168 phosphatase PGAMS5, mitochondrial
075369 _C S Q6YN16 HSDL2 Hydroxysteroid
1617 FLNB Filamin-B 1750 C136 dehydrogenase-like protein 2 4450
Q96RU3 _ FNBP1 Formin-binding PO5067__ . .
C609 protein 1 1751 Co8 APP Amyloid beta A4 protein 4451
P16333_C | NCK1 Cytoplasmic protein 1752 Q96RE7_ [ NACCI Nucleus accumbens-associated 4452
266 NCK1 C85 protein 1
P35250_C RFC2 Replication factor C 1753 P49959 _ MRE! 1A Double-strand bresk repair 4453
88 subunit 2 C336 protein MREI 1A
Q9BSD7 _ NTPCR Cancer-related Q01813 _ . .
Claa nucleoside-triphosphatase 1754 Co30 PFKP 6-phosphofructokinase type C 4454
P13489_C : C P49792_ RANBP2 E3 SUMO-protein ligase
142 RNHI Ribonuclease inhibitor | 1755 C348 RanBP2 4455
P26639_C TARS Threonine-tRNA 1756 P49792 _ RANBP2 E3 SUMO-protein ligase 4456
343 ligase, cytoplasmic C1296 RanBP2
MAT2A S Lo
P31153_C L Q93008 _ USP9X Probable ubiquitin carboxyl-
56 adenosyl methionine synthase | 1757 C1566 terminal hydrolase FAF 4457
isoform type-2
P01591_C ; ) Q9BY89_ KIAA1671 Uncharacterized protein
131 1GJ Immunoglobulin J chain 1758 ca17 KIAA1671 4458
PO7858_C . QB5SRES _ NUP188 Nucleoporin NUP188
93 CTSB Cathepsin B 1759 C1445 homolog 4459
P62191_C PSMC1 26S protease 1760 Q92665_ MRPS31 28S ribosomal protein S31, 4460
399 regulatory subunit 4 C356 mitochondrial
P85037_C | FOXK 1Forkhead box protein 1761 P18669_ PGAMI Phosphoglycerate mutase 1 | 4461
439 K1 C55
PTCD3 Pentatricopeptide ]
Q96EY 7 o . QoY 4P8 WIPI2 WD repeat domain
- repeat-containing protein 3, 1762 - N . . 4462
C642 mitochondrial C70 phosphoinositide-interacting protein
P78417_C GSTOl Glutathione S- QIY4P1_ ,
192 transferase omega: 1 1763 C189 ATG4B Cysteine protease ATG4B 4463
075694 _C NUP155 Nuclear pore Q9BZD4 : !
204 complex protein Nup| 55 1764 C285 NUF2 Kinetochore protein Nu£2 4464
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QINZD2 _

GLTP Glycolipid transfer

Q01581 _

HMGCS Hydroxymethylglutaryl-CoA

C36 protein 1765 C406 synthase, cytoplasmic 4465
QO9NR45_ e P78344 _ EIF4G2 Eukaryotic translation
C287 NANS Sialic acid synthase 1766 Ce77 initiation factor 4 gamma 2 4466
P52788 _C . Q92609 _ | TBC1D5 TBCl domain family member
318 SMS Spermine synthase 1767 753 A 5 4467
PR2T88C | sMis Spermine synthase 1768 | C0SP— | ESYT1 Extended synaptotegmin-1 | 4468
P37837 _C P46013 _ .
250 TALDOI Transadolase 1769 C226 MKI167 Antigen Kl-67 4469
Q9UBB4 _ . P46013 _ .
c283 ATXN10 Ataxin-10 1770 C1373 MKI67 Antigen KI-67 4470
Q14204 C DYNC1H1 Cytoplasmic P46013 _ .
1888 dynein 1heavy chain 1 1771 C1479 MKI167 Antigen KI-67 4471
P14866_C HNRNPL Heterogeneous 1772 P17858 _ PFKL 6-phosphofructokinase, liver 2472
452 nuclear ribonucleoprotein L - C708 type
P56537 _C EDF6 Eukaryotic translation Q96PK6_ e .
15 initiation factor 6 1773 cal RBM14 RNA-binding protein 14 4473
Q9Y5Y2 _ | NUBP2 Cytosolic Fe-S cluster 1774 P53602 _ MVD Diphosphomevalonate 4474
C54 assembly factor NUBP2 C133 decarboxylase
P28838_C ' . Q8WXHO .
445 LAP3 Cytosol aminopeptidase | 1775 C1032 SYNE2 Nesprin-2 4475
RRM 2 Ribonucleoside- . . . .
P31350 _C ' . Q14137 _ BOP1 Ribosome biogenesis protein
317 diphosphate rslj;ctase subunit 1776 c108 BOP1 4476
Q04637 _C | EIFAG1 Eukaryotic trandation 1777 P23368 _ ME2 NAD-dependent malic enzyme, 2477
1384 initiation factor 4 gamma 1 C481 mitochondrial
P63167 _C | DYNLL1 Dynein light chain 1, 1778 P51692 _ STATS5B Signal transducer and 4478
56 cytoplasmic C688 activator _of transcription 5
QB86WRO0 _ | CCDC25 Coiled-coil domain- 1779 Q8TD19 _ | NEK9 Serine/threonine-protein  kinase 4479
C83 containing protein 25 C890 Nek9
P41227 _C NAA10 N-apha- 1780 Q14008 _ CKAP5 Cytoskeleton-associated 4480
194 acetyltransferase 10 C1113 protein 5
Q9BY42 _ C200rf43 UPF0549 protein 1781 Q14008_ CKAP5 Cytoskeleton-associated 2481
C262 C200rf43 C1946 protein 5
QINVP2_ ASF1B Histone chaperone Q9UJIUG6 _ " .
C172 ASF1B 1782 C67 DBNL Drebrin-like protein 4482
Q81z07 _C | ANKRD13A Ankyrin repeat 1783 Q9UPQO LIMCH1 LIM and calponin homology 2483
540 domain-containing protein 13A C182 domains-containing protein
Q8IUI8_C | CRLF3 Cytokine receptor-like Q15424 4484
154 factor 3 1784 C362 SAFB Scaffold attachment factor Bl
Q9H6S3 _ EPS8L2 Epidermal growth 095757 _ )
C543 factor receptor kinase substrate 1785 C290 HSPA4L Heat shock 70 kDa protein 4L | 4485
PTPN1 1 Tyrosine-protein .
Qo6124_C phosphatase non-receptor type | 1786 P21333_ FLNA Filamin-A 4486
573 11 C623
P62829 _C | RPL23 60S ribosoma protein P51610 _
15 L23 1787 C326 HCFC1 Host cell factor 1 4487
P55769_C . . QI9HB6ES _ TUT 1 Speckle targeted PIPSK1A-
93 NHP2L1 NHP2-like protein 1 | 1788 C501. regulated poly(A) polymer 4488
NONO Non-POU domain- ;
Q15233_C e S 000154 _ ACOT7 Cytosolic acyl coenzyme A
208 containing pcr)gt:ir?‘er binding 1789 c100 thicester hydrolase 4489
Q13200 _C | PSMD2 26S proteasome non- 1790 095347 _ SMC2 Structural maintenance of 2490
459 ATPase regulatory subunit 2 C800 chromosomes protein 2
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QoULZ2 _ STAP1 Signal-transducing Q96525 _ . . )

C269 adaptor protein 1 1791 C239 ADO 2-aminoethanethiol dioxygenase | 4491
P78527 _C PRKDC DNA-dependent P18615 _ . .

3403 protein kinase catalytic subunit 1792 Cc297 RDBP Negative elongation factor E 4492
QIONZ63 _ C9orf78 Uncharacterized Q93034 _ _

C145 protein C9orf78 1931 "1 CULS Cullin-5 4493
P22234 _C | PAICS Multifunctional protein 1704 043913 _ ORCS5 Oirigin recognition complex 4494

350 ADE2 C171 subunit 5
QINX46 [ ADPRHL2 Poly(ADP-ribose) PO1033_ : o

c132 glycohydrolase ARH3 1795 C189 TIMP1 Metalloproteinase inhibitor 1 | 4495
Q6PJT7 _ ZC3H14 Zinc finger CCCH Q92616 _ . .

Co61 domain-containing protein 14 1796 | “~1362 GCNILI Trandational activator GCNI | 4496
Poores ¢ HK2 Hexokinase-2 1707 | R2ol~ | GCNILI Trandlational activator GCNI | 4497
000148 _C DDX39A ATP-dependent Q99661 _ S .

86 RNA hlicase DDX39A 1798 Cl154 KIF2C Kinesin-like protein KIF2C 4498
P48643_C CCT5 T-complex protein 1 060701 _

302 subunit epsilon 1799 C19 UGDH UDP-glucose 6-dehydrogenase | 4499
Q9H6Z4 _ | RANBP3 Ran-binding protein QOUH65 . . .

C203 3 1800 c279 SWAP70 Switch-associated protein 70 | 4500
P33991_C MCM4 DNA replication 1801 Q96FHA _ SIPA1 Signal-induced proliferation- 4501

605 licensing factor MCM4 C446 associated protein 1
Q13330_C | MTAIL Metastasis-associated P49327 _ .

299 protein MTA 1 1802 C1186 FASN Fatty acid synthase 4502
095630 _C STAMBP STAM-binding P49327 _ .

264 protein 1803 C1759 FASN Fatty acid synthase 4503
P25786_C | PSMAL Proteasome subunit P49327 _ .

85 alpha type-1 1804 C2292 FASN Fatty acid synthase 4504

LRPPRC Leucine-rich PPR
paz704_C motif-containing protein, 1805 Q05655 _ PRKCD Protein kinase C delta type 4505
1277 ; . C280
mitochondrial
QINR50_ | EIF2B3 Trandlation initiation Q05655 _ L
C106 factor elF-2B subunit gamma 1806 Caa PRKCD Protein kinase C delta type 4506
SH3BGRL3 SH3 domain-
Q9H299 _ | iy TR Q9BQE9 BCL7B B-cell CLL/lymphoma 7

c71 binding glmgrgt(;i ﬁmd rich-like | 1807 " C189 protein family member B 4507
Q32MZ4 _ | LRRFTP1 Leucine-rich repeat Q8N1G0 L .

C14 flightless-interacting protein 1808 co1 ZNF687 Zinc finger protein 687 4508
QI CUL4A Cvulin-4A 1800 | 1390~ RNH1 Ribonuclease inhibitor 4509
075832 _C | PSMDIO 26S proteasome non- P48444 .

107 ATPase requlatory subunit 10 1810 ca79 ARCN1 Coatomer subunit delta 4510
0752;3 ~C | IDHI Isocitrate dehydrogenase | 1811 Qggi’z'\ég- FAM105B Protein FAM105B 4511
P04075_C ALDOA Fructose- 1812 QIUKU7 ACADS Isobutyryl-CoA 4512

178 bisphosphate aldolase A C159 dehydrogenase, mitochondrial

SHMT2 Serine . .
P34897 C Q9H2L5 RASSF4 Ras association domain-
- hydroxymethyltransferase, 1813 - - X 4513

412 mitochondrial C249 containing protein 4
Q9Y 490 _ . Q12888 _ TP53BP1 Tumor suppressor p53-

C1939 TLN1 Talin-1 18141 “c1978 binding protein 1 4514
P26358 C | DNMT 1DNA (cytosine-5)- P29034 _ . i

896 methyltransferase 1 1815 Coa S100A2 Protein S100-A2 | 4515
P52701_C | MSH6 DNA mismatch repair 1816 QoUQ35 SRRM2 Serine/arginine repetitive 4516

88 protein Msh6 C785 ) matrix protein 2
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Q96G03 _ 000329 _ PIK3CD Phosphatidylinositol 4,5-
c573 PGM2 Phosphoglucomutase-2 1817 ca74 bisphosphate 3-kinase catalytic 4517
000410 _C - Q9Y2Y0 ARL2BP ADP-ribosylation factor-like
1078 POS Importin-5 1818 C149 protein 2-bmding protein 4518
Q96FW1_ | OTUBI Ubiquitin thioesterase 1819 015357 _ INPPL1 Phosphatidylinositol 3,4,5- 4519
Co1 OTUBI Cl121 trisphosphate 5-phosphatase 2
Pozésgf_c LMNA Prelamin-A/C 1820 Q?;fsz— CCT7 T-complex protein 1subunit eta | 4520
Q7Z5K2_ WAPAL Wings apart-like 1821 Q9Y4D8 | HECTD4 Probable E3 ubiquitin-protein 4521
C9%4 protein homolog C1370 ligase HECTD4
075369 _C — Q6KC79_ . . .
991 FLNB Filamin-B 1822 ca19 NTPBL Nipped-B-like protein 4522
Q969T9_ WBP2 WW domain-binding P04179 _ . .
C80 protein 2 1823 C164 SOD2 Superoxide dismutase 4523
QOH773_ DCTPP1 dCTP 1804 Q96RG2 _ PASK PAS domain-containing 4524
C162 pyrophosphatase 1 C15 serine/threonine-protein kinase
Q15424 C SAFB Scaffold attachment 1825 Q14061_ | COX 17 Cytochrome c oxidase copper 4525
225 factor B C24 chaperone
P07900_C | HSP9OAA1 Heat shock protein 1826 Q96DC7_ | TMCO06 Transmembrane and coiled- 4526
529 HSP 90-alpha Cl4 coil domain-containing protein
P23396_C | RPS3 40Sribosomal protein P20248 _ .
134 3 1827 C327 CCNAZ2 Cyclin-A2 4527
Q8NINS_ EIFIAD Probable RNA- Q02878 _ . .
C89 binding protein EIF1AD 1828 caa RPL6 60S ribosomal protein L6 4528
012888 _C | TP53BP1 Tumor suppressor 014773 _ . P
101 053-binding protein 1 1829 C365 TPP1 Tripeptidyl-peptidase 1 4529
P61970_C NUTF2 Nuclear transport 1830 P61086_ | UBE2K Ubiquitin-conjugating enzyme 4530
114 factor 2 C92 E2K
P18858_C . P31146 _ :
895 LIG1 DNA ligase 1 1831 c330 COROIA Coronin-lA 4531
P13639_C , 09BR76 _ :
693 EEF2 Elongation factor 2 1832 C153 COROIB Coronin-1B 4532
Q7L5D6_ GET4 Golgi to ER traffic 1833 Q96QCO0 _ PPP1R10 Serme/threonine-protein 4533
C160 protein 4 homolog C463 phosphatase 1 regulatory
P63104_C YWHAZ 14-3-3 protein 1834 Q5VT52 _ RPRD2 Regulation of nuclear pre- 4534
25 zeta/delta C1071 mRNA domain-containing p
Q14676_C MDC1 Mediator of DNA 1835 P78527_ | PRKDC DNA-dependent protein kinase 4535
26 damage checkpoint protein 1 C373 catalytic subunit
Q15021_C | NCAPD2 Condensin complex 1836 Q96A35_ | MRPL24 39Sribosomal protein L24, 4536
596 subunit 1 C58 mitochondrial
381> _C STRN Striatin 1637 | 9| RBM39 RNA-binding protein 39 | 4537
Q13310_C PABPC4 Polyadenylate- 1838 QB8N556 _ AFAPL Actin filament-associated 4538
339 binding protein 4 C157 protein 1
P62241_C RPS8 40S ribosomal protein 1839 Q68CP9 _ ARID2 AT-rich interactive domain- 4539
71 S8 C711 containing protein 2
Q9Y 263 _ PLAA Phospholipase A-2- Q9H3U1 . :
C584 activating protein 1840 C663 UNC45A Protein unc-45 homolog A 4540
095801 _C | TTCA4 Tetratricopepude repeat 1841 Q99567_ | NUP88 Nuclear pore complex protein 451
238 protein 4 C595 Nup88
Q14192_C FHL2 Four and ahaf LIM 1842 Q14789 _ | GOLGB1 Golgin subfamily B member 4542
254 domains protein 2 C1713 1
DDX17 Probable ATP-
QU284L_C1  dependent RNA helicase | 1843 - CAST Calpastatin 4543

DDX17
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P0O7814_C

EPRS Bifunctional

P07203_

1148 gl utamate/l?éggge—tRNA 1844 Cl1s GPX 1 Glutathione peroxidase 1 4544
P61586_C | RHOA Transforming protein 1845 060216 __ RAD21 Double-strand-break repair 4545
159 RhoA C35 protein rad21 homolog
Q08J23_C | NSUN2 tRNA (cytosine(34)- 1846 060216 _ RAD21 Double-strand-break repair 4546
221 C(5))-methyltransferase C513 protein rad21 homolog
QIUERTY _ DAXX Death domain- QoULV4 .
C699 associated protein 6 1847 C190 COROIC Coronin-IC 4547
S . PPP2R1A Serine/threonine-protein
PO5161_C | 1SG 15 Ubiquitin-like protein 1848 P30153_ phosphatase 2A 65 kDa regulatory 4548
78 1SG15 C174 .
subunit A
. PPP2R1A Serine/threonine-protein
PO7741_C APRT Adenine P30153 _
140 phosphoribosyltransferase 1849 C329 phosphatase Szﬁ‘)u?q?tkfa regulatory 4549
P08238_C | HSP90AB1 Heat shock protein 1850 QOUEWS8 STK39 STE20/SPSI-relatedproline- 4550
412 HSP 90-beta C99 alanine-rich protein kinase
Po39TC | sucLe1 Succinyi-CoA ligase | 1851 | 20T | DGKZ Diacylglycerol kinase zeta | 4551
MAPRE3 Microtubule-
QOUPYS8_ . . 000233 _ | PSMD9 26S proteasome non-ATPase
c182 assouateq protein RP/EB 1852 C216 regulatory subunit 9 4552
family member
P61247_C | RPS3A 40Sribosomal protein 1853 P05023 _ ATPIAI  Sodium/potassium- 4553
139 S3a . j C705 transporting ATPase subunit alpha
QoY2L1_ DIS3 Exosome complex 1854 P45985 MAP2K4 Dual specificity mitogen- 4554
C799 exonuclease RRP44 C266 activated protein kinase
RRM1 Ribonucleoside- ; . .
P23921_C diphosphate reductase large 1855 PA45983_ MAPKS8 Mltogen-actlvamed protein 4555
352 - C245 kinase 8
subunit
P07954_C FH Fumarate hydratase, Q9P2R7 _ - :
333 mitochondrial 1856 C320 SUCLA2 Succinyl-CoA ligase 4556
000429 _C DNM1L Dynamin-I-like P31040_ .
361 protein 1857 c89 SDHA Succinate dehydrogenase 4557
P0O0491_C PNP Purine nucleoside 1858 076071 _ | CIAQIl Probable cytosolic iron-sulfur 4558
31 phosphorylase C234 protein assembly protein CIAOI
%1%277—C RPL37 60S r:_b???oma' protein | 1g59 09%3;3762 ~ | LYPLA2 Acyl-protein thioesterase 2 | 4550
Q16543_C | CDC37 Hsp90 cc-chaperone Q04864 _ i .
336 Cdc37 1860 C524 REL Proto-oncogene c-Rel 4560
P49753_C ACOT2 Acyl-coenzyme A 1861 Q96CD2_ | PPCDC Phosphopantothenoylcysteine ' 4561
401 thioesterase 2, mitochondrial C173 decarboxylase
Q9BSH4 _ | TACOI Trandational activator 1862 ABNC98_ CCDCB88B Coailed-coil domain- 4562
C256 of cytochrome c oxidase 1 C1222 containing protein 88B
P43686_C PSMC4 26S protease 1863 Q10570 _ CPSF1 Cleavage and polyadenylation 4563
379 regulatory subunit 6B C1020 specificity factor subunit 1
ors7az _c| oDt WOt df‘r']‘; 156 | P43378_ | PTPNO Tyrosine-protein phosphatase | e,
285 protein 1 C506 non-receptor type 9
P36776_C | LONP1 Lon protease homolog, Q15021 _ : .
520 mitochondrial 1865 C816 NCAPD2 Condensin complex subunit 1 | 4565
P36776_C | LONM Lon protease homolog, 1866 Q8TEWO PARD3 Partitioning defective 3 4566
637 mitochondrial C6 homolog
Q16666_C IFI16 Gammearinterferon- 1867 094925 _ GL S Glutaminase kidney isoform, 4567
637 inducible protein 16 C500 mitochondrial
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HMHA1 Minor Lo .
Q92619 _C | . L . i Q9Y3B8 _ REX02 Oligoribomiclease,
1020 hlstocompat|b|lliy protein HA 1868 CI37 mitochondrial 4568
Q9P289 _ | MST4 Serine/threonine-protein 1869 Q96LD4 _ TRIM47 Tripartite motif-containing 4569
C77 kinase MST4 C347 protein 47
H?%\ég 0 Uncharacterized protein 1870 Q9CI:-|1(())€‘%11_ MIS12 Protein MIS12 homolog 4570
P60891_C PRPSL1 Ribose-phosphate 1871 P54687 _ BCAT1 Branched-chain-amino-acid 4571
91 pyrophosphokinase 1 C293 aminotransferase, cytosol
Q01813_C | PFKP 6-phosphofructokinase 1872 Q8WUM PDCD6IP Programmed cell death 6- 4572
343 typeC 4 C524 interacting protein
P04632_C CAPNSL Calpain small 1873 Q8WUM PDCD61P Programmed cell death 6- 4573
144 subunit 1 4 C691 interacting protein
Q7z6z7 _ | HUWE1E3 ubiquitin-protein 1874 Q9HO9A7 RMI1 RecQ-mediated genome 4574
C790 ligase HUWE1 C366 instability protein 1
014933 _C UBE2L6 Ubiquitin/ISG15- Q13315 _ . o :
102 conjugating enzyme E2 L6 1875 2021 ATM Serine-protein kinase ATM 4575
Q8WUA4 | GTF3C2 Genera transcription P11766_
C212 factor 3C polypeptide 2 1876 C174 ADHS5 Alcohol dehydrogenase class-3 | 4576
Q9UJU6 _ P . Q96EIS5 _ TCEAL4 Transcription elongation
C127 DBNL Drebrin-like protein 1877 caa factor A protein-like 4 4577
P21333 _C - QIONR45 _ e
2199 FLNA Filamin-A 1878 cl184 NANS Sidlic acid synthase 4578
P45880 _C VDAC?2 Voltage-dependent 1879 Q13542 EIFAEBP2 Eukaryotic trandlation 4579
47 anion-selective channel protein C35 initiation factor 4E-binding
P23396_C | RPS3 40S ribosomal protein Q13547_ .
119 3 1880 C151 HDAC1 Histone deacetylase 1 4580
P13489_C : o Q8NF50_- DOCKS8 Dedicator of cytokinesis
30 RNH1 Ribonuclease inhibitor 1881 C939 protein 8 4581
P17676_C CEBPB CCAAT/enhancer- 1882 P09110 ACAAI 3-ketoacyl-CoA thiolase, 4582
248 binding protein beta C218 peroxisomal
Q92974 C ARHGEF2 Rho guanine 1883 060841 _ { EDF5B Eukaryotic trandation initiation | ,-os
478 nucleotide exchange factor 2 C749 factor 5B
075995 C SASH3 SAM and SH3 Q15306_
351 domain-containing protein 3 1884 C223 IRF4 Interferon regulatory factor 4 4584
P61978_C HNRNPK' Heterogeneous Q96S59 _ L .
184 nuclear ribonucleoprotein K. 1885 C513 RANBP9 Ran-binding protein 9 4585
Q15149 _C . 060443 _ DFNAS5 Non-syndromic hearing
3295 PLEC Plectin 1886 C180 impairment protein 5 4586
Pl 1142_C | HSPA8 Heat shock cognate 71 1887 P08240 _ SRPR Signal recognition particle 4587
574 kDa protein C621 receptor subunit alpha
P21964_C COMT Catechol O- QINRR5 —
523 methyltransferase 1888 c29 UBQLN4 Ubiquilin-4 4588
Q96TALl_ [ FAM129B Niban-like protein Q92769 _ .
C466 1 1889 C274 HDAC2 Histone deacetylase 2 4589
QINVGS _ TBC1D13 TBC1 domain 043823 _ i )
C145 family member 13 1890 css5 AKAP8 A-kinase anchor protein 8 4590
Q96EV2 _ | RBM33 RNA-binding protein 1891 Q9Y3C7_ | MED3 1Mediator of RNA polymerase 4591
C726 33 C93 I transcription subunit
GOT2 Aspartate : . _—
POOSSS_C aminotransferase, 1892 Q7§271AE)3_ CTUI Cytoplasrp(l)::eitaniA 2-thiolation 4592
mitochondrial P
Q92945 C | KHSRP Far upstream element- Q14696 _
436 binding protein 2 1893 C180 MESDC2 LDLR chaperone MESD 4593
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MAP2K3 Dua specificity

P19367 _

P46734 C . . : .
297 mltogen-aglr:/aa;teed protein 1894 C628 HK1 Hexokinase-1 4594
P68104_C | EEF1A1 Elongation factor 1- 1895 Q13557 _ CAMK2D Calcium/calmodulin- 4595
370 alpha 1 C373 dependent protein kinase type |
Q14204 _C DYNC1H1 Cytoplasmic Q9HB71_ T .
4216 dynein 1heavy chain 1 1896 Cl54 CACYBP Cacyclin-binding protein 4596
PO CSEIL Exportin-2 1907 | 0008 | DDXIEATEdoperee RNA | asor
Q8WY J6 _ . Q9BW19 T .
C293 SEPT1 Septin-1 1898 C509 KIFC1 Kinesin-like protein KEFC1 4598
Q04760_C GLOI Lactoylglutathione 1899 PA8643 _ CCT5 T-complex protein 1 subunit 4599
61 lyase C440 epsilon

P54105_C CLNS1A Methylosome 1900 Q03164 _ MLL Histone-lysine N- 4600
73 subunit pICIn C2841 methyltransferase MLL

Q99439 _C CNN . 1 Q9HOL4 _ CSTF2T Cleavage stimulation factor

274 2 Calponin-2 1901 C441 subunit 2 tau variant 4601
Q15054 _C | POLD3 DNA polymerase delta P51553__ .

137 subunit 3 1902 C148 IDH3G Isocitrate dehydrogenase 4602
Q14232_C | EIF2B1 Trandation initiation QIY678_ .
169 factor elF-2B subunit alpha 1903 c813 COPG| Coatomer subunit gamma- 1 | 4603
DEPTOR DEP domain-
QSC-:I—ZE;jS— containing mTOR-interacting 1904 Qgg4|§(;)24 ATXN10 Ataxin-10 4604
protein -
PTPNI Tyrosine-protein
P18031_C 9CO0C2 TNKSI1BP1 182 kDa tankyrase-1-
9w phosphatase non-receptor type | 1905 QClll 2~ binding protein y 4605
1
060343 _C | TBC1D4 TBC1 domain ramily 1906 Qococ2_ TNKSI1BP1 182 kDatankyrase-|- 4606
74 member 4 Cl 175 binding protein
QI9NQW6 | ANLN Actin-binding protein 1907 P09651 _ HNRNPA1 Heterogeneous nuclear 4607
C353 anillin C43 ribonucleoprotein Al
YRDC YrdC domain-
QB6US0_ containing protein, 1908 QI6RO6_ SPAG5 Sperm-associated antigen 5 4608
C99 . : C307
mitochondrial
MSRB2 Methionine-R- . .
Q9Y3D2 . Q8NFH8 | REPS2 RaBPI -associated Eps domain-
- sulfoxide reductase B2, 1909 _ . 4609

C45 mitochondrial _C380 containing protein 2
Q9P258 _ . Q14204 _ DYNC1H1 Cytoplasmic dynein 1

Cla4 RCC2 Protein RCC2 1910 C3325 heavy chain 1 4610
P56192_C MARS Methionine-tRNA 1911 Q14204 _ DYNC1H1 Cytoplasmic dynein 1 4611

441 ligase, cytoplasmic C4121 heavy chain 1
P31751_C AKT2 RAC-beta 1912 075643 _ SNRNP200 U5 small nuclear 4612

311 serine/threonine-protein kinase C502 ribonucleoprotein 200 kDa helicas
000410 _C . 075643 _ SNRNP200 U5 small nuclear

915 P05 Importin-5 1913 |~ cr16 ribonucleoprotein 200 kDa hdlicas | 2%
Q53ETO0_ CRTC2 CREB -regulated Q13085 _ )

C515 transcription coactivator 2 1914 C1297 ACACA Acetyl-CoA carboxylase 1 4614
P29401_C P04049 _ RAF1 RAF proto-oncogene

417 TKT Transketolase 1915 Cc27 serine/threonine-protein kinase 4615
Q9UPN9_ | TRIM33 E3 ubiquitin-protein Q53T59 _ i .

Ca61 ligase TRIM33 1916 C287 HS1BP3 HCLSI-binding protein 3 4616
P16152_C P60468 _ SEC61B Protein transport protein

297 CBR1 Carbonyl reductase 1917 C39 Sec61 subunit beta 4617
P49419 C | ALDH7A1 Alpha-aminoadipic Q15019 _ -

478 semialdehyde dehydrogenase 1918 Cli4 SEPT2 Septin-2 4618
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Q9BX40 _ LSM14B Protein LSM14 1919 Q15643 _ TRIP11Thyroid receptor-interacting 4619
C310 homolog B C1299 protein 11

Q93009 _C USP7 Ubiquitin carboxyl- 1920 Q13541 _ EIFAEBP1 Eukaryotic translation 4620
315 terminal hydrolase 7 C62 initiation factor 4E-binding

VAPA Vesicle-associated L

Q9POLO _ membrane protein-associated - | 1921 Q9HD42 | CHMP1A Charged multlvescular body 4621

C60 . _C44 protein |a
protein A

QY617 _ PSATI Phosphoserine 1922 015371 _ | EIF3D Eukaryotic trandation initiation 4622
C291 aminotransferase C327 factor 3 subunit

Q5U5X0_ | LYRM 7 LYR motif-containing Q06187 _ . L

c97 protein 7 1923 C337 BTK Tyrosine-protein kinase BTK 4623
075390 C CS Citrate synthase, P55060 _ .

101 mitochondrial 1924 Caaa CSE1L Exportin-2 4624
P53602_C | MVD Diphosphomevalonate 1925 Q8IUD2_ | ERC1 ELKS/Rab6-interacting/CAST 4625

386 decarboxylase C110 family member 1
P60953 C | CDC42 Céll division control 1926 Q9UBEO SAE1 SUMO-activating enzyme 1626

157 protein 42 homolog ‘ C342 subunit 1
P09936_C UCHL1 Ubiquitin carboxyl- Q13459 _ . .

47 terminal hydrolase isozyme L | 1927 C2008 MYO09B Unconventional myosin-IXb | 4627
P2113;)31?é_c FLNA Filamin-A 1928 P4(13§26— PPP1R2 Protein phosphatase inhibitor 2 | 4628
000267 _C SUPTSH Transcription Q6IA86 _ .

240 elongation factor SPT5 1929 C746 ELP2 Elongator complex protein 2 4629
P42166_C TMPO Lamina-associated 1930 075815 _ BCAR3 Breast cancer anti-estrogen 4630

518 polypeptide 2, isoform apha C449 resistance protein 3
P41091_C | E1F2S3 Eukaryotic translation 1031 Q08323 _ NSUN2 tRNA (cytosing(34)-C(5)>- 4631

105 initiation factor 2 subunit C599 methyltransferase
Q92299773 - TNPO1 Transportin-1 1932 01522; - ZNF185 Zinc finger protein 185 4632
Q15149 C . Q8TFO05_ PPP4R1 Serine/threonine-protein

3336 PLEC Plectin 1983 | " crpp phosphatase 4 regulatory 4633
P22314 _C | UBA1 Ubiquitin-like modifier- 1934 Q86vVQ1L GLCCI1 Glucocorticoid-induced 4634

278 activating enzyme 1 C151 transcript 1 protein
P38117 _C ETFB Electron transfer 1935 Q66K 14 TBC1D9B TBCI domain family 4635

42 flavoprotein subunit beta C839 member 9B
P62316_C SNRPD2 Small nuclear 1936 075676 _ | RPS6KA4 Ribosomal protein S6 kinase 4636

46 ribonucleoprotein Sm D2 C257 apha-4
P48735_C . Q01082 _ SPTBN 1 Spectrin beta chain, non-

154 IDH2 Isocitrate dehydrogenase | 1937 C2207 erythrocytic 1 4637
000151 _C PDLIM1 PDZandLIM 1938 P61812 TGFB2 Transforming growth factor 4638

‘45 domain protein 1 C89 beta-2
. ERC1 ELKS/Rab6- . . .

Q8luD2 _ . : . P42704 LRPPRC Leucine-rich PPR motif-
C258 Interacting/CAST family 1939 C927 containing protein, mitochondrial 4639
member 1
P55210_C Q02218 | OGDH 2-oxoglutarate dehydrogenase,

186 CASP7 Caspase-7 1940 C604 mitochondrial 4640

QIBY 77 _ POLDIP3 Polymerase delta- 1041 Q99594 | TEADS Transcriptional enhancer factor 4641
C338 interacting protein 3 C368 TEF-5
Q13501 C P42858 _ .

131 SQSTM1 Sequestosome-1 1942 C1961 HTT Huntingtin 4642
Q96ST2_ . P42858 _ .

C749 I'WS]1 Protein IWS1 homolog 1943 C2971 HTT Huntingtin 4643
P41250_C . . P82675_ MRPS5 28S ribosomal protein S5,
180 GARS Glycine-tRNA ligase | 1944 211 mitochondrial 4644
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Q96EB6_ | SIRT1 NAD-dependent protein 1945 P21291 _ CSRP1 Cysteine and glycine-rich 4645
C67 deacetylase sirtuin-1 C25 protein 1
RRM1 Ribonucleoside- . .
P23921_C . 043447 __ PPIH Peptidyl-prolyl cis-trans
492 diphosphate redgctase large 1946 c131 isomerase H 4646
subunit
Q53H96_ PYCRL Pyrroline-5- Q9UBR2 : ,
C235 carboxylate reductase 3 19471 o130 CTSZ Cathepsin Z 4647
BOA0G4_ IGLL5 Immunoglobulin 1948 P31939_ | ATIC Bifunctional purine biosynthesis 4648
C213 lambda-like polypeptide 5 c10l protein PURH
P49588 C | AARS Alanine-tRNA ligase, QI9P2E9 . - .
047 cytoplasmic 1949 Cl128 RRBP1 Ribosome-binding protein 1 | 4649
P25398 C | RPS12 40S ribosomal protein 1950 QONWU1 OXSM 3-oxoacyl-ACP synthase, 4650
56 S12 C209 mitochondrid]
P28066_C PSMAS5 Proteasome subunit 1951 095059 _ | RPP14 Ribonuclease P protein subunit 4651
165 alpha type-5 C78 pl4
P46937_C . P51570_ .
343 Y API Yorkie homolog 1952 C327 GALK1 Galactokinase 4652
HADH Hydroxyacy!-
Q16836_C P28340_ POLD1 DNA polymerase delta
211 coenzyme A dehydrogenase, | 1953 | g7 catalytic subunit 4653
mitochondrial
P30626_C . Q725L9_ | IRF2BP2 Interferon regulatory factor 2-
57 SRI Sorcin 1954 C555 binding protein 2 4654
P49023_C - P54886_ ALDH18A1 Delta- |-pyrroline-5-
108 PXN Paxillin 1955 C161 carboxylate synthase 4655
P35270_C - . P17987_ TCP1 T-complex protein 1 subunit
159 SPR Sepiapterin reductase 1956 C236 alpha 4656
P02545 C . 043143 _ DHX15 Putative pre-mRNA-splicing
588 LMNA Prclamin-A/C 1957 c774 factor ATP-dependent RN 4657
P08621_C SNRN P70 Ul small nuclear 1958 P67775_ PPP2CA Serine/threonine-protein 4658
39 ribonucleoprotein 70 kDa C251 phosphatase 2A catalytic
Q14566_C MCM6 DNA replication 1959 Q92667 _ AKAPI A-kinase anchor protein 1, 4659
91 licensing factor MCM6 C102 mitochondrial
Q14103_C HNRNPD Heterogeneous 1960 Q99615 _ DNAJC7 DnaJ homolog subfamily C 4660
226 nuclear ribonucleoprotein DO C116 member 7
P26641_C | EEF1G Elongation factor 1- " | P04062_ .
104 gamma 1961 C165 GBA Glucosylceramidase 4661
VPS28 Vacuolar protein :
Q9UK41 _ sorting-associated protein 28 1962 Q96P11_ NSUNS5 Putative methyltransferase 4662
C128 C308 NSUN5
homolog
ELAC2 Zinc :
Q9BQ52 _ . Q86X02_ | CDR2L Cerebellar degeneration-related
can| phosphodlest_erase ELAC 1963 C160 protein 2-like 4663
protein 2
P04632_C CAPNSl Capain small P16035_ ! N
230 subunit 1 1964 C159 TIMP2 Metalloproteinase inhibitor 2 | 4664
P09936_C | UCHLZ1 Ubiquitin carboxyl- 1965 Q52LW3 ARHGAP29 Rho GTPase-activating 4665
90 terminal hydrolase isozyme L | C793 protein 29
P21333_C — H3BQZ7 . .
1912 FLNA Filamin-A 1966 C538 Uncharacterized protein 4666
P30566_C . Q9BQ90 _ KLHDC3 Kelch domam-containing
340 ADSL Adenylosuccinate lyase | 1967 213 protein 3 4667
095983 _C | MBD3 Methyl-CpG-binding P13797 _ .
215 domain protein 3 1968 C167 PLS3 Plastin-3 4668
P40925_C | MDH1 Malate dehydrogenase, 1969 Q06210 _ GFPTI Glucosamine--fhictose-6- 4669
251 cytoplasmic C620 phosphate aminotransferase
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P78417_C GSTOl Glutathione S- 1970 Q7L576 _ | CYFIPI Cytoplasmic FMRI -interacting 4670
90 transferase_omega- 1 C98 protein 1
P17655 _C CAPN2 Calpain-2 catalytic 1971 Q7L576 _ | CYFIPI Cytoplasmic FMRI -interacting 4671
82 subunit C1241 protein 1
075688 _C | PPM IB Protein phosphatase Q03001 _ .
172 B 1972 C5056 DST Dystonin 4672
AHNAK Neuroblast
Qogggg € differentiation-associated 1973 Qggggi— DST Dystonin 4673
protein AHNA
PPP1CB Serine/threonine- . .
%214212 < protein phosphatase PP 1-beta | 1974 leélg\évs CGGBPL CG(;rtortlglst 1repeat-b|nd| g 4674
cata -
BCAT1 Branched-chain-
P546§7 < amino-acid aminotransferase, 1975 PAE?I:; ~ | PSMB2 Proteasome subunit beta type-2 | 4675
cytosol
060934 _C - _ Q96151 _ | WBSCR16 Williams-Beuren syndrome
487 NBNNibrin 1976 C329 chromosomal region 16 protein 4676
QINZT2 _ OGFR Opioid growth factor 1977 060884 _ DNAJA2 Dnal homolog subfamily A 4677
C443 receptor C280 member 2
P52789 _C . 060884 _ DNAJA2 Dnal homolog subfamily A
834 HK2 Hexokinase-2 1978 C308 member 2 4678
P35579 _C . Q9BV19 _ C lorf50 Uncharacterized protein
671 MYH9 Myosin-9 1979 C189 ClorfSO 4679
Q9HAVT _ GRPEL1 GrpE protein P29353 _ g ) .
Cl108 homolog 1, mitochondrial 1980 C248 SHC1 SHC-transfonning protein 1 4680
PHGDH D-3- L
043175 _C phosphoglycerate 1981 Q724Q2 _ HEATR3 HEAT r.epeat-contalnlng 4681
18 C57 protein 3
dehydrogenase
PHGDH D-3-
043175 _C phosphoglycerate 1982 078376 _ NCOR1 Nuclear receptor corepressor 1 | 4682
295 C2403
dehydrogenase
P12004_C PCNA Proliferating cell 1983 QI9Y6A5 TACC3 Transforming acidic coiled- 4683
162 nuclear antigen C293 coil-containing protein
075531 _C BANF1 Barrier-to- 1084 | P31323_ EEQTZBG ﬁﬁ?gt':‘:epjr;g?t g:gf'm”t .
85 autointegration factor C149 yp b etgg y
IQGAPI RasGTPase
P46232 - activating-like protein 1985 Q1(5;‘1‘210 - PDK3 4685
IQGAPI
P11586_C | MTHFDI C-I-tetrahydrofolate P05455 _ .
195 synthase, cytoplasmic 1986 c18 SSB Lupus La protein 44586
Q7z5L9 _ | IRF2BP2 Interferon regulatory Q08257 _ . .
C65 factor 2-binding protein 2 1987 C166 CRYZ Quinone oxidoreductase 4687
Q9Y5K6 _ CD2AP CD2-associated 1988 P54278 _ PMS2 Mismatch repair endonuclease 4688
C595 protein C216 PMS2
QI9Y5LO _ . P05534 _ | HLA-A HLA class | histocompatibility
c511 TNPO3 Transportin-3 1989 C363 antigen, A-24 apha 4689
Q9NZN4 _ | EHD2 EH domain-containing 1990 Q96P16 _ RPRDI A Regulation of nuclear pre- 4690
C138 protein 2 C100 mRNA domain-containing protein
Q13813 _C | SPTANI Spectrin apha chain, QIONWK9 .
2233 non-erythrocytic 1 1991 c211 ZNHIT6 Box C/D snoRNA protein 1 | 4691
P62910 _C | RPL32 60S ribosomal protein 1992 Q9BZF9 _ | UACA Uved autoantigen with coiled- 4692
91 L32 C408 coil domains and ankyrin repeats
076003 _C . P57081 _ WDR4 tRNA (guanine-N(7)-)-
229 GLRX3 Glutaredoxin-3 1993 C412 methyltransferase subunit WDR 4693
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PDHA1 Pyruvate

P08559_C Q9H4L7_ | SMARCAD1 SWI/SNF-related matrix-

181 dehydrogjegjiiet Ellpﬁgmponent 1994 C861 associated actin-dependent 4694
P42126_C ~ ECU Enoyl-CoA delta 1995 Q14149 _ | MORC3 MORC family CW-type zinc 4695

173 isomerase 1, mitochondrial C671 finger protein 3
P84103_C SRSF3 Serine/arginine-rich 1996 QBWUA7 TBC1D22A TBC1 domain family 1696

6 splicing factor 3 C151 member 22A
Q14566_C MCM6 DNA replication 1997 Q2T9J0_ [ TYSNDI Peroxisomal leader peptide- 4697

540 licensing factor MCM6 C284 processing protease
P21980 C TGM2 Protein-glutamine 96C86 .

200~ | gammadiutamy] gutamine | 1998 Q o DCPS mJGpppX diphosphatase | 4698
075391 _C SPAG7 Sperm-associated 1999 P30084_ ECHSlI Enoyl-CoA hydratase, 4699

191 antigen 7 C143 mitochondrial
P31943_C HNRNPH1 Heterogeneous 2000 Q29RF7_ PDS5A Sister chromatid cohesion 4700

22 nuclear ribonucleoprotein H C1093 protein PDS5 homolog A
P31943_C HNRNPH1 Heterogeneous 2001 015111 _ CHUK Inhibitor of nuclear factor 4701

290 nuclear ribonucleoprotein H C30 kappa-B kinase subunit
095347 _C | SMC2 Structural maintenance | 50, | Q9H7B4_ SMYD3 SET and MYND domain- 4702

132 of chromosomes protein 2 C238 containing protein 3
095983 _C | MBD3 Methyl-CpG-binding ; 2003 Q8TDX7 | NEK7 Serine/threonine-protein kinase 4703

172 domain protein 3 C53 Nek7
P49321_C [ NASP Nuclear autoantigenic 2004 Q8TDX7 | NEK7 Serine/threonine-protein kinase 4704

788 sperm protein C298 Nek7
PA3%99C | RNHI Ribonuclease inhibitor | 2005 QRN? PARglg%'il’ggf;‘;'ebose) 4705
Q86V48_ | LUZP1 Leucine zipper protein 2006 PA43246 _ MSH2 DNA mismatch repair protein 4706

C969 1 C199 Msh2
Q14240 C | EIF4AZ Bukaryoric niiation | 007 | P22~ | RXRB Retinoic acid receptor RXR-beta | 4707
P22307_C SCP2 Non-specific lipid- 2008 Q13283_ | G3BP1 Ras _GT_Paseacti_vating protein- 4708

71 transfer protein C73 binding protein 1
QoYsBa_ | SFB ;f‘t;f;’t”;mﬁfra”m 2000 | 93998 | LYPLA1 Acyl-protein thioesterase 1 | 4709
Q8wumM4 PDCD6IP Programmed cell P23497 .

C512 death 6-intera%ti ng protein 2010 coa8” SP100 Nuclear autoantigen Sp-100 4710
Q8IXH7_ | THIL Negative elongation | 5575 | Q8122 | COBRAL Negative elongation factor B | 4711
Q15003_C | NCAPH Condensin complex 2012 075044 _ SRGAP2 SLIT-ROBO Rho GTPase- 4712

296 subunit 2 C820 activating protein 2
Q9C0B1_ FTO Alpha-ketoglutarate- 2013 Q13464 _ | ROCK1 Rho-associated protein kinase 4713

C171 dependent dioxygenase FTO C1206 1
Q8WXI9_ | GATAD2B Transcriptional o014 | 096013 _ PAK4 Serine/threonine-protein kinase | 4544

C308 repressor p66-beta C58 PAK 4
PO7814 C EPRS Bifunctiond P15056 BRAF Serine/threonine-protein kinase

- glutamate/proline-tRNA 2015 - 4715

856 ligase C748 B-raf
P22102_C GART Trifunctional purine 16762 .

194 | biosyrthetic i 1 bunne | 2016 Q L2 | TST Thiosulfate sulfurtransferase | 4716
Q13347245_C SNTB2 Beta-2-syntrophin 2017 P%5211988_ EIF2S1 Eukgg;czt;a:rgﬂmon initiation | 4247
Q04760_C GLOI Lactoyiglutathione 2018 P15374 UCHL3 Ubiquitin carboxyl-terminal 4718

139 lyase C209 hydrolase isozyme L 3
PQSIS:?—C PSMA4 alpgﬂgef%:j subunit | 519 QQEI%EM EHD2 EH domain-containing protein 2 | 4719
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P0O7355_C . QINZN8 CNOT2 CCR4-NQT transcription
262 ANXAZ2 Annexin A2 2020 C175 complex subunit 2 4720
PO35YT-C | sucLGL Succinyl-Coa ligase | 2021 | P32~ | KPNA1 Importin subunit alpha- 1 | 4721
P26368_C | U2AF2 Splicing factor U2AF 076003 _ .
429 65 kDa subunit 2022 C46 GLRX3 Glutaredoxin-3 4722
Q05086_C UBE3A Ubiquitin-protein 2023 P35914 | HMGCL Hydroxymethylglutaryl-CoA 4723
83 ligase E3A C307 lyase, mitochondrial
000170 _C | AIP AH receptor-interacting Q00796 _ :
208 . protein 2024 C179 SORD Sorbitol dehydrogenase 4724
PRKAR2B cAM P-dependent
P31323_C protein Kinase type Il-beta 2025 P27797_ CALR Cdlreticulin 4725
116 requlat C105
Q8WWa33 GTSF1 Gametocyte-specific 2026 Q969E4 _ TCEALS3 Transcription elongation 4726
C51 factor 1 C44 factor A protein-like 3
Q9Y5Y2_ | NUBP2 Cytosolic Fe-S cluster 2027 Q7KZF4_ | SNDI Staphylococca nuclease domain- 4797
C196 assembly factor NUBP2 C152 containing protein
095456 _C | PSMG1 Proteasome assembly 2028 Q9P1UO_ ZNRDI DNA-directed RNA 4728
169 chaperone 1 C78 polymerase | subunit RPA12
P13796_C - Q8WZz82 OV CAZ2 Ovarian cancer-associated
618 LCP1 Plastin-2 2029 C152 gene 2 protein 4729
RRM 1 Ribonucleoside-
P23921_C diphosphate reductase large 2030 Q9NPD3 | EXOSC4 Exosome complex component 4730
779 subunit _C97 RRP41
P31689_C DNAJAI Dnal homolog 2031 P52701_ MSH6 DNA mismatch repair protein 4731
149 subfamily A member 1 C1294 Msh6
Q9Y490_ . P52701_ MSH6 DNA mismatch repair protein
C1045 TLN1 Tdlin-1 2032 C1337 Msh6 4732
Q9UGI8_ . Q15637_ .
C19 TES Testin 2033 c279 SF1 Splicing factor 1 4733
P54136_C | RARS Arginine-tRNA ligase, P49366__ .
369 cytoplasmic 2034 c177 DHPS Deoxyhypusine synthase 4734
PA7756_C CAPZB F-actin-capping Q96PQ7_ " .
62 protein subunit beta 2035 C677 KLHL5 Kelch-likeprotein 5 4735
P47897_C QARS Glutamine--tRNA 095785 _ S
657 ligase 2036 C1429 WIZ Protein Wiz 4736
P56192_C MARS Methionine--tRNA PA49756_ ik .
1 ligase, cytoplasmic 2037 C795 RBM25 RNA-binding protein 25 4737
Q9Y570_ PPME1 Protein phosphatase 2038 P49591 SARS Serine-tRNA ligase, 4738
C312 methylesterase 1 C398 cytoplasmic
Q7L412_C | RSRC2 Arginine/serine-rich 2039 P31751 _ AKT2 RAC-beta serine/threonine- 4739
382 coiled-coil protein 2 Ccr7 protein kinase
legge—c MTMI1 Myombularin 2040 Q9g(220>és NOP58 Nucleolar protein 58 4740
015460 _C | PAHAZ2 Prolyl 4-hydroxylase 2041 Q81Z21_ PHACTR4 Phosphatase and actin 4741
510 subunit alpha-2 C568 regulator 4
PO0558_C PGK1 Phosphoglycerate 000410 _ .
99 Kinase 1 2042 C266 IPO5 Importin-5 4742
P05412_C - 095861 _ BPNTI 3(2),5-bisphosphate
99 JUN Transcription factor AP-1 | 2043 C249 nucleotidase 1 4743
QI3RS | CENPH Centromere protein H | 2044 QITES OLAI Obg-like ATPase 1 4744
Q02543_C RPL18A 60S ribosomal 2045 P60228_ | EIF3E Eukaryotic trandlation initiation 4745
16 protein L18a C141 factor 3 subunit
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Q06587_C | RING1E3 ubiquitin-protein 2046 Q05048 _ CSTF1 Cleavage stimulation factor 4746
69 ligase RING1 C44 subunit 1
Q15365 _C PCBP1 Poly(rC)-binding 2047 P41229 _ KDM5C Lysine-specific demethylase 4747
163 protein 1 C1551 5C
073 ¢ FLNB Filamin-B 2048 | ONZ9_ | UBAPL Ubiquitin-associated protein 1 | 4748
075369 C - Q9H4A4 . .
2537 FLNB Filarnin-B 2049 C151 RNPEP Aminopeptidase B 4749
Q5RKV6 | EXOSC6 Exosome complex Q99704 _ . .
C117 component MTR3 2050 C308 DOK1 Docking protein 1 4750
PFAS
01528; < Phosphoribosylformylglycina | 2051 Q:(L:6152381_ DDBI DNA damage-binding protein 1 | 4751
midine synthase
PLEKHA?2 Pleckstrin .
Qgg 1219— homology domain-containing | 2052 043(;29914 - TGFB;;;IE?:;{EQ'R%%L?;NT; actor 4752
family A member 2 b
HNRPLL Heterogeneous . . .
Q8WVV9 nuclear ribonucleoprotein L- | 2053 P28482 MAPK1 Mltogm-actlvamed protein 4753
_C84 like C65 kinase 1
CD2BP2 CD2 antigen
095400_C cytoplasmic tail-binding 2054 P36578_ RPL4 60S ribosomal protein L4 4754
234 orotein 2 C250
094804 C STK10 Serine/threonine- 2055 Q9Y 5N6 ORCS6 Origin recognition complex 4755
947 protein kinase 10 C88 subunit 6
QSTBB1_ | RNASEHZB Ribonuclesse H2 | , o | P62487_ POLR2G DNA-directed RNA 4756
C56 subunit B C106 polymerase I subunit RPB7
Q96GW9_ | MARS2 Methionine-tRNA 000139 _ . .
Ca5 ligase, mitochondrial 2057 C406 KIF2A Kinesin-like protein KIF2A 4757
Pg82912 C MRPS1 128S ribosomal P21266 .
112 protein S11, mitochondrial 2058 C119 GSTM3 Glutathione S-transferase Mu 3 | 4758
Q16:£433—C DBNL1 Drebrin 2059 00?:67%2 - CYRG61 Protein CYR61 4759
LIMCHI LIM and calponin
QOUPQO_ homology domains-containing | 2060 000622 _ CYRG6L1 Protein CYR61 4760
C577 prote C117
P21333 C - 000622 .
1453 FLNA Filamin-A 2061 353 CYR61 Protein CYR61 4761
QIUGV2_ . QB6WAG .
C166 NDRG3 Protein NDRG3 2062 co34 BPHL Valacyclovir hydrolase 4762
P40926_C | MDH2 Malate dehydrogenase, Q9BUF5 . .
89 mitochondrial 2063 C354 TUBBG6 Tubulin beta-6 chain 4763
P40926_C | MDH2 Malate dehydrogenase, 2064 Q07960 _ ARHGAPL Rho GTPase-activating 4764
93 mitochondrial Cca1 protein 1
CHD4 Chromodomain- : . .
Q14839 C . P . P78346 _ | RPP30 Ribonuclease P protein subunit
1504 helicase-DNA Z)l nding protein | 2065 Co57 030 4765
095273 _C | CCNDBPI Cyclin-DI -binding 2066 P16885 PLCG2 1-phosphatidylinositol 4,5- 4766
300 protein 1 C849 bisphosphate phosphodiese
AGBNEQ9_ . Q969U7 _ PSMG2 Proteasome assembly
C163 RPSAP58 Protein RPSAP58 | 2067 C168 chaperone 2 4767
P62942 C | FKBP1A Peptidyl-prolyl cis- Q9BZG1 : g
23 trans isomerase FKBPLA 2068 C38 RAB34 Ras-related protein Rab-34 4768
Q04446 _C GBE1 1,4-alpha-glucan- 2069 Q96K Q7 EHMT2 Histone-lysine N- 4769
221 branching enzyme C596 methyltransferase EHM T2
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ACADS Short-chain specific

P16219_C Q8IWB7 WDFY 1 WD repeat and FYVE
- acyl-CoA dehydrogenase, 2070 ; o . 4770
289 mitochondrial _C401 domain-containing protein 1
Q9Y3C6_ | PPILI Peptidyl-prolyl cis-trans 2071 Q14566 _ MCM6 DNA replication licensing 4771
C133 isomerase-like 1 C721 factor MCM6
P61970_C NUTF2 Nuclear transport 2072 P17844_ | DDX5 Probable ATP-dependent RNA 4772
80 factor 2 C170 helicase DDX5
014776 _C TCERG1 Transcription 2073 094903 _ | PROSC Proline synthase co-transcribed 4773
535 elongation regulator 1 C261 bacterial homolog
Q9BRP1 _ PDCD2L Programmed cell 2074 Q9UPN3 MACF1 Microtubule-actin cross- 4774
C278 death protein 2-like C5346 linking factor 1, isoforms
P135663$ C EEF2 Elongation factor 2 2075 PSC:?’:?:: - CTSC Dipeptidyl peptidase 1 4775
QB8WUX?2 CHAC?2 Cation transport 2076 Q5VZL5 ZMY M4 Zinc finger MY M-type 4776
C113 regulator-like protein 2 . C948 protein 4
PLEKHF2 Pleckstrin : o
QOHB8WA _ g - ASYKK6 CNOT1 CCR4-NOT transcription
C219 homol ogy domain-containing | 2077 C2359 complex subunit 1 4777
family F member 2
Q15021_C | NCAPD2 Condensin complex Q9BWUO ;
286 subunit 1 2078 C336 SLC4A1AP Kanadaptin 4778
PGM3
095394 _C Phosphoacetylglucosamine 2079 075369 _ FLNB Filarnin-B 4779
93 C1868
mutase
ARFGAP3 ADP-ribosylation
QINPOL_ | " foctor GTPase-activating | 2080 | 072309 FLNB Filamin-B 4780
C312 protein C1876
Q86TG7_ PEG 10 Retrotransposon- 2081 P21980_ TGM2 Protein-glutamine gamma- 4781
C119 derived protein PEG 10 C620 glutamyltransferase 2
Q7LOY3_ TRMTIOC Mitochondrial Q14966_ o ]
c78 ribonuclease P protein 1 2082 C1279 ZNF638 Zinc finger protein 638 4782
P35579 C . P50395 GDI2 Rab GDP dissociation inhibitor
694~ MYH9 Myosin-9 2083 C335 beta 4783
Q7Z7A4_ PXK PX domain-containing 2084 QL3643 _ FHL3 Four and ahalf LIM domains 4784
C570 protein kinase-like protein C150 protein 3
PO5091_C ALDH2 Aldehyde Q16181 _ -
386 . dehydrogenase, mitochondrial 2085 C161 SEPTY Septin-7 4785
015231 _C | ZNF185 Zinc finger protein 2086 Q9UPRO PLCL2 Inactive phospholipase C-like 4786
615 185 C90 protein 2
Q9P2J5 C | LARS Leucine-tRNA ligase, 2087 Q9UPRO PLCL2 Inactive phospholipase C-like 4787
573 cytoplasmic C1095 protein 2
P41250_C | GARs GlycinetRNA ligase | 2088 | 014787 TNPO2 Transportin-2 4788
525 C132
PFAS
Q9NR33_ POLE4 DNA polymerase 015067 _ . o
caa epsilon subunit 4 2089 C1338 Phosphori bosylgf/cr)mgtlsglym namidine 4789
Q9NQW6 | ANLN Actm-bmding protein 2090 QONW64 RBM22 PreemRNA-splicing factor 4790
C210 anillin C58 RBM22
QONQW6 | ANLN Actin-binding protein 2001 000273 _ DFFA DNA fragmentation factor 4791
C1117 anillin Cc21 subunit alpha
Q9HCCO_ | MCCC2 Methylcrotonoyl-CoA Q86v21_ _
C267 carboxylase beta chain, mitoch 2092 C493 AACS Acetoacetyl-CoA synthetase 4792
P55884 C | EIF3B Eukaryotic translation 2093 Q96GX5 MASTL Serine/threonine-protein 4793
420 initiation factor 3 subunit C251 kinase greatwall
P20290_C BTF3 Transcription factor 2094 Q96GX5 MASTL Serine/threonine-protein 4794
22 BTF3 C614 kinase greatwall
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P49368 C CCT3 T-complex protein 1 060493 _ . .
308 subunit a 2095 C140 SNX3 Sorting nexin-3 4795
GCAT 2-amino-3-ketobutyrate
075600_C coenzyme A ligase, 2096 | P29279_ | CTGF Connective tissue growth factor | 4796
106 X : Cl120
mitochondrial
Q6PKGO _ g . P49790 _ [ NUP153 Nuclear pore complex protein
C864 LARP] La-related protein 1 2097 C585 Nup153 4797
PPP6R3 Serine/threonine- .
QSHO9R7_ protein phosphatase 6 2098 P49790 | NUP153 Nuclear pore complex protein 4798
C467 C753 Nup153
regulatory
Q9H4A4 _ . . P51114_ FXR1 Fragile X mental retardation

c3ll RNPEP Aminopeptidase B | 2099 | " rgg syndrome-related protein 4799
QY9BUFS_ . . Q15170_ TCEAL] Transcription elongation

C12 TUBB6 Tubulin beta-6 chain | 2100 Cs8 factor A protein-like 1 4800
P52272 C HNRNPM Heterogeneous 2101 QBIY18_ SMCS5 Structural maintenance of 4801

676 nuclear ribonucleoprotein M C229 chromosomes protein 5
Q8TBO03_ CXorf38 Uncharacterized 2102 P62979 RPS27A Ubiquitin-40S ribosomal 4802

C300 protein CXorf38 Cl126 protein S27a
Q9H7D7_ | WDR26 WD repeat-containing Q9BSJ8_ .

C656 protein 26 2103 C635 ESYT1 Extended synaptotagmin-1 4803
P50395 C | GDI2 Rab GDP dissociation 2104 P35658_ | NUP214 Nuclear pore complex protein 4804

317 inhibitor beta | C399 Nup214
P25205_C MCM3 DNA replication 2105 P27694 RPA1 Replication protein A 70 kDa 4805

263 licensing factor MCM3 C200 DNA-binding subunit
Q8TD19_ | NEKO9 Serine/threonine-protein 2106 P27694 RPAL1 Replication protein A 70 kDa 4806

C878 kinase Nek9 C503 DNA-binding subunit
P37 C | SEN14-33 proteinsigma | 2107 | Faog - MKI67 Antigen K1-67 4807
P49321 _C | NASP Nuclear autoantigenic P17858_ PFKL 6-phosphofructokinase, liver

. 2108 4808

568 sperm protein C212 type

MEPCE 7SK snRNA -
Q7L2J0_C . Q14353 GAMT Guanidinoacetate N-
54 methylphosphate capping 2109 C220 methyltransferase 4809
enzyme
Qe | FAMI0SB Protein FAM10SB | 2110 | %723~ | RAI1 Retinoic acid-induced protein 1 | 4810
Q128838 _C | TP53BP1 Tumor suppressor 075083_ 3 .. .

1159 p53-binding protein 1 2111 Ca38 WDR1 WD repeat-containing protein I | 4811
F29036.C [ $100A2 Proteins100-a2 | 2112 | BT SYNE2 Nesprin-2 4812
P61978 C HNRNPK Heterogeneous 2113 QI14137_ BOP1 Ribosome biogenesis protein 4813

205 nuclear ribonucleoprotein K C469 BOPI1
P78527_C PRKDC DNA-dependent 2114 QB8N4X5 AFAPI1L2 Actin filament-associated 4814

3837 protein kinase catalytic subunit C781 protein 1-like 2

RRM2B Ribonucleoside-
Q7LGS6_ | giohosphate reductase subunit | 2115 | T32/52— |  KIF11 Kinesin-like protein KIF11 | 4815

C279 M2 B C773
P12814 C .. Q7Z26Z7_ HUWEI] E3 ubiquitin-protein ligase

180 ACTN] Alpha-actinin-1 2116 C1879 HUWEI] 4816
QSULV4_ - Q7Z6Z7_ | HUWEI E3 ubiquitin-protein ligase

343 COROI1C Coronin-1C 2117 C4099 HUWEIL 4817

P22234 C | PAICS Multifunctional protein 2118 P11216_ | PYGB Glycogen phosphorylase, brain 4818
185 ADE2 C496 form

P22234_C | PAICS Multifunctional protein 2119 Q16514_ | TAF12 Transcription initiation factor 4819
288 ADE2 C143 TFIID subunit 12
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ALDH1B1 Aldehyde
P30837_C dehydrogenase X, 2120 QOH3P2_ WHSC2 Negative elongation factor A | 4820
386 d . C471
mitochondrial
P25098_C ADRBKI Beta-adrenergic 2121 Q9UFCO LRWD1 Leucine-rich repeat and WD 4821
120 receptor kinase 1 C88 repeat-containing protein
P35998 C PSMC2 26S protease 2122 Q9UFCO LRWDL1 Leucine-rich repeat and WD 4822
180 regulatory subunit 7 C249 repeat-containing prote
P08243 C . Q96RR4_ CAMKK2 Calcium/calmodulin-
255 ASNS Asparagine synthetase | 2123 C223 dependent protein kinase kinase 4823
MAP4K 4 Mitogen-activated
095;%3 € protein kinase kinase kinase | 2124 Qgg;? 6. DBNL Drebrin-like protein 4824
kin
CAMK2D .
Q13557 C Calcium/calmodulin-dependent | 2125 QINYZ3 GTSEL G2and S.phaseexpressed 4825
273 o _C45 ) protein 1
protein kinase type |
P50213_C IDH3A lsocitrate QOULI3_ .
127 dehydrogenase 2126 C1360 HEGL1 Protein HEG homolog 1 4826
095336 _C PGLS 6- 2127 P38606_ ATP6V 1A V-typeproton ATPase 4827
237 phosphogluconolactonase c277 catalytic subunit A
AFMP2 Aminoacyl tRNA .
Q13155 _C synthase complex-interacting | 2128 Q9UPQO | LIMCH1 L.I M and c_al ponin homology 4828
143 - - . _C333 domains-containing protein
multifunctional protein 2
Q14204 _C DYNC1H1 Cytoplasmic 2129 Q7L2H7_ | EIF3M Eukaryotic translation initiation 4829
3940 dynein 1heavy chain 1 C125 factor 3 subunit
PPP2R1B Serine/threonine-
P30154_C | protein phosphatase 2A 65 kDa Q9BPX3 . .
306 regulatory subunit A beta 2130 “ci77 NCAPG Condensin complex subunit 3 | 4830
isoform
POLTB.C | vBprL Prefoldin subunit3 | 2131 | %2757~ | HSPAAL Heat shock 70kDa protein 4L | 4831
P48739_C | PITPNB Phosphatidylinositol 095757 _ .
13 transfer protein beta isoform 2132 C589 HSPA4L Heat shock 70 kDa protein 4L | 4832
P0O8134_C RHOC Rho-related GTP- 2133 Q9BWHS6 [ RPAP1 RNA polymerase II-associated 4833
159 binding protein RhoC C195 protein 1
PISIZLC | AKR1B1 Aldose reductase | 2134 O NEDD1 Protein NEDD 1 4834
P86790_C CCZ1B Vacuolar fusion 2135 Q9UJIV9_ | DDX41 Probable ATP-dependent RNA 4835
358 protein CCZ1 homolog B C568 helicase DDX41
LRPPRC Leucine-rich PPR .
P42704_C . - . P13010_ XRCC5 X-ray repair cross-
863 moti f-contaj ning .prote| n, 2136 C157 complementing protein 5 4836
mitochondrial
P33316_C DUTIEF‘?}?;‘;’F‘)J;;:;”G 5 p1gy | 095340 PAPSS? Bifunctional 3- .
166 nucleotidohydrolase, C202 phosphoadenosine 5-phosphosulfate
Q92597.C | NDRGL ProteinNDRGL | 2138 | P23~ | LINC00207 Protein LINC00207 | 4838
PTPN7 Tyrosine-protein . .
P35236_C Q6DN90 IQSEC1 1Q motif and SEC7 domain-
62 phosphatase no7n-receptor type | 2139 " C214 containing protein 1 4839
P17987_C TCP1 T-complex protein 1 2140 Q9BZE9_ ASPSCR1 Tether containing UBX 4840
296 subunit apha C127 domain for GLUT4
Q6PI48_C DARS2 Aspartate-tRNA 2141 095294 _ RASALI RasGAP-activating-like 4841
590 ligase, mitochondrial C386 protein 1
P63244_C | GNB2L1 Guanine nucleotide- 2142 095294 _ RASALI RasGAP-activating-like 4842
249 binding protein subunit beta-2- C534 protein 1 :
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like 1
Q12874 C SF3A3 Splicing factor 3A 2143 PO6737_ PYGL Glycogen phosphorylase, liver 4843
437 subunit 3 C496 form
WASF2 Wiskott-Aldrich
QOYOWS_ syndrome protein family 2144 Q92616_ GCN1L1 Trandational activator GCN1 | 4844
c27 member 2 C1482
P0O4075_C ALDOA Fructose- 2145 QIY6I9_ | TEX264 Testis-expressed sequence 264 4845
290 bisphosphate aldolase A C165 protein
Q8WwW33 GTSF1 Gametocyte-specific Q99996 _ i .
c76 factor 1 2146 C1966 AKAP9 A-kinase anchor protein 9 4846
P57081_C W%ﬁ;ﬁgﬁg’gg&%* o147 | QBUB99_ | ANKRDI 1Ankyrinrepeat domain- | 50,
137 Y WDR C2640 containing protein 11
0601324377—C TBCID4 Trﬁecr#bnga” family | 5149 Qgg{é\ég HEBPL Heme-binding protein 1 | 4848
P30084_C | ECHS1 Enoyl-CoA hydratase, 2149 Q6ZUT6 C150rf52 Uncharacterized protein 4849
111 mitochondrial : C437 C150rf52
IMPDHZ2 Inosine-5-
P12268 C monophosphate dehydrogenase | 2150 PI5407_ FOSL1 Fos-related antigen 1 4850
173 > C172
043290 _C | SART1 U4/U6.U5 tri-snRNP- 2151 Q9BYG3 MKI67IP MKI167 FHA domain- 4851
674 associated protein 1 C237 interacting nucleolar phosphoprotein
25 RCC2 Protein RCC2 2152 | P FASN Fatty acid synthase 4852
P151§3—C botﬁﬁrﬁﬁi{ fi%‘;g‘e , | 2153 Qgg;‘j’ﬁ— PSMB7 Proteasome subunit beta type-7 | 4853
060361 _C | NME2P1 Putative nucleoside 2154 Q96BR1_ [ SGK3 Serine/threonine-protein kinase 4854
94 diphosphate kinase C308 Sgk3
o75600_C | CCAT Zamino-Jketobutyrate || qoGzs1_ POLRIE DNA-directed RNA -
219 A C200 polymerase | subunit RPA49
060568 _C | PLOD3 Procollagen-lysine,2- 2156 P41091_ | EIF2S3 Eukaryotic translation initiation 4856
494 oxoglutarate 5-dioxygenase 3 C269 factor 2 subunit
QRSL1 Glutamyl-tRNA(GIn) .
Q9HORG _ amidotransferase subunit A, 2157 Q12769 | NUP160 Nuclear pore complex protein 4857
C512 . ; C659 Nupl60
mitochondrial
QRIVO_ | oo nf;ﬁ:é”gg;g';es o | 2158 P RNH1 Ribonuclease inhibitor 4858
Qgg'é?—c SUCL G2 Succinyl-CoA ligase | 2159 Qggfs'\z'l RABEP2 Rab f)rToFt);Sr?Zb' nding effector | 4o
AOAVTI_ | UBAG6 Ubiquitin-like modifier- 2160 Q9Y270_ SUGT1 Suppressor of G2 alele of 4860
C770 activating enzyme 6 C49 SKP1 homolog
P08705457 -C SP1 Transcription factor Spl 2161 P C44I 84 1 ARCNL1 Coatomer subunit delta 4861
P26641_C EEF1G Elongation factor 1- 2162 Q12888 _ TP53BP1 Tumor suppressor p53- 4862
166 gamma C1375 binding protein 1
Q16270_C IGFBP7 Insulin-like growth P14921 . 4863
131 factor-binding protein 7 2163 C112 ETSL Protein C-ets-1
ELAC2 Zinc - -
- Q9BQ52_ . Q5JTZ9__ AARS2 Alanine-tRNA ligase,
Cs1 phosphodlast_erase ELAC 2164 caa3 mitochondrial 4864
protein 2
Q6YN16_ HSDL 2 Hydroxysteroid Q92990 _ GLMN Glomulin 4865
Cll dehydrogenase-like protein 2 2165 C406 -
Q9BQP7_ C200rf72 Uncharacterized 2166 | Q9P0J1_ PDP1 4866
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C79 protein C200rf72 C132
Q72627 _ | HUWE1 E3 ubiquitin-protein 2167 Q8NBJ5_ GLT25D1 Procollagen 4867

C2865 ligase HUWEL C369 galactosyltransferase 1
Q726Z7_ | - HUWEI E3 ubiquitin-protein P01591 _ . .
C3259 ligase HUWEI 2168 coa IGJ Immunoglobulin J chain 4868
Q7Z6Z7_ | HUWEI E3 ubiquitin-protein 2169 Q96QR8_ | PURB Transcriptional activator protein 4869
C3658 ligase HUWEI C238 Pur-beta
Q14914 C PTGR1 Prostaglandin Q99832 _ . .

239 reductase 1 2170 C326 CCT7 T-complex protein 1 subunit eta | 4870
000268 _C [ TAF4 Transcription initiation 2171 095218 _ ZRANB2 Zinc finger Ran-binding 4871

1022 factor TFHD subunit 4 C71 domain-containing protein
095340 C PAE ﬁ;‘é;‘gg?}?ﬁ 517 | 043237 _ | DYNCILI2 Cytoplasmic dynein 1light | 4o

155 Phosp C191 intermediate chain 2

phosphosulfate
095295 _C | SNAPIN SNARE-associated Q92576 _ . .
66 protein Snapin 2173 C276 PHF3 PHD finger protein 3 4873
P43490_C NAMPT Nicotinamide 2174 Q9HAUO PLEKHAS Pleckstrin homology 4874

287 phosphoribosyltransferase C473 domain-containing family A member
PASSZTC | FASN Fatty acid synthase | 2175 | 99202 SVIL Supervillin 4875
Q9Y383_ LUCT7L2 Putative RNA- Q8TD30_ . .

C59 binding protein Luc7-like 2 2176 C158 GPT2 Alanine aminotransferase 2 4876
QNSO | LANCL2 LanCHlikeprotein 2 | 2177 | Q000 | GPT2 Alanine aminotransferase 2 | 4877
Q15149 C . Q14790 _

317 PLEC Plectin 2178 C409 CASP8 Caspase-8 4878

. PFKFB2 6-phosphofructo-2-
060825_C kinase/fructose-2,6- 2179 PO9211_ GSTP1 Glutathione Stransferase P | 4879

430 . C170

bisphosphatase 2
Q5JS54_C | PSMG4 Proteasome assembly Q03519_ : .
55 chaperone 4 2180 Coa1. TAP2 Antigen peptide transporter 2 43880
P52566_C ARHGDIB Rho GDP- QOULWO . .
76 dissociation inhibitor 2 2181 Ca62 TPX2 Targeting protein for Xklp2 4881
P07203_C | GPX1 Glutathione peroxidase Q16222 UAP1 UDP-N-acetylhexosamine
- 2182 - 4882
156 1 C251 pyrophosphorylase
QOUL25_ RAB2 1 Ras-related protein P61158_ - ;
C29 Rab-21 2183 CA08 ACTR3 Actin-related protein 3 4883
P49841_C GSK3B Glycogen synthase 2184 Q6WKZ4 | RAB11FIP1 Rabll family-interacting 4884
14 kinase-3 beta C318 protein 1

P17655_C CAPN2 Capain-2 catalytic 2185 Q9HCE7 SMURFI E3 ubiquitin-protein ligase 4885
39 subunit C725 SMURF1

Q14315 C o Q13564_ | NAEL NEDD8-acuvating enzyme El

2679 FLNC Filamin-C 2186 | “(153 regulatory subunit 4886

P32969 C | RPL9P9 60S ribosomal protein 2187 Q13564_ | NAEIL NEDDB8-activating enzyme E| 4887
74 L9 C384 regulatory subunit
Q96JH7 _ VCPIP1 Deubiquitinating P31146_ o

Cl 178 protein VCIP135 2188 coa CORO1A Coronin-1A 4888

Qonpey_ | ARTOAPS ADPibosylaion | qo6aM7_ | LIMBTLS Lethal(3maUgnant brain | o0

C241 prot eir?c valing C169 tumor-like protein 3
Q9Y265_ . P07199 { CENPB Major centromere autoantigen

cla1 RUVBL1 RuvB-like 1 2190 C135 B 4890
P52789_C . 000442 _ RTCA RNA 3-termina phosphate

158 HK?2 Hexokinase-2 2191 C28 cyclase 4391
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P3 ) .

o-C MYH9 Myosin-9 2102 | PR~ EEF?2 Elongation factor 2 4892
F1225-C | PEPD Xaa-Pro dipeptidase | 2193 O T~ RAI14 Ankycorbin 4893
Q86UX7_ FERMT?3 Fermitin family P35606_ .

C235 homolog 3 2194 C276 COPB2 Coatomer subunit beta 4894
Q15003 C | NCAPH Condensin complex 2195 P46199_ | MTIF2 Translation initiation factor IF- 4895

239 subunit 2 C290 2, mitochondrial

EPRS Bifunctional -
P07814_C glutamate/proline-—tRNA 2196 P78527_ | PRKDC DNA-dep_endent protein kinase 4896

1377 : C232 catalytic subunit

ligase
P11586_C | MTHFD] C-1-tetrahydrofolate 2197 P78527_ | PRKDC DNA-dependent protein kinase 4897

143 synthase, cytoplasmic C1455 catalytic subunit

P62312 C | LSM6 U6 snRNA-associated | 2198 P78527 | PRKDC DNA-dependent protein kinase 4898
36 Sm-like protein LSmé C4045 catalytic subunit
P55209_C NAP1L1 Nucleosome 2199 P11908_ PRPS2 Ribose-phosphate 4899

132 assembly protein 1-like 1 C60 pyrophosphokinase 2
075815_C BCAR3 Breast cancer anti- - 2200 Q9H410_ | DSNI Kinetochore-associated protein 4900

699 estrogen resistance protein3 C65 DSN1 homolog
P24534 C | EEF1B2 Elongation factor 1- Q14498 _ .. .

191 beta 2201 C478 RBM39 RNA-binding protein 39 4901
P15121 C : 075694 _ | NUP155 Nuclear pore complex protein

200 AKRI1B1 Aldose reductase 2202 Cl344 Nupl55 4902
Q9GZUS8_ FAMI192A Protein FAM192A | 2203 Q8WU76 | SCFD2 Secl family fiomam-contammg 4903

C187 C79 protein 2
P25789_C | PSMAA4 Proteasome subunit 2204 Q8IU81 _ | IRF2BP1 Interferon regulatory factor 2- 4904

34 alpha type-4 C207 binding protein 1
. ALDH9AL1 4-
P25780_C | PSMA4 Proteasome subunit 2205 P49189_ trimethylaminobutyraldehyde 4905
74 alpha type-4 C443 3
dehydrogenase
P07133535_C ANXA2 Annexin A2 2206 QCl‘lt;lgg_ GOLGBI1 Golgin 31l1bfarmly B member 4906
Q15393 C SF3B3 Splicing factor 3B 2207 Q8N5K1 CISD2 CDGSH iron-sulfur domain- 4907
410 subunit 3 C92 containing protein 2
GNB2L1 Guanine nucleotide-
P63244_C |\ ding protein subunit beta-2- | 2208 | O43392— XPOT Exportin-T 4908

240 like 1 C693

P61247 _C | RPS3A 40S ribosomal protein 043374_ | RASAM4 Ras GTPase-activating protein
2209 4909
11 S3a C302 4
P53582_C METAP1 Methionine 2210 043374_ | RASA4 Ras GTPase-activating protein 4910
40 aminopeptidase 1 C657 4
RRM1 Ribonucleoside-
P23921 C diphosphate reductase large 2211 QINUQ3 TXLNG Gamma-taxilin 4911
790 . C480
subunit R -
Q9BT78_ COPS4 COP9 signalosome P63104 A .

C378 complex subunit 4 2212 C189 YWHAZ 14-3-3 protein zeta/delta 4912
Q7KZ85_ SUPT6H Transcription 2213 060216_ RAD21 Double-strand-break repair 4913

C336 elongation factor SPT6 C392 protein rad2]1 homolog
P23381 C | WARS Tryptophan—RNA | ,,;, | Q8N3U4 STAG2 Cohesin subunit SA-2 4914

274 ligase, cytoplasmic C869
P36551_C | CPOX Coproporphyrinogen- Q9ULV4 .

239 1] oxidase, mitochondrial 2215 283 COROI1C Coronin-1C 4915
Q7KZF4_ | SND1 Staphylococcal nuclease P61160_ . .

31 domain-containing protein 2216 C221 ACTR2 Actin-related protein 2 4916
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Y
P . . AIMP1 Aminoacyl tRNA synthase
Q14139 _C | UBEAA Ubiquitin conjugation Q12904 _ . . . .
1002 factor E4 A 2217 C161 complex-lnterga)(r:gtr;gn nIuItlfunctlonaI 4917
QB8NCF5_ NFATC2IP NFATC2- 2918 Q9H9P8_ L2HGDH L-2-hydroxyglutarate 4918
C232 interacting protein C187 dehydrogenase, mitochondrial
075934 _C | BCAS2 PreemRNA-splicing 2219 Q7Z2W4 ZC3HAV1 Zinc finger CCCH-type 4919
106 factor SPF27 C272 antiviral protein 1
Q96IFL_C AJUBA LIM domaln- 2220 | P3OLO3_ ohos F;?aseserzzeé;hfg;lrn oiatory | 4920
158 containing protein gjuba C148 Pnosp & a0 Y
. subunit A alphaisoform
Q9NZL4_ HSPBP1 Hsp70-binding Q92797 _ .
C22 protein 1 2221 C969 SYMPK Symplekin 4921
MAT2B Methionine . .
Q9NZL9_ adenosyltransferase 2 subunit | 2222 Q9Y3B7_| MRPL11 398_ rlbosoma_\l protein L11, 4922
C58 beta C50 mitochondrial
Q5TDHO_ ! Q9BV44 THUMPD3 THUMP domain-
C361 DDK Protein DDI1 homolog 2 | 2223 C391 containing protein 3 4923
Q13126 C MTAP S-methyl-5- 014578 _ : F . .
131 thioadenosine phosphorylase 2224 ca02 CIT Citron Rho-interacting kinase 4924
075369 _C . Q9NVUO POLR3E DNA-directed RNA
706 FLNB Filamin-B 2225 C70 polymerase Ml subunit RPC5 4925
P21980_C TGM2 Protein-glutamine 2296 Q92947 _ GCDH Glutaryl-CoA dehydrogenase, 4926
269 gamma-glutamyltransferase 2 C115 mitochondrial
Q16270 C IGFBP7 Insulin-like growth 2997 Q6PJ69_ TRIM65 Tripartite motif-containing 4927
113 factor-binding protein 7 C320 protein 65
H7BZ11 . . Q15027_ ACAPI Arf-GAP with coiled-cail,
cas Uncharacterized protein 2228 C501 ANK repeat and PH domain 4928
Q96FZ2_ C3orf37 UPF0361 protein 2999 Q15020 _ SART3 Squamous cell carcinoma 4929
C131 C3orf37 C341 antigen recognized by T-cells 3
Q6YN16_ HSDL 2 Hydroxysteroid 2930 QI9Y6J9_ | TAF6L TAFG6-like RNA polymerase Il 4930
Cc71 dehydrogenase-like protein 2 Cc41 p300/CBP-associated factor 6 like
ASH2L Setl/Ash2 histone
QOUBL3_ methyltransferase complex 2231 p178l2_ CTPSL CTP synthase 1 4931
Cs581 ; C216
subunit
TCEB2 Transcription
Q15370_C elongation factor B 230 | QIBCGI DCUN1D1 DCN1-likeprotein 1 | 4932
60 : : C29
polypeptide 2 -
PAPSSL Bifunctional 3-
043252 _C phosphoadenosine 5- 2233 QL4315 FLNC Filamin-C 4933
360 C1448
phosphosulfate
P62633_C | CNBP Cellular nucleic acid- QONSP4 _ .
171 binding protein 2234 C40 CENPM Centromere protein M 4934
PPP2R2A Serme/threonine-
P63151_C | protein phosphatase 2A 55 kDa 2935 Q9Y3B2_ | EXOSCI Exosome complex component 4935
398 regulatory subunit B apha C40 CSL4
isoform
Q16881 _C TXNRD1 Thioredoxin Q9H4K7 i .
209 reductase 1, cytoplasmic 2236 C206 GTPBP5 GTP-binding protein 5 4936
095294 C | RASAL1 RasGAP-activating- ong7 | PB2140_ PPP1CB Serine/threonine-protein 4937
761 like protein 1 C201 phosphatase PPI-beta catalytic subunit
QoUQ35_ SRRM?2 Serine/arginine 2238 Q9H063_ | MAFI Repressor of RNA polymerase 4938
Cc872 repetitive matrix protein 2 C133 Nl transcription MAFI
P78371_C CCT2 T-complex protein 1 2239 P23434 GCSH Glycine cleavage system H 4939
535 subunit beta C138 protein, mitochondrial
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P54577_C | YARS Tyrosine--tRNA ligase, 2240 Q5JPH6 _ EARS2 Probable glutamate--tRNA 4940
250 cytoplasmic C386 ligase, mitochondrial
Q8TD30_ GPT2 Alanine 014976 _ . . .
ca77 aminotransferase 2 2241 C1142 GAK Cyclin-G-associated kinase 4941
Q15149 C . 014974 _ PPP1R12A Protein phosphatase 1
3299 PLEC Plectin 2242 C553 regulatory subunit 12A 4942
014744 C | PRMTS Protein arginine N- 2243 Q9HYA6 LRRC40 Leucine-rich repeat- 4943
278 methyltransferase 5 C438 containing protein 40
BZW 1 Basic leucine zipper
QTLIQE_ | .14 W2 domain-containing | 2244 | L3315 | ATM Serine-protein kinase ATM | 4944
C96 prot C2607
P04181_C OAT Omithine PSI1116_ | FXR2 Fragile X mental retardation
150 aminotransferase, 2245 | " c270 syndrome-related protein 4945
mitochondrial yn pr
OAT Omithine
P04181_C aminotransferase, 2246 | @N3X1 | £\BP4 Formin-binding protein4 | 4946
330 . . C877
mitochondrial - .
QINVTY_ ARMCI1 Armadillo repeat- 2247 P36404_ ARL2 ADP-ribosylation factor-like 4947
C69 containing protein 1 i C153 protein 2
060328—(: CUTA Protein CutA 1 2248 Q91é¢%64 XAGEIEG anuge; family D member 4948
Q6P2E9_ EDC4 Enhancer of mRNA- 2249 Q8NF50_ DOCKS8 Dedicator of cytokinesis 4949
C976 decapping protein 4 C1230 protein 8
FaOale CAST Calpastatin 2250 | BWHN | ATXNIL Ataxin-2-like protein | 4950
Q5T6F2_ | UBAP2 Ubiquitin-associated 2251 P55795_ HNRNPH2 Heterogeneous nuclear 4951
C208 protein 2 C290 ribonucleoprotein H2
Q9IBQS1_ C190rf43 Uncharacterized 2252 QIBYW?2 SETD2 Histone-lysine N- 4952
C165 protein C190rf43 Cl1471 methyltransferase SETD2
BCAT1 Branched-chain- . .
P54687_C amino-acid aminotransferase, | 2253 015143 _ ARPCI1B Acun—relateq protein 2/3 4953
12 . C202 complex subunit 1B
cytosolic
P54687 C BCAT1 Branched-chain- 015294 OGT UDP-N-acetylglucosamine--
- amino-acid aminotransferase, | 2254 —~ | peptide N-acetylglucosamine {(GIcNAc) | 4954
335 . C323
cytosolic transferase
Q96115_C - Q92945 | KHSRP Far upstream element-binding
22 SCLY Selenocysteine lyase 2255 C176 protein 2 4955
P45974 C | USP5 Ubiquitin carboxyl- | . 043847 _ o
335 terminal hydrolase 5 2236 | " ceo NRD1 Nardilysin 4956
014497 C | ARIDIA AT-rich interactive 2957 Q9HIAS CNOT10 CCR4-NOT transcription 4957
336 domain-containing protein 1A C504 complex subunit 10
043776 _C NARS Asparagine--tRNA 2258 Q9H9AS CNOT10 CCR4-NOT transcription 4958
438 ligase, cytoplasmic C633 complex subunit 10
P12955 C . . P10155_ TROVE2 60 kDa SS-A/Ro
467 PEPD Xaa-Pro dipeptidase 2259 c1 ribonucleoprotein 4959
QIY678 COPG1 Coatomer subunit P52789 .
97 amma-1 2260 C386 HK2 Hexokinase-2 4960
Q9Y678_ COPG1 Coatomer subunit 2261 Q01469 _ FABPS Fatty acid-binding protein, 4961
C169 gamma-1 C43 epidermal
P55786_C | NPEPPS Puromycin-sensitive 2262 P46734_ MAP2K3 Dual specificity mitogen- 4962
339 aminopeptidase C305 activated protein kinase
QIYS20- | PRRC2C Protein PRRC2C | 2263 FA3ST- MYH9 Myosin-9 4963
P52306_C RAP1GDS1 Rapl GTPase- P35579_ VHS .
29 GDP dissociation stimulator 1 2264 C789 M Myosin-9 4964
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Q6GMV2 “SMYD5 SET and MYND Q9Y3C1_ .
Cloa domain-containing protein 5 2265 C36 NOP 16 Nucleolar protein 16 4965
Q16763_C | UBE2S Ubiquitin-conjugating P62888 _ . .
95 enzyme E2 S 2266 C50 RPL 30 60S ribosomal protein L30 4966
Q7LO14_ d%g’;ggﬂ?gﬂa:'ﬁ AP | e | Q8TAQ2 | SMARCC2 SWI/SNF complex subunit | o
C590 DDX46 _C495 SMARCC2
Q8NFX7_ STXBP6 Syntaxin-binding 2268 094854 _ KIAAQ754 Uncharacterized protein 4968
Cl44 protein 6 C242 KIAAQ754
P56537_C | EIF6 Eukaryotic tranglation P23526_ .
11 initiation factor 6 2269 c113 AHCY Adenosylhomocysteinase 4969
QI9NRL3_ . . Q6QNY1 BLOC1S2 Biogenesis of lysosome-
C17 STRN4 Striatin-4 2270 C41 related organelles complex 4970
P41252_C | IARS Isoleucine-tRNA ligase, 2971 Q7Z7A4 _ PXK PX domain-containing protein 4971
185 cytoplasmic C196 kinase-like protein
060343 _C | TBC1D4 TBC1 domain family Q14699 _ )
45 mermber 4 2272 c128 RFTN1 Raftlin 4972
PEBPI o _
P?’Ofgg—c Phosphaticylethanolamine- | 2273 | Q- USP10 Ub'ﬂ”g'rglgb%y"term' na | 4973 |
binding protein 1 Y
QINQW?7 XPNPEP1 Xaa-Pro Q13435 | L .
C308 aminopeptidase 1 2274 C61. SF3B2 Splicing factor 3B subunit 2 4974
000299 _C | CLIC1 Chloride intracellular 2975 P22692_ IGFBP4 Insulin-like growth factor- 4975
89 channel protein 1 C38 binding protein 4
Q9Y4B6 _ . - P22692_ IGFBPA4 Insulin-like growth factor-
c784 VPRBP Protein VPRBP 2276 215 binding protein 4 4976
Q66PJ3_C | ARLG6IP4 ADP-ribosylation 2977 P60900_ | PSMAG Proteasome subunit alpha type- 4977
349 factor-like protein 6-interacting Cl61 6
GLUD1 Glutamate
PO0367_C dehydrogenase 1, 2078 | QNWY4 | c40rf27 UPFOBO9 protein Cdorf27 | 4978
327 : ; C17
mitochondrial -
GAPVD1 GTPase-activating
QUACBE_ | “hyotein and VPSO domain- | 2279 | | 2004 | pCNA Proliferating cell nuclear antigen | 4979
C568 - . Cc62
containing protein 1
P09382_C . 000148 _ DDX39A ATP-dependent RNA
89 ~ LGALSI Galectin-1 2280 C238 helicase DDX39A 4980
000244 C ATOXI Copper transport Q9BW19 i [ .
41 orotein ATOX| 2281 Claa KTFCI Kinesin-like protein KIFC1 4981
PLCG2 1-phosphatidylinositol
Pl 6682§f—c 4,5-bisphosphate 2282 Qggg’ggg KIFC1 Kinesin-like protein KIFCI | 4982
phosphodiesterase —
INPP5D Phosphatidylinositol
Q92835_C 3,4,5-trisphosphate 5- 2083 | QLATT_ SKTV2L Helicase SKI2W 4983
138 C247
phosphatase 1
J3QR44 CDK11B Cyclin-dependent 2284 QONQ89 C12orf4 Uncharacterized protein 4984
C430 kinase 11B C9 C12orf4
Q9P289_ | MST4 Serine/threonine-protein 2085 Q9Y2R9_ MRPS7 28Sribosomal protein S7, 4985
C352 kinase MST 4 C152 mitochondrial
ANP32B Acidic leucine-rich ;
QQZSE;S_C nuclear phosphoprotein 32 | 2286 Qg;g’f— TRAF2 TNF reoeplor associated factor | 4qqq
family member B
APIP Probable :
Qgﬁgﬁg- methylthioribulose- 1- 2087 | V- TRAP1 He;‘fi i“&%‘ng:?;e'” 75kDa | gge7
phosphate dehydratase
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Q15004 C | KIAAO0101 PCNA-associated QINQS1
54 factor 2288 Con1 AVEN Ceéll death regulator Aven 4988
075083 _C | WDR1 WD repesat-containing QouBB4 .
305 protein 1 2289 C134 ATXN10 Ataxin-10 4989
PAPSSL Bifunctional 3-
0435(5)3 < phosphoadenosine 5- 2290 Qgéjgg4 ATXN10 Ataxin-10 4990
phosphosulfate -
P62633_C | CNBP Cellular nucleic acid- 2291 Q9COC9_ | UBE20 Ubiquitin-conjugating enzyme 4991
161 binding protein C910 E2 0
Q7z6z7_ | HUWEL E3 ubiquitin-protein Q9BTW9 . e
Cl1832 ligase HUWEL 2292 C234 TBCD Tubulin-specific chaperone D 4992
Q8NCWS5 | APOA1BP NAD(P)H-hydrate Q9Y520_ .
col epimerase . 2293 C2340 PRRC2C Protein PRRC2C 4993
F31949.C | s100a11 Protein 5100-A11 | 2204 | 5558~ | SF3B1 Splicing factor 38 subunit 1 | 4994
P07900_C | HSP90AA1 Heat shock protein 075533 _ - .
572 HSP 90-alpha 2295 C1059 SF3B1 Splicing factor 3B subunit 1 4995
QB6UAG RPAIN RPA-interacting 2996 Q96BD8_ SKA1 Spindle and kinetochore- 4996
C122 protein C29 associated protein 1
Q8N6MO_ OTUD6B OTU domain- 2997 Q14192 _ FHL2 Four and ahalf LIM domains | 4597
C172 containing protein 6B C28 protein 2
Q13153_C | PAK1 Serine/threonine-protein 2208 Q14192_ FHL2 Four and ahalf LIM domains 4998
411 kinase PAK 1 C129 protein 2
SSSCA1 Sjoegren .
060232 C Q92844 TANK TRAF family member-
- syndrome/scleroderma 2299 - : . . 4999
53 autoantigen 1 C328 associated NF-kappa-B activator
QINQYO0_ BIN3 Bridging integrator 3 2300 Q9Y4H4 | GPSM3 G-protein-signaling modulator 5000
C72 C116 3
. PPP2R1B Serine/threonine-protein
06021‘; C| RNGTT e“;RNA'C"‘pp' ng | 2301 P?;gg— phosphatase 2A 65 kDa regulatory | 5001
zyme subunit A beta
ETFA Electron transfer . .
P13804 C . . Q9UN37 VPS4A Vacuolar protein sorting-
- flavoprotein subunit alpha, 2302 : : 5002
155 mitochondrial _C403 associated protein 4A
Q96QR8_ PURB Transcriptional 2303 Q96RL1_ UIMC1 BRCA1-A complex subunit 5003
C17 activator protein Pur-beta C121 RAP80
060711_C . Q8WZA9 | IRGQ Immunity-related GTPase family
199 LPXN Leupaxin 2304 Ca43 Q protein 5004
000013 _C MPPL 55 kDa erythrocyte 2305 Q8IZT6 _ ASPM Abnormal spindle-like 5005
242 membrane protein C51 microcephaly-associated protein
P52597_C HNRNPF Heterogeneous o306 | P11586_ MTHFDI C-I-tetrahydrofolate 5006
290 nuclear ribonucleoprotein F C408 synthase, cytoplasmic
P09211_C GSTP1 Glutathione S- 2307 P11586_ MTHFDI C-I-tetrahydrofolate 5007
102 transferaseP C691 synthase, cytoplasmic
Q15149 C . P1 1586 _ MTHFDI C-I-tetrahydrofolate
950 PLEC Plectin 2308 | 785 synthase, cytoplasmic 5008
P62195_C PSMC5 26S protease P21912_ ;
209 regulatory subunit 8 2309 Co43 SDHB Succinate dehydrogenase 5009
Q9Y2Q3_ GSTK1 Glutathione S- Q99471 _ . .
C176 transferase kappa 1 2310 c49 PFDNS5 Prefoldin subunit 5 5010
015164 _C TRIM24 Transcription PA8735_ :
629 intermediary factor 1-alpha 2311 C336 IDH2 Isocitrate dehydrogenase S011
P22314_C [ UBA1 Ubiquitin-like modifier- | ,5,, | QOUIMS3 ERRFII ERBB receptor feedback 5012
234 activating enzyme 1 C430 inhibitor 1
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QY96HE7_ EROIL EROl-like protein 2313 Q6IA6Y_ NADSYNI1 Glutamine-dependent 5013
C94 alpha C627 NAD(+) synthetase
P07203_C | GPX1 Glutathione peroxidase 2314 P61221_ ABCE1 ATP-binding cassette sub- 5014
78 1 C201 family E member 1
P21964_C COMT Catechol O- 2315 Q7L1V2_ MONI1B Vacuolar fusion protein 5015
238 methyltransferase C326 MON1 homolog B
CIAO1 Probable cytosolic . .
0762; 1€ iron-sulfur protein assembly | 2316 Q7CL314\;2— MONIII;X;;: ;’ ita;f:;zm%p rotein 5016
protein CIAO1 (S
P04083_C . P62136_ PPP1CA Serine/threonine-protein
324 ANXAI Aanexin Al 2317 | " 202~ | phosphatase PP1-alpha catalytic subunit | 201/
Q1> C FLNC Filamin-C 2318 Qsév:_’so_ _ PHF6 PHD finger protein 6 5018
Q13526_C | PIN1 Peptidyl-prolyl cis-trans 2319 095239 | KIF4A Chromosome-associated kinesin 5019
57 isomerase NIMA-interacting 1 C1159 KIF4A
Q9Y3B2_ | EXOSCI1 Exosome complex 2320 P05091_ ALDH2 Aldehyde dehydrogenase, 5020
C170 component CSL4 C66 mitochondrial
BCAT1 Branched-chain- . , .
P54687_C amino-acid aminotransferase, | 2321 075817_ POP7 Ribonuclease P protein subunit 5021
140 . C66 p20
cytosolic
Q92945_C | KHSRP Far upstream element- O15231_ . .
379 binding protein 2 2322 C650 ZNF185 Zinc finger protein 185 5022
Q13148_C | TARDBP TAR DNA-binding 2323 Q92922 | SMARCCI1 SWI/SNF complex subunit 5023
198 protein 43 C520 SMARCCI1
Q9Y3C4 TPRKB TPS53RK-binding QINSY1 BMP2K BMP-2-inducible protein
- ) 2324 . 5024
C167 protein C32 kinase
PHGDH D-3- . .
043175 C phosphoglycerate 2325 060671 _ RADI Cell cycle checkpoint protein 5025
281 C148 RADI1
dehydrogenase
Q16698 C DECRI1 2,4-dienoyl-CoA 2326 075676_ | RPS6KA4 Ribosomal protein S6 kinase 5026
285 reductase, mitochondrial C425 alpha-4
P49773_C HINT1 Histidine triad 2327 Q01082 _ SPTBNI1 Spectrin beta chain, non- 5027
38 nucleotide-binding protein 1 C964 erythrocytic 1
P12004 C PCNA Proliferating cell 2328 P61812 TGFB2 Transforming growth factor 5028
27 nuclear antigen C380 beta-2
P51553_C IDH3G Isocitrate 2329 P42704_ LRPPRC Leucine-rich PPR motif- 5029
81 dehydrogenase C361 containing protein, mitochondrial
Q14192 C FHL2 Four and a half LIM P42858 _ .
214 domains protein 2 2330 | " o977 HTT Huntingtin 5030
EPRS Bifunctional
PO7814 C | ) tamate/proline-tRNA | 2331 | P42858_ HTT Huntingtin 5031
381 : C1808
ligase
Q8WWY3 | PRPF31 U4/U6 small nuclear P34932 .
C247 ribonucleoprotein Prp31 2332 C146 HSPA4 Heat shock 70 kDa protein 4 | 5032
Q13085 C ACACA Acetyl-CoA P34932 .
813 carboxylase 1 2333 C167 HSPA4 Heat shock 70 kDa protein 4 5033
043765 C | SGTA Small glutamine-rich 2334 043447 _ PPIH Peptidyl-prolyl cis-trans 5034
38 tetratricopeptide repeat-cont C174 isomerase H
Q13185 _C CBX3 Chromobox protein 2335 P31937_ HIBADH 3-hydroxyisobutyrate 5035
160 homolog 3 C75 dehydrogenase, mitochondrial
QIUBR2_ . P31937_ HIBADH 3-hydroxyisobutyrate
Cle4 CTSZ Cathepsin Z 2336 C199 dehydrogenase, mitochondrial 5036
P54886_C | ALDH18Al Delta-1-pyrroline- QSIXKO L .
612 5_carboxylate synthase 2337 C740 PHC?2 Polyhomeotic-like protein 2 5037
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Q9H9E3_ | COG4 Conserved oligomeric 2338 Q9NUI1_ | DECR2 Peroxisomal 2,4-dienoyl-CoA 5038
C494 Golgi complex subunit 4 C120 . reductase
P19623 C s QINRSO_ EIF2B3 Translation initiation factor
200 SRM Spermidine synthase 2339 C334 eIF-2B subunit gamma 5039
P61247.C | RPS3A 408 ribosomalprotein | 5349 R MRGBP MRG-binding protein | 5040
P15311_C o QI9BYV9 | BACH2 Transcription regulator protein
284 EZR Ezrin 2341 C340 BACH2 5041
P53004_C | BLVRA Biliverdin reductase 2342 P08237_ | PFKM 6-phosphofructokinase, muscle 5042
204 A C351 __type
QY969ES8 _ TSR2 Pre-rTRNA-processing Q15118
Cl14 protein TSR2 homolog 2343 C240 PDK1 5043
P41252_C | 1ARS Isoleucine--tRNA ligase, Q5M775_ .
150 cytoplasmic 2344 C805 SPECCI1 Cytospin-B 5044
060343_C | TBC1D4 TBC1 domain family 2345 QY9HS845_ ACAD9 Acyl-CoA dehydrogenase 5045
316 member 4 C507 family member 9, mitochondrial
Q96JB2_ | COG3 Conserved oligomeric Q8TF72_ .
C349 Golgi complex subunit 3 2346 C1983 SHROOM3 Protein Shroom3 5046
Q9Y490_ . : Q7Z5L9_ | IRF2BP2 Interferon regulatory factor 2-
C1978 TLNI1 Talin-1 2347 C521 binding protein 2 5047
P23381 C WARS Tryptophan--tRNA 2348 Q86VP6_ CAND] Cullin-associated NEDD8§- 5048
62 ligase, cytoplasmic C237 dissociated protein 1
P27708 C . 043148_ RNMT mRNA cap guanine-N7
280 CAD CAD protein 2349 C95 methyltransferase 5049
SAMHD] SAM domain and : -
Q9Y3Z3_ . .. . P27144 AK4 Adenylate kinase isoenzyme 4,
C80 HD domam-corlmmmg protein | 2350 C104 mitochondrial 5050
Q53H96_ PYCRL Pyrroline-5- 2351 P67775_ PPP2CA Serine/threonine-protein 5051
C49 carboxylate reductase 3 C269 phosphatase 2A catalytic
QoHCCo_ | MCCC2 Methylcrotonoyl-CoA Q92667 | AKAP1 A-kinase anchor protein 1,
- carboxylase beta chain, 2352 . . 5052
C431 : . CA38 mitochondrial
mitochondrial
P47897 C QARS Glutamine--tRNA 2353 QINYL2 MLTK Mitogen-activated protein 5053
358 ligase C285 kinase kinase kinase MLT
P55084_C | HADHB Trifunctional enzyme QIY5X2 . .
435 subunit beta, mitochondrial | 224 | €455 SNX8 Sorting nexin-8 3054
P30405_C | PPIF Peptidyl-prolyl cis-trans 2355 Q14152_ | EIF3A Eukaryotic translation initiation 5055
157 isomerase F, mitochondrial C185 factor 3 subunit
P08567 _C . Q15669_ RHOH Rho-related GTP-binding
160 PLEK Pleckstrin 2356 C108 protein RhoH 5056
SMCHD1 Structural
A6NHR9_ | maintenance of chromosomes P19623_ L
C84 flexible hinge domain 2357 C89 SRM Spermidine synthase 5057
containing 1
Q9Y2X3_ . P63244 | GNB2LI Guenine nucleotide-binding
C439 NOP58 Nucleolar protein 58 | 2358 C153 protein subunit beta-2-like 1 5058
000410_C . QINZB2 | FAMI20A Constitutive coactivator of
420 IPOS Importin-5 2359 | “cggp PPAR-gamma-like protein 5059
P092£:2_C LGALS] Galectin-1 2360 Qé5639968_ DLGAPS Disks largse-assomated protein | oo
075150_C | RNF40 E3 ubiquitin-protein 2361 060566 _ BUBI1B Mitotic checkpoint 5061
950 ligase BRE1B Cs1 serine/threonine-protein kinase
P11021_C HSPAS 78 kDa glucose- 2362 QIUDY4 DNAJB4 Dnal homolog subfamily B 5062
420 regulated protein C175 member 4
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P29401_C Q03001 _ .
133 TKT Transketolase 2363 C6799 DST Dystonin 5063
: DBT Lipoamide acyltransferase
Q92598_C [ HSPH1 Hest shock protein 105 2364 P11182 component of branched-chain 5064
658 kDa C279
transacylase E2
043795_C MYOIB Unconventional 2365 P56537_ EIF6 Eukaryotic trandlation initiation 5065
129 myosin-1b Cl10 factor 6
075369 _C " 015037 _ .
1306 FLNB Filamin-B 2366 C157 KHNYN Protein KHNYN 5066
QT0E73. pligfs’t':iln Reavassoqated and | o | QI5052_ {  ARHGEFS Rho guanine nudleotide | 5
Co con Y C57 exchange factor 6
QOPNEZ2_ ELP6 Elongator complex 2368 Q15052_ ARHGEF6 Rho guanine nucleotide 5068
C218 protein 6 C553 exchange factor 6
Q12996 C | CSTF3 Cleavage stimulation 000592 _ .
628 factor subunit 3 2369 C381 PODXL Podocalyxin . 5069
P09543 C | CNP 2,3-cyclic-nucleotide 3- EVEVH7 S _
49 phospbodiesterase : 2370 ca08 KLC1 Kinesin light chain 1' 5070
HNRPLL Heterogeneous
QBWWS nuclear ribonucleoprotein L- { 2371 E7EVHT7 KLC1 Kinesin light chain 1 5071
_C405 like _C628
Q8N4X5_ AFAPLL2 Actin filament- 2372 Q9H2U2 PPA2 Inorganic pyrophosphatase 2, 5072
C467 associated protein 1-like 2 C161 mitochondria
Q8IUI8_C | CRLF3 Cytokine receptor-like 2373 P24390 _ KDELR1 ER lumen protein retaining 5073
313 factor 3 C29 receptor 1
Q9BPX3_ NCAPG Condensin complex Q9HOW9
caa3 subunit 3 2374 C149 Cllorf54 Ester hydrolase Cl lorf54 5074
PSO;(;G_C ADSL Adenylosuccinate lyase | 2375 Qggfsvxg Cllorf54 Ester hydrolase Cl lorf54 5075
000469 _C | PLOD2 Procollagen-lysine,2- QIUK59 . .
494 oxoglutarate 5-dioxygenase 2 2376 C339 DBRL1 Lariat debranching enzyme 5076
Q92616_C GCN1L1 Tranglationa 2377 Q6P2Q9_ | PRPF8 Pre-mRNA-processing-splicing 5077
55 activator GCN1 C435 factor 8
P49327_C , 075586 _ | MEDG6 Mediator of RNA polymerase I
212 FASN Fatty acid synthase | 2378 | "oy 57 transcription subunit 5078
P42166_C TMPO [-amina-associated 2379 Q99933 _ BAG1 BAG family molecular 5079
330 polypeptide 2, isoform apha C213 chaperone regulator 1
P55769_C ) . Q9HA4L5_ OSBPL 3 Oxysterol-binding protein-
73 NHP2L 1 NHP2-like protein 1 | 2380 C515 related protein 3 5080
QoUQ35_ SRRM2 Serine/arginine 2381 Q14149_ | MORC3 MORC family CW-type zinc 5081
C2116 repetitive matrix protein 2 C694 finger protein 3
PO1591_C . . Q92546 _ RGP1 Retrograde Golgi transport
o1 IGJ Immunoglobulin Jchain | 2382 C314 protein RGP1 homolog 5082
P61970_C NUTF2 Nuclear transport 2383 P46821_ | MAPILB Microtubule-associated protein | goq
38 factor 2 C1228 IB
094953 _C KDM4B Lysine-specific 2384 060343 _ | TBC1D4 TBCI domain family member 5084
547 demethylase 4B C753 4
Q15149 C . Q9UBT2 UBA2 SUMO-activating enzyme
730 PLEC Plectin 2385 Ca30 subunit 2 5085
Q9ULWO TPX2 Targeting protein for 2386 Q86SQ0_ PHLDB2 Pleckstrin homology-like 5086
C301 Xklp2 C935 domain family B member 2
Q9UNF1_ MAGED2 Melanoma Q96A65_
C516 associated antigen D2 2387 Co57 EXOC4 Exocyst complex component 4 | 5087
P51808 C | DYNLT3 Dynein light chain 014980 _ -
8 Tctex-type 3 2388 Ca98 XPOl Exportin-1 5088
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Q09666 _C

AHNAK Neuroblast

QOULP9_

TBC1D24 TBC1 domain family

differentiation-associated 2389 5089
5502 orotein AHNA C29 member 24
P273%8_C 1 YWHAQ 14-3:3 protein theta | 2300 | P282%0- | sqrA2 Sperm-specific antigen 2 | 5090
Q8WUMO NUP133 Nuclear pore P31948_ . .
csill complex protein Nupl 33 2391 C62 STIP  Stress-induced-phosphoprotein 1 | 5091
P52789_C . 095071 _ UBR5 E3 ubiquitin-protein ligase
628 HK2 Hexokinase-2 2392 C739 UBR5 5092
00710 -C ] CTNNDI Catenin defta-1 | 2303 | 9-1- | EPA00 EI A-binding protein p400 | 5093
P26599_C | PTBP1 Polypyrimidine tract- 2394 Q9Y2L1_ DIS3 Exosome complex exonuclease 5094
251 binding protein 1 ; C357 RRP44
pP23528 C - Q96L94 _ . .
147 CFL1 Cofilin-1 2395 Claa SNX22 Sorting nexin-22 5095
Q14694 _C USP10 Ubiquitin carboxyl- 2396 Q15437 _ SEC23B Protein transport protein 5096
94 terminal hydrolase 10 C40 Sec23B
MAP2K?2 Dual specificity :
P36507_C mitogen-activated protein 2397 QoHOFe_ SHARPEN Sharpin 5097
384 Kinase C140
Q9UJX3_ | ANAPCY7 Anaphase-promoting 2398 Q6NZY4 ZCCHCS8 Zinc finger CCHC domain- 5098
C259 complex subunit 7 C633 containing protein 8
Q9BV20 _ MRI1 Methylthioribose-1- 2399 QB6NVY1 HIBCH 3-hydroxyisobutyryl-CoA 5099
C168 phosphate isomerase C271 hydrolase, mitochondrial
Q9Y696_ | CLICA4 Chloride intracellular | P38432_ -
Cl89 channel protein 4 2400 Ca25 COIL Cailin 5100
Q6ZMK1 CYHRL1 Cysteine and 2401 Q29RF7 _ PDSBA Sister chromatid cohesion 5101
C342 histidine-rich protein 1 C508 protein PDS5 homolog A
pasosa_c | ACADSS Snobranched | | QaoRF7_ | PDSSA Sister chromatid coneson | ;0
139 » acy C925 protein PDS5 homolog A
dehydrogena
P15121 C Q8N5C7_ DTWD1 DTW domain-containing
187 AKR1B1 Aldose reductase 2403 C40 orotein 1 5103
Q9NR50_ | EEF2B3 Trandation initiation 060437 _ Co
C64 factor elF-2B subunit gamma | 220% | ce60 PPL Periplakin 5104
Q14980 _C NUMAZ1 Nuclear mitotic 2405 Q15042_ | RABS3GAP1 Rab3 GTPase-activating 5105
1907 apparatus protein 1 C678 protein catalytic subunit
043707 _C - 015111 _ CHUK Inhibitor of nuclear factor
793~ ACTN4 Alpha-actinin-4 2406 CA06 kappa-B kinase subunit 5106
0BT C | ACTN4 Alphaactinina | 2407 P GMPS GMP synthase 5107
QINPA3_ MIDI IP1Midi-interacting Q9Y490_ .
C62 orotein 1 2408 C709 TLN1 Tain-1 5108
Q5UIPO_ RIF1 Telomere-associated Q9Y 490 _ -
C2450 protein RIFI 2409 | “c1661 TLN1 Talin-1 5109
P41134_C IDI DNA-binding protein Q9UGI8_ :
17 inhibitor ID-1 2410 | " cosg TESTestin °110
Q13509_C . . Q9Y3D3 MRPS16 28S ribosomal protein S16,
129 TUBBS3 Tubulin beta-3 chain | 2411 c26 mitochondrial 5111
Q16718_C NDUFA5 NADH Q8wuUY1 .
17 dehydrogenase 2412 C104 THEM6 UPF0670 protein THEM6 5112
Q9H6K1 _ C6orfl06 Uncharacterized 2413 Q969Y2_ GTPBP3 tRNA modification GTPase 5113
C18 protein C6orfl06 C489 GTPBP3, mitochondrial
Q13057_C COASY Bifunctional oa14 Q13042_ | CDCI 6 Cdll division cycle protein 16 5114
144 coenzyme A synthase C194 homolog
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P28838_C . , Q8IWP9_ CCDC28A Coiled-coil domain-
313 LAP3 Cytosol aminopeptidase | 2415 C108 containing protein 28A 5115
QO96EPO _ RNF3 1 E3 ubiquitin-protein 2416 Q13469_ | NFATC2 Nuclear factor of activated T- 5116
C504 ligase RNF31 C386 cells, cytoplasmic 2
P08107_C | HSPA1B Heat shock 70 kDa 2417 Q13263 TRIM28 Transcription intermediary 5117
17 protein 1A/1B C232 factor 1-beta
pP27708_C . Q16822_ PCK?2 Phosphoenolpyruvate
1455 CAD CAD protein 2418 c210 carboxykinase 5118
P23497_C | SP100 Nuclear autoantigen Sp- 2419 Q96BY7_ | ATG2B Autophagy-related protein 2 5119
309 100 C891 homolog B
P11498 C PC Pyruvate carboxylase, 9HBM 7 .
739~ Pymi tochondri aly 2420 Q co7 FAM188A Protein FAM188A 5120
Q02790_C | FKBP4 Peptidyl-prolyl dis- [ ,,,, | Q8N7H5 | PAFL RNA polymerase Il-associated [ .,
396 trans isomerase FKBP4 C36 factor 1 homolog
. AGPS
P4853%7—C Gﬁé_al\s/le ?Q&ﬁgﬁgﬁfﬂ?ﬁ 2422 OOC(:);;S - Alkyldi hydroxyacetongphoqohate 5122
synthase, peroxisom
P55735_C SEC13 Protein SEC13 2423 014641 _ DVL2 Segment polarity protein 5193
245 homolog C3%4 dishevelled homolog DVL-2
P00367_C %"eﬁm Glutamate P49588 AARS Alanine-tRNA  hgase,
376 ydrogenase 1, 2424 | o703 cytoplasmic 5124
mitochondrial
P52701_C | MSHG6 DNA mismatch repair 2495 Q9HOG5 NSRP1 Nuclear speckle splicing 5195
1075 protein Msh6 C171 regulatory protein 1
Q14166_C TTLL12 Tubulin-tyrosine 2426 QONZNS ARIIGEF12 Rho guanine nuclectide 5196
612 ligase-like protein 12 C784 exchange factor 12
QGCF;};O(;O_ LARP1L Larelated protein 1 | 2427 Q5é]:\))/6l:23_ PCID2 PCI domai nz-contaj ning protein 5127
QINVSO_ | PNPO Pyridoxine-5-phosphate 2428 P56192_ MARS Methionme-tRNA  ligase, 5128
C156 oxidase C566 cytoplasmic
Qggggg_c PRMmTéh;r?rfn;gggmf N- 2429 Pogfgj — | FH Fumarate hydratase, mitochondrial | 5129
Q9H4AG6_ GOLPH3 Golgi 2430 P09429 _ HMGB1 High mobility group protein 5130
C84 phosphoprotein 3 C106 Bl
P78347_C | GTF2l Genera transcription 2431 Q9BVP2 GNL3 Guanine nucleotide-binding 5131
34 factor 11-1 C158 protein-like 3
Q96FZ2_ C3orf37 UPF0361 protein 2432 Q13813 _ SPTANT1 Spectrin alpha chain, non- 5132
C39 C3orf37 C315 erythrocytic 1
060547 _C GMD S GDP-mannose 4,6 oa33 | QB6PI3_ ARL6IP4 ADP-ribosylation factor-like 5133
336 dehydratase C159 protein 6-interacting
P62979_C RPS27A Ubiquitin-40S 2434 P55957 _ BID BH3-interacting domain death 5134
149 ribosomal protein S27a C15 agonist
P52732_C KIF11Kinesin-like protein 2435 Q9H4A3 | WNKI Sermelthreonine-protein kinase 5135
911 KIF11 C547 WNKI
P40938 _C RFC3 Replication factor C P27797 .
>~ il 2436 | Tl - CALR Careticulin 5136
P31943_C HNRNPHI Heterogeneous 2437 P15498_ VAV1 Proto-oncogene vav 5137
34 nuclear ribonucleoprotein H C83
Q8N1F7_ | NUP93 Nuclear pore complex 2438 Q9Y572 RIPK3 Receptor-interacting 5138
C422 protein Nup93 C365 serine/threonine-protein  kina
16643 _C . 8D{90 SKA3 Spindle and kinetochore-
e DBN1 Drebrin 2439 | * D00~ ooniote protein 3 5139
P45880 C VDAC?2 Voltage-dependent 096019 - .
75~ | anion Sdectiveaghanig brotein | 240 | s - ACTLG6A Actin-like protein 6A 5140
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Q9BYG5_ PARDG6B Partitioning P46939 _ .

C13 defective 6 homolog beta 2441 C447 UTRNUtrophin 5141
pP42765 C ACAA2 3-ketoacyl-CoA P46939 .

128 thiolase, mitochondrial 2442 C1759 UTRNUtrophin 5142
Q96HC4 PDLIM5PDZ and LIM 2443 P52701 _ MSH6 DNA mismatch repair protein 5143

C213 domain protein 5 C1275 Msh6
U2SURP U2 snRNP-
015042_C associated SURP motif- 2444 | QL4L60_ SCRIB Protein scribble homolog 5144

320 . . C1612

containing protein
Q96lY1_ | NSL1 Kinetochore-associated 245 014879 _ IFIT3 Interferon-induced protein with 5145
C224 protein NSL1 homolog C39 tetratricopeptide
Pl Zlgég—c TPR Nucleoprotein TPR 2446 nggis— CDC37 Hsp90 co-chaperone Cdc37 5146
POli_)gé C IGJ Immunoglobulin Jchain | 2447 07532; — | TRIO Triple functional domain protein { 5147
P53992_C SEC24C Protein transport 2448 QOH3S7_ | PTPN23 Tyrosine-protein phosphatase 5148

1083 protein Sec24C C1466 non-receptor type 23
Q92973 C - P26196_ | DDXG6 Probable ATP-dependent RNA

142 TNPOI Transportin-1 2449 c102 helicase DDX6 5149
P32321 C DCTD Deoxycytidylate 2450 P33992 MCM5 DNA replication licensing 5150

60 deaminase C207 factor MCM5
P62195_C PSMC5 26S protease : 014893 _ i . .

112 regulatory subunit 8 2451 ca3a GEMIN2 Gem-associated protein 2 5151
%11%6—(: CORO 1A Coronin- 1A 2452 QS?;ES— RALYL RNA-binding Raly-like protein | 5152
P12814 C P Q9BUNS CCDC28B Caoiled-coil domain-

774 ACTNL1 Alpha-actinin-1 2453 C13 containing protein 288 5153
Q04726 C TLE3 Transducin-like 2454 Q9NR12_ | PDLIM7 PDZ and LIM domain protein 5154

528 enhancer protein 3 C388 7
Q52LJ0_C . QINR19_ | ACSS2 Acetyl-coenzyme A synthetase,

216 FAM98B Protein FAM98B 2455 c75 cytoplasmic 5155
P04083_C . Q9Y2X0 | MED16 Mediator of RNA polymerase

270 ANXAL AnnexinAl 2456 C790 Il transcription subunit 5156
094925 C GLS Glutaminase kidney 2457 QoY 2X0 MED 16 Mediator of RNA polymerase 5157

203 isoform, mitochondrial C801 M transcription subunit
Q9GZP4 _ PITHDI PrTH domain- 2458 Q00325 SLC25A3 Phosphate carrier protein, 5158

c187 containing protein 1 C237 mitochondrial
P33764_C . 095861 _ BPNT1 3(2),5-bisphosphate

14 S100A 3 Protein S100-A3 2459 co43 nucleotidase 1 5159
QOUKK9_ NUDT5 ADP-sugar Q5VUA4 o .

C76 pyrophosphatase 2460 ca7s ZNF318 Zinc finger protein 318 5160
P38117_C ETFB Electron transfer 2461 Q8TDZ2 | MICALI Protem-methionine sulfoxide 5161

71 flavoprotein subunit beta C837 oxidase MICALI
095817 _C | BAG3 BAG family molecular 2462 Q7RTVO PHF5A PHD finger-like domain- 5162

151 chaperone regulator 3 Co61 containing protein 5A
Q27381_C . Q9Y4R8 _ TELO2 Telomere length regulation

898 INF2 Inverted formin-2 2463 Cea4 protein TEL2 homolog 5163
Q9CoC2_ TNKSIBPI 182 kDa o464 Q2PPJ7 _ RALGAPA2 Ral GTPase-activating 5164

C1443 tankyrase- 1-binding protein C838 protein subunit alpha-2
Q9CoC9_ | UBE20 Ubiquitin-conjugating P0O9382 -

C314 enzyme E2 O 2465 C131 LGALS1 Galectin-1 5165
P84090_C | ERH Enhancer of rudimentary 2466 095081 _ AGFG2 Arf-GAP domain and FG 5166

69 homol og C30 repeat-containing protein 2
QB8TDN6_ | BRIXI Ribosome biogenesis 2467 Q8WV74 | NUDT8 Nucleoside oUphosphate-linked 5167

C52 protein BRX1 homolog C224 moiety X motif 8, mitochondrial
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LRPPRC Leucine-rich PPR . .
P42475(;):f C motif-containing protein, 2468 Q%(:Slz?g— CACUI&;n?a?nKCZ(;Iﬁ? ated a:\d cullin 5168
mitochondrial ) Ing prote
QONR56 _ MBNL 1 Muscleblind-like 043414 .
c53 protein 1 2469 C258 ERI3 ERI1 exoribonuclease 3 5169
SNRPB Small nuclear
P142;8—C ribonucleoprotein-associated 2470 Q6CP§3N00_ MIS18BP1 Misl8-binding protein 1 | 5170
protein
QB86VP6_ CAND1 Cullin-associated 2471 Q5SW96 LDLRAP Low density lipoprotein 5171
C1134 NEDD8-dissociated protein 1 C286 receptor adapter protein 1
P14324_C | FDPS Farnesyl pyrophosphate Q96FW1 S
333 synthase 2472 C212 OTUBI Ubiquitin thioesterase OTUB1 | 5172
PO7237_C PAHB Protein disulfide- 2473 Q7Z7H8_ | MRPL10 39S ribosomal protein L10, 5173
312 isomerase C180 mitochondrial
NAA15 N-alpha
QIBXI_ | ayltransferase 15, NatA | 2474 | F22296_ | GsTM3 Glutathione S-transferase Mu 3 | 5174
C238 - . C208
auxiliary subunit
Q99614 _C | TTCI Tetratricopeptide repeat Q8N5F7_ ] i .
28 protein 1 2475 ca7 NKAP NF-kappa-B-activating protein | 5175
QOUDY?2_ TJP2 Tight junction protein Q00534 N .
co14 70-2 2476 ca3 CDK 6 Cyclin-dependent kinase 6 5176
GFPT1 Glucosamine-
Q06225140—C fructose-6-phosphate 2477 Q%OZS:%?— CDK17 Cyclin-dependent kinase 17 5177
aminotransferase
P55199 C ELL RNA polymerase I1 2478 Q13838_ DDX39B Spliceosome RNA helicase 5178
14 elongation factor ELL C300 DDX39B
PPA2 Inorganic
Qgng%z_ pyrophosphatase 2, 2479 Qggzzgg_ BCL2L12 Bdl-2-like protein 12 5179
mitochondrial
MTHFD 1L Monofunctional :
Q6Cl:J7B735_ Cl-tetrahydrofolate synthase, | 2480 Pl(?f?;* TPT1 Translatlonrziljlté-r(:ontrolled tumor 5180
mitochondrial P
SHMT2 Serine .
P34897_C Q9H6Q4 NARFL Cytosolic Fe-S cluster
80 hydroxy_methyltransferase, 2481 " C300 assembly factor NARFL 5181
mitochondrial .
P13798_C | APEH Acylamino-acid- | 54g; | POSS88_ | ppy by 605 acidic ribosomal protein PO | 5182
30 releasing enzyme C226
095671 _C | ASMTL N-acetylserotonin O- 2483 P16885_ PLCG2 I-phosphatidylinositol4,5- 5183
333 methyltransferase-like protein C937 bisphosphate phosphodiesterase
095671 C | ASMTL N-acetylserotonin O- 2484 P16885 _ PLCG2 |-phosphatidylinositol4,5- 5184
441 methyltransferase-like protein C1082 bisphosphate phosphodiesterase
Q9NQWS6 | ANLN Acun-binding protein 2485 Q13905 _ RAPGEF1 Rap guanine nucleotide 5185
C309 anillin C474 exchange factor 1
Q04206_C L 075439 _ PMPCB Mitochondrial-processing
109 RELA Transcription factor p65 | 2486 cass peptidase subunit beta 5186
RRM2 Ribonucleoside- P
P31350 C . . P43034 _ PAFAHIBI Platelet-activating factor
00~ diphosphate r&dgctase subunit | 2487 C168 acetylhydrolase IB subunit 5187
P08107 C | HSPA1B Heat shock 70 kDa AB6NDG6 .
206" orotein 1A/1B 2488 C35 PGP Phosphoglycolate phosphatase 5188
075914 C | PAK3 Serine/threonine-protein ABNDG6
424 Kinase PAK 3 2489 Co17 PGP Phosphoglycolate phosphatase 5189
FaTToe ¢ CAD CAD protein 2490 | %0219 | DIAPHI Protein diaphanous homolog 1 | 5190
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PGZ%%O—C RPL32 60S r;_bgzsoma' Protein + o491 Q9C2156978_ HSPH1 Heat shock protein 105kDa | 5191
Q9Y570_ PPMEL Protein phosphatase 2492 Q13011 __ ECHI Delta(3,5)-Delta(2,4)-dienoyl- 5190

C347 methylesterase 1 C92 CoA isomerase, mitochondrial
Q92499 _C | DDX1 ATP-dependent RNA 2493 Q8NEM2 SHCBP1 SHC SH2 domain-binding 5103

110 helicase DDX1 C591 protein 1
P30405_C | PP1F Peptidyl-prolyl cis-trans ONRH3 . .

03" i somPerepase 3; D oo | 2494 Q o1 TUBG2 Tubulin gamma-2 chain 5194
Q92621 C NUP205 Nuclear pore 2495 Q8NFC6 | BODIL1 Bionentation of chromosomes 5195

1662 complex protein Nup205 C1849 in cell division protein 1-like 1
Q14376 _C GALE UDP-glucose 4- 2496 Q7L8L6_ FASTKD5 FAST kinase domain- 5196

196 epimerase C670 containing protein 5
WDHD1 WD repeat and
075717 _C 1 LiMG-box DNA-binding | 2497 | Q3123 IK Protein Red 5197
1008 . C263
protein 1
Q03933_C HSF2 Heat shock factor 2498 Q9UPN3 MACF1 Microtubule-actin cross- 5198

369 protein 2 C666 linking factor 1, isoforms
QO00535_C CDKS5 Cyclin-dependent 2499 Q9UPN3 MACF1 Microtubule-actin cross- 5199

290 kinase 5 C7245 linking factor 1, isoforms
BSME19_ | EIF3CL Eukaryotic translation 2500 Q9UPN7 PPP6R1 Serine/threonine-protein 5200

C753 initiation factor 3 subunit C689 phosphatase 6 regulatory
QONVP2_ ASF1B Histone chaperone 2501 QOUGP4 | LIMDI LIM domain-containing protein 5001

C189 ASF1B C374 1
Q13018 _C PLA2R1 Secretory 2502 Q9UGP4 | LIMDI LIM domain-containing protein 5002

1354 phospholipase A2 receptor C401 1
Q15181 C PPA1 Inorganic 075369 o

e pyrophosph%tase 2503 | ~'ea T FLNB Filarnin-B 5203

7Z5K?2 WAPAL Wings apart-like 075369 I
QCI 170 protein hgmgrl)og 2504 Cc604 FLNB Filamin-B 5204
Q13642_C FHL1 Four and ahaf LIM 2505 P40763_ | STAT3 Signa transducer and activator 5205

71 domains protein 1 C687 of transcription 3
P48556_C | PSMD8 26S proteasome non- 2506 Q13347_ | EIF3I Eukaryotic translation initiation 5206
274 ATPase regulatory subunit 8 C160 factor 3 subunit
ASH2L Setl/Ash2 histone
QOUBL3_ .methyltransferase complex 2507 QIBKGI SCYL1 N-terminal kinase-like protein | 5207
C362 . C210
subunit -
8TBB5 KLHDC4 Kelch domain- Q96K G9 . . . .
Q 373 containing protein 4 2508 coa1 SCYL1 N-termina kinase-like protein | 5208
P07339 _C : P21980 TGM2 Protem-glutamine gamma-

39" CTSD Cathepsin D 2509 co7 glutamyltransferase 92 5209
Q7z6Z7_ | HUWEIL E3 ubiquitin-protein 2510 P21980 _ TGM2 Protem-glutamine gamma- 5210

C1401 ligase HUWEL C524 glutamyltransferase 2
Q16514_C | TAF12 Transcription initiation 2511 Q9ULJ6 _ ZMIZ1 Zinq f_i nger MI_Z domain- 5211

100 factor TFHD subunit 12 C81 containing protein 1
PPPZR2A Serme/trireonine-
P63151 C | protein phosphatase 2A 55 kDa P30519_
239 regulatory subunit B apha 2512 C265 HMOX2 Heme oxygenase 2 5212
isofonn
Q7L2H7_ | EIF3M Eukaryotic transation 2513 Q96RE7_ | NACC1 Nucleus accumbens-associated | 514

C175 initiation factor 3 subunit C178 protein 1
le‘é'gg/ 4_|  NEDD1 Protein NEDD1 2514 Qggé?— NACCI Nucl eusrgf;ﬂmfens’ associated | 5594
P13010_C XRCC5 X-ray repair cross- 2515 Q96GX9 APIP Probable methylthioribulose-1- 5215

339 complementing protein 5 C32 phosphate dehydratase
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P51858 C HDGF Hepatoma-derived 2516 P49792_ RANBP2 E3 SUMO-protein ligase 5216

108 growth factor C1335 RanBP2
P26038_C . P49792_ RANBP2 E3 SUMO-protein ligase

o8/ MSN Moesin 2517 C2696 RanBP2 5217

PAFAH1B2 Platelet-activating
PeBALZ_C factor acetylhydrolase 1B 2518 PS6545_ CTBP2 C-terminal-binding protein 2 5218

206 subunit C60
P15407_C . Q5SRES_ NUP188 Nucleoporin NUP188

97 FOSL1 Fos-related antigen 1 | 2519 C1433 homolog 5219
Q12768_C | KIAA0196 WASH complex 2520 Q9POLO_ | VAPA Vesicle-associated membrane 5220

21 subunit strumpeUin C128 protein-associated protein A, 33kDa
P29;134_C TPP2 Tripeptidyl-peptidase 2 | 2521 Qg\z(fjg— NCOR2 Nuclear receptor corepressor 2 | 5221
pP78371_C CCT2 T-complex protein 1 QIY617_ . . .

412 subunit beta 2522 C175 PSATI Phosphoserine aminotransferase | 5222
06037,23 -C LPXN Leupaxin 2523 Qgchig— PSATI Phosphoserine aminotransferase | 5223
Q9H9Q2_ | COPS7B COP9 signalosome | Q9U1A9_ .

Cl10 complex subunit 7b 2524 C244 XPO7 Exportin-7 5224
P40261_C NNMT Nicotinamide N- 2505 Q9H8U3 | ZFAND3 AN 1-type zinc finger protein 5005

165 methyltransferase C118 3
Q9BWJI5_ SF3B5 Splicing factor 3B 2526 000506 _ | STK25 Serine/threonine-protein kinase 5226

C76 subunit 5 C73 25
P50479_C PDLIM4 PDZ and LIM o597 Q4AGON4 NADKD1 NAD kinase domain- 5097

44 domain protein 4 C311 containing protein 1
Q5JRX3_ PITRMI Presequence Q4v328_ i . .

C556 protease, mitochondrial 2528 C7a4 GRIPAP1 GRIPl associated protein 1 | 5228
Q9ULE6_ . Q9BXP5 SRRT Serrate RNA effector molecule

caas PALDI Paadin 2529 C479 homolog 5229
QIONXV6_ CDKNZ2AIP CDKN2A- 2530 Q01581_ | HMGCSI Hydroxymethylglutaryl-CoA 5230

C178 interacting protein C268 synthase, cytoplasmic
Pl 3?59—0 EEF2 Elongation factor 2 | 2531 P‘g’g— MKI167 Antigen K1-67 5231
P04183_C TK1 Thymidine kinase, P17858 _ PFKL 6-phosphofructokuiase, liver )

- : 2532 5232

79 cytosolic C351 type
BV ECT?2 Protein ECT2 2533 | %727 | PTGES2 Prostaglandin E synthase 2 | 5233

MED4 Mediator of RNA
QINPJ6_ polymerase 11 transcription 2534 075083 _ WDR1 WD repeat-containing protein 1 | 5234
C162 . C19%
subunit
S . PAPSSL Bifunctional 3-
QSC\:/QEZZ— RN F20| .E3 UbE'gLéltX]' protein 2535 043%25 - phosphoadenosine 5-phosphosulfate 5235
'9 synthase 1
000231 _C | PSMD1 1 26S proteasome non- 2536 Q09028 RBBP4 Histone-binding protein 5236

202 ATPase regulatory subunit 11 C278 RBBP4
P50995_C . Q8WXHO -

384 ANXA11 Annexin All 2537 C1235 SYNEZ2 Nesprin-2 5237
P62851_C | RPS25 40Sribosomal protein Q9UPM8 . ; .

59 o 2538 C1119 APAE1 AP-4 complex subunit epsilon-1 | 5238
Q12906_C ILF3 Interleukin enhancer- 2539 P23368_ ME2 NAD -dependent malic enzyme, 5039

203 binding factor 3 C428 mitochondrial
Q13315_C ATM Serine-protein kinase 2540 095402 _ | MED26 Mediator of RNA polymerase 5240

2770 ATM C598 Il transcription subunit
P22681_C CBL E3 ubiquitin-protein o541 Q8TD19_ | NEK9 Serine/threonine-protein kinase 5041

508 ligase CBL C808 Nek9
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P35998_C PSMC2 26S protease 2542 P11216_ | PYGB Glycogen phosphorylase, brain 5042
270 regulatory subunit 7 C109 form
075570 _C | MTRF1 Peptide chain relesse P40938 _ — .
137 factor 1. mitochondrial 2543 il RFC3 Replication factor C subunit 3 5243
P35579_C . P40939_ | HADHA Trifunctional enzyme subunit
1437 MYHS Myosin-9 2544 Cl10 alpha, mitochondrial 5244
P48643_C CCT5 T-complex protein 1 o545 P40939_ | HADHA Trifunctional enzyme subunit 5045
493 subunit epsilon C550 alpha, mitochondrial
pso209 c | FOP diﬁhgs‘[’hog' uconate Q8NCW5 APOA1BP NAD(P)H-hydrate
422 YOrOgenase, 2546 C127 epimerase 5246
decarboxylatmg —
AIMP2 Aminoacyl tRNA ' . .
Q13310565_C synthase complex-interacting 2547 ngige’— PPIL2 T:g;;g;sgﬁm glsrtrans 5247
multifunctional protein 2
Q14197_C | ICT1 Peptidyl-tRNA hydrolase 2548 Q5F1R6_ | DNAJC21 Dnal homolog subfamily C 5048
82 ICT1, mitochondrial C3 - member 21
C9MGO_ | Cl7orf49 HCG32827, isoform 2549 P40337_"{ VHL Von Hippel-Lindau disease tumor 5249
C66 CRA d Cc77 Suppressor
P0O0338_C LDHA L-lactate 2550 Q8N6RO _ METTL13 Methyltransferase-like 5050
185 dehydrogenase A chain C226 protein 13
Q9UBQO _ VPS29 Vacuolar protein P39023 _ . .
cal sorting-associated protein 29 2551 C336 RPL3 60S ribosomal protein L3 5251
Q15645_C | TRIP13 Pachytene checkpoint P51610_
14 protein 2 homolog 2552 cl35 HCFC1 Host cell factor 1 5252
ISCU Iron-sulfur cluster . _—
leéégl_ bly enzyme ISCU, 2553 Q 58520_ TFCP2 Alpt;zrc?(l)(r)bcl:r;ztranscnptlon 5053
mitochondria]
P30101_C PDIA3 Protein disulfide- Q9Y281_ -
244 omerase A3 2554 C39 CFL2 Ccfilin-2 5254
P09884_C POLA1 DNA polymerase o555 1 Q5T4S7 _ UBR4 E3 ubiquitin-protein ligase 5055
1458 alpha catalytic subunit C1274 UBR4
QONT62_ ATG3 Ubiquitin-like- 2556 Q5T4S7_ UBR4 E3 ubiquitin-protein ligase 5056
Cl 82 conjugating enzyme ATG3 C2222 UBR4
Q7L591_ . . Qb5T4S7 _ UBR4 E3 ubiquitin-protein ligase
Ca23 DOK3 Docking protein 3 2557 C4049 TIBRA 5257
Q6IA86_ ELP2 Elongator complex o558 000154 _ ACOT7 Cytosolic acyl coenzyme A 5058
C487 protein 2 C117 thioester hydrolase
P54819 C AK2 Adenylate kinase 2, Q53EZ4_ .
40 mitochondrial 2559 C159 CEP55 Centrosomal protein of 55 kDa | 5259
P23610_C F8A3 Factor VIII intron 22 2560 Q5VV42 | CDKALI Threonylcarbamoyladenosine 5960
110 protein C138 tRNA methylthiotransferase
PRKAR2A cAMP-dependent
P13861_C protein kinase type [M-alpha 2561 QoP2A4_ ABI3 ABI gene family member 3 5261
101 . C145
regulatory subunit
Q96ER3_ . Q9BRR8 | GPATCH1 G patch domain-containing
C366 SAALI Protein SAAL1L 2562 c839 protein 1 5262
Q92597 _C . Q9Y3I0_ C220rf28 tRNA-splicing ligase RtcB
272 NDRG1 Protein NDRG 1 2563 C122 homolog 5263
. NDUFS1 NADH-ubiquinone
QGE?EG— coﬁtﬁlﬁr}mg II'_DS&mﬁlrgog 2564 Pzg?é?z’l- oxidoreductase 75 kDa subunit, 5264
Ing protein mitochondrial
07561613 - TIPRL TIP4Mike protein 2565 P%Zfzzg — | RAN GTP-binding nuclear protein Ran | 5265
Q05086_C UBE3A Ubiquitin-protein 2566 Q9BZE1_ [ MRPL37 39S ribosomal protein L37, 5266
49 ligase E3A C153 mitochondrial
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Q14152_C | EIF3A Eukaryotic translation P01033_ . L
78 initiation factor 3 subunit 2567 C197 TIMP1 Metalloproteinase inhibitor 1 | 5267
GNB2L 1 Guanine nucleotide-
Pe3244_C binding protein subunit beta-2- | 2568 Q99661_ KIF2C Kinesin-like protein KIF2C 5268
207 like | C610
Q13509_C . ' Q99666 _ RGPD6 RANBP2-like and GRIP
201 TUBBS Tubulin betar3 chain | 2569 C1601 domain-containing protein 5/6 5269
QI9YB6A5_ | TACCS Transforrning acidic P24468_ -
C502 coiled-coil-containing protein 2570 C343 NR2F2 COUP transcription factor 2 5270
Q86W42_ | THOC6 THO complex subunit 060701 _ .
c314 6 homolog 2571 C288 UGDH UDP-ghicose 6-dehydrogenase | 5271
Q92878 _C RADS50 DNA repair protein 2572 043488 _ AKR7A2 Aflatoxin B1 aldehyde 5072
157 RAD5S0 C214 reductase member 2
PET112 Glutamyl-tRNA(GIn)
075879 _C | amidotransferase subunit B, | 2573 Po3618_ COPB1 Coatomer subunit beta 5273
228 . ; C102
mitochondrial
Q9UHB9 _ SRP68 Signal recognition o574 Q8wv24 PHLDAI Pleckstrin homology-like 5074
C562 particle 68 kDa protein C148 domain family A member 1
P41250_C . . Q8WV24 PHLDAI Pleckstrin homology-like
155 GARS Glycine-tRNA ligase | 2575 C266 domain family A member 1 5275
P46821_C MAPIB Microtubule- Q8TEX9 -
1814 associated protein | B 2576 C483 P04 Tmportin-4 5276
014980 C . 095433 AHSAI Activator of 90 kDa heat shock
723 XPOI Exportin-1 D1 | " cam protein ATPase homolog 5277
PI13796 C : P49327 .
164" LCP1 Plastin-2 2578 C1992 FASN Fatty acid synthase 5278
PI379% C . Q99447 _ PCY T2 Ethanolamine-phosphate
336 LCP1 Plastin-2 2579 c30 oytidylyltransferase 5279
Q9Y2L1_ DIS3 Exosome complex 2580 P49321 _ NASP Nuclear autoantigenic sperm 5280
C533 exonuclease RRP44 C254 protein
QINQWS6 | ANLN Actin-binding protein P14618_ . :
C% anillin 2581 C165 PKM Pyruvate kinase isozymes M1/M2 | 5281
P43246_C | MSH2 DNA mismatch repair Q05655 _ A
176 orotein Msh2 2582 C393 PRKCD Protein kinase C delta type 5282
Q9Y4L1_ | HYOU1 Hypoxia up-regulated 2583 Q14012_ CAMKI Calcium/calmodulin- 5583
C352 protein 1 C179 dependent protein kinase type 1
P15153_C RAC2 Ras-related C3 o584 Q15746 _ MYLK Myosin light chain kinase, 5084
105 botulinum toxin substrate 2 C1077 smooth muscle
Q9HOGS5_ NSRP1 Nuclear speckle 2585 043353 _ RIPK?2 Receptor-interacting 5085
C232 splicing regulatory protein 1 C414 serine/threonine-protein kinase 2
P48507_C | GCLM Glutamate-cysteine osgg | PAL091_ EIF2S3 Eukaryotic tranglation initiation | poqe
194 ligase regulatory subunit C434 factor 2 subunit
Q9BRX5_ GINS3 DNA replication 2587 Q9BQ39_ [ DDX50 ATP-dependent RNA helicase 5087
C188 complex GINS protein PSF3 C603 DDX50
Q9NRO09 _ BIRC6 Baculoviral IAP P13489 RNHI Ri Y
C543 repest-containing protein 6 2588 C38 Ribonuclease inhibitor 5288
Q13813_C | SPTAN1 Spectrin alphachain, 2589 Q8TBC4 UBA3 NEDDB8-activating enzyme El 5289
1314 non-erythrocytic 1 C70 catalytic subunit
PMPCA Mitochondrial-
Q10713_C e . . P25325 MPST 3-mercaptopyruvate
466 processing p;leg;]l ;Iase subunit | 2590 C65 sulfurtransferase 5290
Q9H7N4 _ SCAF1 Splicing factor, 2501 015287 _ FANCG Fanconi anemia group G 5001
C1098 arginine/serine-rich 19 C392 protein
QINXAS8 | SIRT5 NAD-dependent protein 2592 P13804_ ETFA Electron transfer flavoprotein 5002
C303 deacylase sirtuin-5, C109 subunit alpha, mitochondrial
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mitochondrial

P83916_C CBX1 Chromobox protein 2503 P31153_ MAT2A S-adenosyL methionine 5093
60 homolog 1 C149 synthase isoform type-2
Oooﬁg—c IPO5 Importin-5 2594 Q%6g/918_ LUZP1 Leucine zipper protein 1 5294
P57764 C - QOUKU7 ACADS Isobutyryl-CoA
457 GSDMD Gasdennin-D 2595 C351 dehydrogenase, mitochondrial 5295
GSPT1 Eukaryotic peptide .
P15170_C chain release factor GTP- 2596 Q12888 _ TP538P1. Tqmor suppressor p53- 5296
327 binding C772 binding protein 1
Q9BWD1 ACAT2 Acetyl-CoA 2597 Q12888 _ TP53BP1 Tumor suppressor p53- 5297
C360 acetyltransferase, cytosolic C1796 binding protein 1
: 15383  C TYMS Thymidylate synthase | 2598 P1é1591213 - JUP Junction plakoglobin 5298
Q9BQ69 _ MACRODI O-acetyl-ADP- 2599 Q8NBJ5 _ GLT25D1 Procollagen 5909
C276 ribose deacetylase MACRODI C203 gaactosyltransferase 1
Q01970_C | PLCB3 1-phosphatidylinositol 2600 Q7LDG7 RASGRP2 RAS guanyl-releasing 5300
834 4,5-hisphosphate phosphodie C398 protein 2
QOYG6EOD_ STK?24 Serine/threonine- 2601 Q56VL3_ OCIAD2 OCIA domain-containing 5301
C394 protein kinase 24 C27 protein 2
PSngél C CTSC Dipeptidyl peptidase 1 | 2602 P%lf%l - 1GJ Immunoglobulin J chain 5302
QOUGP4_ LIMD1 LM domain- 2603 QO9H1B7_ [ IRF2BPL Interferon regulatory factor 5303
C431 containing protein 1 C298 2-binding protein-lik
075369 _C - 000522 | KRITI Krev interaction trapped protein
455 FLNB Filamin-B 2604 Cl34 1 5304
P21980 C TGM2 Protein-glutamine Q9BZZ5_ i
55 gammarglutamyltransferase 2 2605 Co34 API5 Apoptosis inhibitor 5 5305
P30281_C | CCND3 Gl/S-specific cyclin- 2606 Q9HB8G2 | CAAP1 Caspase activity and apoptosis 5306
47 D3 C226 inhibitor 1
P49790_C NUP 153 Nuclear pore 060711 _ .
1129 complex protein Nup 153 2607 C379 LPXN Leupaxin 5307
USP9X Probable ubiquitin
Q93008_C carboxyl-terminal hydrolase 2608 QBKC79_ NIPBL Nipped-B-like protein 5308
673 FAF C279
Q9Y613_ FHOD1 FH1/FH2 domain- 2609 Q92974 _ ARHGEF2 Rho guanine nuclectide 5309
C3l containing protein 1 C335 exchange factor 2
Q9BXB5_ | OSBPL10 Oxysterol-binding 2610 P43007_ | SLC1A4 Neutral amino acid transporter 5310
C203 protein-related protein 10 C109 A
P62633_C | CNBP Cellular nucleic acid- Q92973 _ -
97 binding protein 2611 Clea TNPOI Transportin-1 5311
Q14005 C r o Q92973 _ -
1016 IL16 Pro-interleukin-16 2612 C862 TNPOI Transportin-1 5312
LIMCH1 LIM and calponin P ;
Q9UPQO_ . - P54578_ USP14 Ubiquitin carboxyl-terminal
C863 homology dgg% nns-contal ning | 2613 C359 hydrolase 14 5313
GOPC Golgi-associated PDZ
Q9HD26 . . . Q92576 _ ; .
C408 ~ and c0|led-_cq|l motif- 2614 C561 PHF3 PHD finger protein 3 5314
containing
P07900_C | HSP9OAA1L Heat shock protein 2615 Q13200_ PSMD2 26S proteasome non-ATPase 5315
481 HSP 90-alpha C285 regulatory subunit 2
P21333 C FLNA Filamin-A 2616 | P49336_ | cDK8 Cydlin-dependent kinase 8 | 5316
717 C349
P21333 C FLNA Filamin-A 2617 | Q8IVH4_ | MMAA Methylmalonic aciduria type A [ 5317
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2582 Cl184 protein, mitochondrial
P13010_C XRCCS5 X-ray repair cross- 2618 Q9GZR7 | DDX24 ATP-dependent RNA helicase 5318
235 complementing protein 5 C832 DDX24
095347_C | SMC2 Structural maintenance Q15149_ .
46 of chromosomes protein 2 2619 C888 PLEC Plectin 3319
PAFAH B2 Platelet-activating
P68402 C | " ror acetylbydrolase 1B | 2620 | 3149 PLEC Plectin 5320
188 . C1405
subunit
P61962_C DCAF7 DDBI1- and CUL4- Q15149 _ .
256 associated factor 7 2621 C3493 PLEC Plectin 3321
P49327_C . Q15149 )
1118 FASN Fatty acid synthase . 2622 C3667 PLEC Plectin 5322
P49321_C | NASP Nuclear autoantigenic 2623 P25787_ | PSMAZ2 Proteasome subunit alpha type- 5323
84 sperm protein | C213 2
QU419 C | COTLI Cosctosinlike protein | 2624 | PUIN? | TPX2 Targeting protein for Xkip2 | 5324
. | DAPP1 Dual adapter for
QINYKS MRPL39 39S ribosomal QI9UN19 . .
C335 protein L39, mitochondrial 2625 “Cs4 phosphotyrosine and 3-Pho§}?hotyrosmc 5325
and 3-phosphoinositide
P55160 C NCKAPIL Nck-associated 2626 P40261 _ NNMT Nicotinamide N- 5326
338 protein 1-like Cl115 methyltransferase
P09 ¢ TXN Thioredoxin 2627 | PBWI | 5F3B5 Splicing factor 38 subunit 5 | 5327
plav2l C ETS1 Protein C-ets-1 2628 | CRT0- COROIB Coronin-1B 5328
Q8NBJS_ GLT25D1 Procollagen 2629 QYHB40 _ SCPEP1 Retinoid-inducible serine 5329
C412 __galactosyltransferase 1 C191 carboxypeptidase
Q13200 _C | PSMD?2 26S proteasome non- 2630 QI9BPZ3 | PAIP2 Polyadenylate-binding protein- 5330
448 ATPase regulatory subunit 2 C60 interacting protein
QIULW( TPX2 Targeting protein for 2631 QY6F07_ | CYFIP2 Cytoplasmic FMR1-interacting 5331
C364 Xkip2 C1265 protein 2
P09914_C IFIT1 Interferon-induced Q8TCGlI .
138 protein with tetratricopeptide 2632 583 ~ KIAA1524 Protein CIP2A 5332
014744 _C PRMTS Protein arginine N- 2633 000442 _ RTCA RNA 3-terminal phosphate 5333
449 methyHransferase 5 C100 cyclase
Q6NXT1 _ ANKRD54 Ankyrin repeat 2634 P06132_ UROD Uroporphyrinogen 5334
C230 domain-containing protein 54 C308 decarboxylase
RPRD2 Regulation of nuclear .
Q5VTS2_ . .. QINTI3_ SMC4 Structural maintenance of
C649 pre-mRNA doi -eon 8 | 2635 | " a60 chromosomes protein 4 3335
P22314_C | UBAI Ubiquitin-like modifier- Q86UU0 BCLIL B-cell CLL/lymphora 9-like
- . 2636 . 5336
200 activating enzyme 1 C68 protein
P22314_C | UBAI1 Ubiquitin-like modifier- 2637 Q15031_ | LARS2 Probable leucine--tRNA ligase, 5337
431 activating enzyme 1 C167 mitochondrial
Q8IU81_ | IRF2BPI Interferon regulatory 2638 015164 _ TRIM24 Transcription intermediary 5338
C280 factor 2-binding protein 1 C394 factor 1-alpha
Q5T160_ RARS?2 Probable arginine-- 2639 Q5VTS52_ RPRD2 Regulation of nuclear pre- 5339
C576 tRNA ligase, mitochondrial C222 mRNA domain-containing protein 2
Q86UVS5_ USP48 Ubiquitin carboxyl- 2640 P22314_ UBAI Ubiquitin-like modifier- 5340
C986 terminal hydrolase 48 C179 activating enzyme 1
P04083_C . Q5S3GQO HSD17B12 Estradiol 17-beta-
143 ANXALI Annexin Al 2641 215 dehydrogenase 12 5341
Q8NFF5_ P78527_ | PRKDC DNA-dependent protein kinase
C236 FLAD1 FAD synthase 2642 223 catalytic subunit 5342
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P04150_C NR3C1 Glucocorticoid 2643 P78527_ | PRKDC DNA-dependent protein kinase 5343
367 receptor C1629 catalytic subunit
VPS16 Vacuolar protein .
Q"’Cfizggg— sorting-associated protein 16 | 2644 P“Czssff— EPS1 feEp‘fml: i’;’t‘”‘&f“t"’ 5344
homolog ceptor substrate
SVU LRCH2 Leucine-rich repeat and
Q96920_ TBRG4 Protein TBRG4 2645 QsVul6_ calponin homology domain-containing | 5345
C417 C256 2
QOULC4_ MCTS1 Malignant T-cell- 2646 Q9HA4I2_ ZHX3 Zinc fingers and homeoboxes 5346
C113 amplified sequence ] Cll protein 3
Q15306_C IRF4 Interferon regulatory 2647 Q9H412_ ZHX3 Zinc fingers and homeoboxes 5347
343 factor 4 C335 protein 3
Q15013 C MAD2L1BP MAD2L1- A 2648 P42695_ | NCAPD3 Condensin-2 complex subunit 5148
124 binding protein C631 D3
P45974_C USPS Ubiquitin carboxyl- - Q96HE7_ } .
532 terminal hydrolase 5 2649 C104 ERO1L EROIl-like protein alpha 5349
095817 C | BAG3 BAG family molecular Q53HL2_ .
179 chaperone regulator 3 2650 273 CDCAS Borealin 5350
Q99797_C MIPEP Mitochondrial 1 2651 Q9Y2L5_ | TRAPPCS Trafficking protein particle 5351
687 intermediate peptidase C265 complex subunit 8
P35579_C - Q04721_ NOTCH2 Neurogenic locus notch
896 MYHS Myosin-9 | 2652 | “a08s homolog protein 2 5352
094855 C SEC24D Protein transport 2653 Q04726 | TLE3 Transducin-like enhancer protein 5353
853 protein Sec24D C26 3
014965_C AURKA Aurora kinase A 2654 Q6P2E9_ | EDC4 Enhancer of ngNA-decappmg 5354
393 C838 protein 4
Q9BQA1_ | WDR77 Methylosome protein 2655 Q99567 _ | NUP88 Nuclear pore complex protein 5355
C65 50 C454 Nup88
ALDH9A1 4-
Q27I8LC | p) Inverted formin2 | 2656 | T4o189_ trimethylaminobutyraldehyde 5356
284 C45
dehydrogenase
PRDX3 Thioredoxin- : . .
P30048 C dependent peroxide reductase, | 2657 Q14789_ | GOLGBI1 Golgin subfamily B member 5357
108 ; . C3070 1
mitochondrial
P22102 C GART Trifunctional purine 2658 Q14789_ | GOLGBI Golgin subfamily B member 5358
646 biosynthetic protein adenosin C3144 1
P62316_C SNRPD2 Small nuclear 043592 _ .
63 ribomucleoprotein SmD2__ | 25%% | "~ c38 XPOT Exportin-T 3359
P09884_C POLA1 DNA polymerase 043592 _ o
141 alpha catalytic subunit | 2000 | €938 XPOT Exportin-T 3360
Q7L591_ . . QONUQS8 ABCF3 ATP-binding cassette sub-
C493 DOK3 Docking protein 3 2661 C102 family F member 3 5361
000159_C MYOI1C Unconventional P20810_ .
161 myosin-Ic 2662 | ° C328 CAST Calpastatin 5362
000151_C PDLIM1 PDZ and LIM P33176_ L .
7 domain protein 1 2663 Cl174 KIF5B Kinesin-1 heavy chain 5363
000151 _C PDLIM1 PDZ and LIM 2664 Q9GZQ3 | COMMDS COMM domain-containing 5364
263 domain protein 1 C117 protein 5
PPP1CA Serine/threonine-
P6211$ 16 _C protein phosphatase PP1-alpha | 2665 Pégﬁ:— CENPF Centromere protein F 5365
catalytic subunit
P55060_C . Q76N89_ HECW1 E3 ubiquitin-protein ligase
353 CSEI1L Exportin-2 2666 C1574 HECW1 5366
095232 C . . QI9NQZS STARD?7 StAR-related lipid transfer
58 LUC7L3 Luc7-like protein 3 | 2667 C362 protein 7, mitochondrial 5367
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P29§3?é) _C PML Protein PML 2668 Q9(B:§915_ NABP2 SOSS complex subunit Bl 5368
Q8IXKO_ PHC2 Polyhomeotic-like o669 | Q12905_ ILF2 Interleukin enhancer-binding 5369
C673 protein 2 C37 factor 2
Q14980 _C NUMAT1 Nuclear mitotic 2670 P04406 | GAPDH Glyceraldehyde-3-phosphate 5370
1729 apparatus protein 1 C158 dehydrogenase
GNB2L1 Guanine nucleotide-
Pes244_C binding protein subunit beta-2- | 2671 PI1L77_ PDHB Pyruvate dehydrogenase El 5371
286 like 1 C306 component subunit beta,
P62333_C PSMC6 26S protease EVEQZ4 . . :
347 regulatory subunit 108 R 2672 C60 SMN1 Survival motor neuron protein 5372
Q13501_C Q6UN15 FIP1L1 PreemRNA 3-end-processing
113 SQSTM1 Sequestosome-1 2673 C216 factor FTP1. 5373
P60866_C | RPS20 40S ribosomal protein op74 | Q96GIL_ TRMT2B tRNA (urecil(54)-C(5))- 5374
36 S20 C289 methyltransferase homolog
Q969ES8 _ TSR2 Pre-rRNA-processing 2675 QOUEWS STK39 STE20/SPS1-related proline- 5375
C17 protein TSR2 homolog C450 alanine-rich protein kinase
Q93052_C . Q15785 _ TOMM34 Mitochondrial import
262 LPP Lipoma-preferred partner | 2676 C236 receptor subunit TOM34 5376
PO8758 C , , : Q5T160 RARS2 Probable arginine-tRNA
316 ANXAS5 Annexin A5 2677 Ci1 ligase, mitochondrial 5377
075616 _C ERAL1 GTPase Era, 2678 P40692_ MLH1 DNA mismatch repair protein 5378
150 mitochondrial C142 MM
QOUHBY9 _ SRP68 Signal recognition 2679 Q15283 | RASA2 Ras GTPase-activating protein 5379
C525 particle 68 kDa protein C314 2
Q9H223 | EHD4 EH domain-containing Q96125 _ -
c175 protein 4 2680 C302 RBM17 Splicing factor 45 5380
P08107 C | HSPA1B Heat shock 70 kDa Q96125 _ -
603 protein 1A/18 2681 Cass RBM17 Splicing factor 45 5381
P27708_C . Q15334_ | LLGL1 Letha(2) giant larvae protein
183 CAD CAD protein 2682 C505 homolog 1 5382
Q9Y4L1 { HYOU1 Hypoxia up-regulated 2683 Q712K3_ UBE2R2 Uhiquitin-conjugating 5383
C805 protein 1 C191 enzyme E2 R2
P26358 C | DNMT1 DNA (cytosine-5)- 095373 _ L
1125 methyltransferase 1 2684 C90 P07 Importin-7 5384
P36954 C | POLR2I DNA-directed RNA 2685 Q9BV44 THUMPD3 THUMP domain- 5385
52 polymerase |1 subunit RPB9 C426 containing protein 3
ACADVL Very long-chain
P491;1§_C specific acyl-CoA 2686 Oléfgg - CIT Citron Rho-interacting kinase 5386
dehydrogenase, mitochondrial
Q9H2G2 _ SLK STE20-like 014579 _ . ;
C1212 sering/threonine-protein kinase 2687 caa COPE Coatomer subunit epsilon 5387
P35268 C | RPL22 60S ribosomal protein 2688 QINXW9 | ALKBH4 Probable alpha-ketoglutarate- 5388
25 L22 C204 dependent dioxygenase
P46939 C . Q9Y2HO | DLGAP4 Disks large-associated protein
539 UTRNUTtrophin 2689 c736 y) 5389
P49368_C CCT3 T-complex protein 1 Q96CV9 _ . :
173 subunit gamma 2690 C239 OPTN Optineurin 5390
P50135 C HNMT Histamine N- Q9Y3L3 T .
8 methyltransferase 2691 C102 SH3BP1 SH3 domain-binding protein 1 | 5391
GIGYF2 PERQ amino acid-
QBY 7W6_ rich with GYF domain- 2692 QIBEV2_ RBM33 RNA-binding protein 33 5392
C938 o ! C1093
containing protein 2
095861 _C | BPNT] 3(2),5-bisphosphate Q9UM54 . .
59 nucleotidase 1 2693 C1102 MYO06 Unconventional myosin-VI 5393
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P49023_C

Q15027_

ACAP1 Arf-GAP with coiled-coil,

290 PXN Paxillin 2694 | " cea ANK repeat and PH domain 5394
Q99873 C | PRMTI Protein arginine N- 000541 _ .
216 methyltransferase 1 2695 C391 PES1 Pescadillo homolog 5395
P02765 C AHSG Alpha-2-HS- 2696 Q9Y277_ VDAC3 Voltage-dependent anion- 5396
132 glycoprotein C36 selective channel protein
Q9H3M7_ TXNIP Thioredoxin- 2697 Q9Y277_ VDACS3 Voltage-dependent anion- 5307
C120 interacting protein C229 selective channel protein
Q9UPN3 _ MACF]! Microtubule-actin Q8NI27_ .
C4825 cross-linking factor 1, isoforms 2698 C743 THOC2 THO complex subunit 2 3398
Q9UPN9_ | TRIM33 E3 ubiquitin-protein 2699 076094 _ | SRP72 Signal recognition particle 72 5399
C150 ligase TRIM33 C349 kDa protein
075369_C N Q14315_ o
1158 FLNB Filamin-B 2700 C1348 FLNC Filamin-C 5400
P56545 C CTBP2 C-terminal-binding | Q14315_ o
140 orotein 2 2701 | “~y73s FLNC Filamin-C 5401
Q00341_C o ‘Q09666 AHNAK Neuroblast differentiation-
943 HDLBP Vigilin {2792 “Ci967 associated protein AHNA 3402
P35250_C RFC2 Replication factor C P14621_
171 subunit 2 2703 C22 ACYP2 Acylphosphatase-2 5403
P46013 C . Q12974 _ | PTP4A2 Protein tyrosine phosphatase
1285 MKI67 Antigen KI1-67 ] 2704 C101 type [VA 2 5404
075083_C | WDRI1 WD repeat-containing 075334_ ..
295 protein 1 2705 C143 PPFIA2 Liprin-alpha-2 5405
043252 c| PAPSSI Bifunctional 3- 014979 | HNRPDL Heterogeneous nuclear
phosphoadenosine 5- 2706 . . . 5406
165 C277 ribonucleoprotein D-like
phosphosuifate
Q16512_C | PKNI Serine/threonine-protein 2707 Q8WUM | NUP133 Nuclear pore complex protein 5407
317 kinase N1 0 C1037 Nup133
Q16881 _C TXNRDI1 Thioredoxin 2708 Q96PN7_ TRERF1 Transcriptional-regulating 5408
339 reductase 1, cytoplasmic C876 factor 1
P21333_C oo Q9H9A6 LRRCAQ Leucine-rich repeat-
478 FLNA Filamio-A 2709 C54 containing protein 40 5409
P2 gig—c FLNA Filamin-A 2710 | QUST- | FOXK2 Forkhead box proteink2 | 5410
(000268_C | TAF4 Transcription initiation 2711 Q13310_ | PABPCA Polyadenylate-binding protein 5411
867 factor TFIID subunit 4 C128 4
PAPSS2 Bifunctional 3-
095340_C phosphoadenosine 5- 2712 P06493_ CDK1 Cyclin-dependent kinase 1 5412
117 Cl119
phosphosulfate
P42765_C ACAA?2 3-ketoacyl-CoA 2713 P62937_ PPIA Peptidyl-prolyl cis-trans 5413
382 thiolase, mitochondrial C52 isomerase A
QoUI12_ ATP6V1H V-type proton 2714 QIUBQS | EIF3K Eukaryotic translation initiation 5414
C85 ATPase subunit H C190 factor 3 subunit
Q05655_C | PRKCD Protein kinase C delta 2715 QINY93 | DDX56 Probable ATP-dependent RNA 5415
127 type C298 helicase DDX56
P42166_C TMPO Lamina-associated P50453_ .
629 polypeptide 2, isoform alpha | 2710 | ~ €370 SERPINB9 Serpin BY 3416
HAT] Histone
Ol4929 C | eryitransferase type B | 2717 | F12236_ | §1C25A6 ADP/ATP translocase 3 | 5417
27 . k C160
catalytic subunit L
QINYKS_ MRPL39 398 ribosomal Q6ZRQ5 y . Y
C133 protein L39, mitochondsial 2718 C1068 MMS22L Protein MMS22-like 5418
060234 C | GMFG Glia maturation factor 2719 Q9BYI3_ FAM126A Hycoin 5419
96 gamma C371
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FSVC:Z?\QW-— Uncharacterized protein 2720 P5(1:%;118_ RABS5C Ras-related protein Rab-5C 5420
Q12888_C | TP53BP1 Tumor suppressor 2791 P09110 _ ACAA1 3-ketoacyl-CoA thiolase, 5491

1040 p53-binding protein 1 C87 peroxisomal
Q5JTZ9_ | AARS2 Alanine-tRNA ligase, 2799 Q9UL15_ BAGS5 BAG family molecular 5499

C609 mitochondrial C118 chaperone regulator 5
Q9Y383_ LUCT7L2 Putative RNA- 2793 QouL12_ SARDH Sarcosine dehydrogenase, 5493

C44 binding protein Luc7-like 2 C497 mitochondrial
Qepira_ | MSANTDZUVOISANT ke 1 | Qe6ces_ | TIFA TRAF-nteracting protein with | oo,

C99 naing ) C169 FHA domain-containing

containing protei
Q99832_C CCT7 T-complex protein 1 2795 060841 | EIF5B Eukaryotic trandation initiation 5495

364 subunit eta C853 factor 5B
QONRW4 DUSP22 Dual specificity Q15306 _

C124 protein phosphatase 22 ' 2726 C19 IRFA Interferon regulatory factor 4 5426
Q8N163_ KIAA1967 DBIRD complex Q9Y 265 _ .

c238 subunit KIAA1 967 2727 co4 RUVBL1 RuvB-like 1 5427
Q8N163_ | KIAA1967 DBIRD complex 2798 Q9Y263_ PLAA Phospholipase A-2-activating 5498

C443 subunit KIAA1967 C193 protein
Q15149 C . Q9UBZ4 | APEX2 DNA-(apurinic or apyrimidinic

1136 PLEC Plectin 2729 c27 site) lyase 2 5429
Q15149 C . 075528 _ "

2454 PLEC Plectin 2730 C55 TAD A3 Transcriptional adapter 3 5430
P31146_C : Q14997_ | PSMEA Proteasome activator complex

285 COROI A Coronin-l1A 2731 c710 subunit 4 5431

DPYSL2
Q16555_C Dihydropyrimidinase-related 2732 QoP107_ GMIP GEM-interacting protein 5432
248 . C895
protein 2
Q99567_C | NUP88 Nuclear pore complex P35579_ -

713 protein Nups8 2733 c740 MYH9 Myosin-9 5433
P21964 C COMT Catechol O- 2734 Q8TAQ2 | SMARCC2 SWI/SNF complex subunit 5434

119 methyltransferase C9l SMARCC2
P62857_C | RPS28 40S ribosomal protein 014966 _ . i

27 8 2735 C120 RAB7L1 Rasrelated protein Rab-7L1 | 5435
QIP287 _ BCCIP BRCA2 and 2736 Q13325_ IFIT5S Interferon-induced protein with 5436
C275 CDKN1A-interacting protein C137 tetratricopepride
Q7LBC6 _ KDM3B Lysine-specific 2737 Q7Z7A3_ [ CTUL Cytoplasmic tRNA 2-thiolation 5437
C1470 demethylase 3B C290 protein 1
PPP1CB Serine/threonine- - .
%21;? -C 1 protein phosphatase PP1-beta | 2738 Q?:Lég-;'g HECTDI E3 abé%fll_tlg?_pmtem ligase 5438
catalytic subunit -
P33764_C , QOVGO06 FAAP100 Fanconi anemia-associated
68 S100A3 Protein S100-A3 2739 c15 orotein of 100 kDa 5439
' GRHPR Glyoxylate . .
Q9UBQ7_ reductase/hydroxyp yruvate 2740 Q13439 _ | GOLGA4 Golgin subfamily A member 5440
C123 C1253 4
reductase
QoUJIY4 _ GGA2 ADP:-ribosylation o741 Q9UPT9 _ USP22 Ubiquitin carboxyl-terminal 5441

C343 factor-binding protein GGA2 C494 hydrolase 22
060841 _C | EIF5B Eukaryotic trandation 2742 Q9HCJI3_ RAVER?2 Ribonucleoprotein PTB- 5442

1092 initiation factor 5B C362 binding 2
Q92945_C | KHSRP Far upstream element- 060306 _ . . .

206 binding protein 2 2743 Co8 AQR Intron blndﬂg_.fjrgt?n aquarius | 5443
Q9HAV4 _ . Q92879 _ CELF1 CUGBP Elav-like family

coa1 XP0O5 Exportin-5 2744 co1. member 1 5444
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HGS Hepatocyte growth

014964 _C § : P 10620 _ MGST1 Microsomal glutathione S
185 factor regltjilrz]ama:g tyrosine 2745 C50 transferase 1 5445
P23526_C AHCY 2746 P01892_ | HLA-A HLA class| histocompatibility 5446
195 Adenosylhomocysteinase Cl25 antigen, A-2 apha
PGD 6-phosphogluconate
P5222§§ C dehydrogenase, 2747 QS;;S%Z_ AAR2 Protein AAR2 homolog 5447
decarboxylating
QIY 697 _ NFS1Cysteine desulfurase, 2748 P55265_ | ADAR Double-stranded RNA-specific 5448

C381 mitochondrial C392 adenosine deaminase
Q9Y 520 _ PRRC2C Protein PRRC2C 2749 P60900_ | PSMAG6 Proteasome subunit apha type- 5449

C177 C78 6

HN1L Hematological and . .
QOHI10_ neurological expressed 1-like' | 2750 Q63ZY3_ | KANK2 K.N mOt'.f gnd ankyr!n repeat 5450

C118 protein C249 domain-containing protein 2
Q6FI81_C CLAPINI Anamorsin 2751 Q63zY3_ | KANK2 KN motlf.apd ankyrm repeat 5451

92 C412 domain-containing protein
Q8WZA9 LRGQ Lmmunity-related 095159 _ R .
C340 GTPase family Q protein | 2752 C230 ZFPL1 Zinc finger protein-like 1 5452
Q8NDH3_ NPEPL1 Probable o753 | P62873_ GNB1 Guanine nucleotide-binding 5453
C81 aminopeptidase NPEPL1 C294 protein G(T)/G(S)/G(T)
000571 _C | DDX3X ATP-dependent RNA 000567 _ .
317 helicase DDX3X 2754 C211 NOP56 Nucleolar protein 56 5454
PO5091_C ALDH2 Aldehyde Q15003_ . .
179 dehydrogenase, mitochondrial 2755 C397 NCAPH Condensin complex subunit 2 | 5455
PO5091_C ALDH2 Aldehyde 2756 Q9coC2_ TNKS1BP1 182 kDatankyrase-I- 5456
472 dehydrogenase, mitochondrial C136 binding protein
015235 C MRPS12 28S ribosomal 2757 Q9C0C9__ | UBE20 Ubiqui tin-conjugating enzyme 5457
132 protein S12, mitochondrial C1099 E20
LRPPRC Leucine-rich PPR
pazr0a_C motif-containing protein, 2758 QL2841 _ FSTL1 FoUistatin-related protein 1 5458
130 : . C233
mitochondrial
Qgg:gg -C | SCAF11 Protein SCAF11 | 2759 °7C5|52ﬁ— SF3B1 Splicing factor 3B subunit 1 | 5459
QINR56_ MBNLI Muscleblind-like 2760 075534 _ | CSDEI Cold shock domain-containing 5460
C19 protein 1 C106 protein E|
Q9P2E9 _ RRBP1 Ribosome-binding E7EVK?2 : ;

C1038 protein 1 2761 C211 MTG1 Mitochondria GTPase 1 5461
Po2888_C | THOPI Thimet oligopeptidase | 2762 Qo8 FADD Protein FADD 5462
P55212 C QINRAS EIFAENIF1 Eukaryotic translation

264 CASP6 Caspase-6 2763 | 105 initiation factor 4E transporter 5463
. AIMP2 Aminoacyl tRNA synthase
QeIBWA _ NCAPH?2 Condeps n-2 2764 Q13155_ complex-interacting multifunctional 5464

C342 complex subunit H2 C205 protein 2

P18754 C RCC1 Regulator of 2765 Q14192 _ FHL2 Four and ahalf LLM domains 5465
352 chromosome condensation ClO protein 2
Q8TB52 _ FBXO30 F-box only protein 2766 Q8TEU7 RAPGEF6 Rap guanine nucleotide 5466

C433 30 C93 exchange factor 6
Q32Mz4 _ | LRRFIP1 Leucine-rich repesat 2767 Q14204 _ DYNC1H1 Cytoplasmic dynein 1 5467

C644 flightless-interacting protein C978 heavy chain 1

MLTK Mitogen-activatcd : :
QONYL2_ L - . Q14204 _ DYNC1H1 Cytoplasmic dynein 1
C150 protein kinase kinase kinase 2768 Ca644 heavy chain 1 5468

MLT
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Q15393 C SF3B3 Splicing factor 3B 060684 _ . . .
1156 subunit 3 2769 C296 KPNAG Importin subunit apha-7 5469
GNB2L1 Guanine nucleotide- .
Pe3244_C | nding protein subunit beta-2- | 2770 92844_ TANK TRAF family member- 5470
168 like | C318 associated NF-kappa-B activator
Q53EL6_ PDCD4 Programmed cell o771 Q9Y4H4 | GPSM3 G-protein-signaling modulator 5471
C275 death protein 4 C160 3
P56537_C EIF6 Eukaryotic translation o772 Q8WXI9 GATAD2B Transcriptional repressor 5479
152 initiation factor 6 C423 p66-beta
P09622_C DLD Dihydrolipoyl 2773 P22102_ GART Trifunctional purine 5473
484 dehydrogenase, mitochondrial C93 biosynthetic protein adenosine
Q9Y314_ | NOSIP Nitric oxide synthase- P32320_ - .
C185 interacting protein 2774 C102 CDA Cytidine deaminase 5474
RPRD1A Regulation of
Q96P16_ nuclear preemRNA domain- 2775 Q13085_ ACACA Acetyl-CoA carboxylase 1 5475
C151 o Cl116
containing p
P46821 _C MAPI1B Microtubuie- Q14511 _ . .
2041 associated protein 18 2776 cl8 NEDDS9 Enhancer of filamentation 1 | 5476
060343 _C { TBC1D4 TBC1 domain family 2777 095551 _ | TDP2 Tyrosyl-DNA phosphodiesterase 5477
266 member 4 C273 2
Q96EB1_ EL P4 Elongator complex 2778 Q13330_ MTA1 Metastasis-associated protein 5478
C361 protein 4 C68 MTA1
Q86WBO0_ | ZC3HC1 Nuclear-interacting 2779 A6NJ78 | METTL15 Probable methyltransferase- 5479
C102 partner of ALK Cl72 like protein 15
PBISC1 GuPseMPsynthase | 2780 | “S0, - | EPB41L2 Band 4.1 likeprotein 2 | 5480
075608 _C LYPLAL Acyl-protein 2781 P82663_ MRPS25 28Sribosomal protein S25, 5481
144 thioesterase 1 C141 mitochondrial
Pl 1498 C PC Pyruvate carboxylase, Q13428 _ .
131 mitochondrial 2782 C1012 TCOF1 Treacle protein 5482
P11498 C PC Pyruvate carboxylase, 2783 Q5JSPO_ FGD3 FYVE, RhoGEF and PH 5483
752 mitochondrial C43 domain-containing protein 3
Q53H96 _ PY CRLPyrroline-5- Q14847 _ . .
C266 carboxylate reductase 3 2784 C32 LASP1 LIM and SH3 domain protein 1 | 5484
Q96DES5 _ ANAPC16 Anaphase- Q9UHBY ;
C55 promoting complex subunit 16 2785 C315 AFF4 AFA/IFMR2 family member 4 5485
Q96K B5_ PBK Lymphokine-activated P48735_ .
Cl12 killer T-cell-originated prot 2786 C402 IDH2 Isocitrate dehydrogenase 5486
P55084_C | HADHB Trifunctional enzyme Q2ZTALS8 N :
458 subunit beta, mitochondrial 2787 C529 QRICHI Glutamine-rich protein 1 5487
P55735_C SEC13 Protein SEC13 2788 Q9UIM3 ERRFI1 ERBB receptor feedback 5488
234 homolog C124 inhibitor 1
P56192_C MARS Mewionine--tRNA 2789 Q7L1V2_ MON1B Vacuolar fusion protein 5489
287 ligase, cytoplasmic C87 MON1 homolog B
P07384_C CAPN1 Calpain-1 catalytic 2790 | Q96K P4 _ CNDP2 Cytosolic non-specific 5490
115 subunit C205 dipeptidase
PDHA1 Pyruvate PPP1CA Serine/threonine-protein
P08252529 -C dehydrogenase EI component | 2791 P6(2:(1§6_ phosphatase PP1-alpha catalytic subunit | 5491
subunit alpha, apha
Q99714 C | HSD17B10 3-hydroxyacyl- 2792 P13984 GTF2F2 General transcription factor 5492
91 CoA dehydrogenase type-2 C116 TTF subunit 2
P33992_C MCM5 DNA replication 2793 Q7L775_ | EPM2AIP1 EPM2A-interacting protein 5493
197 licensing factor MCM5 C337 1
P49757_C ! P55209_ | NAPILI Nucleosome assembly protein
611 NUMB Protein numb homolog | 2794 Co58 Ilike 1 5494
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015269 _C SPTLCL1 Serine QINQR4 )
438 palmitoyltransferase 1 2795 C146 NIT2 Omega-amidase NIT2 5495
0752335’ - DCTN3 Dynactin subunit 3 2796 chfggg_ MYQ9B Unconventional myosin-LXb | 5496
CAMK1D o
Q%;JgBZS_ Calcium/calmodulin-dependent | 2797 Q9CI:\11V 1)5(30 HAUSZ HAUS zugr_r?g-llke complex 5497
protein kinase type 1 - subuni _
Q05519_C | SRSF11 Seringlarginine-rich 2798 Q96959 _ GFM2 Ribosome-releasing factor 2, 54198
455 splicing factor 11 C248 mitochondrial
P36578_C | RPL4 60S ribosomal protein 2799 P14866_ HNRNPL Heterogeneous nuclear 5499
125 L4 C260 ribonucleoprotein L
Q96E14_ | RMI2 RecQ-mediated genome 2800 Q13569 _ TDG G/T mismatch-specific thymine 5500
C95 instability protein 2 C233 DNA glycosylase
Q96N67_ DOCKY Dedicator of 2801 095239 _ | KIF4A Chromosome-associated kinesin 5501
C457 cytokinesis protein 7 C28 KIF4A
Q7Z5K2 WAPAL Wings apart-like Q71RC2_ .
C160 protein homalog 2802 C599 LARP4 Larelated protein 4 5502
P41214 C } EIF2D Eukaryotic translation Q71RC2_ :
489 initiation factor 2D 2803 C623 LARP4 Larelated protein 4 5503
043242 _C | PSMD3 26S proteasome non- P29590 _ .
483 ATPase regulatory subunit 3 | 2804 C80 PML Protein PML 5504
075369 C _ ) P29590 .
1280" FLNB Filamin-B 2805 C151 PML Protein PML 5505
Q8IWI9_ MGA MAX gene-associated P29590 _ :
C2974 protein 2806 C189 PML Protein PML 5506
PFAS
015067 _C Phosphoribosylformylglycina | 2807 P29590_ PML Protein PML 5507
785 . Cc227
midine synthase
APIP Probable
Qggﬁg o methylthioribulose- 1- 2808 Pzgfgg_ PML Protein PML 5508
phosphate dehydratase
Q9BXP5_ SRRT Serrate RNA effector Q09472 .
ca12 molecule homolog 2809 C1621 EP300 Histone acetyltransferase p300 | 5509
075083 _C | WDR1 WD repeat-containing 2810 015235 _ MRPS12 28S ribosomal protein S12, 5510
382 protein 1 C93 mitochondrial
HNRPLL Heterogeneous
QBWW9 nuclear ribonucleoprotein L- | 2811 P24534_ EEF1B2 Elongation factor 1-beta 5511
_C535 like Cl61
Q7z6Z7_ | HUWEL E3 ubiquitin-protein P54819 . . .
C1891 Ugase HUWE 2812 co2 AK2 Adenylate kinase 2, mitochondrial | 5512
Qrz6z7_ | HUWEL E3 ubiquitin-protein | ,q 5 | Q9Y333_ LSM2 U6 snRNA-associated Smrlike | o .
C3296 Ugase HUWEI C26 protein LSm2
Q14008_C CKAPS Cytoskeleton- 2814 Q9UER7 DAXX Death domain-associated 5514
1500 associated protein 5 C427 protein 6
QO9H3P2_ | WHSC2 Negative elongation 2815 Q3KQU3 MAP/7D1 MAP7 domain-containing 5515
C44 factor A C373 protein 1
Q8NB37_ PDDC1 Parkinson disease 7 Q8NOW3 . .
C154 domain-containing protein 1 2816 C129 FUK L -fucose kinase 5516
P4g047_C | ATPS0 ATP synthase subunit | 5o, Q16401_ | PSMD5 26S proteasome non-ATPase | ¢,
141 O, mitochondrial C361 regulatory subunit 5
Q8IUI8_C | CRLF3 Cytokine receptor-like Q99590 _ .
95 factor 3 2818 ca78 SCAF11 Protein SCAF11 5518
QI9H6S3 _ EPS8L2 Epidermal growth 2819 Q9BY X2 | TBC1D2 TBCI domain family member 5519
C261 factor receptor kinase substrate C686 2A
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P21333_C

A2A288_

ZC3H12D Probable ribonuclease

53 " FLNA Filamin-A 2820 Cé4 7C3H12D 5520
Q5T4S7_ UBR4 E3 ubiquitin-protein Q9UBR2 .
C3864 ligase UBR4 2821 C214 CTSZ Cathepsin Z 5521
P46060_C RANGAPI1 Ran GTPase- 2822 Q5U5Q3 MEX3C RNA-binding E3 ubiquitin- 5522
82 activating protein 1 C319 protein ligase MEX3C
HAT] Histone . .
014299299__C acetyltransferase type B 2823 O9C5;)f 9 | RPP14 Ribonuclea:: P protein subunit 5523
catalytic subunit P
LIMS1 LIM and senescent cell
P48059_C antigen-like-containing 2824 QINV56 MRGBP MRG-binding protein 5524
272 . C170
domains 1 -
U2SURP U2 snRNP-
O15092.C | associated SURP motif- | 2825 | OL4017_ | Ap3p1 AP-3 complex subunit delta-1 | 5525
65 L . C574
containing protein
MEPCE 7SK snRNA o
Q7L2J0_C ) Q14980 | NUMAI Nuclear mitotic apparatus
244 methylphosphate capping 2826 C1937 protein 1 5526
enzyme
Q4G176_ ACSF3 Acyl-CoA synthetase Q9BYV9 | BACH? Transcription regulator protein
family member 3, 2827 5527
C399 . X C698 BACH2
mitochondrial =
Q9H1B7_ | IRF2BPL Interferon regulatory 2828 P55072_ VCP Transitional endoplasmic 5528
C504 factor 2-binding protein-lik C184 reticulum ATPase
095425 C - P55072_ VCP Transitional endoplasmic
26 SVIL Supervillin 2829 C209 reticulum ATPase 5529
075351 C VPS4B Vacuolar protein Q01433_ AMP .
240 sorting-associated protein 4B 2830 C848 AMPD2 deaminase 2 5530
TMCO6 Transmembrane and .
QEDCT_ | Ciiled-coil domain-containing | 2831 | Too2L1- CASP9 Caspase-9 5531
c57 or C172
Q9ULWO TPX2 Targeting protein for 2832 Q08378_ | GOLGA3 Golgin subfamily A member 5532
C594 Xklp2 C455 3
P50502_C ST13 Hsc70-interacting Q12912_ | LRMP Lymphoid-restricted membrane
: 2833 - 5533
209 protein C264 protein
P31146_C - Q07021_ | C1QBP Complement component 1 Q
51 COROI1A Coronin-1A 2834 C186 subcomponent-binding protein 5534
P31146_C . QINSE4_ TARS? Isoleucine—tRNA ligase,
345 COROI1A Coronin-1A 2835 Cal4 mitochondrial 5538
RAB3GAP2 Rab3 GTPase- : .
Q9H2M9_ e ) . QINSE4_ TARS? Isoleucine—-tRNA ligase,
c67 activating protein .non-catalync 2836 C883 mitochondrial 5536
subunit
ACIN1 Apoptotic chromatin .
Q9UKV3 iR - P14854_ COX6B1 Cytochrome ¢ oxidase
C546 condensation inducer in the 2837 C30 subunit 6B1 5537
nucleus ;
P78527_C PRKDC DNA-dependent Q96ER3 _ .
1229 | protein kinase catalytic subusit | 20>0 |  C430 SAALI Protein SAALI 3338
P78527_C PRKDC DNA-dependent 2839 P08238 HSPS0AB] Heat shock protein HSP 5539
1364 protein kinase catalytic subunit C592 90-beta
P42566_C EPS15 Epidermal growth 2840 Q81Z69_ TRMT2A tRNA (uracil-5-)- 5540
657 factor receptor substrate 15 C551 methyltransferase homolog A
P61981_C YWHAG 14-3-3 protein Q8NFX7 v .
112 gamma 2841 C120 STXBP6 Syntaxin-binding protein 6 | 5541
P20810_C . Q15118
181 CAST Calpastatin 2842 C223 PDX1 5542
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P55036_C | PSMD4 26S proteasome non- 2843 Q9P2J5 _ LARS Leucine—tRNA ligase, 5543
58 ATPase regulatory subunit 4 C1052 cytoplasmic
P50991 _C CCT4 T-complex protein 1 2844 Q9P2J5_ LARS Leucine—tRNA ligase, 5544
295 subunit delta C1053 cytoplasmic
Q96TA1_ | FAM129B Niban-like protein Q8TF72_ .
C230 1 2845 C1331 SHROOM3 Protein Shroom3 5545
P49848 C | TAF6 Transcription initiation Q01415 _ . .
141 factor TEIID subunit 6 2846 Ca07 GALK2 N-acetylgalactosamine kinase | 5546
Q14315_C . Q8lYL3_ .
1066 FLNC Filamin-C 2847 Cl24 Clorfl74 UPF0688 protein Clorfl74 5547
094925 C GLS Glutaminase kidney 2848 043143 _ DHX15 Putative pre-mRNA-splicing 5548
525 isoform, mitochondrial C644 factor ATP-dependent RN
Q92796 _C . Q99615 _ DNAJC7 Dnal homolog subfamily C
519 DLG3 Disks large homolog 3 | 2849 Coa7 member 7 5549
095571 _C ETHE1 Protein ETHEL, Q05086 _ — S
219. mitochondrial 2850 caa3 UBE3A Ubiquitin-protein ligase E3A | 5550
Q9ULU8_ | CADPS Calcium-dependent P53667 _ L .
C800 secretion activator 1 2851 C349 LIMK1LIM domain kinase 1 5551
P50453_C . Q8IWV8 UBR2 E3 ubiquitin-protein ligase
335 SERPINB9 SerpinB9 2852 C1619 UBR2 , 5552
095999 C BCL10 B-cell 2853 Q96T51_ RUFY1 RUN and FYVE domain- 5553
215 lymphoma/leukemia 10 C81 containing protein 1
Q9H4z3_ | PCIF1 Phosphorylated CTD- P13797_ .
C29 intcracting factor 1 2854 1 " cong PLS3 Plastin-3 5554
P22692_C IGFBP4 Insulin-like growth P39880_ . N
204 factor-binding protein 4 2855 c802 CUX1 Homeobox protein cut-like 1 5555
000148 _C DDX39A ATP-dependent 2856 Q53EL6_ | PDCD4 Programmed cell death protein 5556
223 RNA helicase DDX39A C288 4
Q5VYK3_ | ECM29 Proteasome-associated P12277_ S i
csla protein ECM29 homolog 2857 C283 CKB Creatine kinase B-type 5557
QINVET7_ . Q13617_ -
C537 PANK4 Pantothenate kinase 4 | 2858 C385 CUL2 Cullin-2 5558
095801 C | TTCA Tetratricopeptide repeat Q8WXE1L F . .
63 protein 4 2859 C238 ATRIP ATR-interacting protein 5559
014204 C DYNC1H1 Cytoplasmic QB8WXE1L ; . .
2142 dynein 1heavy chain 1 2860 C263 ATRIP ATR-interacting protein 5560
P48735_C . Q724Q2_ HEATR3 HEAT repeat-containing
418 IDH2 Isocitrate dehydrogenase | 2861 c20 protein 3 5561
015371 _C | EIF3D Eukaryotic trandation 2862 Q15052 _ ARHGEF6 Rho guanine nucleotide 5562
258 initiation factor 3 subunit C564 exchange factor 6
000571 _C | DDX3X ATP-dependent RNA P49902 _ . . ] .
128 helicase DDX3X 2863 c181 NT5C2 Cytosolic purine 5-nucleotidase | 5563
Q8WVCO LEOI RNA polymerase- P49903 __ . o
C530 associated protein L EOI 2864 C119 SEPHS1 Selenide, \{vater dikinase 1 5564
015235 _C MRPS12 28S ribosomal 2865 Q53EPO_ { FNDC3B Fibronectin type I domain- 5565
64 protein Sl 2, mitochondrial C442 containing protein 3B :
CPSF2 Cleavage and :
Q9P210_C . e Q92905_ COPS5 COP9 signalosome complex
621 polyadenylation sp§C|f|C|ty 2866 C218 subunit 5 5566
factor subunit
Q9H4X1_ | RGCC Regulator of cell cycle 2867 Q15121 __ PEA 15 Astrocytic phosphoprotein 5567
C33 RGCC Cc27 PEA-15
Q7L5N1 _ COPS6 COP9 signalosome 2868 Q9Y315_ | DERA Putative deoxyribose-phosphate 5568
C299 complex subunit 6 C118 aldolase
Q6NYC8_ . 075909 _ .
Co1l PPPIR18 Phostensin 2869 c23 CCNK Cyclin-K 5569
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HNRNPA2B1 Heterogeneous

P22626_C : . Q14232_ EIF2B1 Trandlation initiation factor
50 nuclear nt;c\agyé:lleoprotei ns 2870 c218 elF-2B subunit alpha 5570
P55072_C | VCP Transitional endoplasmic P53582_ . . .
105 reticulum ATPase 2871 C22 METAPI Methionine aminopeptidase 1 | 5571
P11912_C | CD79A B-cell antigen receptor Q8Wz42 .
196 complex-associated protein 2872 C5248 TTNTitn 5572
: MTHFD1L Monofunctional Cl-
QONSE4_ IARS2 |soleucine-tRNA Q6UB35_
co1 ligase, mitochondrial 2873 cans tetrahydrofol ate g_/nthase, 5573
mitochondrial
QINSE4 _ IARS2 |soleucine-tRNA 2874 043516 _ WIPF1 WAS/WASL -interacting 5574
C819 ligase, mitochondrial C446 protein family member 1
QINYF8_ BCLAF1 Bcl-2-associated 2875 Q9UHB4 NDOR1 NADPH-dependent diflavin 5575
C688 transcription factor 1 C486 oxidoreductase 1
015393 _C SF3B3 Splicing factor 3B 2876 P41252_ IARS Isoleucine-tRNA ligase, 5576
750 subunit 3 C400 cytoplasmic
Q16576_C RBBP7 Histone-binding 0877 Q9UHB6 | LIMAL LIM domain and actin-binding 5577
166 protein RBBP7 C164 protein 1
FAM 120A Consgtitutive
QONZB2_ 1 oactivator of PPAR-gamma | 2878 | QL4141 SEPT6 Septin-6 5578
C279 . : : Cl14
like protein 1
Q15052_C ARHGEF6 Rho guanine 2879 Q14149 _ | MORC3 MORC family CW-type zinc 5579
25 nucleotide exchange factor 6 C307 finger protein 3
P09622_C DL D Dihydrolipoyl 075122 _ ! o .
80 dehydrogenase, mitochondrial 2880 C528 CLASP2 CLIP-associating protein 2 5580
QI96EPO_ RNF31 E3 ubiquitin-protein 2881 P46821_ | MAP1B Microtubule-associated protein 5581
C551 ligase RNF31 C905 1B
P50579_C METAP2 Methionine 2882 P46821 _ | MAPIB Microtubule-associated protein 5582
121 aminopeptidase 2 C963 1B
Q72434 _ MAV S Mitochondrial 2883 060343 _ | TBC1D4 TBCI domain family member 5583
C133 antiviral-signaling protein C295 4
PDS5A Sister chromatid ;
Q29RF7_ : . Q96C36_ PYCR2 Pyrroline-5-carboxylate
C307 cohesion protein PDS5 2884 C232 reductase 2 5584
homolog A
Q86WBO0_ | ZC3HC1 Nuclear-interacting 2885 P61011 _ SRP54 Signal recognition particle 54 5585
C406 partner of ALK C229 kDaprotein
Q9Y490_ . Q9H223 _ - . :
C1953 TLN1 Tain-1 2886 C141 EHD4 EH domain-containing protein 4 | 5586
P43243_C , 014981 _ BTAF1 TATA-binding protein-
230 MATRS Matrin-3 287 | a0 associated factor 172 5587
P62913 C | RPL1160S ribosomal protein P13796_ - -
79 LIl 2888 C283 LCP1 Plastin-2 5588
000422 _C| SAPI18 Histone deacetylase 2889 095071 _ UBRS5 E3 ubiquitin-protein ligase 5589
26 complex subunit SAP18 C691 UBR5
060921 C HUS Checkpoint protein 2890 095071 UBRS5 E3 ubiquitin-protein ligase 5590
200 HUS1 C2768 UBR5
096017 _C CHEK?2 Serine/threonine- 2801 Q9Y2L1_| DIS3 Exosome complex exonuclease 5591
385 protein kinase Chk2 C476 RRP44
GPX4 Phospholipid
P362639_C - hydroperoxide glutathione 2892 Aoggis ESY T2 Extended synaptotagmin-2 5592
peroxidase, -
Q96120 C | PAWR PRKC apoptosis WT1 P09960 _ . .
173 requlator protein 2893 co75 LTA4H Leukotriene A-4 hydrolase 5593
P36871_C 006330 _ RBPJ Recombining binding protein |
PGM1 Phosphoglucomutase-1 | 2894 casa suppressor of hairless 5594

101
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QI9BXF6_ RAB11FIP5 Rabl 1 family- 2895 014519 _ | CDK2AP1 Cyclin-dependent kinase 2- 5505
C337 interacting protein 5 C105 associated protein 1
Q99873_C | PRMT1 Protein arginine N- 2896 Q15545 TAF7 Transcription initiation factor 5596
262 methyltransferase 1 C72 TFHD subunit 7
P09382_C - Q15545 _ TAF7 Transcription initiation factor
43 LGALS1 Galectin-1 2897 Cop TFIED subunit 7 5597
075934 _C | BCAS2 PremRNA-splicing 2898 Q15543 TAF13 Transcription initiation factor 5598
132 factor SPF27 C38 TFHD subunit 13
Q92538 _C GBFlAGO'gs't'qoeC'f'c brefeldin QB6P587_ FAHDI AcylpyruvaseFAHDI,
685 “resistance guanine 2899 Cc22 mitochondrial 559
nucleotide exchange factor 1 ,
pssozo_c | DRG2Deveopmentaly. |} Psiedo_ | ALDHSAL Succinatesemildetyde | seog
99 € 5 9P ' C93 dehydrogenase, mitochondrial
043414 C . Q15048 _ LRRC14 Leucine-rich repeat-
285 ERI3 ERI1 exoribonuclease 3 | 2901 c15 containing protein 14 5601
Q14974_C | KPNB1 Importin subunit beta- 2002 Q15042 _ RAB3GAP1 Rab3 GTPase-activating 5602
228 1 C117 protein catalytic subunit
P30050_C ] RPL12 60S ribosomal protein 2903 Q15042_ | RAB3GAP1 Rab3 GTPase-activating 5603
17 L12 C873 protein catalytic subunit
P78347_C | GTF2l Genera transcription 2904 Q6R327 _ RICTOR Rapamycin-insensitive 5604
475 factor II-| C1631 companion of MTOR
Q9H3M7 _ TXNIP Thioredoxin- P49915 _
Cc247 interacting protein } 2905 C530 GMPS GMP synthase 5605
P0O8047_C SP1 Transcription factor Spl 2906 Q9Y2K7 KDM 2A Lysine-specific demethylase 5606
68 C840 2A
043242 _C | PSMD3 26S proteasome non- PO0973_ Al
210 ATPase regulatory subunit 3 2907 co5 OAS1 2-5-dligoadenylate synthase 1 | 5607
Q9UPN3_ MACF1 Microtubule-actin Q01780 _
C4206 cross-linking factor 1, isoforms 2908 C651 EXOSCI0 Exosome component 10 5608
Q14103_C HNRNPD Heterogeneous 2909 P12268 _ IMPDH2 Inosine-5-monophosphate 5609
126 nuclear ribonucleoprotein DO C468 dehydrogenase 2
Q9BY32_ I'TPA Inosine triphosphate PO7437 _ . .
c33 pyrophosphatase 2910 C129 TUBB Tubulin beta chain 5610
ELAC2 Zinc
QUBQS2_ | phosphodiesterase ELAC | 2011 | 01898 DRI Protein Drl 5611
C670 . CH
protein 2
PFAS
015067 _C | prosphoribosylformylglycina | 2012 | Q9Y490_ TLN1 Talin-1 5612
318 P C29
midine synthase
Q9H9J2 MRPL44 39S ribosomal Q9Y 490 _ -~
C53 protein L44, mitochondrial 2913 C1478 TLN1 Talin-1 o613
QUO810_C | cLTC Clathrin heavy chain 1 | 2914 Pk MATR3 Matrin-3 5614
P09497_C . . Q86W50 METTL16 Methyltransferase-like
199 CLTB Clathrin light chain B 2915 C253 orotein 16 5615
QIY617_ PSATI Phosphoserine 2916 P49005_ | POLD2 DNA polymerase delta subunit 5616
C224 aminotransferase C447 2
PSS C1 wikie7 Antigenki-67 | 2017 | TS | Cllorfes UPF0GY6 protein Cllorfes | 5617
Q9BSD7 _ NTPCR Cancer-related P27708__ CAD CAD -
C10l nucleosi de-tri phosphatase 2918 C484 protein o618
Q7zZ6Z7_ | HUWEL E3 ubiquitin-protein 2919 Q709C8_ VPS13C Vacuolar protein sorting- 5619
C349 ligase HUWE1L C1481 associated protein 13C
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Q14919 C

DRAP1 Drl-associated

P23497_

s4 corepressor 2920 C373 SP100 Nuclear autoantigen Sp-100 5620

QI9UNE7_ | STUBI E3 ubiquitin-protein 2921 QINXV2 | KCTDS5 BTB/POZ domain-containing 5621
C199 ligase CHIP C25 protein KCTDS
Q16881 C TXNRD] Thioredoxin 2922 Q05209 _ | PTPNI12 Tyrosine-protein phosphatase 5622

515 reductase 1, cytoplasmic C470 non-receptor type 12
P09936 C | UCHLI Ubiquitin carboxyl- Q9P258 _ .

220" | terminal hydrolase isozyme L1 | 222 | 305 RCC2 Protein RCC2 5623
QoNzy9 | NUDT4 Diphosphoinositol Q8N3RS_ | MPPS MAGUK p55 subfamily member

ci47 polyphosphate 2924 C490 5 5624
phosphohydrolase 2
Q5T4S87_ UBR4 E3 ubiquitin-protein 2925 Q13464 | ROCKI Rho-associated protein kinase 5625
C2554 ligase UBR4 C29 1
Q96C19_ EFHD?2 EF-hand domain- 2926 Q7L5Y9_ MAEA Macrophage erythroblast 5626

Cs53 containing protein D2 C195 attacher

Q8N6MO _ OTUDé6B OTU domain- 2927 015446_ CD3EAP DNA-directed RNA 5627
C292 containing protein 6B C150 polymerase I subunit RPA34

Q8N201_ INTS1 Integrator complex 2928 P54136_ RARS Arginine--tRNA ligase, 5628
C1633 subunit 1 : C36 cytoplasmic

095294 _C | RASALI RasGAP-activating- 2929 P54136_ RARS Arginine—-tRNA ligase, 5629

301 like protein 1 C638 cytoplasmic

QOUKX7_ | NUP50 Nuclear pore complex 2930 Q96F24_ | NRBF2 Nuclear receptor-binding factor 5630
Cl181 protein Nup50 C155 2
Q92616_C GCNILI Translational Q9YSLO_ .
1595 activator GCN1 2931 C527 TNPO3 Transportin-3 5631
P49327 C . Q86YVS SGK223 Tyrosine-protein kinase
2024 FASN Fatty acid synthase 2932 C444 SgK223 5632
PFKFB4 6-phosphofructo-2-
Q16877 C kinase/fructose-2,6- 2933 | O69502_ |\ GEAS Bifunctional protein NCOAT | 5633
106 . C663
bisphosphatase
Q96JP5_C | ZFP91 E3 ubiquitin-protein 060502 ) . .

182 ligase ZEP91 2934 C896 MQEAS Bifunctional protein NCOAT | 5634
Q99238_C LGMN Legumain 2035 Qlc3262731— RINT Ras and Rab interactor 1 5635
QI6RS6_ NUDCD! NudC domain- 095067_ o o

C32 containing protein 1 2936 Cl131 CCNB2 G2/mitotic-specific cyclin-B2 | 5636
QI6RS6_ NUDCD1 NudC domain- 2037 P38646_ HSPA9 Stress-70 protein, 5637

C513 containing protein 1 C608 mitochondrial
Q8TBC4 _ UBA3 NEDD8-activating 2938 Q96MX6 | WDR92 WD repeat-containing protein 5638
C28 enzyme E] catalytic subunit C70 92
CHD4 Chromodomain- , .
Q14839 _C . g . P49588 AARS Alanine--tRNA ligase,
1827 hehcase-DNA-‘:)mdmg protein | 2939 C901 cytoplasmic 5639
Q9Y2D5_ AKAP2 A-kinase anchor 2940 Q9HCCO MCCC2 Methylcrotonoyl-CoA 5640
C205 protein 2 C391 carboxylase beta chain, mitochondrial
QIUQ3S5_ SRRM2 Serine/arginine 2941 P47755_ CAPZA2 F-actin-capping protein 5641
C956 repetitive matrix protein 2 C157 subunit alpha-2
060711_C . Q8TDD1 | DDX54 ATP-dependent RNA helicase

358 LPXN Leupaxin 2942 73 DDX54 5642
Q00013_C MPP1 55 kDa erythrocyte P47897 _ L .

454 membrane protein 2943 ci11 QARS Glutamine—-tRNA ligase 5643
Q6PI1LS_ MRPL14 39S ribosomal 2944 P06730_ | EIF4E Eukaryotic translation initiation 5644

C57 protein L14, mitochondrial C89 factor 4E
Q92973_C . P06730_ | EIF4E Eukaryotic translation initiation

620 TNPOI Transportin-1 2945 C136 factor 4E 5645
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P4235276r’ -C CASP2 Caspase-2 2946 Q7éi_\:g1 DCXR L-xylulose reductase 5646
P35520_C CBS Cystathionine beta- Q96QB1_ _— )

431 synthase 2947 C532 DLCI Rho GTPase-activating protein 7 | 5647
AT SVTL Supervillin 2043 | "7~ | SERPINBI Leukocyte elastase inhibitor | 5648
Q9Y305_ ACOT9 Acyl-coenzyme A 2949 095758 _ PTBP3 Polypyrimidine tract-binding 5649

C299 thioesterase 9, mitochondrial C68 protein 3
P323E;231_C DCTD dﬁﬁgg dylate 2950 P%)fgf - ASS1 Argininosuccinate synthase 5650
P61]1-g>g_c ACTRS3 Actin-related protein 3 | 2951 %éfjg - RPL8 60S ribosomal protein L8 5651
P11413_C | G6PD Ghicose-6-phosphate 1- Q00796 _ .

158 dehydrogenase 2952 C106 SORD Sorbitol dehydrogenase 5652

OAT Ornithine
Po418L_C aminotransferase, 2053 | 079928 _ | pjas2 E3 SUMO-protein ligase PIAS2 | 5653

%3 mitochondrial €346
P15880_C RPS2 40S ribosomal protein 2954 Q8TF42_ UBASH3B Ubiquitin-associated and 5654

182 S2 C367 SH3 domain-containing protein
PO1871_C ) : ' QINVR7 TBCCD1 TBCC domain-containing

88 IGHM Ig mu chain C region 2955 C298 protein 1 5655
%Oigé—c ccT4 ;%?J”;ﬁ'ﬁ’; protein 1} 2956 | A4S CCRNAL Nocrurnin 5656
P57678_C GEMIN4 Gem-associated 2057 Q99627 _ COPS8 COP9 signalosome complex 5657

210 protein 4 C20 subunit 8
094925 _C GLS Glutaminase kidney 2958 Q9C0J8_ | WDR33 preemRNA 3 end processing 5658

287 isoform, mitochondria C120 protein WDR33
Q8N3D4_ | EHBPIL1 EH domain-binding 2959 Q62UJ8_ PIK3APL Phosphoinositide 3-kinase 5659

C1364 protein 1-like protein 1 C358 adapter protein 1
Q8IUF8_ | MINA MY C-induced nuclear 2960 P23246_ SFPQ Splicing factor, proline- and 5660

C19 antigen C431 glutamine-rich
QINXH9 _ | TRMT1 tRNA(guanine(26)- 2061 P48506 _ GCLC GIutama_Ie—cystt_eine ligase 5661

C376 N(2))-dimethyltransferase C501 catalytic subunit

GOT2 Aspartate : .
PO0505_C : Q04637 EIF4G1 Eukaryotic translation
- aminotransferase, 2962 - S 5662
382 mitochondrial C821 initiation factor 4 gamma 1
MED19 Mediator of RNA . : !
o MSH6 DNA atch t
AO&]:I%EZ_ polymerase 1l transcription 2963 P5C2217(§)81 - ml?ﬂﬂmg repar proten 5663
subunit
BCAT2 Branched-chain- . . .
015382 _C . . . P11310_ | ACADM Medium-chain specific acyl-
135 anl no-am_d ami notr_ansferase, 2964 C156 CoA dehydrogenase, mitochondrial 5664
mitochondrial
P52;gg - HK?2 Hexokinase-2 2965 Qgg%;gg_ PGM2 Phosphoglucomutase-2 5665
Q9Y3C8_ | UFC1 U_biqui_tin-fold modifier- 2966 QONZ32_ ACTRI0 Actin-related protein 10 5666

C116 conj ugatlng_ enzyme 1 C352
QI3439_C | GOLGA4 Golgin subfamily A 1 2067 FozLs- PRDX2 Peroxiredoxin-2 5667
P63279_C UBE2I SUMO-conjugating 2068 Q5R314_ | TTC38 Tetratricopeptide repeat protein 5668

43 enzyme UBC9 C128 38
P60900_C | PSMAG Proteasome subunit 2969 043318 _ MAP3K7 Mitogen-activatcd protein 5669

47 apha type-6 C513 kinase kinase kinase 7
QOHOL4_ | CSTF2T Cleavage stimulation | ,q7q | Q53H82_ | | A\c1B2 Betalactamaselike protein 2 | 5670

C222 factor subunit 2 tau variant c21
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QB86UX7 _ FERMT3 Fermitin family 2971 P63165 SUMOI Small ubiquitin-related 5671
C128 homolog 3 C52 modifier 1
Q15003_C | NCAPH Condensm complex 2972 P33993 _ MCM7 DNA replication licensing 5672
714 subunit 2 C566 factor MCM7
060684 C KPNAG Importin subunit 2973 P41567 _ EIF1 Eukaryotic trandation initiation 5673
253 alpha-7 C94 factor 1
SNRNP200 U5 small nuclear
075643 _C 1 iponucleoprotein 200 kDa | 2974 | T22530_ | FECH Ferrochelatase, mitochondrial | 5674
1580 . C39%5
helicas .
SGTA Small glutamine-rich
0437122 < tetratricopeptide repeat- 2975 Psgig)l— PGM1 Phosphoglucomutase-1 5675
containing, alpha
WWTR1 WW domain-
QQCG?’ZG\QS—— containing transcription 2976 QggggD 6 XRN2 5-3 exoribonuclease 2 5676
regulator protein 1 -
P27816_C | MAP4 Microtubul e-associated 2977 P31751_ AKT2 RAC-beta serine/threonine- 5677
654 protein 4 Cl24 protein kinase
Q14847 C | LASP1 LIM and SH3 domain 2978 P30622 _ CLIPI CAP-Gly domain-containing 5678
53 protein 1 C150 linker protein 1
015371 C | EIF3D Eukaryotic trandation Q06481 _ o .
195 initiation factor 3 subunit 2979 C133 APLP2 Amyloid-like protein 2 5679
P10768_C ESD S-formylglutathione 2980 Q9NR12 | PDLIM7 PDZ and LIM domain protein 5680
181 hydrolase C311 7
SMCHD1 Structural maintenance of
P52§225 < AKng(rjnZ“Alf zlgr?]tge:eggctase 2981 AGEISI—(LFSQQ chromosomes flexible hinge domain 5681
y — containing 1
L SMCHD1 Structural maintenance of
Qgg?igo_ S - Z"ggjﬂi‘t’a‘g "9 | 2082 | ADHRS | chromosomes flexible hinge domain | 5682
i ) — containing 1
P29590 C ' 075600 _ GCAT 2-amino-3-ketobutyrate
204 PML Protein PML 2983 Cl134 coenzyme A ligase, mitochondria 5683
015231 C | ZNF185 Zinc finger protein 2984 Q961U2 _ ZBED3 Zinc finger BED domain- 5684
262 185 C26 containing protein 3
075251 _C NDUFS7 NADH Q6PKGO .
183 dehydrogenase 2985 C1054 LARP1 Larelated protein 1 5685
001082 _C | SPTBNL1 Spectrin beta chain, 2086 Q5VYS8 | ZCCHC6 Tennina uridylyltransferase 5686
1900 non-erythrocytic 1 C343 7
QOUHRS _ SAP30BP SAP30-binding P35580 _ -
c127 protein 2987 C382 MYH 10 Myosin- 10 5687
Q9NR56 _ MBNL1 Muscleblind-like P49023 _ .
ca3 protein 1 2988 C546 PXNPaxillin 5688
QO9P2E9 RRBP1 Ribosome-binding QONVS9 . ] .
C892 protein 1 2989 c72 PNPO Pyridoxine-5-phosphate oxidase | 5689
Q9P2E9 _ RRBP1 Ribosome-binding 2990 QONQG7 HPS4 Hermansky-Pudlak syndrome 4 5690
C933 protein 1 C547 protein
Q9P2E9 _ RRBP1 Ribosome-binding Q14289 _ . . . ]
C1057 protein 1 2991 C562 PTK2B Protein-tyrosine kinase 2-beta | 5691
AGAP3 Arf-GAP with GTPase, ANK
P13640_C | 111G Metdlothionain-iG | 2002 | Q%P4 | repeat and PH domain-containing | 5692
38 C611 protein 3
Q9NSE4 _ IARS2 |soleucine-tRNA 2093 Q92621_ [ NUP205 Nuclear pore complex protein 5693
C311 ligase, mitochondria C921 Nup205
Q9Y2X7_ | GIT1 ARF GTPase-activating 2994 Q9BTA9 | WAC WW domain-contaiiiing adapter 5694
C576 protein G1T1 C615 protein with coiled-coil
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Q9H840_ GEMIN7 Gem-associated Q02241 _ T '
caa protein 7 2995 C165 KIF23 Kinesin-like protein KIF23 5695
SNRPB Small nuclear
P14678_C ribonucleoprotein-associ ated 2996 Q02241 _ KIF23 Kinesin-like protein KIF23 5696
45 protein CA12
P28340_C | POLD1 DNA polymerase delta 2097 P41229 KDMS5C Lysine-specific demethylase 5697
428 catalytic subunit C1047 5C
.- GBF1 Golgi-specific brefeldin A-
P28347_C TEAD1 Transcriptional Q92538 _ ) . .
53 enhancer factor TEF-1 2998 C158 resistance guani rf]:c P(;lrclleotlde exchange | 5698
P32780_C | GTF2H1 Genera transcription QOUEY8 .
246 factor 11H subunit 1 2999 c73 ADD3 Gamma-adducin 5699
Q86VP6_ CAND1 Cullin-associated Q70399 _ .
c71 NEDDS-dissociated protein 1 3000 cass UNCI 3D Protein unc-13 horaolog D 5700
Q923599 47 € NDRG 1Protein NDRG 1 3001 Pzgggg_ RABS5A Ras-related protein Rab-5A 5701
Q8IW35_ | CEP97 Centrosomal protein of 3002 Q9NZ08_ ERAP1 Endoplasmic reticulum 5702
C484 97 kDa i C498 aminopeptidase 1
Q96JB5_ | CDK5RAP3 CDKS5 regulatory QONZ09_ L . .
c216 subunit-associated protein 3 3003 ca5 UBAPI Ubiquitin-associated protein 1 | 5703
Q96T51_ RUFY1 RUN and FYVE Q961Q9_ o .
C320 domain-containing protein 1 3004 75 ZNF4 14 Zinc finger protein 414 5704
MED21 Mediator of RNA
Q13503_C polymerase II transcription 3005 Q961Q9_ ZNF4 14 Zinc finger protein 414 5705
29 subunit Cl34
P49721_C PSMB2 Proteasome subunit 3006 P55039_ DRG2 Developmentally-regul ated 5706
46 beta type-2 C270 GTP-binding protein 2
075376 _C NCOR1 Nuclear receptor Q9H4A4 . .
2056 corepressor 1 3007 Co54 RNPEP Aminopeptidase B 5707
GSPT 1 Eukaryotic peptide chain
Q86UP2_ KTN1 Kinectin 3008 P15170_ release factor GTP-binding subunit 5708
Cl 105 C453
ERF3A
DEPTOR DEP domain- —_ .
Q8TB45_ o ) . 075152 _ | ZC3H11A Zinc linger CCCH domain-
Coa7 containing g:‘(l)’t(gili-mteractl ng 3009 C588 containing protein 11A 5709
P41252_C | IARS Isoleucine—tRNA ligase, Q9BWD1 | ACAT2 Acetyl-CoA acetyltransferase,
- . 3010 ; 5710
87 cytoplasmic C158 cytosolic
P41252_C | IARS Isoleucine-tRNA ligase, 3011 QoUJIX4 _ ANAPC5 Anaphase-promoting 5711
120 cytoplasmic C203 complex subunit 5
P41252 C | IARS Isoleucine-tRNA ligase, 3012 Q96E11 _ MRRF Ribosome-recycling factor, 5712
433 cytoplasmic C154 mitochondrial
PPAT - induci
Q06203_C . : Q16666 _ IFI16 Gammea-interferon-inducible
196 Amldophospho;le bosyltransfera | 3013 C679 protein 16 5713
Q15437_C SEC23B Protein transport 000622 _ '
767 protein Sec23B 3014 CI00 CYR61 Protein CYR61 5714
QINQW6 | ANLN Actin-binding protein 000629 _ . .
71 anillin 3015 ca17 KPNA4 Importin subunit alpha-4 5715
QOUBF6_ i ' P40227 _ CCT6A T-complex protein 1 subunit
Co1. RNF7 RING-box protein 2 3016 Co82 seta 5716
ALDH5AI  Succinate- :
P51649_C . Q12830_ | BPTF Nucleosome-remodeling factor
110 sermaldehyde dehydrogmase, 3017 C2697 subunit BPTE 5717
mitochondrial
13L420_C LSM14A Protein LSM14 P48960 _ .
80 homotog A 3018 ' 513 CD97 CD97 antigen 5718
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Q13263 C TRJIM28 Transcription QINRZ9 . " .
88 intermediary factor 1-beta 3019 c836 HELLS Lymphoid-specific helicase 5719
ATP5EP2 ATP synthase
QSVTUS_ subunit epsilon-like protein, 3020 PO2765_ AHSG Alpha-2-HS-glycoprotein 5720
C19 . . C230
mitochondrial
POG;;;’—C ENOI Alpha-enolase 3021 Qgg&ée RBM12 RNA-binding protein 12 | 5721
PDHA1 Pyruvate :
P08559_C dehydrogenase E1 component | 3022 P20618_ PSMBI Proteasome subunit betatype-1 | 5722
! ; C89
subunit alpha,
Q14166 _C TTLL12 Tubulin—tyrosine Q15365 _ S .

642 ligase-like protein 12 3023 cus PCBP1 Poly(rC)-binding protein 1 5723
Q9BWO92 TARS2 Threonine--tRNA . Q9BVL4 .

C506 ligase, mitochondrial 3024 C629 SELO Selenoprotein O 5724
Quzsp4 ¢ | SMARCBI SWUSHFrdated 1 BswiE1g EIFSCL Eukaryotic trandation | oo

223 dependent _C19 initiation factor 3 subunit
000410 _C . Q13905 _ RAPGEF} Rap guanine nucleotide

733 IPO5 Importin-5 3026 c817 exchange factor 1 5726
Q9BXV9_| Cl4orfl42 Uncharacterized P29401 _

Cc21 protein Cl4orfl42 3027 C151 TKT Transketolase 5727
Q53GG5_ PDLIM3 PDZ and LIM P29401

c77 domain protein 3 3028 C206 TKT Transketolase 5728
P36776_C | LONPI Lon protease homolog, 3029 P35244 RPA3 Replication protein A 14 kDa 5799

858 mitochondrial C81 subunit
Q16531_C | DDB1 DNA damage-binding Q8WUBS8 . .

652 protein 1 3030 C57 PHF10 PHD finger protein 10 5730
Q96PZ0_ PUS7 Pseudouridylate P49711_ e e

c38 synthase 7 homolog 3031 C155 CTCF Transcriptiona repressor CTCF | 5731
Q9HBM®6 | TAF9B Transcription initiation Q9UKLO o

c121 factor TFIID subunit 9B 3032 C35 RCORL REST corepressor 1 5732
AOAVT1 | UBAG Ubiquitin-like modifier- 3033 Q92835 _ INPP5D Phosphatidylinositol 3,4,5- 5733

C625 activating enzyme 6 C506 trisphosphate 5-phosphase 1
P53384_C | NUBP1 Cytosolic Fe-S cluster Q9H3M7 ; o ; :

31 bly factor NUBP 1 3034 C3s4 TXNIP Thioredoxin-interacting protein | 5734

Q8TBE9_ | NANP N-acylneuraminate-9- Q92598 _ :

C242 phosphatase 3035 C650 HSPH1 Heat shock protein 105 kDa 5735

PRKAR1A cAMP-dependent g .

P10644_C protein kinase type I-alpha 3036 Q09161 _ NCBP1 Nuclear cap binding protein 5736

362 : C36 subunit 1

regulatory subunit alpha

P49790_C NUP153 Nuclear pore Q99081 __ -

1065 complex protein Nupl53 3037 C129 TCF12 Transcription factor 12 5737
QUBIO_C 1 cLTC Clathrin heavy chain 1 | 3038 | 9%Y759 TLN2 Talin-2 5738
Q00610_C . . Q14566 MCM®6 DNA replication licensing

753 CLTC Clathrin heavy chain 1 | 3039 C637 factor MCM6 5739
000506 _C STK25 Serine/threonine- 3040 QBNFQ8 TOR1ATP2 Torsin-lA-interacting 5740

357 protein kinase 25 C468 protein 2
Q6%32933—C FAMI 1IB Proteéin FAM11IB | 3041 ng;g"r’— PTGES3 Prostaglandin E synthase 3 | 5741

HMGCS1 . . s
Q01581_C Hydroxymethylglutaryl-CoA | 3042 Q92619 _ HMHA1 Minor histocompatibility 5742
86 . C599 protein HA- 1
synthase, cytoplasmic
P35658 C NUP214 Nuclear pore 3043 094903 _ | PROSC Proline synthase co-transcribed 5743
917 complex protein Nup214 C15 bacterial homolog
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P46013_C

Q8N999

C120rf29 Uncharacterized protein

958 MKJ67 Antigen KI-67 3044 294 C120r£29 5744
Q14005_C T o Q8NFC6 | BODILI Biorientation of chromosomes

975 H.16 Pro-interleukin- 16 3045 C2384 in cell division protein 5745
P40937_C RFC5 Replication factor C 3046 Q7L8L6_ FASTKD5 FAST kinase domain- 5746

73 subunit 5 C689 containing protein 5
Q14653 _C IRF3 Interferon regulatory 043795 _ . .

371 factor 3 3047 c779 MYOIB Unconventional myosin-1b 5747
P0O7900_C | HSP9OAA1 Heat shock protein 3048 Q9UPN3 MACF1 Microtubule-actin cross- 5748

420 HSP 90-alpha C4388 linking factor 1, isoforms
P21333_C T QOUPN7 PPPER1 Serineftlireonine-protein

649 FLNA Filamin-A 3049 C455 phosphatase 6 regulatory 5749
P21333_C L 075569 _ PRKRA Interferon-inducible double

1260 FLNA Filamin-A 3050 | 06 stranded RNA-dependent 5750
P21333_C T QOUPN9 TRIM33 E3 ubiquitin-protein ligase

2160 FLNA Filamin-A 3051 C153 TRIM33 5751
Q723D6 _ Cl4orfI59 UPF0317 protein 3052 Q9UPN9 TRIM33 E3 ubiquitin-protein ligase 5752

C265 Cl4orfl59, mitochondrial C754 TRIM33

PGRMC1 Membrane- - N '
000264 _C associated progesterone 3053 Q9UPN9 TRIM33 E3 ubiquitin-protein ligase 5753
129 _C786 TRIM33
receptor component 1
Q15345_C | LRRCA1 Leucine-rich repesat- 3054 Q96HA1 POM 121 Nuclear envelope pore 5754

123 containing protein4 1 C307 membrane protein POM 121
P43490_C NAMPT Nicotinamide 3055 Q99460_ | PSMD1 26S proteasome non-ATPase | .

397 phosphoribosyltransferase C633 regulatory subunit 1
043504 _C | HBXIP HepatitisB virus X- 3056 QBWY 36 BBX HMG box transcription factor 5756

66 interacting protein C150 BBX
P48307_C | TFPI2 Tissuefactor pathway 3057 QBWY 36 BBX HMG box transcription factor 5757
130 inhibitor 2 C712 BBX
ERCC2 TFIIH basa : .
P18074_C L P40763_ | STAT3 Signal transducer and activator

663 transcnptlﬁzl if(;a;:gr complex 3058 C468 of transcription 3 5758
QONV35 NUDT15 Probable 8-oxo- 3059 Q70E73_ | RAPH1 Ras-associated and pleckstrin 5759

C23 dGTP diphosphatase NUDT15 C847 homology domains-containing protein 1
Q12888_C | TP53BP1 Tumor suppressor Q9BZQ8 L

896 p53-binding protein 1 3060 Cso1 FAM129A Protein Niban 5760
Q8TAC2_ : QINUU7 DDX19A ATP-dependent RNA

C168 JOSD2 Josephin-2 8061 | ™ coo4 helicase DDX 19A 5761
Q6P1L8_ MRPL 14 39S ribosomal Q96K G9 U . . .

C90 protein L 14, mitochondrial 3062 C503 SCYL1 N-terminal kinase-like protein | 5762
Q92454716—C PHF3 PHD finger protein 3 | 3063 Qgng 4%3— FNBP1 Formin-binding protein 1 5763
P63000_C RAC1 Ras-related C3 1 Q14966_ o .

105 botulinum toxin substrate 1 3064 C1023 ZNF638 Zinc finger protein 638 5764

. . CMTM7 CKLF-like MARVEL
094;;? C| MTA2 Tgﬁﬁ?iﬁoa ated 3065 Q9g||:225_ transmembrane domain-containing 5765
P protein 7
QoPR - RAI14 Ankycorbin 3066 | %022~ | C30rf37 UPFO36L protein C30rf37 | 5766
092747 _C | ARPCLA Actin-related protein | 55 P49770_ EIF2B2 Trandlation initiation factor 5767

162 2/3 complex subunit 1A C194 el F-2B subunit beta
Q8NE71_ | ABCF1 ATP-binding cassette 3068 P40306_ { PSMB10 Proteasome subunit beta typc- 5768

C741 sub-family F member 1 C215 10
P58546_C . 095639 _ | CPSF4 Cleavage and polyadenylation

45 MTPN Myotrophin 3069 C41 specificity factor subunit 5769
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CPSF1 Cleavage and

Ql(l)(S)Zg_C polyadenylation specificity 3070 P2(5:.’§(9)8_ NFYB Nuclembmgﬁption factor Y 5770
factor subunit 1 : subuait beta
Q15021_C | NCAPD2 Condensin complex 3071 Q9BZ29 _ DOCKS Dedicator of cytokinesis 5771
320 subunit 1 C628 protein 9
Q6PINO_ | CC2DIA Coiled-coil and C2 3072 Q92688 ANP32B Acidic leucine-rich nuclear 5772
C252 domain-containing protein 1A Cl14 phosphoprotein 32 family member B
043818 _C RRP9. U3 small nucleqlar 3073 QO9H6R7_ | C2orf44 WD repeat-containing protein 5773
399 RNA-interacting protein 2 C507 C2orf44 ’
: PFAS
Q92556_C | ELMO] Engulfment and cell 015067_ . T
126 motility protein 1 3074 C1044 Phosphonbos?j::;x:iglycmamdme 5774
Q9NSP4_ | CENPM Centromere protein 3075 P60891_ PRPS1 Ribose-phosphate 5775
C110 M C60 pyrophosphokinase 1
P22234_C | PAICS Multifunctional protein 3076 Q86WN1 FCHSD1 FCH and double SH3 5776
151 ADE2 C449 domains protein 1
MED15 Mediator of RNA . .
QY6RNS_ o~ QSTAAS | GRPEL2 GrpE protein homolog 2,
C698 polymerase II mscnpuon 3077 o7 mitochondrial 5777
subunit
ANKHD! Ankyrin repeat and . .
QBIWZ3_ L .. . QINW64 RBM22 Pre-mRNA-splicing factor
C181 KH domain co:lnammg protein | 3078 _C48 RBM?22 5778
H3BN98_ . . Q7Z4H7_| HAUS6 HAUS augmin-like complex
C109 Uncharacterized protein 3079 743 subunit 6 5779
SMCI1 A Structural
Ql‘l"ﬁg—c maintenance of chromosomes | 3080 083%263— GNL2 Nucleolar GTP-binding protein2 | 5780
protein 1A
FI784C 1 51003 Protein $100-A3 | 3081 st NUP153 N“"lealfhf:l’g;"mple" protein | 5,0,
Q8NF50_ DOCKS Dedicator of Q01813_ )
C143 cytokinesis protein 8 3082 C664 PFKP 6-phosphofructokinase type C | 5782
Q9NZT2_ | OGFR Opioid growth factor 3083 P49792 RANBP2 E3 SUMO-protein ligase 5783
C87 receptor C503 RanBP2
Q13264280_C CULARB Cultin-4B 3084 Pégz)ig_ RANBP2 E3 SUM(P?Z-protem ligase 5784
GOT?2 Aspartate
P00505_C aminotransferase, 3085 | Q00341 HDLBP Vigilin 5785
187 mitochondrial C104
Q9Y262_ | EIF3L Eukaryotic translation Q00610_ . .
c417 initiation factor 3 subunit _| S20 | €39 CLTC Clathrin heavy chain 1 5786
075521_C ECI2 Enoyl-CoA delta ‘ Q00610_ . .
282 isomerase 2, mitochondrial | 2057 | 459 CLTC Clathrin heavy chain 1 5781
QO1469_C | FABPS Fatty acid-binding | 3594 | Q00610_ CLTC Clathrin heavy chain 1 5788
120 protein, epidermal C562
014§§’5—C AURKA Aurora kinase A | 3089 QSCS;I;S— NUP188 N;zﬁ‘(’fl’gg"iwp 188 5789
P24844_C | MYL9 Myosin regulatory light 3090 Q9NVC6 | MEDI17 Mediator of RNA;, polymerase 5790
109 polypeptide 9 C15 1I transcription subunit
Q9ULTS_ | HECTD]1 E3 ubiquitin-protein 3091 QINVC6 | MEDI17 Mediator of RN!:.) polymerase 5791
C2415 ligase HECTD1 C110 II transcription subunit
P81877_C | SSBP2 Single-stranded DNA- 3092 Q96T76_ | MMS19 MMSI19 nucieotide excision 5792
82 binding protein 2 C599 repair protein homolog
Q9UJX3_ | ANAPC7 Anaphase-promoting QI9Y618_
C329 complex subusit 7 3093 C1297 NCOR2 Nuclear receptor corepressor 2 | 5793
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QOBW19

KIFC1 Kinesin-like protein

QOv 618

c663 KIFCL 3094 2179~ NCOR2 Nuclear receptor corepressor 2 | 5794
P51553_C IDH3G lIsocitrate 3005 Q969T4_ | UBEZ2E3 Ubiquitin-conjugating enzyme 5795
333 dehydrogenase C145 E2 E3
P32320_C . . Q9Y613_ [ FHODI FH1/FH2 domain-containing
53 CDA Cytidine deaminase 3096 C936 protein 1 5796
MAP2K1 Dua specificity . .
Q02750_C . e . P09543 CNP 2,3-cyclic-nucJeotide 3-
376 mitogen ali:;[ln\gteed protein 3097 ci1t phosphodi esterase 5797
0948152 .C PO 13 Importin-13 3098 PS(’:2295229 - CTH Cystathionine gamma-lyase 5798
LRCH4 Leucine-rich repeat and
QOUNHT7_ SNX6 Sorting nexin-6 3099 075427 _ calponin homology domain-containing | 5799
C149 C283 4
QoUQ8B0_ PA2G4 Proliferation- P07339 _ -
C149 associated protein 264 | 3190 | 10 CTSD Cathepsin D 5800
P13674 C [ P4HA1L Prolyl 4-hydroxylase Q92734 _ .
503 subunit alphar 1 3101 c80 TFG Protein TFG 5801
095239 _C KIF4A Chromosome- 3102 Q00765_ | REEPS5 Receptor expression-enhancing 5802
153 associated kinesin KIF4A C118 , protein 5
P08134_C RHOC Rho-related GTP- 3103 Q9Y4P8_ WEPI2 WD repeat domain 5803
20 binding protein RhoC C328 phosphoinositide-interacting protein 2
PISIZLC | ARRIB1AIdose reductase | 3104 | 0320 | GRIPAPI GRIPL-associated protein 1 | 5804
LRPPRC Leucine-rich PPR . . .
P422783 . motif-containing protein, 3105 Q8gzll.12)é6 STK32C S(f;l:;tehgezog Ine-protein 5805
mitochondrial -
BACH2 Transcription
Q9BYVI _ regulator protein BACH2 P43155 _ s .
C370 SPACPFDK 3106 C169 CRAT Carnitine O-acetyltransferase 5806
R.SPAC+PFDK.G
R SEPT10 Septin-10 z107 | FBSB- | ESYTI Extended synaptotagmin1 | 5807
PRS0 C 1 GALKI Gaactokinase | 3108 | " oney - DEK Protein DEK 5808
Q7Z5L9_ | IRF2BP2 Interferon regulatory 3109 P27695_ | APEX1 DNA-(apurinic or apyrimidinic 5809
C37 factor 2-binding protein 2 C208 site) lyase
Q86VP6_ |  CAND1 Cullin-associated P46013 _ . ]
C1007 " | NEDD8-dissociated protein 1 | -0 | c715 MKI67 Antigen KI-67 5810
QB6KB66 _ KRT80 Keratin, type Il P46013 _ . i
Coa4 cytoskeletal 80 3111 c773 MKI167 Antigen KI-67 5811
P17980 C PSMC3 26S protease Q9UJ70 _ NAGK N- -D-ql . . 12
240 regulatory subunit 6A 3112 C217 G acetyl-D-glucosamine kinase | 58
PI3797_C . Q7Z5¥_ AT .
566 PLS3 Plastin-3 3113 Ca22 RAIl Retinoic acid-induced protein 1 | 5813
SLC9A3R2 Na(+)/H(+) . . .
015599 C exchange regulatory cofactor | 3114 QONRG7 SDR39UI Epimerase family protein 5814
271 C78 SDR39U1
NHE-RF2 -
P41134 C ID1 DNA-binding protein Q8WXHO -
45~ inhibitor D-1 115 | " ce161 SYNE2 Nesprin-2 5815
GFPTI Glucosamine-- . .
Q06210_C . i Q8TCO7 _ TBC1D15 TBC1 domain family
264 fh|ctqseG phosphate 3116 C686 member 15 5816
aminotransferase
P12694 C | BCKDHA 2-oxoisovaerate Q8N4N3 O : :
178 dehydrogenase subunit alpha, 3117 Co54 KLHL36 Kelch-like protein 36 5817
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mitochondrial

Q5XKPO_

Q99459 _

CDCS5L Ceéll division cycle 5-like

C60 QIL1 Protein QIL1 3118 C769 protein 5818
QOUMHA PRPF19 Pre-mRNA- 3119 P11216_ | PYGB Glycogen phosphorylase, brain 5819
C298 processing factor 19 'C143 form
PPA2 Inorganic .
Q9H2U2 _ Q6WCQ1 MPRIP Myosin phosphatase Rho-
C44 pyrophosphatqse 2 3120 _C831 interacting protein 5820
mitochondrial
PPA2 Inorganic .
Qgcl:_|228%2'_ pyrophosphatase 2, 3121 Q(23T125280 ATG2A Autoh%hrﬁ%?/c-)relAated protein 2 5821
mitochondrial - 9
Q68CZ2_ . 043324 _ EEF1E1 Eukaryotic trandation
C615 TNS3 Tensin-3 3122 C147 elongation factor 1 epsilon 5822
Q99933 _C | BAGI1 BAG family molecular 3123 Q96MF7 NSMCE2 E3 SUMO-protein ligase 5803
272 chaperone regulator | C140 NSE2
Q86U42_ PABPNI Polyadenylate- Q14653 _
C205 binding protein 2 3124 c222 IRF3 Interferon regulatory factor 3 5824
Ql‘%‘l—c SEPT6 Septin-6 3125 Qlc‘r’;‘gS— SF3A2 Splicing factor 3A subunit 2 | 5825
OSGEPL1 Probable tRNA . _—
QQCI:—g;%O_ threonylcarbamoyladenosine 3126 QSEL;L;Z_ LEFL Lymph(?gtg?hfn cer-binding 5826
) biosynthesis protein OSGEPL 1
P13796_C : P60953_ | CDC42 Cell division control protein 42
140 LCP1 Plastin-2 3127 cl8 homolog 5827
Q06330_C | RBPJ Recombining binding 3108 | PBO953_ CDC42 Cell division control protein 42 588
397 protein suppressor of hairless C81 homolog
Q6NVY1_ | HIBCH 3-hydroxyisobutyryl- 3129 QONYZ3 GTSE1 G2 and S phase-expressed 5829
C45 CoA hydrolase, mitochondrial C539 protein 1
GNBI1L Guanine nucleotide-
QBYB4_ binding protein subunit betam | 3130 QoUHY7 ENOPH1 Enolase-phosphatase El 5830
C175 ) . _C202
like protein 1
CHRNA4 Neuronal . . .
P43681_C : ) 094768 _ STK17B Serine/threonine-protein
205~ acetylchollr:prﬁ;iptor subunit | 3131 C190 Kinase 17B 5831
Q9Y 490 _ - 015530 _ | PDPK1 3-phosphoinositide-dependent
C2408 TLN1 Talin-1 3132 | "o protein kinase 1 5832
P98 C | FENL Flap endonuclease 1 | 3133 | g~ FLNA Filamin-A 5833
P49137 C MAPKAPK2 MAP kinase- P21333 —
224~ activated protein kinase 2 3134 | 1723 FLNA Filamin-A 5834
096013 C | PAK4 Serme/threonine-protein P21333_ T
276 Kinase PAK 4 3135 Cl 865 FLNA Filamin-A 5835
ACADVL Very long-chain
PASTS ¢ specific acyl-CoA 3136 | Fopio FLNA Filamin-A 5836
dehydrogenase, m
Q7Z4W1 _ Q9BWHS6 | RPAPI RNA polymerase Il-associated
Coaa DCXR L-xylulose reductase 3137 caa protein 1 5837
P33992_C MCMS5 DNA replication P51610 _
355 licensing factor MCM5 3138 C202 HCFC1 Host cell factor 1 5838
SMCHD1 Structural
ABNHR9_ | maintenance of chromosomes P51610_
C59 flexible hinge domain 3139 C208 HCFC1 Host cell factor 1 5839
containing 1
015460 C | P4AHAZ2 Pralyl 4-hydroxylase | 3140 | P51610_ HCFC1 Host cell factor 1 5840
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529 subunit alpha-2 C1187
SMARCB1 SWI/SNF-related . . .
Q12385204—C matrix-associated actin- 3141 Q%%62883— MAPSIT(;Sng/ISét(l)(gen-aclillvatedsprotan 5841
dependent inase kinase
000410 _C - Q9BWM . .
oa4 IPOS Importin-5 3142 7 C193 SFXN3 Sideroflexin-3 5842
Q96CP2_ | FLYWCH2 FLYWCH family 3143 Q96EMO | L3HYPDH Trans-L-3-hydroxyproline 5843
C64 member 2 C205 dehydratase
Q15080_C NCF4 Neutrophil cytosol Q96575 _ o . .
84 factor 4 3144 Co58 ADO 2-aminoethanethiol dioxygenase | 5844
Q02241_C KIF23 Kinesin-like protein 3145 Q93100 _ PHKB Phosphorylase b kinase 5845
483 KIF23 C348 regulatory subunit beta
QONSV4_ | DIAPHS Protein diaphanous 3146 075410 _ TACCL1 Transforming acidic coiled- 5846
Cl02 homolog 3 C715 coil-containing protein
Q96N67_ DOCK7 Dedicator of : P35711_ . .
C1944 cytokinesis protein 7 | 3147 Ca92 SOX5 Transcription factor SOX-5 5847
p16sgs ¢ | P-CG2 1-phosphatidylinositol QUBXWO | FANCD2 Fanconi anemia group D2
— 4,5-bisphospbate 3148 . 5848
1200 . _Ce607 protein
phosphodiesterase gamma-2
015366 _C PCBP2 Poly(rC)-binding . 3149 QOY 4W2 LASIL Ribosomal biogenesis protein 5849
301 protein 2 C456 LASIL
Q92598 _C | HSPH1 Hest shock protein 105 P27635_ . .
200 kDa 3150 C80 RPL10 60S rl bosomal protein L10 5850
P53384_C | NUBP1 Cytosolic Fe-S cluster | 5/ 095294 _ RASAL1 RasGAP-activating-like 5851
277 assembly factor NUBP1 C611 protein 1
Q15181_C PPA1 Inorganic QIY4EG _ ) . .
254 pyrophosphatase 3152 Cl 103 WDR7 WD repeat-containing protein 7 | 5852
Q7Z5K2 _ WAPAL Wings apart-like Q92616 _ . .
caa4 protein homolog 3153 C939 GCNILI Trandlationa activator GCNI | 5853
Q7Z5K2_ WAPAL Wings apart-like Q92615 _ .
C906 protein homolog 3154 C633 LARP4B Larelated protein 4B 5854
BOD1L1 Biorientation of
QBNFC6_ chromosomes in cell division | 3155 Q99661_ KIF2C Kinesin-like protein KEF2C 5855
C285 protein C455
P53634_C I . QI9Y4E8_ | USP15 Ubiquitin carboxyl-terminal
58 CTSC Dipeptidy! peptidase 1 | 3156 co64 hydrolase 15 5856
MED8 Mediator of RNA
Q96G25_ polymerase |l transcription 3157 P24468_ NR2F2 COUP transcription factor 2 5857
C31 : C213
subunit
PRKAR1A cAM P-dependent S
P10644 C L P43490_ NAMPT Nicotinamide
39 protein ki r:glgt/pel-al pha 3158 C39 phosphoribosyltransferase 5858
000273 _C DFFA DNA fragmentation 3159 Q8TE73_ DNAHS5 Dynein heavy chain 5, 5859
38 factor subunit alpha C4621 axonema
P49792_C | RANBP2 E3 SUMO-protein Q99996 _ i .
o577 ligase RanBP2 3160 C3868 AKAP9 A-kinase anchor protein 9 5860
P49792_C { RANBP2 E3 SUMO-protein 3161 P46060_ RANGAPI Ran GTPase-activating 5861
2791 ligase RanBP2 Cl141 protein 1
Q93009_C USP7 Ubiquitin carboxyl- Q8wWV28 ) . !
961 terminal hydrolase 7 3162 Ca43 BLNK B-cell linker protein 5862
Q00610_C . . Q8wv24 PHLDA1 Pleckstrin homology-like
401 CLTC Clathrin heavy chain 1 | 3163 C242 domain family A member 1 5863
060547 _C GMDS GDP-mannose 4,6 P49327 _ .
9@ dehydratase 3164 C313 FASN Fatty acid synthase 5864
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Q9HOPO_ NT5C3 Cytosalic 5- P49327 _ .
c73 nucleotidase 3 3165 c1881 FASN Fatty acid synthase 5865
075427 _C LRCH4 Leuq ne-rich repeat 075348 ATP6V1G1 V-type proton ATPase
105 and calponin homology 3166 c104 = subunit G 1 5866
domain-containing 4
Q4GON4 _ NADKDI NAD kinase 3167 Q9UDR5 AASS Alpha-aminoadipic 5867
C58 domain-containing protein 1 C342 semiaidehyde synthase, mitochondrial
WIPI2 WD repeat domain
QOYAPB_ | hosphoinositide-interacting | 3168 | Foo0o— | CTBPL C-tenindl-binding protein 1 | 5868
C393 protein C312
P27695 C APEX1 DNA-(apurinic or 3169 014929 _ | HATI Histone acetyltransferase type B 5869
65 apyrimidmic site) lyase C376 catalytic subunit
Q15004 _C | KIAA0101 PCNA-associated 3170 014920 _ IKBKB Inhibitor of nuclear factor 5870
99 factor C464 kappa-B kinase subunit
P17858_C | PFKL 6-phosphofructokinase, QONYK6 .
114 liver type 3171 c73 EURL Protein EURL homolog 5871
P17858_C | PFKL 6-phosphofructokinase, 3172 Q99536 _ VAT1 Synaptic vesicle membrane 5872
334 liver type C50 protein VAT-1 homolog
Q96PK6_ | RBM14 RNA-binding protein 3173 QB8N1G2 FTSID2 Cap-specific mRNA 5873
C90 14 C9 (nucleoside-2-0-)-methyltransfe
Q09028_C RBBP4 Histone-binding Q96ME1L ] i .
167 protein RBBP4 3174 Ca59 FBXLI 8 F-box/LRR-repeat protein 18 | 5874
Q8TCO7 _ TBC1D15 TBC! domain Q9BSQ5 )
co4 family member 15 3175 C170 CCM2 Malcavernin 5875
Q7z6z7_ | HUWEL E3 ubtquitin-protein 3176 000688 _ FKBP3 Peptidyl-prolyl cis-trans 5876
C2721 ligase HUWE1L C133 isomerase FKBP3
Q9H6S3 _ EPS8L2 Epiderma growth 3177 Q96FX7 _ | TRMTG61A tRNA (adenine(58)-N(l))- 5877
C369 factor receptor kinase substrate Cc217 methyltransferase catalytic subunit
QoY 281 _ - Q15691 _ MAPREI Microtubule-associated
C80 CFL2 Cofilin-2 3178 | ™ 45 protein RP/EB family member 5878
Q961Z6_C | METTL2A Methyltransferase- QINS87 _ . )
171 like protein 2A 3179 C576 KIF15Kinesin-like protein KIF 15 5879
Q96EMO_ L3HYPDH Trans-L-3- P13489_ . o
C29 hydroxyproline dehydratase 3180 C220 RNH1 Ribonuclease inhibitor 5880
Q92616_C GCN1L1 Trandlational Q9BPY 3 :
2255 activator GCN1 3181 | “c319 FAM118B Protein FAM 1188 5881
P43490 C NAMPT Nicotinamide 3182 Q63HNS RNF213 E3 ubiquitin-protein ligase 5882
401 phosphoribosyltransferase C4348 RNF213
P22087_C FBL rRNA 2-0- 3183 Q14839 _ | CHD4 Chromodomain-helicase-DNA- 5883
268 methyltransferase fibrillarin C1018 binding protein 4
Q92503 C | SECI14L1 SEC14-like protein 3184 Q14839 _ { CHD4 Chromodomain-helicase-DNA- 5884
644 1 C1019 binding protein 4
QoUI10_ | EIF2B4 Trandation initiation 3185 Q14839 _ | CHD4 Chromodomain-helicase-DNA- 5885
C69 factor elF-2B subunit delta Cl121 binding protein 4
P49327 C . Q9HD33 MRPL47 39S ribosomal protein L47,
161 FASN Fatty acid synthase 3186 cs7 mitochondrial 5886
P49327_C . 014745 _ SLC9A3R1 Na(+)/H(+) exchange
1141 FASN Fatty acid synthase 3187 C206 regulatory cofactor NHE-RF1 o887
P49327_C . 015287 _ FANCG Fanconi anemia group G
1997 FASN Fatty acid synthase 3188 C314 protein 5888
PYCARD Apoptosis-
Q9ULZ3 . . . Q7L2X0 MEPCE 7SK snRNA methylphosphate
— | associated speck-like protein | 3189 - X 5889
C173 containing C429 capping enzyme
QS(‘é\ggz'l“- HDAC?7 Histone deacetylase 7 | 3190 Qggggis MSTOI Protein misato homolog 1 | 5890
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MEPCE 7SK snRNA

Q7L32210_C methylphosphate capping 3191 Q9(I:-|45221 RABEP2 Rab G;I;)I;’gsneugmdmg effector 5801
enzyme - P
Q9BUKG6 _ MSTOI Protein misato 3192 Q7Z3K3_ | POGZ Pogo transposable element with 5890
C46 homolog 1 C1267 ZNF domain
P54577_C | YARS TyrosinetRNA  ligase, 3193 Q96ENS _ MOCOS Molybdenum cofactor 5803
424 cytoplasmic C558 sulfurase
Q8WU90 ZC3H15 Zinc finger CCCH 3194 P18074_ | ERCC2 TFIIH basal transcription factor 5894
C105 domain-containing protein 15 C491 complex helicase
Q9Y305_ ACOT9 Acyl-coenzyme A 3195 Q9UKU7 ACADS Isobutyryl-CoA 5805
C194 thioesterase 9, mitochondrial C251 dehydrogenase, mitochondrial
Q15149 C . Q961Y1 | NSL1 Kinetochore-associated protein
1098 PLEC Plectin 3196 C175 NSL1 homolog 5896
Q14669_C | TRIP12 E3 ubiquitin-protein 3197 Q06136 _ KDSR 3-ketodihydrosphingosine 5897
535 ligaseTRIP12 Cl121 reductase
ANP32E Acidic leucine-rich :
Q9BTTO _ : 075947 _ ATPSH ATP synthase subunit d,
c123 nuclear phosphoprotem 32 3198 c10l mitochondrial 5898
family member E
Q92989 C | CLP1 Polyribonuclectide 5- 'P14921 _ L~
338 hydroxyl-kinase Clpl 3199 C99 ETS1 Protein C-ets-1 5899
P06132_C UROD Uroporphyrinogen 3200 QONRY 4 ARHGAP35 Rho GTPase-activating 5900
59 decarboxylase C924 protein 35
PTCD3 Pentatricopeptide . .
Q9BEY7_ _ - . 060832 _ DKC1 H/ACA ribonucleoprotein
C139 repeat co.nta| ning protem 3, 3201 c74 complex subunit 4 5901
mitochondrial
P78527_C PRKDC DNA-dependent 3002 095352 _ ATG7 Ubiquitin-like modifier- 5902
90 protein kinase catalytic subunit C524 activating enzyme ATG7
P78527_C PRKDC DNA-dependent 3903 095359 _ TACC2 Transforming acidic coiled- 5903
1312 protein kinase catalytic subunit C2573 coil-containing protein
P78527_C PRKDC DNA-dependent 3004 | Q04T12_ UBR3 E3 ubiquitin-protein ligase 5904
1767 protein kinase catalytic subunit C1858 UBR3
Q92747_C | ARPC1A Actin-related protein Q92990 _ G .
279 2/3 complex subunit 1A 3205 C537 LMN Glomulin 5905
Q14671 C . Q9Y383_ [ LUCY7L2 Putative RNA-binding protein
o34 PUM1 Pumilio homolog 1 3206 C193 LucT-like 2 5906
060216 C | RAD21 Double-strand-break 3007 075400 _ | PRPF40A Pre-mRNA-processing factor 5907
585 repair protein rad2]1 homolog C39 40 homolog A
Q5VZF2_ MBNL2 Muscleblind-like P00519 _ : . .
C19 protein 2 3208 Cl1100 ABL1 Tyrosine-protein kinase ABL1 5908
STK39 STE20/SPSl-related -
Q9UEWS . I . P17676 _ CEBPB CCAAT/enhancer-binding
525 prollneualarlllirsgsrlech protein 3209 il protein beta 5909
000232 _C | PSMD12 26Sproteasome non- P53990 _
255 ATPase regulatory subunit 12 3210 C125 ISTL 1ST1 homolog 5910
000233 C | PSMD9 26S proteasome non- P08729 _ .
81~ ATPase regulatory subunit 9 3211 C274 KRT7 Keratin, type I cytoskeletal 7 5911
Q5GLZ8_ | HERC4 Probable E3 ubiquitin- 3212 | 015357 _ INPPLI Phosphatidylinositol 3,4,5- 5012
C392 protein ligase HERC4 C1187 trisphosphate 5-phosphatase 2
014579 _C COPE Coatomer subunit 3213 Q8DCOL _ SUGP2 SURP and G-patch domain- 5013
212 epsilon C970 containing protein 2
Q7Z4G1_ COMMD6 COMM domain- 3914 Q9Y4D8 | HECTD4 Probable E3 ubiquttin-protein 5914
C35 containing protein 6 C1488 ligase HECTD4
P17812 C 060711 . .
218~ CTPS1 CTP synthase 1 3215 C376 LPXNLeupaxin 5915
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PGM3

095394 _C : Q96TVO_ | NGLY1 Peptide-N(4)-(N-acetyl-beta-

200 Phosphoacr;e%/tlggcosam ne 3216 C197 glucosaminyl)asparagin 5916

Q7LBC6_ KDM3B Lysine-specific P35637 _ i .
C1357 demetfaylase 3B 3217 Ca28 FUS RNA-binding protein FUS 5917
Q99496 _C RNF2 E3 ubiquitin-protein Q6KC79_ . . .
72 ligase RING? 3218 C1066 NIPBL Nipped-B-like protein 5918
QIUNW1 MINPP1 Multiple inositol Q92973 _ .

C232 polyphosphate phosphatase 1 3219 Ca67 TNPOI Transportin-1 5919
PO SERPINBO Serpin B9 3220 | oS- TNPOI Transportm-1 5920
QONZT2_ OGFR Opioid growth factor QO9BTE1_ . .

ca17 receptor 3221 C160 DCTN5 Dynactin subunit 5 5921
095573 _C | ACSL3 Long-chain-fatty-acid- 3992 P54577 _ YARS Tyrosine-tRNA  ligase, 5922

450 -CoA ligase 3 C501 cytoplasmic _
060841 _C | EIF5B Eukaryotic translation 3023 095218 _ ZRANB2 Zinc finger Ran-binding 5923

720 initiation factor 5B C74 domain-containing protein
P29317_C EPHA2 Ephrin type-A 3094 QO9NPI 1 BRD7 Bromodomain-containing 5904

612 receptor 2 C367 protein 7
014561 _C NDUFAB1 Acyl carrier Q92576 _ : _

140 protein, mitochondrial 3225 Cc1771 PHF3 PHD finger protein 3 5925
QINXH9_ [ TRMT1 tRNA (guanine(26)- 3096 092575 _ UBXN4 UBX domain-containing 5926

C639 N(2))-dimethyltransferase C186 protein 4
Q9H6Y2_ | WDR55 WD repeat-containing 3097 P24928 _ POLR2A DNA-directed RNA 5907

C306 protein 55 C13 polymerase |l subunit RPBI

MED 19 Mediator of RNA :
AQILT2_ o P24928 _ POLR2A DNA-directed RNA

C263 polymerase | transcription ) 3228 |~ cgs) polymerase 11 subunit RPBI 5928
Q10567_C | AP1B1 AP-1 complex subunit 3999 P24928 _ POLR2A DNA-directed RNA 5929

565 beta-1 C1287 polymerase I subunit RPBI
P08243_C ) Q8IVH4_ | MMAA Methylmalonic aciduria type A

115 ASNS Asparagine synthetase | 3230 el[e]e] protein, mitochondrial 5930
POngSS - ASNS Asparagine synthetase | 3231 Q%SSEg%l— INTS3 Integrator complex subunit 3 5931
P46736_C BRCC3 Lys-63-specific 3932 Q15751_ | HERCI Probable E3 ubiquitin-protein 5932

273 deubiquitinase BRCC36 C2525 ligase HERCI
Q01469_C FABP5 Fatty acid-binding 3933 Q15751_ | HERCI Probable E3 ubiquitin-protein 5933

67 protein, epidermal C4811 ligase HERCI
043175 _C ph'f)';ig;y'gjgte sp3 | QBNEBO_ | ZBTB2 Zinc finger and BTB domain- | (oo,

116 dehydrogenase C296 containing protein 2
014818 _C | PSMAY Proteasome subunit Q13371 _ . _

91 apha type-7 3235 C35 PDCL Phosducin-like protein 5935
Q9BRA2_ TXNDC17 Thioredoxin Q9oULW3 . -

cl10 domain-containing protein 17 3236 C37 ABTI Adctivator of basal transcription 1 | 5936

HLA-A HLA class| :
P01892_C | . . . 095602 _ POLR1A DNA-directed RNA

363 histocompati t:dl Fl)tli/aantlgm, A-2 | 3237 C613 polymerase | subunit RPAL 5937
P84085_C | ARF5 ADP-ribosylation factor 3038 095602 _ POLR1A DNA-directed RNA 5938

159 5 ’ C1332 polymerase | subunit RPAI
P62879_C GNB 2 Guanine nucleotide- 3239 094776 _ MTA2 Metastasis-associated protein 5939

204 binding protein G(1)/G(S)/G(T) C44 MTA2
Q9C0C9_ | UBE20 Ubiquitin-conjugating 3240 P61081_ | UBE2M NEDD8-conjugating enzyme 5940

C244 enzyme E20 cm Uhcl2
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Q9COC9_ | UBE20 Ubiquitm-conjugating P85037 _ .
C598 enzyme E2 0 3241 C665 FOXK1 Forkhead box protein K1 5941
Q14204 C DYNC1H1 Cytoplasmic P62263 _ . -
3573 dynein 1heavy chain 1 3242 cal RPS14 40S ribosomal protein S14 5942
060684 C KPNAG Itnportin subunit Q08945 _ .
238 alpha-7 3243 C200 SSRPI FACT complex subunit SSRP1 | 5943
P20073_C . Q9ULES6 i
213 ANXA7 Annexin A7 3244 C750 PALD1 Paladin 5944
SNRNP200 U5 small nuclear . . .
075643 _C ribonucleoprotein 200 kDa 3045 Q96F07_ | CYFIP2 Cytoplasmu_: FMRI -interacting 5945
1127 . C223 protein 2
helicase
P3233210—C CDA Cytidine deaminase 3246 Q%:5132219_ E2F5 Transcription factor E2F5 5946
P11586_C | MTHFD1 C-I-tetrahydrofolate 095163 _ ;
236 synthase, cytoplasmic 3247 c213 IKBKA P Elongator complex protein 1 | 5947
H3BN57 | BLOC1S5-TXNDC5 Protein 3048 Q6NXT1 ANKRD54 Ankyrin repeat domain- 5948
C113 BLOC 1S5-TXNDC5 C265 containing protein 54
Q53HC9 _ } Q96EY5_ | FAM125A Multivesicular body subunit
Co5 TSSC1 Protein TSSC1 3249 C90 194 5949
P27816_C | MAP4 Microtubule-associatcd 3250 Q96CW6 | SLC7A60S Probable RNA polymerase 5950
67 protein 4 C62 [l nuclear localization protein
P84090_C | ERH Enhancer of rudimentary 3051 Q7L1Q6_ | . BZwW1 Basic leucine zipper and W2 5951
33 homolog C349 domain-containing protein
000487 _C | PSMD14 26S proteasome non- P15880 _ ; ;
299 ATPase regulatory subunit 14 3252 C188 RPS2 40S ribosomal protein S2 5952
Q8NBR5_ C20rf69 UPF0565 protein 3053 Q5VT52_ RPRD2 Regulation of nuclear pre- 5953
C43 C2orf¥9 C88 mRNA domain-containing protein 2
P52948 C | NUP98 Nuclear pore complex 3254 Q9BZI7 _ UPF3B Regulator of nonsense 5954
1027 protein Nup98-Nup96 C319 transcripts 3B
P52948_C | NUP98 Nuclear pore complex 3055 Q9Y6K9 IKBKG NF-kappa-B essentia 5055
1068 protein Nup98-Nup96 C131 modul ator
Q4GOP3 _ HYDIN Hydrocephalus- 3256 P78527 _ | PRKDC DNA-dependent protein kinase 5956
C1853 inducing protein homolog C1507 catalytic subunit
Q08323 C | NSUN2 tRNA (cytosine(34)- 3057 P78527_ | PRKDC DNA-dependent protein kinase 5957
502 C(5))-methyltransferase C1791 catalytic subunit
015231 C ZNF185 Zinc finger protein 3058 P78537_ BLOC1S1 Biogenesis of lysosome- 5958
542 185 C61 related organelles complex
P21291 C | CSRP1 Cysteine and glycine- 3059 Q9Y6J0_ | CABINI Calcmeurin-binding protein 5959
122 rich protein 1 C717 cabin-1
043447 _C | PPIH Peptidyl-prolyl cis-trans 3260 Q15819 UBE2V2 Ubiquitm-conjugating 5960
122 isomerase H C69 enzyme E2 variant 2
P08237_C | PFKM 6-phosphofructokiiiase, 2061 P52564 _ MAP2K6 Dua specificity mitogen- 5961
170 muscle type C38 activated protein kinase
HNRNPUL?2 Heterogeneous s s ;
Qlé'gg??’ nuclear ribonucleoprotein U- | 3262 Q%’:\(IS5836_ AFAPL Adti B rgtlg':eft associated 5962
- like protein 2
P51991 C HNRNPA3 Heterogeneous 2963 Q6PAF2 _ FDX1L Adrenodoxin-like protein, 5963
% nuclear ribonucleoprotein A3 C151 mitochondrial
P35237_C . 043598 RCL Deoxyribonucleoside 5-
36~ SERPINB6 Serpin B6 3264 | “c117 monophosphate N-glycosidase 594
Q96FJ2_C | DYNLL2 Dynein light chain 2, PO7996 _ -
on cytoplasmic 3265 C813 THBS1 Thrombospondin-1 5965
DHR3A
Qgngozgz_ Dehydrogenase/reductase SDR | 3266 Poggfg_ THBS Thrombospondin-1 5966

family member 4
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QIUMSA_

PRPF19 PreemRNA-

P07996_

C230 processing factor 19 3267 Cl 167 THBS Thrombospondin-1 5967
QI9YBA5._ | TACC3 Transforming acidic P41182 _ i .
C459 coued-coil-containing protein 3268 C175 BCL6 B-cell lymphoma 6 protein 5968
Q86TIO_C | TBC1D1 TBC1 domain family 3269 Q9BQC3 DPH2 Diphthamide biosynthesis 5969
604 member 1 C251 protein 2
Q9HOW9 _ Cllorf54 Ester hydrolase 3270 043572 _ | AKAPIO A-kinase anchor protein 10, 5970
C226 Cllorf54 C242 mitochondrial
PTPN1 Tyrosine-protein MCCC1 Methylcrotonoyl-CoA :
Plsi)j 11 C phosphatase non-receptor type | 3271 QQS;QZ%S_ carboxylase subunit alpha, 5971
1 mitochondrial
. . MCCC1 Methylcrotonoyl-CoA
060132?;—(: TBC1DA Trﬁe(gélbtg?r:am family 3272 Qgg;%s_ carboxylase subunit alpha, 5972
mitochondrial
060759 _C | CYTIP Cytohesin-interacting QouULV4 .
210 protein 3273 c23 COROIC Coronin-IC 5973
P10398_C ARAF Serine/threonine- 3074 Q7zeM1 RABEPK Rah9 effector protein with 5974
192 protcin kinase A-Raf C29 kelch motifs
MED25 Mediator of RNA
Q7ISYS_ | polymerase M transcription | 3275 | QONX38 FAM206A Protein FAM206A 5975
C111 . _C74
subunit
Q9Y490_ - Q96HW7 .
C1392 TLN1 Tain-1 3276 C926 INTS4 Integrator complex subunit 4 5976
P43246_C | MSH2 DNA mismatch repair Q9HCD6 .
873 protein Msh2 3277 ca3l TANC2 Protein TANC2 5977
P23381_C WARS Tryptophan-tRNA Q13418 _ oo L
305 ligase, cytoplasmic 3278 C239 ILK Integrin-linked protein kinase 5978
QONXV2_| KCTD5 BTB/POZ domain- 3979 P55036_ | PSMD4 26S proteasome non-ATPase 5979
C28 containing protein KCTD5 C87 regulatory subunit 4
P21399 C | ACOIl Cytoplasmic aconitate 3280 P62072_ TIMM10 Mitochondria import inner 5980
369 hydratase C29 membrane translocase subunit
Q06830_C . . Q7Z222 | EFTUDI Elongation factor Tu GTP-
52 PRDXI Peroxiredoxin-1 3281 CA74 binding domain-containing 5981
Q96D46_ | NMD3 60S ribosomal export 3080 | 000231 _ PSMDI 126S proteasome non-ATPase 5982
C20 protein NMD3 . C257 regulatory subunit 11
QI9Y6C9_ | MTCH2 Mitochondrial carrier 3083 P05023 _ ATPIA1 Sodium/potassium- 5983
C79 homolog 2 C374 transporting ATPase subunit alpha
000429 _C DNM 1L Dynamin- 1-like 3084 P45985 MAP2K4 Dual specificity mitogen- 5084
446 protein C379 activated protein kinase
P50552_C | VASP Vasodilator-stimulated 2085 P17029_ ZKSCANI Zinc finger protein with 5085
64 phosphoprotein C63 KRAB and SCAN domains 1
Q00796_C . Q9BSW?2 EFCAB4B EF-hand calcium-binding
120 SORD Sorbitol dehydrogenase | 3286 ca41 domam-containing protein 5986
P42126 C ECU Enoyl-CoA delta 3087 Q9P2R3_ | ANKFYI Ankyrin repeat and FYVE 5987
114 isomerase 1, mitochondrial C34 domain-containing protein
P49368_C CCT3 T-complex protein 1 3088 Q9P2R3_ | ANKFYI Ankyrin repeat and FYVE 5988
213 subunit gamma C716 domain-containing protein
PPP4AR2 Serine/threonine-
QONY27_ protein phosphatase 4 3289 P31040_ SDHA Succinate dehydrogenase 5989
C105 C536
regul atory
P49756_C [ RBM25 RNA-binding protein P09104_
83 o5 3290 C357 ENO2 Gamma-enolase 5990
F5H5P2_ . . 076075 _ DFFB DNA fragmentation factor
c231 Uncharacterized protein 3291 C108 subunit beta 5991
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Q14C86_

GAPVD1 GTPase-activating

QoP2D3 _

HEATR5B HEAT repeat-containing

protein and VPS9 domain- 3292 . 5992
C741 containing protein 1 Cl1546 protein 5B
Q969V6_ MKL1 MKIVrayocardin-like Q9P2D6 _ .
C326 protein 1 3293 C575 FAM135A Protein FAM135A 5993
Q9P2N5_ | RBM27 RNA-binding protein 3004 Q15334_ | LLGLI Lethal(2) giant larvae protein 5994
Cc21 27 C697 homolog 1
P532329§()3 - ACLY ATP-citrate synthase | 3295 P137373325_ TAT Tyrosine aminotransferase 5995
QBWVT3 grﬁgipgalrﬁ CIT(;""ZE;'EIE 2005 | QINXWS | ALKBHA Probable alpharketoglutarate | oo
_C160 subunit 12 _C159 dependent dioxygenase
043678 _C NDUFA2 NADH ‘ Q5BKX5 .
2 dehydrogenase 3297 co71 C190orf54 UPF0692 protein C19orf54 | 5997
Q961F1_C AJUBA LIM domain- 3008 Q92888 _ ARHGEF1 Rho guanine nucleotide 5998
270 containing protein ajuba C752 exchange factor 1 .
Q14974 _C | KPNB1 Importin subunit beta- Q96EVS_ o
158 1 3299 C302 DTNBP1 Dysbindin 5999
P21266_C GSTM3 Glutathione S- 3300 ABNCI8_ CCDC88B Coiled-coil domain- 6000
178 transferase Mu 3 C1382 containing protein 88B
000622 C . Q9UQRO SCML2 Sex comb on midleg-like
302 CYR61 Protein CYR61 3301 C304 protein 2 6001
QO6N67_ DOCK?7 Dedicator of P04083_ .
C193 cytokinesis protein 7 3302 1 7 063 ANXAL Annexin Al 6002
TCEB1 Transcription
Q15369_C elongation factor B 3303 | BVET2_ CCDC88A Girdin 6003
74 . Cl1729
polypeptide 1
AGBNDUS8_ C5orf51 UPF0600 protein 3304 Q12906 _ ILF3 Interleukin enhancer-binding 6004
C57 C5orf51 C278 factor 3
Q9P219_ . Q14315 _ .
C1871 CCDC88C Protein Daple 3305 C2555 FLNC Filamin-C 6005
Q09161 C | NCBP1 Nuclear cap-binding Q14315_ i
73 protein subunit 1 3306 C2660 FLNC Filamin-C 6006
Q69YN2_ [ CWFI19L1 CWF19-like protein 043813 _ i .
c141 1 3307 C108 LANCL1 LanC-like protein 1 6007
RAPH1 Ras-associated and : .
Q(Y;(;)LEZS* pleckstrin homology domains- | 3308 Q%;{9677— RAVERL ng?r? ;ﬂ eoilrotem PTB- 6008
containing protein 1 9
USP9X Probable ubiquitin
Q93008_C ) . 043818 _ RRP9 U3 small nucleolar RNA-
1237 carboxyl terlr:rg\ ;al hydrolase 3309 ca16 interacting protein 2 6009
QoUQ13_ SHOC?2 Leucine-rich repeat 3310 Qoul43_ FTSJ2 Putative ribosomal RNA 6010
Cl144 protein SHOC-2 C126 methyltransferase 2
Q9BXP5_ | SRRT Serrate RNA effector P04150_ .
C715 molecule homolog 3311 C287 NR3C1 Glucocorticoid receptor 6011
QI96P65_ QRFPR Pyroglutamylated 3312 Q96JH7 _ VCPIP1 Deubiquitinating protein 6012
C201 RFamide peptide receptor C897 VCIP135
TRMTG6 tRNA (adenine(58)-N(l))-
PAago13_C MKI67 Antigen KI-67 3313 QOUJAS_ methyltransferase non-catalytic subunit { 6013
261 C243 TRM6
. . TRMT6 tRNA (adenine(58)-N(1)>
P17858_C | PFKL 6-ph_osphof|ructok| Nase, | 3314 QOUJAS_ methyltransferase non-catalytic subunit { 6014
630 liver type C492 TRM6
075083 _C | WDR1 WD repeat-containing 3315 Q6PJG6 _ BRAT1 BRCA1-associated ATM 6015
285 protein | C820 activator 1
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PAPSS1 Bifunctional 3-

043?132_C phosphoadenosine 5- 3316 Q7é.,5}30(;6 KDM3B Lysine-s3pBeciﬁc demethylase 6016
phosphosulfate -
. PPP1CB Serine/threonine-protein
Q6WCQ1 | MPRIP Myosin phosphatase P62140_ P .
C724 Rho-interacting protein 3317 C104 phosphatase PP l-::tl: catalytic subunit | 6017
PPP1CB Serine/threonine-protein
Q14008_C CKAPS5 Cytoskeleton- P62140_ P .
1360 associated protein 5 3318 C244 phosphatase PPl-Il;;t: catalytic subunit | 6018
P40939_C | HADHA Trifunctional enzyme 3319 Q5JPH6 _ EARS2 Probable glutamate--tRNA 6019
349 subunit alpha, mitochondrial C314 ligase, mitochondrial
P21333 C o P12429 .
2293 FLNA Filamin-A 3320 C246 ANXA3 Annexin A3 6020
P30566_C . QSDOE6_ | DALRD3 DALR anticodon-binding
483 ADSL Adenylosuccinate lyase | 3321 C468 domain-containing protein 3 6021
Q9Y285_ | FARSA Phenylalanine--tRNA Q13315 . C g
C493 ligase alpha subunit 3322 C2991 ATM Serine-protein kinase ATM 6022
PTPNI11 Tyrosine-protein . .
Q06124 C y P51116_ FXR2 Fragile X mental retardation
318 phosphatase ml)rll receptor type | 3323 C109 syndrome-related protein 6023
Q96SZ5_ ADO 2-aminoethanethiol 3324 Q14683 _ SMCI1A Structural maintenance of 6024
C18 dioxygenase Cl1210 chromosomes protein 1A
ACSF2 Acyl-CoA synthetase
QI6CMSE_ family member 2, 3325 | P11766_ | ApH5 Alcohol debydrogenase class-3 | 6025
C122 . . C268
mitochondrial
P46063_C | RECQL ATP-dependent DNA P11766_
606 helicase Q1 _ 3326 C282 ADHS Alcohol dehydrogenase class-3 | 6026
P3 3;:88—0 COPB1 Coatomer subunit beta | 3327 Qg})ozs— NCOA7 Nuclear receptor coactivator 7 | 6027
P536681 ‘f C COPBI1 Coatomer subunit beta | 3328 QQI(-:I%“ XAGELE G antlge; family D member 6028
Q9UILI0_ | EIF2B4 Translation initiation 3329 Q15796_ SMAD?2 Mothers against 6029
C465 factor e]F-2B subunit delta C312 decapentaplegic homolog 2
QOUII0_ | EIF2B4 Transiation initiation 1330 Q9UBC1 NFKBIL1 NF-kappa-B inhibitor-like 6030
€509 factor eIF-2B subunit delta C304 protein 1
Q8WV28_ . . QI9HB65_ | ELL3 RNA polymerase II elongation
271 BLNK B-cell linker protein 3331 C15 factor ELL3 6031
P49327 C . Q9HB65 | ELL3 RNA polymerase II elongation
2273 FASN Fatty acid synthase 3332 C102 factor ELL3 6032
QIUGV2_ . QI9NUL3 | STAU2 Double-stranded RNA-binding
C359 NDRG3 Protein NDRG3 3333 C491 rotein Staufen homolo 6033
Q99436_C | PSMB7 Proteasome subunit Q9BYI3_ .
87 beta type-7 3334 C300 FAMI126A Hyccin 6034
Q86YS7_ | KIAA0528 Uncharacterized P51149_ 3 . ]
C867 protein KIAA0S528 3335 C143 RAB7A Ras-related protein Rab-7a 6035
P48444 C ARCNI1 Coatomer subunit 3336 P09110_ ACAA1 3-ketoacyl-CoA thiolase, 6036
286 delta C26 __peroxisomal
Q86V48_ | LUZPI Leucine zipper protein 3337 Q9UL1S5_ BAGS5 BAG family molecular 6037
C560 1 C360 chaperone regulator 5
Q9UQ35_ SRRM?2 Serine/arginine P55263 _ .
C1029 repetitive matrix protein 2 3338 C160 ADK Adenosine kinase 6038
HDHD3 Haloacid .
Q9BSHS_ . Q9ULI2_ SARDH Sarcosine dehydrogenase,
C109 dehalogenase-like hydrolase | 3339 C799 mitochondrial 6039

domain-containing 3
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092973 _C . 015061 _ .

790 TNPOI Transportin-1 3340 C1295 SYNM Synemin 6040
QB8N3F8_ MICALL 1 MICAL-like QINP64 _ .

C597 protein 1 3341 c52 ZCCHC17 Nucleolar protein of 40 kDa | 6041
¢ SVIL Supervillin 3342 | QXSP- | RANBPY Ran-binding protein 9 | 6042
Q8IVH2_ | FOXP4 Forkhead box protein 3343 015382 _ BCAT2 Branched-chain-arnino-acid 6043

C447 P4 C195 aminotransferase, mitochondrial
Q15149 _C . 015382 _ BCAT2 Branched-chain-amino-acid

965 PLEC Plectin 3344 C345 aminotransferase, mitoch 6044
P25788_C | PSMAS Proteasome subunit 3345 PAS974 USP5 Ubiquitin carboxyl-terminal 6045

42 apha type-3 C838 hydrolase 5
Q9HB40_ SCPEP1 Retinoid-inducible 3346 014497 _ | ARID1A AT-rich interactive domain- 6046

C152 serine carboxypeptidase C1874 containing protein 1A
Q08945 _C | SSRP1 FACT complex subunit 3347 075521 _ ECI2 Enoyl-CoA delta isomerase 2, 6047

139 SSRP1 C368 mitochondrial
000577 _C PURA Transcriptional Q92769 _ .

272 activator protein Pur-alpha 3348 cm HDAC?2 Histone deacetylase 2 6048
Q96EY5 FAM 125A Multivesicular 3349 Q96AE4_ | FUBP Far upstream element-binding 6049

C33 body subunit 12A C148 protein 1
P13639_C . Q8NFI3_ ENGASE Cytosolic endo-beta-N-

536 EEF2 Elongation factor 2 3350 Cas4 acetylglucosaminidase 6050
P2817$§ _C GRN Granulins 3351 Q%Zlg)%?_ GMIP GEM-interacting protein 6051
Q14258 _C | TRIM25 E3ubiquitin/ISG15 3352 Q01469 _ FABP5 Fatty acid-binding protein, 6052

475 ligase TRIM25 Cc47 epidermal
075694 _C NUP 155 Nuclear pore 3353 Q6PCE3_ PGM2L1 Glucose 1,6-bisphosphate 6053

874 complex protein Nupl55 C303 synthase )

ALDHO9A1 4- . . o
P49189_C ; ; Q9HAVO GNB4 Guanine nucleotide-binding
67 trimethylaminobutyraldehyde | 3354 " C204 protein subunit beta-4 6054
dehydrogenase
043592 _C , -1 Q9Y3C8_ UFC1 Ubiquitin-fold modifier-

509 XPOT Exportin-T 3355 C69 conjugating enzyme 1 6055
QINUQ3_ . QB8N806 _ UBRY7 Putative E3 ubiquitin-protein

C127 TXLNG Gammea-taxilin 3356 C374 ligase UBR7 6056
004760 _C DDAHL N(G).N(G)- 043172 PRPF4 U4/U6 small nuclear

178 : dimethylarginine 3357 Cc299 ribonucleoprotein Prp4 6057

dimethylaminohydrolase
P61163 C . 094851 _ | MICAL2 Protein-methionine sulfoxide

292 ACTR1A Alpha-centractin 3358 C552 oxidase MICAL 2 6058
Q12905_C ILF2 Interleukin enhancer- 060716 _ -

311 binding factor 2 3359 C692 CTNND1 Catenin delta-1 6059
Q14814 C MEF2D Myocyte-specific 3360 094855 _ SEC24D Protein transport protein 6060

217 enhancer factor 2D C1022 Sec24D
P50990_C CCT8 T-complex protein 1 3361 Q9BQS8 | FYCOI FYVE and coiled-coil domain- 6061

430 subunit theta C1062 containing protein 1
P49848 C | TAF6 Transcription initiation Q9BSC4 _ .

644 factor TEUD subunit 6 3362 ci6 NOL10 Nucleolar protein 10 6062
000541 _C . Q9H5X1 FAM96A MIP18 family protein

153 PES1 Pescadillo homolog 3363 C90 FAMO96A 6063
P17812_C Q13325_ { IFITS Interferon-induced protein with

30 CTPS1 CTP synthase 1 3364 Ca29 tetratricopeptide 6064
Q9P287_ BCCIP BRCA2 and 3365 Q13325_ | IFITS Interferon-induced protein with 6065

C213 CDKN1A-interacting protein C476 tetratricopeptide
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Q7LBC6_ KDM3B Lysine-specific P23526 _ .
C1212 demethylase 38 3366 C228 AHCY Adenosylhomocysteinase 6066
Q9Y3PO _ RABGAPL Rab GTPase- 1367 QIUG63 ABCF2 ATP-binding cassette sub- 6067
C155 activating protein 1 C586 family F member 2
Q99:27_C PARKY Protein DJ-1 3368 Q9EC5:(§6A1 WDR77 Methylosome protein 50 6068
095571 _C ETHEL Protein ETHEI, Q9BQA1 .
08 mitochondrial 3369 C172 WDR77 Methylosome protein 50 6069
Q8WUMO NUP 133 Nuclear pore Q9BQA1
C530 complex protein Nup133 3370 C208 WDR77 Methylosome protein 50 6070
P11387_C . Q9UKJI3_ | GPATCHS8 G patch domain-containing
630 TOPI DNA topoisomerase 1 - 3371 C569 protéin 8 6071
P25098_C ADRBK 1Beta-adrenergic Q15654 TR1P6 Thyroid receptor-interacting
: 3372 - : 6072
340 receptor kinase 1 C47 protein 6
Q15796_C SMAD2 Mothers against 3373 P36873_ PPP1CC Serine/threonine-protein 6073
70 decapentaplegic homolog 2 C202 phosphatase PP1-gamma cat
Q8NF50_ DOCKS8 Dedicator of QB8WXF1
C170 cytokinesis protein 8 3374 C216 PSPC1 Paraspeckle component 1 6074
Q8NF50 _ DOCKS Dedicator of 3375 Q13555 _ CAMK2G Calcjum/calmodulin- 6075
C186 cytokinesis protein 8 C273 dependent protein kinase type 1
Q8N5N7_ MRPL50 39S ribosomal 3376 P55265_ | ADAR Double-stranded RNA-specific 6076
C52 protein L50, mitochondrial C622 adenosine deaminase
Q86UW9_ | DTX2 Probable E3 ubiquitin- 3377 P60900_ | PSMAG Proteasome subunit alpha type- 6077
C351 protein ligase DTX2 C115 6
|3L2(5271 -C Uncharacterized protein 3378 PSCOfgg - PPOX Protoporphyrinogen oxidase 6078
QI96QA5_ : Q63Z2Y3_ | KANK2KN motif and ankyrin repeat
C174 GSDMA Gasdennin-A 3379 C88 domain-containing prot 6079
Q9Y 263 _ PLAA Phospholipase A-2- QOHB71 _ Co .
C605 activating protein 3380 C173 CACYBP Calcyclin-binding protein 6080
075521 _C ECI2 Enoyl-CoA delta Q9P2T1_
312 isomerase 2, mitochondrial 3381 C224 GMPR2 GMP reductase 2 6061
P08243_C . Q5VIR6_ VPS53 Vacuolar protein sorting-
44 ASNS Asparagine synthetase | 3382 C365 associated protein 53 homolog 6082
Q9BQS8_ | FYCOl FYVE and coiled-coil P51003 _
C293 domain-containing protein 1 3383 C677 PAPOLA Poly(A) polymerase alpha 6083
USP40 Ubiquitin carboxyl-terminal
Q960QK1_ VPS35 Vacuolar protein 3384 QONVES5 hydrolase 40 6084
C699 sorting-associated protein 35 _C50 R.NQGGTC*YLNSLLQTLHFTPEFR.
E
Q8NDI1_ EHBP1 EH domain-binding 3385 Q9Y272_ MTOI Protein MTOI homolog, 6085
C849 protein 1 C315 mitochondrial
P19367_C . P30042 _ C21lorf33 ESI protein homolog,
158 HK | Hexokinase-1 3386 C52 mitochondrial 6086
014818 _C | PSMA7Y Proteasome subunit 3387 Q96CX6 _ LRRC58 Leucine-rich repeat- 6087
63 aphatype-7 C170 containing protein 58
Q13439 _C | GOLGA4 Golgin subfamily A 3388 Q96CX2_ | KCTDI 2BTB/POZ domain-containing 6088
1085 member 4 C50 protein KCTD12
P63279_C UBE2l SUMO-conjugating P18887_ ' .
93 enzyme UBC9 3389 C20 XRCCI DNA repair protein XRCC1 6089
Q15003_C | NCAPH Condensin complex 3390 Q9C0C9_ | UBE20 TJ¥iquitm-conjugating enzyme 6090
114 subunit 2 C1288 E20
075534 _C| CSDEI Cold shock domain- 3301 000762 _ | UBE2C Ubiquitin-conjugating enzyme 6091
730 containing protein El Cl1 E2 C
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Q8WVB6

CHTF18 Chromosome

Q9Y520_

" car3 transmission fidelity protein 18 | 3392 casl PRRC2C Protein PRRC2C 6092
homolog
Q14204 _C DYNC1H1 Cytoplasmic Q9Y 520 _ .
3033 dynein 1heavy chain 1 3393 C953 PRRC2C Protein PRRC2C 6093
Q9UN37_ VPS4A Vacuolar protein 075828 _
C233 sorting-associated protein 4A 3394 C227 CBR3 Carbonyl reductase 6094
Q8WV99 _ ZFANDZB AN1-type zinc 3395 075534 _ | CSDEl Cold shock domain-containing 6095
Cl71 finger protein 2B C42 protein El
P22102_C GART Trifunctional purine 339 P09651 _ HNRNPA1 Heterogeneous nuclear 6096
237 biosynthetic protein adenosine C175 ribonucleoprotein Al
SNRNP200 U5 small nuclear . . .
075643 _C ribonucleoprotein 200 kDa 3397 Q9H7T3_ C100rf95 Uncharacterized protein 6097
133 ; C143 C100rf95
helicase
PY CR1 Pyrroline-5-
Ps2322_C carboxylate reductase 1, 3398 QIBRO6_ SPAG5 Sperm-associated antigen 5 6098
95 d . C382
mitochondrial
ISCU Iron-sulfur cluster
Q9(I:—|113I§31_ assembly enzyme ISCU, 3399 043?2; - IDH3B lIsocitrate dehydrogenase- 6099
mitochondrial
Q6IAB9_ NADSYN1 Glutamine- 3400 Q96AD5 PNPLA2 Patatin-like phospholipase 6100
C428 dependent NAD(+) synthetase C312 domain-containing prote ¢
QoUQ80_ PA2G4 Proliferation- 3401 Q96BD8_ SKA1 Spindle and kinetochore- 6101
C296 associated protein 2G4 Cl142 associated protein 1
QONP81_ | SARS2 Serine- tRNA ligase, Q8NFH4 .
ce4 mitochondrial 3402 c311 NUP37 Nucleoporin Nup37 6102
Q6L8Q7_ | PDE12 2,5-phosphodiesterase 3403 Q9NRAS8 EDF4ENIF1 Eukaryotic translation 6103
C180 12 C767 initiation factor 4E transp
Qi5102_c | PAFPAHIBS Platdet-activating QONTM9 | CUTC Copper homeostasis protein
- factor acetylhydrolase IB 3404 6104
205 subunit _C248 cutC homolog
QoY 448 _ SKAP Small kinefochore 3405 Q8TEU7 RAPGEF6 Rap guanine nucleotide 6105
C296 associated protein C1491 exchange factor 6
Q01082_C | SPTBN1 Spectrin beta chain, Q14207 _ .
1389 non-erythrocytic 1 3406 c842 NPAT Protein NPAT 6106
LRPPRC Leucine-rich PPR . .
P42Zf; _ motif-containing protein, 3407 Qé‘fggg— DYNCIH :h g;ogzgﬁlmf dynein 1 6107
mitochondrial
060784 C | TOM1 Target of Myb protein 3408 Q14204 DYNC1H1 Cytoplasmic dynein 1 6108
415 1 C4510 heavy chain 1
PAose-C HTT Huntingtin 3400 | %052~ | KPNAG Importin subunit dpha7 | 6109
A2A288 _ ZC3H12D Probable 3410 Q92841 _ | DDX17 Probable ATP-dependent RNA 6110
C517 ribonuclease ZC3H12D Cc447 helicase DDXI 7
patogg_c | UQERCL Oytochomeb-cl | po7g1a_ | EPRS Bifunctiondl glutamatefproline | ¢\
453 P nit 1, C1497 tRNA ligase
mitochondrial
P31939_C ATIC Bifunctional purine 3412 P19174 PLCGL1 |-phosphatidylinositol4,5- 6112
287 biosynthesis protein PURH C247 bi sphosphate phosphodie
Q14980_C NUM A 1Nuclear mitotic 3413 P19174 PLCG1 1-phosphatidylinositol 4,5- 6113
2009 apparatus protein 1 C646 bi sphosphate phosphodie
QINSE4 _ IARS2 Isoleucine-tRNA 3414 | P22102_ GART Trifunctional purine 6114
C364 ligase, mitochondrial C466 biosynthetic protein adenosin
QINSE4_ IARS2 Isoleucine-tRNA 3415 075643 _ SNRNP200 U5 small nuclear 6115
C521 ligase, mitochondrial C238 ribonucleoprotein 200 kDa helicas
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QY96ER3_ . : 075643 _ SNRNP200 US small nuclear
C248 SAALL Protein SAALL | 3416 | = 57 ribonucleoprotein 200 kDa helicas | 0119
O T~ SPECCI Cytospin-B 3417 | Q4T | PRKCQ Protein kinase C theta type | 6117
Q9P2J5 C-| LARS Leucine--tRNA ligase, 094992 .
446 eytoplasmic 3418 |~ 150 HEXIM]1 Protein HEXIM1 6118
PTPN7 Tyrosine-protein :
P3 5220346—(: phosphatase non-receptor type | 3419 P%;g(’— RAB14 Ras-related protein Rab-14 | 6119
7
P14324_C | FDPS Famesyl pyrophosphate 3420 P50851_ | LRBA Lipopolysaccharide-responsive 6120
204 synthase C982 and beige-like ancho
P53597_C . . P50851_ | LRBA Lipopolysaccharide-responsive
142 SUCLG1 Succinyl-CoA ligase .| 3421 C1228 and beige-like ancho 6121
SLIRP SRA stem-loop-
Q9(éfg 3 interacting RNA-binding 3422 Q221213871 - CIAPIN] Anamorsin 6122
protein, mitochondrial
P10619 C | CTSA Lysosomal protective Q6FI81 _ .
403 protein 3423 C274 CIAPIN1 Anamorsin 6123
Q9UDY2_| TIP2 Tight junction protein QSFI81_ .
C601 70-2 3424 C285 CIAPIN1 Anamorsin 6124
Q13501_C Q96RL1_ | UIMCI BRCAI-A complex subunit
200 SQSTM1 Sequestosome-1 | 3425 C283 RAPS0 6125
Q53EL6_ PDCD4 Programmed cell 3426 060264_ | SMARCAS SWI/SNF-related matrix- 6126
C150 death protein 4 | C165 associated actin-dependent
Q13618 C , P11586_ MTHFDI1 C-1-tetrabhydrofolate
636 CUL3 Cullin-3 3427 C152 synthase, cytoplasmic 6127
Q93052 C . Q86YS6_ HEATR2 HEAT repeat-containing
465 LPP Lipoma-preferred partner | 3428 C138 protein 2 6128
Q92900 _C | UPF1 Regulator of nonsense 3429 Q15648 | MEDI Mediator of RNA polymerase I 6129
683 transcripts 1 C681 transcription subunit
Q9Y5P6_ | GMPPB Mannose-1-phosphate 3430 Q6P412_ | WDR73 WD repeat-containing protein 6130
C230 _guanyltransferase beta C106 73
014981_C BTAF1 TATA-binding 1431 P62318_ SNRPD3 Small nuclear 6131
936 protein-associated factor 172 C20 ribonucleoprotein Sm D3
Q9NR31_ | SARLA GTP-binding protein Q53HCY_ .
C102 SARla 3432 C198 TSSC1 Protein TSSC1 6132
Q92623_C | TTCY Tetratricopeptide repeat 1433 Q9BRF8_ CPPEDI Calcineurin-like 6133
30 __protein SA C143 _phosphoesterase domain-containing
P41743_C | PRKCI Protein kinase C iota 095630 _ L .
505 type 3434 221 STAMBP STAM-binding protein 6134
Q6NVY1_ | BIBCH 3-hydroxyisobutyryl- P30101_ . .
C163 CoA hydrolase, mitochondrial 3435 C92 PDIA3 Protein disulfide-isomerase A3 | 6135
PDS5A Sister chromatid . . .
Q29RF7_ cobesion protein PDSS 3436 P48200_ | IREB2 Iron-responsxye element-binding 6136
Cl4 C201 protein 2
homolog A
Q9NQWS6 | ANLN Actin-binding protein 3437 014730 _ | RIOK3 Serine/threonine-protein kinase 6137
C819 anillin C22 RIO3
Q9Y490_ . P09884_ POLAI DNA polymerase alpha
Cl434 TLNI1 Talin-1 3438 C306 catalytic subunit 6138
Q86W50_ | METTL16 Methyltransferase- 3439 P0Q9884_ POLA1 DNA polymerase alpha 6139
CA432 like protein 16 C1224 catalytic subunit
Q8IVAE_ | ERII 3.5 exoribonuclease 1 | 3440 | P{200%- | FGFS Fibroblast growth factor S | 6140
Q9Y3Z3_ | SAMHDI SAM domain and P10768_ ] .
C341 HD domain-containing protein 3441 C243 ESD S-formylglutathione hydrolase 6141
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1

P38646_C

HSPA9 Stress-70 protein,

Q7L2E3_

DHX30 Putative ATP-dependent RNA

366 mitochondrial _ 3442 | “ci1s3 helicase DHX30 6142
P47755_C CAPZA2 F-actin-capping 3443 Q9UJM3 ERRFI1 ERBB receptor feedback 6143
111 _protein subunit alpha-2 Cl113 inhibitor 1
P06730_C | EIF4E Eukaryotic translation 1444 Q9UIM3 ERRFI1 ERBB receptor feedback 6144
170 initiation factor 4E C204 inhibjtor 1
Q9NRO9_ BIRC6 Baculoviral IAP 3445 Q8WTW COG1 Conserved oligomeric Golgi 6145
C1517 repeat-containing protein 6 3 C318 complex subunit 1
P00491_C PNP Purine nucleoside Q96KP1_
78 phosphorylase 3446 C638 EXOC2 Exocyst complex component 2 | 6146
P08397 C HMBS Porphobilinogen 3447 P62136_ PPP1CA Serine/threonine-protein 6147
261 deaminase C245 phosphatase PP1-alpha cat
Q7KZF4_ | SND1 Staphylococcal nuclease Q9NQR4 .
C136 domain-containing protein 3448 C44 NIT2 Omega-amidase NIT2 6148
SIPA1L3 Signal-induced . .
060292 C proliferation-associated 1-like | 3449 P52548 | NUPS8 Nuclear pore complex protein 6149
235 . C1711. Nup98-Nup96
protein 3
Q14166 C TTLL12 Tubulin--tyrosine 015014 _ . .
528 ligase-like protein 12 3450 C178 ZNF609 Zinc finger protein 609 6150
Q14166 _C TTLL12 Tubulin--tyrosine 3451 P13674_ P4HA1 Prolyl 4-hydroxylase subunit 6151
572 ligase-like protein 12 C167 alpba-1
MAD?2L1 Mitotic spindle
QI3257.C | sembly checkpoint protein | 3452 | 095232 LUCTL3 Luc7-like protein 3 6152
106 C43
MAD2A
PPP4R2 Serine/threonine- .
Qgggf— protein phosphatase 4 3453 Qgg 11\’;3— CH&E&?;‘;Z‘;?:;?&:‘:“" 6153
_regulatory
P30405_C | PPIF Peptidyl-prolyl cis-trans Q12857_ NFLA ™
104 isomerase F, mitochondrial 3454 C404 Nuclear factor 1 A-type 6154
QSHOD6_ . 075818_ | RPPA40 Ribonuclease P protein subunit
C296 XRN? 5-3 exoribonuclease 2 | 3455 C49 40 6155
Q8TDG2_ | ACTRT1 Actin-related protein Q8WYIJ6 .
C182 T1 3456 C102 SEPT1 Septin-1 6156
000410_C . 075815_ BCARS3 Breast cancer anti-estrogen
473 IPOS Importin-5 3457 C360 resistance protein 3 6157
Q5SVUA4_ ZNF318 Zinc finger protein 3458 QO08J23 _ NSUN?2 tRNA (cytosine(34)-C(5))- 6158
C2168 318 C235 methyltransferase
Q8IXBI1_ DNAJC10 Dnal homolog 3459 Q08723 _ NSUN2 tRNA (cytosine(34)-C(5))- 6159
C700 subfamily C member 10 C758 methyltransferase
P53621_C . Q9H2U! | DHX36 Probable ATP-dependent RNA
975 COPA Coatomer subunit alpha | 3460 C135 helicase DHX36 6160
P00441_C . . Q86VQl GLCCI1 Glucocorticoid-induced
147 SOD1 Superoxide dismutase | 3461 Cs1 transcript 1 protein 6161
Q00534 _C CDK6 Cyclin-dependent Q04695 _ .
306 Kinase 6 3462 C336 KRT17 Keratin, type I cytoskeletal 17 | 6162
P02545 C . Q9Y530_ Cé6orf130 O-acetyl-ADP-ribose
570 LMNA Prelamin-A/C 3463 C33 deacetylase C6orf130 6163
pi6sss_c | TLCO2 Lphosphatidylinositol | | govs30_ | C6orf130 O-acetyl-ADP-ribose | ¢,
791 »>-0ISprosphate C122 deacetylase C60rf130
phosphodiesterase gamma-2
AOAVTI1_ | UBA6 Ubiquitin-like modifier- 3465 043929 ORCA4 Origin recognition complex 6165
C546 activating enzyme 6 Clé6 subunit 4
Q15369 C TCEB1 Transcription 3466 | Q66K 14 _ TBC1D9B TBC1 domain family 6166
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11 elongation factor B C289 member 9B
polypeptide 1
9BVL2 , 8NOW3 .
Q cosp ~ | NUPL1 Nucleoporinpsg/p45 | 3467 Q casa FUK L-fucose kinase 6167
015091 _C KIAAOQ391 Mitochondrial Q8NOW3 .
367 ribonucleasc P protein 3 3468 C582 FUK L-fucose kinase 6168
Q92835_C INPPSD Phosphatldylmosnol P61812 TGFB2 Transforming growth factor
902 3,4,5-trisphosphate 5- 3469 C309 beta-2 6169
phosphatase 1
092835 _C 'NpiDsﬂggglﬁé“g?m' a7 | QBOX10_ |  RALGAPB Ral GTPaseactivating | o0
1088 phosphatase 1 C923 protein subunit beta
Q9H3M7_ TXNIP Thioredoxin- 3471 | 099833 _ CLIC3 Chloride intracellular channel 6171
C36 interacting protein C219 protein 3
Q9H3M7_ TXNIP Thioredoxin- JBKR12_ . .
c333 interacting protein 3472 Co5 Uncharacterized protein 6172
Q92598_C | HSPH1 Heat shock protein 105 3473 P12931 _ SRC Proto-oncogene tyrosine-protein 6173
845 kDa C280 kinase Src
QBNEM2 SHCBP1 SHC SH2 domain- 3474 Q13535_ ATR Serine/threonine-protein kinase 6174
C612 binding protein 1 C2336 ATR
HMHAI Minor
Q92619_C histocompatibility protein HA- | 3475 QBPIWA_ FIGNL1 Fidgetin-like protein 1° 6175
324 1 C200
094906 _C | PRPF6 PreemRNA-processing Q6PIW4 _ R, .
913 factor 6 3476 C672 FIGNL1 Fidgetin-like protein 1 6176
GLTPD1 Glycolipid transfer . . . . .
Q5TASL0_ : S . P31939_ | ATIC Bifunctiona purine biosynthesis
c163 protein domam ccmtaining 3477 C575 protein PURH 6177
protein 1
PPP6R1 Serine/threonine- : - :
Q9(L:J|P7l\é7_ protein phosphatase 6 3478 Q:(L:522]’-921_ RBBP5 Retlnoblastgm&bl nding protein 6178
regulatory
Q9P289_ | MST4 Serine/threonine-protein 3479 014618 _ | CCS Copper chaperone for superoxide 6179
C392 kinase MST4 c227 dismutase
Q16270 _C IGFBP7 Insulin-hke growth Q9BPWS8 \ L
g7 factor-binding protein 7 3480 C106 NIPSNAPI Protein NipSnap homolog 1 { 6180
P48556_C | PSMD8 26S proteasome non- Q9BPWS N
12 ATPase regulatory subunit 8 3481 C138 NIPSNAP! Protein NipSnap homolog 1 | 6181
P49792_C | RANBP2 E3 SUMO-protein 3482 Q8luce_' TICAM1 TIR domain-containing 6182
1196 ligase RanBP2 C192 adapter molecule 1
P49792_C | RANBP2 E3 SUMO-protein QI9P0OV3_ . . 1
2407 ligase RanBP2 3483 C787 SH3BP4 SH3 domain-binding protein 4 | 6183
USP9X Probable ubiquitin
Q93008_C carboxyl-terrnina hydrolase 3484 Po2888_ THOP1 Thimet oligopeptidase 6184
1212 FAF C18
QIY617_ PSATI Phosphoserine 3485 Q9H6T3_ [ RPAP3 RNA polymerase lN-associated 6185
C98 aminotransferase C519 protein 3
QIY617_ PSAT1 Phosphoserine Q07157 _ Co . : .
C152 aminotransferase 3486 C1727 TJP1 Tight junction protein ZO-1 6186
ISOC2 Isochorismatase . :
QI6AB3_ domain-containing protein 2, | 3487 Q15061_ | WDRA3 WD repeal-containing protein 6187
cs4 . . C380 43
mitochondrial
Q9H726 _ KATS8 Histone 3488 Q15067_ | ACOX1 Peroxisomal acyl-coenzyme A 6188
C416 acetyltransferase KAT8 C449 oxidase 1
Q01581_C HMGCS1 3489 Q6P1X5_ TAF2 Transcription initiation factor 6189
224 Hydroxymethylglutaryl-CoA C1093 TFIID subunit 2
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synthase, cytoplasmic

P62633_C | CNBP Cdlular nucleic acid- P67936 _ . _
57 binding protein 3490 Cl154 TPM4 Tropomyosin alpha-4 chain 6190
P39023_C | RPL3 60S ribosomal protein 3491 Q92918 _ MAP4K1 Mitogen-activated protein 6191
114 L3 C484 kinase kinase kinase kin
PaLsss ¢ FLNA Filamin-A 3492 | 19225 | NKRF NF-kappa-B -repressing factor | 6192
P21333_C . QIP2X5 _ LARS Leucine-tRNA ligase,
1353 FLNA Filamin-A 3493 C527 cytoplasmic 6193
095347 _C [ SMC2 Structural maintenance Q96GY 3 -
585 of chromosomes protein 2 3494 co8 LIN37 Protein lin-37 homolog 6194
000469 _C | PLOD2 Procollagen-lysine-2- Q96GY 3 S
562 oxoglutarate 5-dioxygenase 2 3495 C176 LIN37 Protein lin-37 homolog 6195
P45880_C VDAC2 Voltage-dependent Q8TF72_ .
13 anion-selective channel protein 3496 C1104 SHROOMS Protein Shroom3 6196
ACSF2 Acyl-CoA synthetase
Qgg%gs— family member 2, 1 3497 Q?;Igg - SHROOM3 Protein Shroom3 6197
mitochondrial ,
P18533 C SON Protein SON | 3408 | PO2790~ | RPLIOA 60S ribosomal protein L10a | 6198
Q9UKX7_ | NUP50 Nuclear pore complex 3499 Q86VP6 _ CANDI Cullin-associated NEDD8- 6199
C165 protein Nup50 C356 dissociated protein 1
Q9UKX7_ | NUP50 Nuclear pore complex Q92597 _ .
ca16 protein Nups0 3500 C49 NDRG1 Protein NDRG1 6200
Q99661_C | KIF2C Kinesin-like protein P35237 _ .
287 KIE2C 3501 C370 SERPINB6 Serpin B6 6201
P42765 C ACAAZ2 3-ketoacyl-CoA 3502 P30876_ POLR2B DNA-directed RNA 6202
179 thiolase, mitochondrial C177 polymerase I'1subunit RPB2
P49327 C . P30876_ POLR2B DNA-directed RNA
779 FASN Fatty acid synthase | 3503 | g5, polymerase H subunit RPB2 6203
P4§?;2278—C FASN Fatty acid synthase 3504 Plé:é?_ FDPS Famesyl pyrophosphate synthase | 6204
075347 _C TBCA Tubuhn-specific 3505 QI9Y3F4 _ STRAP Serine-threonine kinase 6205
67 chaperone A C152 receptor-associated protei
P63010_C | AP2B1 AP-2 complex subunit 3506 .P27144 _ AK4 Adenylate kinase isoenzyme 4, 6206
95 beta C22 mitochondrial
AASS Alpha-aminoadipic -
Q9UDR5 . Q14135 VGLL4 Transcription cofactor
- semiadehyde synthase, 3507 - L . 6207
C87 mitochondrial Ci167 vestigial-like protein 4
P40925_C | MDH1 Malate dehydrogenase, 3508 Q14135 _ VGLL4 Transcription co& ctor 6208
154 cytoplasmic C205 vestigial-like protein 4
Q13363_C CTBP1 C-terminal-binding 3509 043143 _ DHX15 Putative pre-mRNA-splicing 6209
38 protein | C750 factor ATP-dependent RN
P41091 C | EIF2S3 Eukaryotic translation Q8IW35_ :
311 initiation factor 2 subunit 3510 C599 CEP97 Centrosomal protein of 97 kDa | 6210
Q9UKI8_ | TLK1 Serine/threonine-protein 3511 P67775_ PPP2CA Serine/threonine-protein 6211
C81 kinase tousled-like 1 C165 phosphatase 2A catalytic
Q13523_C PRPF4B Serine/toeonine- 3512 P67775_ PPP2CA Serine/threonine-protein 6212
962 protein kinase PRP4 homolog C196 phosphatase 2A catalytic
Q12768 C | KIAA0196 WASH complex 3513 Q92667 _ AXAPI A-kinase anchor protein 1, 6213
385 subunit strumpellin C64 mitochondrial
Q14203_C . . Q32Mz4 LRRFIP1 Leucine-rich repeat
636 DCTN1 Dynactin subunit 1 | 3514 | ™ ~704 flightless-interacting protein 6214
Q96RS6_ NUDCD1 NudC domain- 3515 | Q32MZ4 LRRFIP1 Leucine-rich repeat 6215
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C111 containing protein 1 _C750 flightless-interacting protein
MEPCE 7SK snRNA .
Q7L2)0_C methylphosphate capping 3516 Q99615_ | DNAIJC7 Dnal homolog subfamily C 6216
153 Cs8 member 7
enzyme
Q8N0Z6_ | TTCS Tetratricopeptide repeat 3517 Q99615_ | DNAJC7 DnaJ homolog subfamily C 6217
C439 protein 5 C175 member 7
P13716 C { ALAD Delta-aminolevulinic 31518 Q99615 | DNAJC7 Dnal homolog subfamily C 6218
223 acid dehydratase C225 member 7
PI2270.C | 1PR Nucleoprotein TPR | 3519 | F0%— | UBE3A Ubiquitin-protein ligase E3A | 6219
Q92973 C . Q52LwW3 ARHGAP29 Rho GTPase-activating
205 TNPO1 Transportin-1 3520 C1215 protein 29 6220
P24928 C | POLR2A DNA-directed RNA 1521 Q521.W3 ARHGAP29 Rho GTPase-activating 6221
981 polymerase Il subunit RPB1 C1239 . protein 29
P52597 C HNRNPF Heterogeneous Q9UNSI e
22 nuclear ribonucleoprotein F 3522 C700 TIMELESS Protein timeless homolog | 6222
Q8TD30_ GPT2 Alanine 3523 094885 _ SASH1 SAM and SH3 domain- 6223
C376 aminotransferase 2 Cl1120 containing protein 1
Q9Y305_ ACOT9 Acyl-coenzyme A P10619 . .
C128 thicesterase 9, mitochondrial 3524 C281 CTSA Lysosomal protective protein 6224
Q8N163_ | KIAA1967 DBIRD complex 3525 Q9UHQ1 | NARF Nucliear prelamin A recognition 6225
C754 subunit KIAA1967 ’ C192 factor
Q15149 C . QI9P2N6_ KANSL3 KATS regulatory NSL
530 PLEC Plectin 3526 | " cas9 complex subunit 3 6226
Q15149 C . Q9ULC5 ACSLS Long-chain-fatty-acid--CoA
545 PLEC Plectin 3527 C322 ligase $ ‘ 6227
HINT2 Histidine triad . .
QIBX68_ nucleotide-binding protein 2, | 3528 075116_ | ROCK2 Rho-associated protein kinase 6228
C75 : . C428 2
mitochondrial
QI9ULWO TPX2 Targeting protein for P62330_ . .
Cl4s Xkip2 3529 90 ARF6 ADP-ribosylation factor 6 6229
014744 _C | PRMTS Protein arginine N- 3530 Q96G74_ OTUDS5 OTU domain-containing 6230
22 methyltransferase § C434 protein 5
Q5JRX3_ PITRMI1 Presequence 353 Q13444 _ ADAMI15 Disintegrin and 6231
C692 protease, mitochondrial C667 metalloproteinase domain-containin
P07195 C LDHB L-lactate QSUIPO_ ) . .
132 dehydrogenase B chain 3532 C1904 RIF1 Telomere-associated protein RIF1 | 6232
Q96F07_ | CYFIP2 Cytoplasmic FMR1- 1533 QINZB2 | FAMI20A Constitutive coactivator of 6233
C98 interacting protein 2 C919 PPAR-gamma-like protei
O~ RAI14 Ankycorbin 3534 | 94305 | ACTL6B Actin-like protein 6B | 6234
P22314_C | UBA1 Ubiquitin-like modifier- 3535 Q9UDYS8 | MALT] Mucosa-associated lymphoid 6235
494 activating enzyme 1 C71 tissue lymphoma translo
P78527_C PRKDC DNA-dependent P06400_ . ) . )
478 protein kinase catalytic subunit 3536 C590 RB1 Retinoblastoma-associated protein | 6236
P78527 C PRKDC DNA-dependent 3537 P55199_ ELL RNA polymerase II elongation 6237
3187 protein kinase catalytic subunit C433 factor ELL
P78527_C PRKDC DNA-dependent 3538 P55199_ ELL RNA polymerase II elongation 6238
3781 protein kinase catalytic subunit C494 factor ELL
P42566_C EPS15 Epidermal growth Q96KRI1_ . Ry .
586 factor receptor substrate 15 3539 C525 ZFR Zinc finger RNA-binding protein | 6239
Qssuzs | [SCAZIomssurcuster | | QGHOKG | PUSIL Pseudouridylate synthase 7 | ¢
C146 Y 0’08 _C640 homolog-like protein

mitochondrial
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Q96HET7_ ERO1L EROI-like protein 3541 Q96K 76 _ USP47 Ubiquitin carboxyl-tenninal 6241
C131 alpha C856 hydrolase 47
Q04724 _C TLE1 Transducin-like 3542 014727 _ | APAFI Apoptotic protease-activating 6242
526 enhancer protein 1 C115 factor 1
Q14789_C | GOLGB1 Golgin subfamily B 3543 Q96N21 _ ENTUD2 AP-4 complex accessory 6243
2664 member 1 C52 subunit tepsin
QINUQ3_ o Q9HC38_ | GLOD4 Glyoxalase domain-containing
c1ol TXLNG Gamma-taxilin 3544 C171 orotein 4 6244
Q9ULX6_ AKAPSL A-kinase anchor 3545 Q9HC38_ | GLOD4 Glyoxaase domain-containing 6245
C128 protein 8-like Cc221 protein 4
Q12905_C ILF2 Interleukin enhancer- 3546 QONSD9 FARSB Phenylalanine-tRNA ligase 6246
271 binding factor 2 C76 beta subunit
P23588 _C | EIF4B Eukaryotic translation 075376 _ .
457 initiation factor 4B 3547 C1274 NCOR1 Nuclear receptor corepressor 1 | 6247
P50991_C CCT4 T-complex protein 1 075376 _ e
379 subunit delta 3548 C2322 NCOR1 Nuclear receptor corepressor 1 | 6248
P50991 C CCT4 T-complex protein 1 Q15058 _ P .
450 subunit delta 3549 c291 KIF14 Kinesin-like protein KIF14 6249
BOV043_ } Q15050_ | RRS1 Ribosome biogenesis regulatory
C682 VARS Valyl-tRNA synthetase | 3550 C52 protein homolog 6250
P22307_C SCP2 Non-specific lipid- 3551 Q15052 _ ARHGEF6 Rho guanine nucleotide 6251
495 transfer protein C667 exchange factor 6
Q13472_C | TOP3A DNA topoisomerase 000592 _ :
544 3-alpha 3552 caaa PODXL Podocalyxin 6252
014315 C I P49903 _ . o
1103 FLNC Filamin-C 3553 C317 SEPHS1 Selenide, water dikinase 1 6253
043747 _C | APIGI AP-1 complex subunit E7VEVH7 . .
539 gamma- 1 3554 C562 KLC1 Ktnesin light chain 1 6254
GCSH Glycine cleavage . . .
P23434_C : QIYG6AS TACC3 Transforming acidic coiled-
85 system H protein, 3555 _C242 coil-containing protein 6255
mitochondrial
Q9H9A6_ | LRRCA40 Leucine-rich repeat- 3556 Q6P1K8_ | GTF2H2D General transcription factor 6256
C23 containing protein 40 C299 I1H subunit 2-like pr
QB8TXH7_ THI1L Negative elongation 3557 Q3B7T1_ EDRFl Erythroid differentiation- 6257
C195 factor C/D C589 related factor 1
P22681_C CBL ES3 ubiquitin-protein Q9HOWS !
840 ligase CBL 3558 ca11 SMG9 Protein SMG9 6258
QINVS2 _ MRPS18A 28S ribosomal 3559 Q86XP3_ | DDX42 ATP-dependent RNA helicase 6259
C186 protein Sl 8a, mitochondrial C281 DDX42
Q8NF50 _ DOCKS8 Dedicator of Q08257 _ . .
C2091 cytokinesis protein 8 3560 ca5 CRY Z Quinone oxidoreductase 6260
PET112 Glutamyl-tRNA(GIn)
POQ%ZIS_C AtChA,?\l 3—ketoa§:yI-Ca<|)A 3561 07(??778 - amidotransferase subunit B, 6261
10185, peroxisom mitochondrial
Q8TAF3_ | WDR48 WD repeat-containing 3562 Q92696 _ | RABGGTA Geranylgeranyl transferase 6262
C342 protein 48 C354 type-2 subunit alpha
Q96S55 _ Q15772_ SPEG Striated muscle preferentially
C347 WRNIP1 ATPase WRNIP 3563 C1052 expressed protein k 6263
P45973_C CBX5 Chromobox protein 075616 _ . .
133 homolog 5 3564 C348 ERALI GTPase Era, mitochondrial 6264
L . . MTHFDIL Monofunctional Cl-
Q92785_C | DPF2 Zinc finger protein ubi- 3565 Q6UB35_ tetrabydrofolate synthase, 6265
53 d4 C291 . ;
mitochondrial
043175 _C PHGDHD-3- 3566 Q8N392_ | ARHGAPI8 Rho GTPase-activating 6266
254 phosphoglycerate C323 protein 18
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dehydrogenase
P11388 C | TOP2A DNA topoisomerase 3567 Q9UHRG6 ZNHIT2 Zinc finger HIT domain- 6267

405 2-apha C188 containing protein 2
Q14699 _C . P57081_ WDR4 tRNA (guanine-N(7)-)-

211 RFTNI Raftlin 3568 C95 methyltransferase subunit WDR 6268
Plosor-C HK1 Hexokinase-1 3560 | 9149 |  SENP3 Sentrin-specific protease 3 | 6269
Q9BV38_ | WDR18 WD repesat-containing 3570 Q14149 _ | MORC3 MORC family CW-type zinc 6270

C384 protein 18 C632 finger protein 3
Q27181_C . 095455 _ TGDS dTDP-D-glucose 4,6-

18 INF2 Inverted fonnin-2 3571 C175 dehydratase 6271
Q27381_C . 095453 _ PARN Poly(A)-specific ribonuclease

1093 INF2 Inverted formin-2 3572 C169 PARN 6272

CLPP Putative ATP-dependent
Q16740_C Clp protease proteolytic 3573 Q99426 _ TBCB Tubulin-folding cofactor B 6273

86 subunit C216
P55010 C | EIF5 Eukaryotic trandation 3574 Q16566 _ CAMK4 Calcium/cahnodulin- 6274

59 initiation factor 5 C202 dependent protein kinase type |
P50213_C IDH3A lIsocitrate 3575 | QOY5P6_ GMPPB Mannose-1 -phosphate 6275

331 dehydrogenase : C113 guanyltransferase beta

GMEB1 Glucocorticoid At
09Y692 _ - QoUBT2 UBA2 SUMO-activating enzyme
Cl13 modulaton; S?;n:m binding 3576 " C158 subunit 2 6276
Q9C0C9_ | UBE20 Ubiquitin-conjugating 3577 Q96C36_ PY CR2 Pyrroline-5-carboxylate 6277
C341 enzyme E2 O C225 reductase 2
015392 C BIRC5 Baculovira 1AP 3578 QBNS38_ ALKBH2 Alpha-ketoglutarate- 6278

84 repeat-containing protein 5 C192 dependent dioxygenase alkB homoiog 2
075533 _C SF3B1 Splicing factor 3B 3579 Q86SQ0 _ PHLDB2 Pleckstrin homology-like 6279

1035 subunit 1 C385 domain family B member 2
Q14192 C FHL2 Four and ahalf LIM 3580 Q6DKI1_ | RPL7L1 60S ribosomal protein L7-like 6280

132 domains protein 2 C184 1
P33991_C MCM4 DNA replication Q06203 _ PPAT Amidooh .

162 licensing factor MCM4 3581 C503 midophosphoribosyltransferase | 6281
060684 _C KPNAG Importin subunit 3580 | Q72616_ ARHGAP30 Rho GTPase-activating 6282

208 alpha-7 C965 protein 30

DDX17 Probable ATP- . .
Q92841 C . QOULP9_ TBC1D24 TBC1 domain family
o77 dependent RNA helicase 3583 C223 member 24 6283
DDX17
EPRS Bifunctional SHMT2 Serine
PO?g;; -C glutamate/proline—tRNA 3584 Pségf; -~ hydroxymethyltransferase, 6284
ligase mitochondrial
EPRS Bifunctiona) ST
P07814 C : P49736 _ M CM2 DNA replication licensing
1076 glutamatellgi)éc;gge—tRNA 3585 C315 factor MCM2 6285
GART Trifunctional purine - o
P22102 C | . : : . 095071 _ UBR5 E3 ubiquitin-protein ligase
733 biosynthetic pr%tan adenosine- | 3586 C2094 UBR5 6286
PYCR1 Pyrroline-5- . i
P32322_C carboxylate reductase 1, 3587 095071 _ UBR5 E3 ubiquitin-protein ligase 6287
159 . . C2173 UBR5
mitochondrial
075794 _C| CDC123 Cell division cycle Q96L91_ i ;

212 protein 123 homoiog 3588 C162 EP400 E1A-binding protein p400 6288
002750 _C MAP2K1 Dua specificity Q6XZF7 _ DN N } 5

a1 mitogen-activated protein 3589 C1434 MBE Dynamin-binding protein 6289
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kinase
Q96RL 1 UIMC1 BRCA1-A complex P34949 _ :
co57 subunit RAPSO 3590 Cli MPI Mannose-6-phosphate isomerase | 6290
015371 _C | EIF3D Eukaryotic translation 3591 Q15437 _ SEC23B Protein transport protein 629
196 initiation factor 3 subunit C180 Sec23B 1
DHX30 Putative ATP-
Q7L2E3_ dependent RNA helicase 3592 PO99E0_ LTA4H Leukotriene A-4 hydrolase 6292
C346 DHX30 C543
000159 C MYOIC Unconventional 3593 P30460_ | HLA-B HLA class | histocompatibility 6293
763 myosin-Ic C349 antigen, B-8 alpha
Q8WTW3 [ COG1 Conserved oligomeric 3504 Q9BVHA | RIOK2 Serine/threonine-protein kinase 6294
C72 Golgi complex subunit 1 C449 RI102
Q96K P1_ EXOC2 Exocyst complex 3595 015027 _ SEC16A Protein transport protein 6295
ce27 component 2 C1273 Secl6A
PPP1CA Serine/threonine- . .
P62136_C protein phosphatase PP1-alpha | 3596 015027 _ SEC16A Protein transport protein 6296
155 catalvii C1619 Secl6A
ytic
Q9ggl\2g = SNX6 Sorting nexin-6 3597 QQE(ZQ;/!\;/ ’ XPNPEP 1 Xaa-Pro aminopeptidase 1 | 6297
Q86UY8_ NT5DC3 5-nucleotidase 3598 Q96EBG6 _ SIRT1 NAD-dependent protein 6298
C276 domain-containing protein 3 C380 deacetylase sirtuin-1
P14866_C HNRNPL Heterogeneous 3599 P10398 _ | ARAF Serine/threonine-protein kinase 6299
151 nuclear ribonucleoprotein L C514 A-Raf
P40123 C CAP2 Adenylyl cyclase- Q15046 _ . .
22 associated protein 2 3600 Ca56 KARS Lysine-tRNA ligase 6300
Q86VQ1 _ GLCCI1 Glucocorticoid- Q15046 _ :
C461 induced transcript 1 protein 3601 C534 KARS Lysine-tRNA - hgase 6301
Q13451_C FKBP5 Peptidyl-prolyl cis- Q12802_ i )
394 trans isomerase FKBPS 3602 C1548 AKAP13 A-kinase anchor protein 13 6302
QO9P2EQ _ RRBPI Ribosome-binding Q12802 _ i .
C1216 protein 1 3603 C2101 AKAP13 A-kinase anchor protein 13 6303
P51570 _C . Q9H7B4 _ SMYD3 SET and MYND domain-
351 GALK1 Galactokinase 3604 can1 containing protein 3 6304
QINSE4 IARS2 Isoleucine-tRNA Q13867 _ .
C155 Hgase, mitochondrial 3605 C40 BLMH Bleomycin hydrolase 6305
Q9BTCO _ DIDOI Death-inducer Q13867 _ .
C976 obhterator 1 3606 C189 BLMH Bleomycin hydrolase 6306
PO7355_C . Q13404 _ UBE2V1 Ubiquitin-conjugating
335 ANXA2 Annexin A2 3607 c71 enzyme E2 variant 1 6307
Q5M775 . Q9BVAO KATNB1 Katanin p80 WD40-
C578 SPECCL Cytospin-B 3608 | ™ cays containing subunit B 6308
P17987_C TCP1 T-complex protein 1 060504 _ o
218 subunit alpha 3609 C551 SORBS3 Vinexin 6309
Q99614_C | TTC1 Tetratricopeptide repeat | 55, ( PO7437_ TUBB Tubulin beta chain 6310
149 protein 1 C127
075683 _C| TIPRL TiPalike protein | 311 | %902 CRBN Protein cereblon 6311
Q52LW3_ ARHGAP29 Rho GTPase- QY490 _ L
C1066 activating protein 29 3612 | 1003 TLN1 Talin-1 6312
H3BQZ7 _ . ) Q9Y490 _ L
C405 Uncharacterized protein 3613 C2161 TLN1 Tdin-1 6313
Q9BUL9_ | RPP25 Ribonuclease P protein 3614 Q86W56 PARG Poly(ADP-ribose) 6314
C16 subunit p25 C963 glycohydrolase
Q15286 C RAB35 Ras-related protein 3615 | P49005_ | POLD2 DNA polymerase delta subunit | 6315
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163 Rab-35 ' C83 2
Pl 63297:;3_C GLB1 Beta-galactosidase 3616 Pzégj)gf_ POLD2 DNA polyrznerase delta subunit 6316
Q9HC38_ | GLOD4 Glyoxalase domain- P49006_ '
C197 containing protein 4 3617 C134 MARCKSLI MARCKS-related protein | 6317
QIUM22_ EPDR1 Mammalian 3618 Q05932 FPGS Folylpolyglutamate synthase, 6318
C88 ependymin-related protein 1 C209 mitochondrial
Q15056_C | EIF4H Eukaryotic translation Q9Y3D6 . e .
85 initiation factor 4H 3619 ca1 FIS1 Mitochondrial fission 1protein 6319
P23284_C | PPIB Peptidyl-prolyl cis-trans 3620 094916 _ | NFATS5 Nuclear factor of activated T- 6320
202 isomerase B C270 cells 5
P46777_C { RPL5 60S ribosomal protein P27708_ .
100 L5 3621 C1374 CAD CAD protein 6321
Q68C22_ -~ Q96LB3_ | IFT74 Intraflagellar transport protein 74
Coo8 TNS3 Tensin-3 3622 c53 homolog 6322
Q68CZ2_ - Q96EY9_ ADAT3 tRNA-specific adenosine
Cc1251 TNS3 Tensin-3 3231 e deaminase-like protein 3 6323
PTPN1 Tyrosine-protein
Pngfsl - phosphatase non-receptor type | 3624 07526518 - LYPLAL Acyl-protein thioesterase 1 | 6324
1
095456 _C | PSMGI Proteasome assembly 3625 P22033 _ MUT Methylmalonyl-CoA mutase, 6325
106 chaperone 1 CA433 mitochondrial
095453 C PARN Poly(A)-specific 3626 043290 _ SARTI U4/U6.U5 tri-snRNP- 6326
543 ribonuclease PARN C560 associated protein 1
Q5VTL8_ | PRPF38B Pre-mRNA-splicing 3627 043617 _ | TRAPPC3 Trafficking protein particle 6327
C113 factor 38B C31 complex subunit 3
P31948_C STIP1 Stress-induced- Q9P258_ :
370 phosphoprotein 1 3628 C337 RCC2 Protein RCC2 6328
095071 _C UBRS5 E3 ubiquitin-protein P61313 _ ; .
1476 ligase UBRS 3629 cl10 RPL15 60S ribosomal protein L15 6329
QI9NQWS6 | ANLN Actin-binding protein 095684 _
C260 anillin 3630 C244” FGFRIOP FGFR1 oncogene partner 6330
QINQWS6 | ANLN Acti n-bl pd| ng protein 3631 Q17RN3_ FAMO98C Protein FAM98C 6331
C437 anillin C36
QINQW6 | ANLN Actin-binding protein 3632 Pl11498_ PC Pyruvate carboxylase, 6332
C512 anillin C372 mitochondrial
ALDH5A1 Succinate- S )
P51649 C . Q13263 _ TR1M28 Transcription intermediary
500 semlaldehyde dehydrogenase, 3633 C152 factor 1-beta 6333
mitochondria
PI1802_C CDK4 Cyclin-dependent 3634 Q13263 _ TRIM28 Transcription intermediary 6334
78 kinase 4 C717 factor 1-beta
PAgals ¢ GMPS GMP synthase | 3635 | 072331 CPNE3 Copine-3 6335
Q9UKNS8_ | GTF3C4 General transcription Q16762_ .
C116 factor 3C polypeptide 4 3636 C64 TST Thiosulfate sulfurtransferase 6336
060504 _C — Q02790 _ FKBP4 Peptidyl-prolyl cis-trans
480 SORBS3 Vinexin 3637 C103 isomerase FK BP4 6337
Q9Y490_ . Q02790 _ FKBP4 Peptidyl-prolyl cis-trans
Co56 TLN1 Talin-1 3638 | “cag isomerase FK BP4 6338
P23381_C WARS Tryptophan-tRNA 3639 P26358_ DNMT1 DNA (cytosine-5)- 6339
309 ligase, cytoplasmic C41 methyl transferase 1
P27708_C . P26358_ DNMT1 DNA (cytosine-5)-
1696 CAD CAD protein 3640 |~ csg0 methyltransferase 1 6340
0O75607_C NPM3 Nucleoplasmin-3 3641 | Q8TEM1 NUP210 Nuclear pore membrane 6341
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79 _C767 glycoprotem 210
075 .
510361_(: CPNE3 Copine-3 3642 P6é(2)g6— RABBS8A Ras-related protein Rab-8A | 6342
P38646_C HSPADO Stress-70 protein, 3643 015446 _ CD3EAP DNA-directed RNA 6343
66 mitochondrial C5S5 __polymerase I subunit RPA34
P49588_C | AARS Alanine—-tRNA ligase, 1644 P54136_ RARS Arginine--tRNA ligase, 6344
671 cytoplasmic C115 cytoplasmic
P07602_C . . P36551_ CPOX Coproporphyrinogen-I1I
13 PSAP Proactivator polypeptide | 3645 C319 oxidase, mitochondrial 6345
P28065_C | PSMB9 Proteasome subunit 1646 Q86YVS SGK223 Tyrosine-protein kinase 6346
63 beta type-9 C155 _ SgK223
P15498 C ! Q86YVS SGK?223 Tyrosine-protein kinase
794 VAV1 Proto-oncogene vav 3647 C221 " sgK223 6347
PDHAI1 Pyruvate
P08559_C dehydrogenase E1 component | 3648 Q96PV6_ LENGS Leukocyte receptor cluster 6348
273 . C529 member 8
subunit alpha,
Q8WZ82_ OVCA2 Ovarian cancer- 1649 P30520_ ADSS Adenylosuccinate synthetase 6349
C129 associated gene 2 protein C182 isozyme 2
Pageds-c UTRN Utrophin 3650 | BRS8 | INTS9 Integrator complex subunit§ | 6350
Q14166 _C TTLL12 Tubulin--tyrosine 1651 P49589 CARS Cysteine--tRNA ligase, 6351
361 ligase-like protein 12 C182 cytoplasmic
PPIPSK2 Inositol
043314 C hexakisphosphate and 3652 P15374_ UCHL3 Ubiquitin carboxyl-terminal 6352
488 diphosphoinositol- C50 hydrolase isozyme L3
pentakisphosphate kinase 2
Po0ss1C DSTN Destrin 3653 | F3513%- | SECI3 Protein SEC13 homolog | 6353
SMCHD! Structural
A6NHRY_ | maintenance of chromosomes 3654 Q9NRO9S_ BIRC6 Baculoviral IAP repeat- 6354
C444 flexible hinge domain C1547 containing protein 6
containing 1
MED16 Mediator of RNA
Q9Y2X0_ polymerase Il transcription 3655 ABMVXT Uncharacterized protein 6355
C539 subunit _C100
Q5VYS8_ ZCCHC6 Terminal 3656 P56192 MARS Methionine--tRNA ligase, 6356
C70 uridylyltransferase 7 C333 cytoplasmic
P24298 C | GPT Alanine aminotransferase Q8NAG6 ANKLE1 Ankyrin repeat and LEM
- 3657 < .. . 6357
450 1 C517 domain-containing protein 1
P42331_C ARHGAP2S Rho GTPase- 1658 P55884 | EIF3B Eukaryotic translation initiation 6358
448 activating protein 25 C302 factor 3 subunit
Q14573 _C ITPR3 Inositol 1,4,5- 3659 Q86V15_ CASZ1 Zinc finger protein castor 6359
1638 trisphosphate receptor type 3 C35 homolog 1
WDHD1 WD repeat and . . .
075717_C N QIH2G2 SLK STE20-like serine/threonine-
716 HMG-box DNA—blndmg 3660 Ci153 protein kinase 6360
protein 1 =
QINYV4_ CDK12 Cyclin-dependent 3661 Q99570_ PIK3R4 Phosphoinositide 3-kinase 6361
C723 kinase 12 C899 regulatory subunit 4
P62487_C | POLR2G DNA-directed RNA 3662 Q9BVP2 GNL3 Guanine nucleotide-binding 6362
38 ~_polymerase II subunit RPB7 C251 protein-like 3
Q96199_C . . Q13813 _ SPTAN1 Spectrin alpha chain, non-
369 SUCLG2 Succinyl-CoA ligase | 3663 C1454 erythrocytic 1 6363
000629 _C KPNA4 Importin subunit 3664 Q6P3S1_ | DENND1B DENN domain-containing 6364
57 alpha4 C21 protein 1B

-252-




WO 2017/210600 PCT/US2017/035748
Q9BWS85_ | CCDC94 Coiled-coil domain- P07737_ .

275 containing protein 94 3665 | con PFNI Profilin-1 6365
QONUQ6_ SPATS2L SPATS2-like 3666 000425_ | IGF2BP3 Insulin-like growth factor 2 6366

C367 protein C546 mRNA-binding protein
QSZXSO RSBN1 Round spe;matid basic 3667 QQCI-IS;4 2_ | UBE2Z Ubiquitirllz-gc?jugating enzyme | oo

protein
INPP5D Phosphatidylinositol N . .
Q92835 C 3,4,5-trisphosphate 5- 3668 | Qe - | UPE2Z Ubiquitn-conjugating enzyme | 3¢5
phosphatase 1

QI9Y6E(_ STK24 Serine/threonine- Q9UKVE .

C415 * protein kinase 24 3669 C188 EIF2C2 Protein argonaute-2 6369
P49458 C SRP9 Signal recognition Q00796 _ .

39 particle 9 kDa protein 3670 C350 SORD Sorbitol dehydrogenase 6370
04795 C MYO”;‘;(;‘;‘;’_‘I‘Q’““°““ 3671 | Q0OT6- | CAB39 Calcium-binding protein 39 | 6371
Q9UPN3 _ MACF1 Microtubule-actin 3672 P00492 HPRT1 Hypoxanthine-guanine 6372

C4429 cross-linking factor 1, isoforms C66 phosphoribosyltransferase
FIGLS2.C | CBRI Carbonyl reductase | 3673 | S0V DNAAF? Protein kintoun 6373
0923‘2'20 SLCAAIAP Kanadaptin | 3674 | © e - VAV1 Proto-oncogene vav 6374
075369 _C o Q92499 | DDX1 ATP-dependent RNA helicase

2115 FLNB Filamin-B 3675 C668 DDX1 6375
P48147 C . P08559 _ PDHAI1 Pyruvate dehydrogenase E1

255 PREP Prolyl endopeptidase 3676 C261 component subunit alpha, 6376
Q8PL24_ | TMEDS Protein TMEDS | 3677 Q%g;f— GRAMD? GR;ﬁdw‘}g‘;‘am'“m‘m“g 6377
P21980 C TGM2 Protein-glutamine 3678 Q96PE3 _ INPP4A Type I inositol 3,4- 6378

10 amma-glutamyltransferase 2 C854 bisphosphate 4-phosphatase
Ql 6?;0__C IGfl;BP7 lI)t.lszin-like grov;th 3679 Q91§§?8 UBE2T Ubiquitirlxa-;o’lx:njugating enzyme | (a0

ctor-binding protein
P25205 C MCM3 DNA replication Q9H307_ ..

446 licensing factor MCM3 | 3880 | “ca39 PNN Pinin 6380

Qlé1sLC SEPT7 Septin-7 3681 | Toooo- UTRN Utrophin 6381
P83369_C | LSMI11 U7 snRNA-associated P46939_ .
.82 Sm-like protein LSm11 | 2052 | 2098 UTRN Utrophin 6382
Qo0 1182 133_C PFKP 6-phct)ys§ilocfructokmase 3683 Pégggz_ UTRN Utrophin 6383
P49792 C | RANBP2 E3 SUMO-protein 3684 Q04637_ EIF4G1 Eukaryotic translation 6384

3071 ligase RanBP2 C934 initiation factor 4 gamma 1

CLPX ATP-dependent Clp
0765%%1—0 protease ATP-binding subunit | 3685 D6CR‘2 0‘D44 CDK?7 Cyclin-dependent kinase 7 | 6385
clp -
Q5T2R2_ X PDhSSl Decaprenyl- 3686 P52701_ MSH6 DNA misms;tch repair protein 6386
C315 diphosphate synthase subunit 1 C579 Mshé
MMS19 MMS 19 nucleotide . . . .
Q96T76_ . - - 060292 | SIPA1L3 Signal-induced proliferation-
C356 excision repair protein | 3687 | "¢y 357 associated 1-like protein 6387
homolog
Q12996 _C | CSTF3 Cleavage stimulation Q16831_ 1

646 factor subunit 3 3688 C17 UPP1 Uridine phosphorylase 1 6388
P35250_C RFC2 Replication factor C P49368 CCT3 T-complex protein 1 subunit

255 subunit 2 3689 | " 37 gamma 6389
Q5VVQ6_ [ YODI Ubiquitin thicesterase 075962 _ . . . ,

c97 OTU1 -3690 C1717 TRIO Triple functional domain protein | 6390
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QOBXP5

SRRT Serrate RNA effector

075962

C640 molecule homolog 3691 | “(yay7~ | TRIO Triple functional domain protein | 6391 |
P62701_C | RPSAX 40S ribosomal protein Q53H82 _ . .
181 S4, X isoform 3692 Cl00 LACTB2 Betalactamase-like protein 2 | 6392
Q09028_C RBBP4 Histone-binding 3693 Q5TC12_ | ATPAFI ATP synthase mitochondria 6393
138 protein RBBP4 C321 FI complex assembly factor 1
Q8WXHO - P33992 _ MCM5 DNA replication licensing
C39 SYNE2 Nesprin-2 3694 coo1 factor MCM5 6394
P62633_C | CNBP Cdlular nucleic acid- 3605 | P12081_ HARS Histidine-tRNA  ligase, 6395
111 binding protein C455 cytoplasmic
QB8N4X5 _ AFAPLL2 Actin filament- 3696 Q15418 _ | RPS6KA 1 Ribosomal protein S6 kinase 6396
C292 associated protein 1-like 2 C432 apha-1
Q9HASO _ N P49590 _ HARS2 Probable hisudine-tRNA
c182 C170rf75 Protein Njmu-RI 3697 C236 ligase, mitochondrial 6397
094806 C PRKD3 Serine/threonine- 014893 . .
29 ~ protein kinase D3 3698 63 " GEMIN2 Gem-associated protein 2 6398
Q7z6Z7_ | HUWEI E3 ubiquitin-protein Q9HOD6 i .
C2181 ligaseHUWE 3699 C557 XRN2 5-3 exoribonuclease 2 6399
P14598 C NCF1 Neutrophil cytosol 3700 Q4GOF5_ VPS26B Vacuolar protein sorting- 6400
111 factor 1 C334 associated protein 26B
P23193 C TCEA1 Transcription P08567 _ .
212 elongation factor A protein 1 3701 C59 PLEK Pleckstrin 6401
P60953 C | CDC42 Cel division control P50135 . .
105~ protein 42 homolog 3702 C196 ~ HNMT Histamine N-methyltransferase | 6402
Q03426 C . Q9BXF6 RAB11FIP5 Rabll family-interacting
339 MVK Mevalonate kinase 3703 C66 protein 5 6403
Q9H6S3_ EPS8L2 Epiderma growth 3704 P51668 _ UBE2D1 Ubiquitin-conjugating 6404
C358 factor receptor kinase substrate cm enzyme E2 DI
P30566 C . Q5TOL3_ Ctorfl 11Uncharacterized protein
13" ADSL Adenylosuccinate lyase | 3705 C212 Clorflll 6405
SMCHDI Structural maintenance of
PS1610 C | L1cFC1 Host cell factor 1 | 3706 | ACNHRI 1 chromosomes flexible hinge domain | 6406
352 _C897 -
containing 1
. SMCHDI Structural maintenance of
Q9e1n.C GONIL1 Trensiational 3707 Af:'\i'ggegg chromosomes flexible hinge domain | 6407
activalo - containing 1
Q92616 _C GCN1L1 Trandational 3708 Q12824 | SMARCB1 SWI/SNF-related matrix- 6408
2469 activator GCN1 ci167 associated actin-dependent
Q92614 C MY OI 8A Unconventional 3709 Q969R8 | ITFG2 Integrin-alpha FG-GAP repeat- 6409
1080 myosin-XVnia C438 containing protein 2
QUBZK7_ TrZOL i t';irt:ﬁ]);" 'F';i/gr? oo | P74 ATF7 Cydlic AMP-dependent 6410
C434 TBL1XRI C61 transcription factor ATF-7
P53618 C . 000410 .
623~ COPB1 Coatpmer subunit beta | 3711 C1057 IPO5 Importin-5 6411
QB8TEX9_ . Q9BT25_ | HAUS8 HAUS augmin-like complex
ca2 IPO4 Importin-4 3712 C354 subunit 8 6412
P49327 C . 095861 _ BPNT1 3(2),5-bisphosphate
1548~ FASN Fatty acid synthase 3713 C206 nuclectidase 1 6413
PFKFB3 6-phosphofructo-2-
Q16875_C kinase/fructose-2,6- 3714 015260 _ SURF4 Surfeit locus protein 4 6414
155 . C32
bisphosphatase
IMPDHL1 Inosine-5-
P20839_C monophosphate dehydrogenase | 3715 P35580_ MYH10Myosin-10 6415
331 1 C1238
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P40?§§ _C | MDH2 l\ﬂq?ltgt;]gﬁg%glrogenase, 3716 P3§1277£) - SPR Sepiapterin reductase 6416
PEO2T_C | MTIX MetlothionainiX | 3727 | Pag— | AKRICS Aldokad reductase family 3 6497
Q12769_C NUP160 Nuclear pore 3718 P42331 _ ARHGAP25 Rho GTPase-activating 6418
1166 complex protein Nup 160 C302 protein 25
PASDS-C ;%Zfl'l‘lfz Cig?am?ﬁgtm?r: ar19 | 20— RUVBL2 RuvB-like 2 6419
Q8TBC4_ UBA3 NEDD8-activating 3720 Q92621 _ | NUP205 Nuclear pore complex protein 6420
C82 enzyme E| catalytic sub-unit Cc877 Nup205
P26639_C TARS Threonine-tRNA 3791 Q92621 _ | NUP205 Nuclear pore complex protein 6421
107 ligase, cytoplasmic Cl1297 Nup205
ETFA Electron transfer
PI3804 _C flavoprotein subunit alpha, 3722 Pa2025_ ACTR1B Beta-centractin 6422

53 mitochondrial Cc222

AGBNEQ9_ . Q5H9R7 _ PPP6R3 Serine/threonine-protein
C148 RPSAP58 Protein RPSAP58 | 3723 caaa phosphatase 6 regulatory 6423
Q12888_C | TP53BP1 Tumor suppressor Q02241 Y .
513 p53-binding protein 1 3724 caa7 KIF23 Kinesin-like protein KIF23 6424
Q02252 _C | ALDHG6A1 Methylmalonate- 094915 _ ] i
368 semialdehyde dehydrogenase 3725 C888 FRYL Protein furry homolog-like 6425
Peoiad-C | PP Tripeptidyl-peptidese 2 | 3726 | Moo - COPA Coatomer subunit dpha | 6426
Q9H1B7 _ | IRF2BPL Interferon regulatory P53621 .
63 factor 2-binding proteinlike | 52/ | c522 COPA Coatomer subunit apha 6427
MYD88 Myeloid
Q9%36_C | differentiation primary a7 | %% | NDUFA2 NADH dehydrogenase | 6428
response protein M
PaseT ¢ G?égi;ﬁ;?gﬁ;; | a9 | MO~ IL18 Interleukin-18 6429
Q6KC79 _ . Bl . Q86Y37_ [ CACUL1 CDK2-associated and cullin
C304 NIPBL Nipped-B-like protein | 3730 C362 domain-containing protein 6430
MCMBP Mini-chromosome
QOBTE3_ | | intenance complex-binging | 3731 | Q%9704 DOK1 Docking protein 1 6431
C200 protein C115
P42574_C 075153 _ KIAA0664 Clustered mitochondria

170~ CASP3 Caspase-3 3732 | " co14 protein homolog 6432
Qgglge_ DCPlAe’:]’ZF;NmQ'iicapp' g | 3733 Q?l%gl— SH3GL1 Endophilin-A2 6433
095425 _C . 043294 | TGFB1I1 Transforming growth factor

1101 SVIL Supervillin 3341 cate beta- 1-induced transcript 1 6434
QINS86 _ . i Q7Z7H8_ | MRPL10 39S ribosomal protein L10,

C169 LANCL2 LanC-like protein 2 | 3735 c213 mitochondrial 6435
QBNC60_ | NOAL Nitric oxide-associated | 5740 Q96IF1 _ AJUBA LIM domain-containing 6436

C393 protein 1 C182 protein gjuba
014;?; —C | TPPL Tripcptidyl-peptidasc 1 | 3737 Qsﬁglze_ ZNF114 Zinc finger protein 114 | 6437
P61088_C | UBE2N Ubiquirin-conjugating Q8NC26 _ L .

87 enzyme E2 N 3738 C136 ZNF114 Zinc finger protein 114 6438
QARXS. pfg;g"e' Freseduence 3739 Pzéége’— GSTM3 Glutathione S-transferase Mu 3 | 6439
Q5JRX3_ PITRMI P_resequenc_:e 3740 Q8WXA9 SREK_l Spli_ci ng _regulatory 6440

C869 protease, mitochondrial C494 glutamine/lysine-rich protein
Q9BRP1 _ PDCD2L Programmed cell 3741
ClOO death protein 2-like
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[0408] Table 4 illustrates an exemplary list of cysteme-containing proteins identified in ahuman T cell.

Table 4 further showsthe accession number (or the protein identifier) of the protein, cysteine residue

number, and an illustrative peptide fragment containing the cysteine of interest (denoted by C*).

Table 4
SEQ SEQ
Identifier Protein Name ID | Identifier Protein Name D
.. NO: NO:
Q13418 C Ly N P37235_C HPCALI Hippocalcin-like
239 ILK Integrin-linked protein kinase 6441 185 protein 1 8047
P07203 C . . Q9BSJ8 ESYT1 Extended
156 GPX1 Glutathione peroxidase 1 6442 C370 synaptotagmin-1 8048
P00390_C GSR Glutathione reductase, P51610_C
102 mitochondrial 6443 227 HCFC! Host cell factor 1 8049
P07203_C ) . P49753 C | ACOT2 Acyl-coenzyme A
78 GPX1 Glutathione peroxidase 1 6444 401 thioesterase 2, mitochondrial 8050
Q9BRAZ _ TXNDC17 Thioredoxin domain- 6445 J3QR44_ CDK11B Cyclin-dependent 8051
C43 containing protein 17 C430 kinase 11B .
Q01844 C i di . P21127_C CDK11B Cyclin-dependent
524 EWSRI1 RNA-binding protein EWS 6446 440 Kinase 11B 8052
. ZZFEF1 Zinc finger ZZ-type
Q99798 C ACO?2 Aconitate hydratase, 043149 _ .
185 mitochondrial 6447 |~ o9 and EF-hand domain- | 8033
containing
. . FAMI120A Constitutive
P1820 13 51 C| PTPNI 'I‘;:gf::e-plt'zlt-em Ehlo sphatase | c14g Q9(I;ISZ3132_ coactivator of PPAR-gamma- | 8054
ceptor typ like protein 1
Q9Y2R4_ | DDX52 Probable ATP-dependent RNA 6449 Q6PJTT_ ZC3H14 Zinc finger CCCH 8055
C536 helicase DDX52 C261 domain-containing protein 14
P53621 C . ~ Q9Y613 FHODI1 FH1/FH2 domain-
971 COPA Coatomer subunit alpha 6450 C31 containing protein 1 8056
P31930 C | UQCRCI Cytochrome b-c1 complex QIY4F9_ .
180 subunit 1, mitochondrial 6451 C596 FAMSé65B Protein FAM65B 8057
ATP2A3
P0S211 C | 5oTp| Glutathione S-transferase P | 6452 | 03084 | garcoplasmic/endoplasmic | 8058
48 C614 . .
reticulum calcium ATPase
P46459_C . . P78527 C PRKDC DNA-dependent
264 NSF Vesicle-fusing ATPase 6453 25 protein kinase catalytic subunit 8059
ACAP1 Arf-GAP with coiled- :
QONRS6_ | \jpNII Muscleblind-like protein 1 | 6454 | Q13027 | " coil ANK repeatand PH | 8060
C43 C501 .
domain 1
RAB3GAP2 Rab3 GTPase-
QSVZF2_ | \pN12 Muscleblind-like protein2 | 6455 | CE2M9 | aetivating protein non-catalytic | 8061
C43 _C1336 subunit
P49368 C CCT3 T-complex protein 1 subunit P62857_C | RPS28 40S ribosomal protein
- 6456 8062
455 gamma 27 S28
P47756_C CAPZB F-actin-capping protein P60981_C .
62 subunit beta 6457 163 DSTN Destrin 8063
P57737 C \ Q96SK2_ TMEM209 Transmembrane
42 CORO7 Coronin-7 6458 C158 protein 209 8064
Q9BV79_ | MECR Trans-2-enoyl-CoA reductase, 6459 P15153 C RAC2 Ras-related C3 8065
€263 mitochondrial 178 botulinum toxin substrate 2
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P13010_C XRCCS5 X-ray repair cross- P37802 C .
339 complementing protein 5 6460 124 TAGLN?2 Transgelin-2 8066
Q9H2U2_ PPA2 Inorganic pyrophosphatase 2, 6461 Q63HNS_ | RNF213 E3 ubiquitin-protein 8067
C302 mitochondrial C3554 ligase RNF213
P13010_C XRCCS5 X-ray tepair cross- 6462 094915_ | FRYL Protein furry homolog- 8068
346 complementing protein 5 Cg8s like
Q16875 C PFKFB3 6-phosphofructo-2- 6463 QYUPRO_ | PLCL2 Inactive phospholipase 8069
102 kinase/fructose-2,6-bisphosphata C90 C-like protein 2
P14866 C HNRNPL Heterogeneous nuclear 6464 QI96ME7_ | ZNF512 Zinc finger protein 8070
452 ribonucleoprotein L C324 512
. RPUSD2 RNA
Q99798 C ACO2 Aconitate hydratase, Q8IZ73_ .
448 mitochondrial 6465 | “a3 pseudouridylate synthase | 8071
A domain-containing protein
Q99798 C ACO?2 Aconitate hydratase, 6466 Q5SNT2_ | TMEM201 Transmembrane 8072
451 mitochondrial C498 protein 201
Q9COB1 _ FTO Alpha-ketoglutarate-dependent 6467 Q14980 _ NUMAI1 Nuclear mitotic 8073
C326 dioxygenase FTO C1937 apparatus protein 1
Q92947_C | GCDH Glutaryl-CoA dehydrogenase, 6468 Q9BSD7_ NTPCR Cancer-related 8074
115 mitochondrial . C184 nucleoside-triphosphatase
Q92597 C NDRG1 Protein NDRG1 ga69 | F96192.C |  MARS Methionine-tRNA | 454
168 441 ligase, cytoplasmic
P09874_C Q9BWW4 | SSBP3 Single-stranded DNA-
208 PARP] Polymerase 2 6470 C80 binding protein 3 8076
P55036_C | PSMD4 268 proteasome non-ATPase 6471 P62834 C | RAP1A Ras-related protein 8077
58 regulatory subunit 4 139 Rap-1A
SMCHD1 Structural maintenance of GLUD2 Glutamate
Aécbﬁlg — | chromosomes flexible hinge domain- | 6472 P4914 ,728 C dehydrogenase 2, 8078
containing protein 1 mitochondrial
GLUD1 Glutamate
QZCI\;I%S_ AAK]1 AP2-associated protein kinase 1 | 6473 P0013 7627 < dehydrogenase 1, 8079
mitochondrial
014880_C MGST3 Microsomal glutathione S- 6474 P23396_C | RPS3 40S ribosomal protein 8080
56 transferase 3 134 S3
Q9C0J8_ WDR33 pre-mRNA 3 end processing 6475 075947 _ | ATPSH ATP synthase subunit 8081
C120 protein WDR33 C101 d, mitochondrial
Q96MET_ . . Q9HC38_ | GLOD4 Glyoxalase domain-
C410 ZNF512 Zinc finger protein 512 6476 C171 containing protein 4 8082
Q01813 _C . 000233 | PSMD?Y 268 proteasome non-
641 PFKP 6-phosphofructokinase type C | 6477 C59 ATPase regulatory subunit 9 8083
P21333 C - P14866_C HNRNPL Heterogeneous
810 FLNA Filamin-A 6478 472 nuclear ribonucleoprotein L 8084
P07858_C . Q04206_ RELA Transcription factor
108 CTSB Cathepsin B 6479 C105 D65 8085
QIUGIS _ . Q96FW1_ | OTUBI1 Ubiquitin thioesterase
2 TES Testin 6480 C23 OTUBI 8086
. TRMT112 tRNA
P4810:17_C ATPSO AT_I:OSYhflch:?a:“b“m‘ o, 6481 Q9é]31 g 0. methyltransferase 112 8087
mifochion homolog
F277C DCK Deoxycytidine kinase 6482 | O - STRN Striatin 8088
Q9CO0J8_ WDR33 pre-mRNA 3 end processing P08047_C .
C249 protein WDR33 6483 755 SP1 Transcription factor Spl1 | 8089
Q9UMS4_ | PRPF19 Pre-mRNA-processing factor 6484 P60174_C TPI1 Triosephosphate 8090
C298 19 104 isomerase
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P25705_C | ATP5A1 ATP synthase subunit alpha, 6485 075362_ ZNF217 Zinc finger protein 8091
294 mitochondrial C286 217
R Uncharacterized protein 6486 | %0320~ | DOK2 Docking protein2 | 8092
Q1KMD3 HNRNPUL2 Heterogeneous nuclear 6487 P49792_ C | RANBP2 E3 SUMO-protein 8093
C518 ribonucleoprotein U-like protein 2 2791 ligase RanBP2
Q8Iw45_ CARKD ATP-dependent (S)- Q13428 .
c82 NAD(P)H-hydrate dehydratase 6488 C38 TCOF1 Treacle protein 8094
P09110_C ACAAI 3-ketoacyl-CoA thiolase, 6489 Q8TDA47_ RPS4Y2 408 ribosomal 8095
177 peroxisomal C41 protein S4, Y isoform 2
P34949_C ; . P22090_C RPS4Y1 408 ribosomal
1 MPI Mannose-6-phosphate isomerase | 6490 41 protein S4, Y isoform 1 8096
Q7RTVO_ PHF5A PHD finger-like domain- 6491 Q8NDH3 NPEPL1 Probable 8097
C49 containing protein SA C504 aminopeptidase NPEPL1
Q9BWDI1 | ACAT2 Acetyl-CoA acetyltransferase, 6492 Q96P11_ NSUNS Putative 8098
C65 cytosolic C362 methyltransferase NSUNS
P48735 C . Q8N3X1_ FNBP4 Formin-binding
154 IDH2 Isocitrate dehydrogenase 6493 C877 protein 4 8099
ALG3 Dol-P-
P51665_C | PSMD7 268 proteasome non-ATPase 6494 Q92685_ | Man:Man(5)GlcNAc(2)-PP- 8100
116 regulatory subunit 7 C21 Dol alpha-1,3-
mannosyltransferase
Q6YN16_ HSDL2 Hydroxysteroid 6495 Q00013 _ MPP1 55 kDa erythrocyte 8101
C218 dehydrogenase-like protein 2 C242 membrane protein
P14866_C HNRNPL Heterogeneous nuclear QIBTX1_ .
581 ribonucleprotein L 6495 C468 TMEM48 Nucleoporin NDC1 | 8102
P78417_C GSTO1 Glutathione S-transferase 6497 Q96RU3_ FNBP1 Formin-binding 8103
32 omega-1 C609 protein 1
P51610_C P31749 C AKT1 RAC-alpha
1872 HCFC1 Host cell factor 1 6498 310 serine/threonine-protein kinase 8104
Q86WV6_ TMEM173 Transmembrane protein 6499 Q9Y243 AKT3 RAC-gamma 8105
C206 173 C307 serine/threonine-protein kinase
PDHA Pyruvate dehydrogenase E1
P08559_C component subunit alpha, somatic 6500 P31751 C . AKT2' RAC-be!ta . 8106
181 . . 311 serine/threonine-protein kinase
form, mitochondrial
060318 C | MCM3AP 80 kDa MCM3-associated 6501 095248 _ SBF1 Myotubularin-related 8107
1285 protein C1374 protein 5
P78527_C PRKDC DNA-dependent protein 6502 094953 _ KDM4B Lysine-specific 8108
4106 kinase catalytic subunit C694 demethylase 4B
P31943 C HNRNPH1 Heterogeneous nuclear 6503 095295_ | SNAPIN SNARE-associated 8109
34 ribonucleoprotein H C66 protein Snapin
P62333_C PSMC6 268 protease regulatory 6504 Q9Y4W2 | LASIL Ribosomal biogenesis 8110
170 subunit 10B C690 protein LAS1L
014776_C TCERG! Transcription elongation 6505 P29375 C KDMS5A Lysine-specific 8111
1062 regulator 1 838 demethylase SA
Q9Y3Z3 _ SAMHD1 SAM domain and HD 6506 P52948 C | NUP98 Nuclear pore complex 8112
C341 domain-containing protein 1 1068 _protein Nup98-Nup96
Q96GMS_ | SMARCDI1 SWI/SNF-related matrix- 6507 Q9Y5Y2 | NUBP2 Cytosolic Fe-S cluster 8113
C460 associated actin-dependent C269 assembly factor NUBP2
P29350 C | PTPNG6 Tyrosine-protein phosphatase P12814 C i
361 non-receptor type 6 6508 370 ACTNI1 Alpha-actinin-1 8114
P14§4255—C HSP90BI Endoplasmin 6509 025510361— CPNE3 Copine-3 8115
P10515_C DLAT Dihydrolipoyllysine-residue 6510 Q7Z2W4_ | ZC3HAV1 Zinc finger CCCH- 8116
586 acetyltransferase component of C38 type antiviral protein 1
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pyruvate dehydrogenase complex,
mitochondrial
POZ%iZ_C HBD Hemoglobin subunit delta 6511 P51165LE§J6_C HCFC1 Host cell factor 1 8117
P14g714_C MIF Macrophag(? ag::)%ratlon inhibitory 6512 P511681905_C HCECL Host cell factor 1 8118
P04083_C . P40939 _C | HADHA Trifunctional enzyme
343 ANXAL Annexin Al 6513 322 subunit alpha, mitochondrial 8119
P04406_C | GAPDH Glyceradehyde-3-phosphate 6514 Q63HN8 _ | RNF213 E3 ubiquitin-protein 8120
247 dehyd.rogenasg . : C3261 ligase RNF213
09422% _C | SUNI SUN domalnl-contajm ng protein 6515 I3t3§j_ Uncharacterized protein 8121
Q9UH99 _ | SUN2 SUN domain-containing protein 6516 Q6§380265_ AIRHC(;EF18 tho gfuanine 8122
C563 2 ] nucleotide exchange factor 18
PLeTo ¢ LCP1 Plastin-2 6517 | 0T - NUD;ﬁggﬂzote'” 8123
095985 C ' P52701_C | MSH6 DNA mismatch repair
217 TOP3B DNA topoisomerase 3-beta-| 6518 615 orotein Msh6 8124
P0O0367_C | GLUDI Ghitamate dehydrogenase 1, 6519 Q9Y4K1_ | AIMI Absent in melanoma 1 8125
376 mitochondrial C976 protein
P49§§8_C GSK3A Glycog;r;) hga/nthase kinase-3 6520 Q%:5262351_ TSN Tranglin 8126
P12814_C - QOHOL4 _ KANSL2 KAT8 regulatory
154 ACTN1 Alpha-actinin-1 6521 c117 NSL complex subunit 2 8127
P55084_C | HADHB Trifunctional enzyme subunit 6522 Q66K 74 _ MAP| S Microtubule- 8128
458 beta, mitochondrial C435 associated protein 1S
P63220_C . . Q66K 74 _ MAPS Microtubule-
56 RPS21 40S ribosomal protein S21 6523 ca40 associated protein | S 8129
043707 C - 075319 _ | DUSP1 1RNA/RNP complex-
173~ ACTN4 Alpha-acu nin-4 6524 C325 Linteracting phosphatase 8130
Q49A26 _ GLYR1 Putative oxidoreductase 6525 Q02543 _ RPL18A 60S ribosomal 8131
C356 GLYR1 C16 protein L18a
POM121 Nuclear envelope
QINYLI_ TMOD3 Tropomodulin-3 6526 QOBHAL_ pore membrane protein POM 8132
C231 C307 121
Q63HNS _ RNF213 E3 ubiquitin-protein ligase 6527 Q6PJE2 _ POMZP3 POM121 andZP3 8133
C2943 RNF213 C42 fusion protein
. . . POM121C Nuclear envelope
P27987_C | ITPKB Inositol-trisphosphate 3-kinase 6528 ABCG34 _ pore membrane protein POM | 8134
740 B Cc284 121C
Q96F15 _ GIMAPS GTPase IMAP family 6529 014523 _ C2CD2L C2 domain- 8135
C185 member 5 C359 containing protein 2-like
Q13501_C Q99986 _ VRK 1 Serine/threonine-
131 SQSTM1 Sequestosome-1 6530 C50 protein kinase VRK1 8136
P00441_C , . P62995_C | TRA2B Transformer-2 protein
147" SOD1 Superoxide dismutase 6531 118 homolog beta 8137
Q926%6_C | GCNI L1 Trandational activator GCNI | 6532 PGZ??S’—C TRAZB ;;fn”jggmkfg 2 protein | g138
Q08123_C NSUN2 tRN: I(cytc;fsi ne(34)-C(5))- 6533 ngggo_ RRsllatRibo&)rtng bir(])genoisis 8139
321 methyltransferase regulatory protein homolog
Q01518_C CAPl Adenylyl cyclase-associated 6534 PO8575_C PTPRC Receptor-type 8140
416 protein 1 608 tyrosine-protein phosphatase C
P55735_C . 043704 _ SULT1B1 Sulfotransferase
o5~ SEC 13 Protein SEC 13 homolog 6535 C22 family cytosolic 1B member 1 8141
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P08133_C : P46060_C RANGAP] Ran GTPase-
59 ANXAGB Annexin A6 6536 573 activating protein 1 8142

P62910_C . . E9PMF8_ PTPRC Receptor-type

96 RPL 32 60S ribosomal protein L32 6537 C542 tyrosine-protein phosphatase C 8143

NFATC2 Nuclear factor of
P62306_C SNRPF Small nuclear Q13469_ : .
66 fbonucleo protein F 6538 C386 activated T-celzls cytoplasmic | 8144
, SMCHD 1 Structural

13L420_C : . ABNHR9 [ maintenance of chromosomes

311 LSM14A Protein LSM14 homolog A | 6539 _C1710 flexiblehinge domain 8145

containing |

Q8ND56_ . 043159 _ RRP8 Ribosomal RNA-

C375 LSM14A Protein LSM14 homql og A | 6540 cas1 processing protein 8 8146
P57Zg77 C CORO07 Coronm-7 6541 Q%9247349— CNN2 Calponin-2 8147
Q8TD19_ | NEK9 Serine/threonine-protein kinase 6543 006330 _ RBPJ Recombining binding 8149

C487 Nek9 C397 protein suppressor of hairless

) ZW10
Q99556617_C NUP88 Nucl eaerorg8complex protein 6544 04352)23_ Centromere/kinetochore 8150
up protein zw10 homolog
P21333_C — Q8N806_ | UBR?Y Putative E3 ubiquitin-

631 FLNA Filamin-A 6545 C35 protein ligase UBR7 8151
P26':'2>23_C HMGB2 High mcl)3bé lity group protein 6546 Q9(L:J3Gs\§/)2 NDRG3 Protein NDRG3 8152
PO94;%9_C HMGB1 High mcIJBb{Iity group protein 6547 PO8;'15§_C ANXAS Annexin A5 8153
099460 _C | PSMD 126S proteasome non-ATPase 6548 Q92878_ RADS50 DNA repair protein 8154

898 regulatory subunit 1 C1296 RAD50
Q92;§5_C DPF2 Zinc finger protein ubi-d4 6549 BO(\:/|01£;3_ VARS Valyl-tRNA synthetase | 8155
Q16822_C PCK2 Phosphoenol pyruvate 6550 094903 _ PROSC Proline synthase co- 8156

431 carboxykinase C261 transcribed bacterial homolog
095671 _C ASMTLN-acetylserotonin  O- 6551 P53041_C PPP5C Serme/threonine- 8157

441 methyltransferase-like protein 5 216108 plsrgt(e:i Izngoesghiase ?

Q9UGI8_ : a icator 0
c412 TESTestin 6552 | “cies5 cytokinesis protein 2 8158
PTPN7 Tyrosine-protein
Q1?;50754_C DGKZ Diacylglycerol kinase zeta 6553 PSS%:;G—C phosphatase non-receptor type | 8159
7
QOUGI8_ : Q86YVO0_ RASAL3 RAS protein

C416 TESTestin 6554 | ™ caos activator like-3 8160
QINZA1 | CLIC5 Chlorideintracellular channel 6555 Q6P1X6__ C8orf82 UPF0598 protein 8161

C191 protein 5 C98 C8orf82
P43354 C | NR4A2 Nuclear receptor subfamily 4 6556 Q8'(I':D2NG_ BRIX1 Ri téosg)(r?ehbi og:anesis 8162

566 group A member 2 5 protein omolog
P22736_C | NR4A1 Nuclear receptor subfamily 4 6557 Q15424 SAFB Scaffold attachment 8163

566 group A member 1 C225 factor Bl
QI96EPO_ RNF31 E3 ubiquitin-protein ligase 6558 Q14151 _ SAFB2 Scaffold attachment 8164

C504 RNF31 C224 factor B2
P30048_C PRDX3 Thioredoxin-dependent Q8WXHO -

229 peroxide reductase, mitochondrial 6559 ¥ 45?:;81(: VDASCYZNVEZItNeﬁpo:m 2d t 8165
P21333_C — ) oltage-dependen

210 FLNA Filamin-A 6560 13 anion-selective channel protein 8166
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UBXN4 UBX domain-

C627 SLFEN5S Schlafen family member 5 6561 “Cl44 containing protein 4 8167
Q92608 _C DOCK?2 Dedicator of cytokinesis 6562 PO7741 C APRT Adenine 8168
465 protein 2 83 phosphoribosyltransferase
075592 C MYCBP2 Probable E3 ubiquitin- 6563 Q9BWH6 RPAPL RNA polymerase [T- 8169
1868 protein ligase MY CBP2 C1039 associated protein 1
P21333 _C —— Q96EPO _ RNF31 E3 ubiquitin-protein
205 FLNA Filamin-A 6564 C551 ligase RNF31 8170
MKI67IP MKI67 FHA
P21 I -
333_C FLNA Filamin-A 6565 QUBYC3 domain-interacting nucleolar 8171
2160 C237 .
- phosphoprotein
P30626 _C SRI Sorcin 6566 P17655_C CAPN2 Calpam_-2 catalytic 8172
57 39 subunit
QOP2T1 _ Q12789 _ | GTF3C1 General transcription
C348 GMPR2 GMP reductase 2 6567 ca2 factor 3C polypeptide 1 8173
Q52LX0 _C . 000410 _ N -
295 FAM98B Protein FAM98B 6568 C1078 I¥O 5 Importin-5 8174
Q13813 _C SPTAN1 Spectrin alpha chain, non- 6569 Q15796 _ SMAD2 Mothers against 8175
956 erythrocytic 1 C70 decapentaplegic homolog 2
Q8NCAS _ . Q9H7D7 _ | WDR26 WD repeat-containing
c293 FAMO98BA Protein FAM98A 6570 C656 protein 26 8176
Q96G03 _ 094804 _ STK10 Serine/threonine- s
C573 PGM 2 Phosphoglucomutase-2 6571 Co47 protein kinase 10 8177
SMCHD1 Structural
075832 _C | PSMDIO 26Sproteasome non-ATPase | ., | ABNHRO maintenance of chromosomes | g/-0
107 regulatory subunit 10 _C59 flexible hinge domain
containing 1
095312 < LYPLA2 Acyl-protein thioesterase 2 6573 ngggl— SQSTM1 Sequestosome-1 8179
Q5VS0 HABP4 Intracellular hyaluronan- Q13501 _
c22 binding protein 4 6574 Co7 SQSTM1 Sequestosome-1 8180
QUBPZ7 _ MAPKAPL Target of rapamycin s575 | P048%9_C g';'gr'é iruo"f;'i Eeen(lij)d;?tt)ll?rit 8181
C149 complex 2 subunit M APKAPI 352 alpha-2
QB8IMET71 _ ABCF1 ATP-binding cassette sub- P40222 C o
C655 family F member 1 6576 523 TXLNA Alpha-taxilin 8182
P48059_C | LIMS LIM and senescent cell antigen— 6577 Q6UUV9 CRTC1 CREB-regulated 8183
100 like-containing domain 1 C131 transcription coactivator 1
o . . SNRNP200 U5 small nuclear
Q13263 _C TRIM28 Transcription intermediary 6578 075643 _ ribonucleoprotein 200 kDa 8184
83 factor 1-beta C428 :
helicas
Q13263 C TRIM28 Transcription intermediary P29590 _C PML . 1
88 factor 1-beta 6579 338 Protein PML 8185
Q13263 _C TRIM28 Transcription intermediary 6580 Q32MZ4 _ | LRRFTPL Leucine-rich repeat 8186
91 factor 1-beta Cl4 flightless-interacting protein
L . EPRS Bifunctional
Q9Y4H4 | GPSM3 G-protein-signaling modulator 6581 PO7814 _C glutamate/proline-tRNA 8187
C116 3 1487 I
igase
000139 _C S . Q08999 _ RBL2 Retinoblastoma-like
537 KIF2A Kinesin-like protein KIF2A 6582 C368 protein 2 8188
ABNHRO _ Sr':"CHDl S”“ﬁ‘”ril mg‘.' ”te”f‘jnce of ssg3 | Q61AB6_ | ELP2 Elongator complex | oo
C897 chromosomes flexible binge domain ca75 protein 2
containing 1
Q12824 C | SMARCB1 SWI/SNF-related matrix- 6584 AG6NHR9 SMCHD1 Structural 8190
350 associated actin-dependent Cc61 maintenance of chromosomes
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flexible hinge domain
containing 1

QQgEES - DAZAP1 DAZ-associated protein 1 | 6585 P3556;é——c ADD1 Alpha-adducin 8191
Q96MET _ . . . P52701_C | MSH6 DNA mismatch repair
ca13 ZNF512 Zinc finger protein 512 6586 88 protein Msh6 8192
Q13813 C SPTAN1 Spectrin alpha chain, non- 6587 Q14137_ BOP! Ribosome biogenesis 8193
1622 erythrocytic 1 C108 protein BOP 1
Q8WWQO0 F . . Q12802 _ AKAP13 A-kinase anchor
co8 PHIP PH-interacting protein 6588 C1232 protein 13 8194
P22736_C | NR4A1 Nuclear receptor subfamily 4 6589 Q92800 _ EZH1 Histone-lysine N- 8195
303 group A member 1 C423 methyltransferase EZH1
QO9P2NG _ KANSL3 KAT8 regulatory NSL 6590 QBNONS_ EIFl AD Probable RNA- 8196
C459 complex subunit 3 C89 binding protein EIFl AD
Q93084_C | ATP2A3 Sarcoplasmic/endoplasmic 6501 Q13813_ | SPTANLI Spectrin apha chain, 8197
447 reticulum calcium ATPase C2233 non-erythrocytic 1
Q92945 C | KHSRP Far upstream element-binding 6592 Q96EK4 _ THAPI 1THAP domain- 8198
436 protein 2 C48 containing protein 11
075643 C SNRNP200 U5 small nuclear 6593 095267 _ RASGRPI RAS guanyl- 8199
1278 ribonucleoprotein 200 kDa helicase C713 releasing protein 1
P14866_C HNRNPL Heterogeneous nuclear 6594 | P62851_C | RPS25 40S ribosomal protein | o0
260 ribonucleoprotein L 59 S25
H7BZ11 . . 060551 _ NMT2 Glycylpepude N -
c83 Uncharacterized protein 6595 C104 tetradecanoy| transferase 2 8201
H7BZ11 . . Q9Y228 | TRAF31P3 TRAF3-interacting
C88 Uncharacterized protein 659 C135 JNK-achvating modulator 8202
Q92§7)(220_ RPL36AL 60S rlbl(iJic()amal protein L36a- 6597 3L 11:32_(: Uncharacterized protein 8203
Q93§7)(720_ RPL36AL 60S rlbl(ileszmal protein L36a 6598 POS%ég_C SP1 Transcription factor Spl 8204
P14866_C HNRNPL Heterogeneous nuclear 6599 | E7ET! 0_ ARPCA4-TTLL3 Protein 8205
261 ribonucleoprotein L c21 ARPCA4-TTLL3 '
P15927 C RPA2 Replication protein A 32 kDa 6600 P59998 C [ ARPC4 Actin-related protein 8206
219 subunit 21 2/3 complex subunit 4
Q92598 C . Q7KZ85 SUPT6H Transcription
290 HSPH1 Heat shock protein 105 kDa 6601 C336 elongation factor SPT6 8207
P22307_C SCP2 Non-specific Hpid-transfer 6602 QOHBS58 _ SP110 $p110 nuclear body 8208
71 protein C461 protein
P26358_C DNMT1 DNA (cytosine-5)- 6603 BOI1T2_C MYOIG Unconventional 8209
896 methyltransferase 1 793 myosin-lg
QO6f7330—C PRDX1 Pcroxiredoxin-1 6604 Q%gfé)g - PARK7 Protein DJ-1 8210
. PLEKHA?2 Pleckstrin
P42;§$~C ACAA2Z 3;5?0‘?3";:.(;'“ thiolase, 6605 Qgglgig- homology domain-containing | 8211
ochonar family A member 2
075592 C MY CBP2 Probable E3 ubiquitin- 6606 | BOILT2_C MYOIG Unconventional 8212
2163 protein ligase MY CBP2 788 myosin-lg
Q9Y4W2 | LASIL Ribosoma biogenesis protein 6607 QINWY4 Cdorf27 UPF0O609 protein 8213
C504 LASIL C17 Cdorf27
SMCHD1 Structural maintenance of : : s
ABTIERO- | chromosomes flexible hinge domain | 6608 G- F m‘gpec‘f'c 8214
containing 1 P
075351 C VPS4B Vacuolar protein sorting- 6609 AOCAVTL _ UBAG6 Ubiquitin-like 8215
240 associated protein 4B C347 modifier-activating enzyme 6
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P52333_C . . P23497 C SP100 Nuclear autoantigen
811 JAK3 Tyrosine-protein kinase JAK3 6610 238 Sp-100 8216
P52564_C MAP2K6 Dual specificity mitogen- QINU22_ Lo
216 activated protein kinase 6611 | ~ 4041 MDN1 Midasin 8217
INPP5D Phosphatidylinositol
P3llds C CORO1A Coronin-1A 6612 | @285 | 34 s risphosphate S- | 8218
40 C506
phosphatase D
P55072_C VCP Transitional endoplasmic 6613 Q66GS9_ | CEP135 Centrosomal protein 8219
522 reticulum ATPase C316 of 135 kDa
P21333 C oo P48739_C | PITPNB Phosphatidylinositol
2293 FLNA Filamin-A 6614 13 transfer protein beta isoform 8220
. .. HMGCL
Q15233 _ C | NONO Non-POU domain-containing P35914 C
208 octamer-binding protein 6615 323 Hydroxym, etl'lylglutar}fl-CoA 8221
lyase, mitochondrial
P00492 C HPRT1 Hypoxanthine-guanine 6616 QSJSL3_ DOCK11 Dedicator of 8222
23 phosphoribosyltransferase C1190 cytokinesis protein 11
094804 _C | STK10 Serine/threonine-protein kinase 6617 Q96JY6_ PDLIM2 PDZ and LIM 8223
873 10 C160 domain protein 2
P36578 C | pp14 60S ribosomal protein L4 | 6618 | Q7Z9K2 |  WAPAL Wings apartlike | 45,
96 C94 protein homolog
P28838 C . . Q00653 _ NFKB2 Nuclear factor NF-
462 LAP3 Cytosol aminopeptidase 6619 Cs7 kappa-B p100 subunit 8225
P52272 C HNRNPM Heterogeneous nuclear 6620 Q8TCO07_ TBC1D15 TBC1 domain 8226
676 ribonucleoprotein M C686 family member 15
QO8AF3 _ . Q8NI1F7_ | NUP93 Nuclear pore complex
C489 SLFNS Schlafen family member 5 6621 C422 protein Nup93 8227
Q9Y383 | LUCT7L2 Putative RNA-binding protein 6622 P57678 C GEMIN4 Gem-associated 8228
C59 Luc7-like 2 210 protein 4
APBBIIP Amyloid beta A4
QINZOS_ | {15 AP] Ubiquitin-associated protein 1 | 6623 | Q729R6_ | recursor protein-binding | 8229
CA45 C401 .
family B
. e NX2 NHP2 H/ACA
Ql4"‘10542_C EIF3A Eukafry:ncsu'anl;slat.\to 1 initiation 6624 Q9 C18 4_ ribonucleoprotein complex 8230
actor 3 subuni subunit 2
Q99496_C RNF2 E3 ubiquitin-protein ligase 6625 P55265_C | ADAR Double-stranded RNA- 8231
72 RING2 622 specific adenosine deaminase
. . WVV HNRPLL Heterogeneous
P30086_C PEBPI Ph.o s;{hatldylet:hanola.nune- 6626 Q8 9 nuclear ribonucleoprotein L- | 8232
133 binding protein 1 _C464 like
Q93009_C USP7 Ubiquitin carboxyl-terminal 6627 Q99832 _ CCT7 T-complex protein 1 8233
90 hydrolase 7 C364 subunit eta
GNB2L1 Guanine nucleotide-
PEITILC | RPL24 60S ribosomal protein L24 | 6628 P63284C | binding protein subunit beta-2- | 8234
like 1
P83731_C . . Q13427_ | PPIG Peptidyl-prolyl cis-trans
6 RPL24 608 ribosomal protein L24 6629 C310 isomerase G 8235
Q92499 C | DDX1 ATP-dependent RNA helicase 6630 P48147 C PREP Prolyl endopeptidase 8236
110 DDX1 25
NHR SMCHDI1 Structural maintenance of -
A6 5 chromosomes flexible hinge domain | 6631 QUIZI_ STOML2 St(?mann—hke 8237
C492 . C167 protein 2
containing 1
P34299302—C HSPA4 Heat shock 70 kDa proteind | 6632 °7C5§g9— FLNB Filamin-B 8238
QHABT_ TUBB1 Tubulin beta-1 chain 6633 | F21333.C FLNA Filamin-A 8239
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Q6PJG6_ BRAT1 BRCAIl-associated ATM 6634 Q92974 _ ARHGEF2 Rho guanine 8240
C326 activator 1 C335 nucleotide exchange factor 2
QINZ08_ ERAP1 Endoplasmic reticulum 6635 Q92835 _ INPgiDSThos?]hmlﬂgmgstol 8
C486 aminopeptidase 1 C1050 2 SPROSPNaAe - 241
phosphatase 1
Q5VZF2_ A . QAGOF5 _ VPS26B Vacuolar protein
C19 MBNL 2 Muscleblind-like protein 2 6636 c334 sorting-associated protein 268 8242
DDX5 Probable ATP-
QINRS6_ | \iBNL1 Muscleblind-like protein 1 | 6637 | "+/8%4_C | gependent RNA helicase | 8243
C19 234 DDX5
P55263_C C Q9BSD7 _ NTPCR Cancer-related
353 ADK Adenosine ki nase' 6638 c1oal nucleoside-triphosphatase 8244
HMHA1 Minor
Q8wuUM4 PDCD61P Programmed cell death 6- Q92619 _ ' L .
C40 interacting protein 6639 C1020 hi stocompatibil |1ty protein HA- | 8245
P501527 19 _C METAP2 Methionine aminopeptidase 2 | 6640 Q1C437§(;) - CASP8 Caspase-8 8246
PFAS
P21333_C FLNA Filamin-A 6641 015067 _ Phosphoribosylformylglycina | 8247
1165 C1285 o
midine synthase
. PFAS
Q2M218_ AAKI AP2-associated protein kinase 1 | 6642 015067 _ Phosphoribosylformylglycina | 8248
C288 C1287 .
midine synthase
Q8NOW3_ . . 060880 _ SH2D1A SH2 domain-
casa FUK L-fucose kinase 6643 C124 containing protein 1A 8249
P18621_C . : Q92888 _ ARHGEFI Rho guanine
144 RPL17 60S ribosomal protein L 17 6644 C537 nucleotide exchange factor | 8250
JB3QL51_C RPL17-C180RF32 Protein RPL17- 6645 014879 _ IFIT3 Interferon-induced 8051
144 CI80RF32 C343 protein with tetratricopeptide
Q12906_C ILF3 Interleukin enhancer-binding Q93052 _ .
203 factor 3 6646 C364 LPP Lipoma-preferred partner | 8252
Q8N163_ | KIAA1967 DBIRD complex subunit | ., | P22695_C UQCRC2 lcytoctt“o.mez b-cl 653
C754 ~ KIAA1967 T 12 complex subunit 2,
mitochondrial
Q6P1R4 _ DUSIL tRNA-dihydrouridine(16/17) 6648 PI10398_C ARAF Serine/threonine- 854
C213 synthase 597 protein kinase A-Raf
QOY 490 _ . P78347_C | GTF2I Genera transcription
C2196 TLN1 Tain-1 6649 215 factor II-| 8255
Q92947 C | GCDH Glutaryl-CoA dehydrogenase, 6650 PO8575_C PTPRC Receptor-type 8256
176 mitochondrial 1259 tyrosine-protein phosphatase C
P21333_C _ Q9UHB9 SRP68 Signa recognition
1453 FLNA Rlamin-A 6651 | ™ 62 particle 68 kDa protein 8251
P49411_C TUFM Elongation factor Tu, 6652 P40121_C | CAPG Macrophage-capping 8258
147 mitochondrial 290 protein
Q9BV38_ [ WDRI 8 WD repeat-containing protein 6653 P36578_C | RPL4 60S ribosomal protein 8259
C384 18 250 L4
Q93008_C | USPI9X Probable ubiquitin carboxyl- 6654 A9UHW6 MIFAGD MIFAG domain- 8260
1566 terminal hydrolase FAF C49 containing protein
000507 _C | USP9Y Probable ubiquitin carboxyl- 6655 Q9Y3B4 _ SF3B14 Pre-raRNA branch 8061
1568 terminal hydrolase FAF C83 site protein p 14
Q9BXL7_ | CARDI 1Caspase recruitment domain- 6656 Q93008 _ cLz;er@XI-Z?r?"n?g:ale ﬁbh?g:ge 8262
C1115 containing protein 11 C1212 Y FAFE Y
Q9P235_C LARS Leuci ne—tR.NA ligase, 6657 P11171_C EPB41 Protein 4.1 8263
573 cytoplasmic 179
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000541 _C ' Q9BZS1_ | FOXP3 Forkhead box protein
391 PES 1 Pescadillo homolog 6658 C169 P3 8264
. . NFATC2 Nuclear factor of
Q9Y228_ TRAF3IP3 TRAF3-interacting INK - Q13469 _ : ;
C388 activating modulator 6659 C256 activated T-celés, cytoplasmic | 8265
095747 _C | OXSRI Serine/threonine-protein kinase Q9BWWS8 . .
191 OSR1 6660 co5 APOLG6 Apolipoprotein L6 8266
Q9UEWS STK39 STE20/SPSI-relatedproline- 6661 Q15366 _ PCBP2 Poly(rC)-binding 8067
C237 alanine-rich protein kinase C217 protein 2
Q8IVH4_ | MMAA Methylmalonic aciduria type A P13796 C :
C184 protein, mitochondrial 6662 101 LCP1 Plastin-2 8268
ALDHO9A1 4-
P4gjgf C trimethylaminobutyral dehyde 6663 Q1C6182531— hoUGrEeUJ;iF(;-gll uI(t:?:erle-rase 8269
dehydrogenase phosp iy
P08238_C HSP90AB 1Heat shock protein HSP 6664 P53602_C | MVD Diphosphomevalonate 8270
521 90-beta 108 decarboxylase
Q8TDP1_ | RNASEH2C Ribonuclease H2 subunit 6665 | QONR30_ DDX21 Nucleolar RNA 8271
C34 C C378 helicase 2
P08575_C | PTPRC Receptor-type tyrosine-protein 6666 P13727 C PRG2 Bone marrow 8072
760 phosphatase C 201 proteoglycan
13L3Q1_C . . 014867 _ BACH1 Transcription
558 Uncharacterized protein 6667 C646 regulator protein BACH1 8273
. . SLC25A20 Mitochondrial
Q6zSz5_ | ARHGEF18Rho guanine nucleotide 043772 _ . o X
C600 exchange factor 18 6668 c283 camltme’acg:(c)taéinr: tine carrier | 8274
STRAP Serine-threonine
Q9Y490_ TLN1 Tdin-1 6669 QOY3F4_ kinase receptor-associated 8275
C1661 C305 protein
Q9Y 490 _ . Q12802 _ AKAP13 A-kinase anchor
C1671 TLNI Talin-1 6670 | “caerr protein 13 8276
P53384 C NUBPL1 Cytosolic Fe-S cluster 6671 Q9BSU1 _ Cl6orf70 UPF0183 protein 8077
235 assembly factor NUBP1 C222 Cl160rf70
P49589_C CARS Cysteme-tRNA ligase, P78362_C o
204 cytoplasmic 6672 320 SRPK?2 SRSF protein kinase 2 | 8278
P78527_C PRKIDC DNA-dependent protein 6673 Q9NZJ7_ § MTCH1 Mitochondrial carrier 8279
2469 kinase catalytic subunit C385 homolog 1
Q9P2R3 ANKIFY 1 Ankyrin repeat and FYVE 6674 P51692_C STATS5B Signa transducer 8280
C460 domain-containing protein 688 and activator of transcription 5
P33316_C DUT Deoxyuridine 5-triphosphate 6675 Q04637_ | EIFAG1 Eukaryotic translation 8081
222 nucleotidobydrolase, mitochondrial C662 initiation factor 4 gamma 1
E9PMF8_ [ PTPRC Receptor-type tyrosine-protein 6676 QOBAF3_ SL FN5 Schlafen family 8082
C694 phosphatase C C369 member 5
. . . FAM120A Congtitutive
PAOTTS C | HINTIHHistidine riad nudeotide g7 QNZ22- | coactivator of PPAR-gamma- | 8283
ihding protan like protein 1 '
Q9BRZ2_ TRIM56 E3 ubiquitin-protein ligase 6678 060684 _ KPNAG Importin subunit 8084
C514 TRIM56 C238 apha7
P35754_C : 015131 _ KPNAS Importin subunit
83 GLRX Glutaredoxin-1 6679 C238 alpha-6 8285
Q9Y490_ N P52294 C KPNA1 Importin subunit
C1353 TLN1 Tdin-1 6680 240 alpha- 1 8286
P61981_C . Q8ND71_ GIMAP8 GTPase MAP
97 YWHAG 14-3-3 protein gamma 6681 C214 family member 8 8287
Q15020 _C SART3 Squamous cell carcinoma 6682 P35658_C NUP214 Nuclear pore 8088
341 antigen recognized by T-cells 3 728 complex protein Nup214
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060711 _C . Q32MZ4_ | LRRFIP Leucine-rich repeat

199 LPXN L eupaxin 6683 C644 flightless-interacting protein 8289

QOULTS_ HECTDI E3 ubiquitin-protein ligase 6684 Q8TCU6_ | PREX1 Phosphatidylinositol 8290
C2415 HECTDI C1116 3,4,5-trisphosphate-dependent
Q99757_C . . . . Q96124 _C | FUBP3 Far upstream element-

% TXN2 Thioredoxin, mitochondrial 6685 460 binding protein 3 8291
O757-C | TXN2 Thioredoxin, mitochondrial | 6686 | 204 ©79~ | NIPBL Nipped-B-like protein | 8292
Q13363_C Acvrrs i . Q03519__ TAP2 Antigen peptide

134 CTBP1 Cenninal-binding protein 1 | 6687 C353 “transporter 2 8293
095571 _C ' . . Q7Z3K3_ POGZ Pogo transposable

34 ETHE!l Protein ETHEI, mitochondrial | 6688 C547 dlement with ZNF domain 8294
P31040_C . Q7L8W6_ ATPBD4 ATP-binding

311 SDHA Succinate dehydrogenase 6689 cas domain-containing protein 4 8295
P29466_C Q9Y 270 _ SUGT1 Suppressor of G2

285 CASPL Caspase-1 6690 C62 alele of SKP1 homolog 8296
QI9Y 4F9_ . P34932_C HSPA4 Heat shock 70 kDa

C35 FAMG65B Protein FAMG65B 6691 376 orotein 4 8297
P35754_C . Q92598 _ HSPH1 Heat shock protein
79 GLRX Glutaredoxin-1 6692 Ca76 105 kDa 8298
DDX5 Probable ATP-
Q15149_C PLEC Plectin 6693 | P84 C | dependent RNA helicase | 8299
950 221
DDX5
. DDX17 Probable ATP-
Q13(7312_C FHL1 Four anc: ;gz]flLlM domains 6694 Q%228;81_ dependent RNA helicase 8300
P DDX17
Q00610_C . ) Q5JSL3_ DOCK11 Dedicator of

753 CLTC Clathrin heavy chain 1 6695 C1204 cytokinesis protein 11 8301
Q152'°;635—C PCBP1 Poly(rC)-binding protein 1 | 6696 P0925363_C CD7 T-cell antigen CD7 | 8302
P39023_C . . P27635_C | RPLIO 60S ribosomal protein

253 RPL 3 60S ribosomal protein L3 6697 105 L10 8303
Q96QR8_ | PURB Transcriptional activator protein Q9UKAS i

c238 Pur-beta 6698 C173 RCAN3 Calcipressin-3 8304
P29590_C . P00492_C | HPRT1 Hypoxanthine-guanine

60 PML Protein PML 6699 106 phosphoribosyltransferase 8305
P07814_C | EPRS Bifunctional glutamate/proline-- P26038_C ;

1497 {RNA ligase 6700 117 MSN Moeshi 8306
QIBYW2 SETD2 Histone-lysine N- P12955_C N
C667 methyltransferase SETD2 6701 | " 4g0 PEPD Xaa-Pro dipeptidase | 8307
Q13469_C | NFATC2 Nuclear factor of activated T- | 0, QONR33_ POLE4 DNA polymerase 8308
569 cells, cytoplasmic 2 ~ C84 epsilon subunit 4
PLEKHF2 Pleckstrin ‘
P3 13(’)(??? _C SDHA Succinate dehydrogenase 6703 Q9I(;|28 ig/ 4| homol ogy domain-containing | 8309
— family F member
P40939_C | HADHA Trifunctional enzyme subunit Q8WYP5 :
550 alpha, mitochondrial 6704 C1131 AHCTF1 Protein ELYS 8310
P68104_C , QI9Y6K5 _ OAS3 2-5-aligoadenylate

211 EEF1A1 Elongation factor 1-alphal | 6705 C350 synthase 3 8311
01538 C | PCBPL Poly(rC)-binding protein 1 | 6706 PAIZ20_C | GARSGlycinetRNA ligase | 8312
P26599_C PTBP1 Polypyrimidine tract-binding 6707 Q8NF50_ DOCKS8 Dedicator of 8313

250 protein 1 C143 cytokinesis protein 8
P26599_C PTBP1 Polypyri mlph ne tract-binding 6708 H3BQZ7_ Uncharacterized protein 8314

251 protein 1 C57
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HNRNPUL?2 Heterogeneous
10 .
P 17,;5 68 _C ESD S-formylglutathione hydrolase 6709 ng;d,? 3 nuclear ribonucleoprotein U- | 8315
— like protein
Pl 017 86 18 C ESD S-formylglutathione hydrolase 6710 ng(gg— RRP12 RRP12-like protein | 8316
P30084_C ECHSI Enoyl-CoA hydratase, 6711 Q9C0C9_ | UBE20 Ubiquitin-conjugating 8317
62 mitochondrial Cc910 enzyme E2 O
Q15149 _C . Q9C0C9_ | UBE20 Ubiquitin-conjugating
1336 PLEC Plectin 6712 913 enzyme E2 O 8318
P51610 C Q8NF50_ DOCKS8 Dedicator of
149 HCFC1 Host cell factor 1 6713 C197 cytokinesis protein 8 8319
Q9BUI2_ HNRNPULI1 Heterogeneous nuclear 095466 _ o .
€291 ribonucleoprotein U-like protein | 9714 |~ cas | FMNLI Formin-like protein 1 | 8320
P11413 C G6PD Glucose-6-phosphate 1- Q53GL7_
185 dehydrogenase 6715 Cs50 PARP10 Polymerase 8321
ANKFY1 Ankyrin repeat and
Poojf:—c F13A1 Coagulation factor XIII A chain | 6716 Q9C1’627I§3— FYVE domain-containing | 8322
protein
Q9HSH3 _ METTL7A Methyltransferase-like 075607_ .
c79 protein TA 6717 C105 NPM3 Nucleoplasmin-3 8323
' . . SIRTS5 NAD-dependent
QONZ08_ ERAP1 Ex‘xdoplasguc reticulum 6718 QONXAS protein deacylase sirtuin-5, 8324
CA498 aminopeptidase 1 _C303 . .
mitochondrial
000303_C | EIF3F Eukaryotic translation initiation 6719 Q00013_ MPP1 55 kDa erythrocyte 8325
256 factor 3 subunit . C454 membrane protein
075643_C SNRNP200 U5 small nuclear 6720 060701 _ UGDH UDP-glucose 6- 8326
1127 ribonucleoprotein 200 kDa helicas C276 dehydrogenase
Q5T4S7_ UBR4 E3 ubiquitin-protein ligase Q15149_ .
C1274 UBR4 6721 C730 PLEC Plectin 8327
. . WIPI2 WD repeat domain
Q14676 C |  MDCI Mediator of DNA damage | ¢, | QOY4PE_ o i oitide-interacting | 8328
2049 checkpoint protein 1 C393 protein
Q9Y2X3_ . P27816_C | MAP4 Microtubule-associated
C205 NOP58 Nucleolar protein 58 6723 126 protein 4 8329
P31930_C | UQCRCI Cytochrome b-c1 complex 6724 095487_ SEC24B Protein transport 8330
453 subunit 1, mitochondrial C87 protein Sec24B
: HSDL1 Inactive
Q13019 € SEPT2 Septin-2 6725 | PIAIS hydroxysteroid 8331
- dehydrogenase-like protein
QisbC PLEC Plectin 6726 | "O2QZT_ | Uncharacterized protein | 8332
"o . . HNRNPUIL2 Heterogeneous
QIRIT_ | FDS3A Sister cheomatic cobesion | 6727 QUEMD> | muclear ribonucleoprotein U- | 8333
pr 0omolog - like protein 2
Q6P2ES_ | EDC4 Enhancer of mRNA-decapping 6728 P16871_C | IL7R Interleukin-7 receptor 8334
C976 protein 4 ] 349 subunit alpha .
PIK3CD Phosphatidylinositol 4,5- :
000329 C | .. , ) . Q9HBI0_ RRAGC Ras-related GTP-
474 bisphosphate 3-kmpse catalytic subunit | 6729 c377 binding protein C 8335
delta isoform
P56192_C MARS Methionine--tRNA ligase, 6730 Q14919 DRAP] Drl-associated 8336
12 cytoplasmic C54 COTEpressor
P28838_C . : Q86YS7_ | KIAAO0528 Uncharacterized
135 LAP3 Cytosol aminopeptidase 6731 C867 protein KIAA0528 8337
P30876_C POLR2B DNA-directed RNA P49915 C
1003 polymerase Il subunit RPB2 6732 1 " "456 GMPS GMP synthase 8338
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195 RPL 10 60S ribosomal protein L10 6733 C1298 TCOFIl Treacle protein 8339
Q9Y 490 _ -~ Q9H9A6_ { LRRC40 Leucine-rich repeat-
C1392 TLN1 Talin-1 6734 C264 containing protein 40 8340
P55884 _C | EIF3B Eukaryotic tranglation initiation 6735 Q12802 _ AKAP13 A-kinase anchor 8341
384 factor 3 subunit C1548 protein 13
QoUGI8_ . Q06330_ RBPJ Recombining binding
C46 TES Testin 6736 C313 protein suppressor of hairless 8342
P61978_C HNRNPK Heterogeneous nuclear 6737 Q969E8 _ TSR2 Pre-rRNA-processing 8343
184 ribonucleoprotein K C17 protein TSR2 homolog
P31943_C HNRNPH1 Heterogeneous nuclear 6738 QOULTS8_ | HECTDI E3 ubiquitin-protein 8344
122 ribonucleoprotein H C254 ligase HECTDI
Q63HNS8_ RNF213 E3 ubiquitin-protein ligase 6739 P51858_C HDGF Hepatoma-derived 8345
C4348 RNF213 12 growth factor
Q9Y490_ -~ Q99543 _ DNAJC2 DnaJ homolog
C956 TLN1 Talin-1 6740 | ~cao4 subfamily C member 2| 8346
IMPDH2 Inosine-5-
POBL33_C ANXAG Annexin A6 o741 | 7! 2268_C monophosphate 8347
96 331
dehydrogenase 2
P13667_C e P42166_C TMPO Lamina-associated
206 PDIA4 Protein disulfide-isomerase A4 | 6742 a1 polypeptide 2, isoform alpha 8348
Q72434 _ MAV S Mitochondria antiviral- 6743 Q92888 _ ARHGEF1 Rho guanine 8349
C33 signaling protein Co11 nucleotide exchange factor 1
QOUKX7_{ NUP50 Nuclear pore complex protein 6744 Q9BZ29_ DOCK9 Dedicator of 8350
C416 Nup50 C628 cytokinesis protein 9
Q2M218 _ 5 , L 095336 _ PGLS 6-
C319 AAKI AP2-associated protein kinase 1 | 6745 c78 phosphogl uconol actonase 8351
STK39 STE20/SPSI-related
Q13547 C HDAC1 Histone deacetylase 1 6746 QOUEWS proline-alanine-rich protein 8352
100 _Cb25 Kinase
Q13547_C . Q63HN8_ { RNF213 E3 ubiquitin-protein
110 HDAC1 Histone deacetylase 1 6747 C614 ligase RNE213 8353
PAFS7-C | PDIA4 Protein disulfide-isomerase A4 | 6748 PAsDEs _C PXN Paxillin 8354
P55795_C HNRNPH2 Heterogeneous nuclear 6749 Q16666 _ IFI16 Gammainterferon- 8355
122 ribonucleoprotein H2 C679 inducible protein 16
095544 C . Q9Y5Y2_ [ NUBP2 Cytosolic Fe-S cluster
79 NADK NAD kinase 6750 | 106 assembly factor NUBP2 8356
P62140_C PPP1CB Serine/threonine-protein 6751 Q9Y5Y2_ | NUBP2 Cytosolic Fe-S cluster 8357
154 phosphatase PPl-beta catalytic subunit C202 assembly factor NUBP2
PPP1CA Serine/threonine-protein
P62136_C : Q9GZR7_ | DDX24 ATP-dependent RNA
155 phosphatase SAPJFE)lu -neialtpha catalytic 6752 C49 helicase DDX 24 8358
PPP1CC Serine/threonine-protein . . .
P36873_C , QI96F63_ | CCDC97 Coiled-coil domain-
155 phosphatase F;Zt ;Jgr;]?:nma catalytic 6753 c78 containing protein 97 8359
P53597_C . . Q9Y5Y2_ i NUBP2 Cytosolic Fe-S cluster
172 SUCLGL1 Succinyl-CoA ligase 6754 C199 assembly factor NUBP2 8360
095071 _C UBR5 E3 ubiquitin-protein ligase 6755 Q96F07_ | CYFIP2 Cytoplasmic FMR1- 8361
730 UBR5 C1112 interacting protein 2
P22314 C UBA1 Ubiquitin-like modifier- 6756 QOUPUS_ USP24 Ubiquitin carboxyl- 8362
632 activating enzyme 1 C153 terminal hydrolase 24
Q9UBT2_ UBA2 SUMO-activating enzyme P02545_C : -
C173 subunit 2 6757 570 LMNA Prelamin-A/C 8363
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P55072_C VCP Transitional endoplasmic 6758 Q7L576_ | CYF1P1 Cytoplasmic FMR1- 8364
572 reticulum ATPase C1088 interacting protein 1
PIK3CD Phosphatidylinositol 4,5- .
000:;209 - bisphosphate 3-kmase catalytic subunit | 6759 09(5:3?(??7)?1’ - AS’Y]ITIL N;facetylsle_Lotonln O 8365
delta isoform methyltransferase-like protein
QIUGI8_ . Q7Z26B0_ | CCDC91 Coiled-coil domain-
C238 TES Testin 6760 C424 containing protein 91 8366
Q14204 C DYNC1H1 Cytoplasmic dynein 1 6761 P49321_C | NASP Nuclear autoantigenic 8367
2142 heavy chain 1 708 sperm protein
Q9Y692_ GMEB1 Glucocorticoid modulatory 6762 P61978 C HNRNPK Heterogeneous 8368
C113 element-binding protein 132 nuclear ribonucleoprotein K
QOUKD1_ GMEB2 Glucocorticoid modulatory 6763 P42224 C | STAT1 Signa transducer and 8369
CI10 element-binding protein 255 activator of transcription 1
P43686_C PSMC4 26S protease regulatory 6764 Q01518 _ CAFM Adenylyl cyclase- 8370
210 subunit 6B Cc427 associated protein 1
09232 ¢ LUC7L3 LucT-like protein 3 6765 | Q90071 | UFLT ESURMLprotein ligese | gq7,
P27695_C | APEXI DNA-(apurinic or apyrimidinic 6766 P42224 C | STAT1 Signal transducer and 8372
99 site) lyase 247 activator of transcription 1
P23743_C | . . . Q96BY6_ DOCK10 Dedicator of
432 DGKA Diacylglyceral kinase apha 6767 Co164 cytokinesis protein 10 8373
. PSTPIPI Proline-serine-
Q08123 C NSUN2 tRNA (cytosing(34)-C(5))- 043586 :
- 6768 - threonine phosphatase- 8374
93 methyl transferase C305 interacting protein 1
: LRBA Lipopolysaccharide-
Q92616_C GCN 1 1Trandationa activator GCN1 | 6769 PS0851_C responsive and beige-like 8375
1482 1704 ;
anchor protein
Q9Y4B6_ . Q96QRS8_ PURB Transcriptional
C1227 VPRBP Protein VPRBP 6770 C17 activator protein Pur-beta 8376
Q9Y6D5 _ ARFGEF2 Brefeldin A-inhibited 6771 Q9H3H3 _ Cilorf68 UPF0696 protein 8377
C1450 guanine nucleotide-exchange C222 Cllorf68
Q6F5E8_ | RLTPR Leucine-rich repeat-containing 6772 Q14997_ | PSME4 Proteasome activator 8378
C698 protein 16C C1840 complex subunit 4
P21964 _C Q9BUP3_ HTATIP2 Oxidoreductase
119 COMT Catechol O-methyltransferase | 6773 C172 HTATER? 8379
Q1513§35-C PCBP1 Poly(rC)-binding protein 1 | 6774 Q%Se'ég— FAMA40A Protein FAM40A | 8380
014617 _C . QINWE8 BSDC1 BSD domain-
208 AP3D1 AP-3 complex subunit delta-1 | 6775 C49 containing protein 1 8381
P53597_C . . Q96F07_ | CYFIP2 Cytoplasmic FMR1-
181 SUCLGL Succinyl-CoA ligase 6776 C1265 interacting protein 2 8382
P53582_C —_ , . P60468_C SEC61B Protein transport
1 METAPI Methionine aminopeptidase 1 | 6777 39 protein Sec61 subunit beta 8383
Q00839_C HNRNPU Heterogeneous nuclear 6778 Q15061_ | WDR43 WD repest-containing 8384
497 ribonucleoprotein U C380 protein 43
Q9Y6WS_ WASF2 Wiskott-Aldrich syndrome 6779 Q04759 _ | PRKCQ Protein kinase C theta 8385
c27 protein family member 2 C322 type
Q99439_C . Q13615_ | MTMR3 Myotubularin-related
164 CNN2 Calponin-2 6780 ca%6 protein 3 8386
QONVG8_ TBC1D13 TBC1 domain family 6781 Q13630_ TSTA3 GDP-L-fucose 8387
C145 member 13 C116 synthase
PI10768_C . Q9Y6R4_ | MAP3K4 Mitogen-ac.tivated
56 ESD S-fonnylglutathione hydrolase 6782 C1604 protein kinase kinase kinase 4 8388
P31146_C : P49711_C CTCF Transcriptional
35 COROIA Coronin-1A 6783 155 repr r CTCE 8389
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SETD1B Histone-lysine N-

380 mitochondrial 6784 C1405 ~ methyltransferase SETD1B 8390
' TRAPPC12 Trafficking
PI13796_C LCP1 Plagtin-2 6785 | QBWVTS3 protein particle complex 8391
336 _C160 .
subunit 12
Q15149 _C . P55060_C .
4574 PLEC Plectin 6786 842 CSEIL Exportin-2 8392
Po8171 C ARHGAP4 Rho GTPase-activating 6787 Q9BSI8_ ESYT1 Extended 8393
569 protein 4 C611 synaptotagmin- 1
P48059_C | LIMS1 LIM and senescent cell antigen- 6788 P52948_C | NUP98 Nuclear pore complex 8394
272 like-containing domain 1 1027 protein Nup98-Nup96
QB6WVG_ TMEM173 Transmembrane protein 6789 P50991_C CCT4 T-complex protein 1 8395
C257 173 120 subunit delta
P23743 C . . Q13107_ USP4 Ubiquitin carboxyl-
707 DGKA Diacylglycerol kinase apha 6790 C702 tenninal hydrolase 4 8396
Q14204 C DYNCI1H1 Cytoplasmic dynein 1 6791 P22681_C CBL E3 ubiquitin-protein 8397
3573 heavy chain 1 508 ligase CBL
P22061_C PCMT1 Protein-L-isoaspartate(D- 6792 Q08117_ | AES Amino-terminai enhancer 8398
95 aspartate) O-methyltransferase C26 of split
Q86W42_ THOC6 THO complex subunit 6 6793 P19784 C CSNK?2A2 Casein kinase Il 8399
C35 homolog 336 subunit alpha
P55072_C VCP Transitional endoplasmic 6794 | QL6576_ RBBP7 Histone-binding 8400
535 reticulum ATPase C97 protein RBBP7
Q7665 C | R nting, sgna randuction. | 6705 | QINBFZ | NHLRCZNHL repeat- | o,
264 9 99 C716 containing protein 2
: associated 1
000139 _C L i Q00403 _. GTF2B Transcription
334 KIF2A Kinesin-like protein KIF2A 6796 C223 initiation factor 1B 8402
P30481_C | HLA-B HLA class| histocompatibility 6797 P46527_C [ CDKNI1B Cyclin-dependent 8403
188 antigen, B-44 apha 148 kinase inhibitor IB
. o DDX5 Probable ATP-
P30483 C | HLA-B HLA class | histocompatibility 6798 P17844 C dependent RNA helicase 8404
188 antigen, B-45 alpha 191 DDX5
. - : PCMTI Protein-L-
QSZVZ\égz_ MITDI MIT domalr-contalnl ng protein 6799 P22(l)g;_c isoaspartate(D-aspartate) O- | 8405
methyltransferase
PAS2Y7-C | RPL34 60 ribosomal protein L34 | 6800 e ADDI Alpha-adducin 8406
P24752 C | ACAT1 Acetyl-CoA acetyltransferase, P52888_C : ; .
19~ mitochondrial 6801 682 THOP1 Thimet oligopeptidase | 8407
P24752_C | ACAT1 Acetyl-CoA acetyltransferase, 6802 Q01081_ | U2AF1 Splicing factor U2AF 8408
413 mitochondrial C67 " 35 kDa subunit
TMEM®66 Store-operated
Q14£114211_C SEPT6 Septin-6 6803 Qgggz\gg— calcium entry-associated | 8409
regulatory
095319 C CELF2 CUGBP Elav-like family 6804 Q14152_ | EIF3A Eukaryotic trandation 8410
174 member 2 C78 initiation factor 3 subunit
015144 C ARPC2 Actin-related protein 2/3 6805 | P13489_C | o1 Ribonuclease inhibitor | 8411
120 complex subunit 2 409
QONTKS_ 0 Q07960 _ ARHGAPL Rho GTPase-
C55 OLA1 Obg-like ATPase 1 6806 co1 activating protein 1 8412
Q9Y490 _ ) QOUGP4_ LIMDI LIM domain-
C1953 TLN1 Talin-1 6807 1 ™ ca05 containing protein 1 8413
P42331_C | ARHGAP25 Rho GTPase-activating | goq0 | P27816_C | MAPA Microtubule-associated | 5,44
258 protein 25 535 protein 4
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075643_C SNRNP200 U5 small nuclear 6809 Q8NCE2_ MTMR14 Myotubularin- 8415
1580 ribonucleoprotein 200 kDa helicas C182 related protein 14
P27635_C . . 000273 _ DFFA DNA fragmentation

49 RPL10 608 ribosomal protein L.10 6810 C154 factor subunit alpha 8416
P04075_C ALDOA Fructose-bisphosphate Q92973_ .

202 aldolase A 6811 C153 TNPO1 Trausportin-1 8417
Q92616_C | GENILI Translational activator GCN1 | 6812 | F51608_C | MECP2 Methyl-CpG-binding | ¢/, ¢

2255 413 protein 2
Q15149 C . Q63HNS8_ | RNF213 E3 ubiquitin-protein

3299 PLEC Plectin 6813 | “c3008 ligase RNF213 8419

. . . OGT UDP-N-

094776_C | MTAZ2 Metastasis-associated protein 6314 015294_ acetylglicosamine--peptide N- | 8420

209 MTA2 C620 sami

acetylglucosaminyl transferase

095466_C o . P42166 C TMPO Lamina-associated

69 FMNL]1 Formin-like protein 1 6815 561 polypeptide 2, isoform alpha 8421
P09972 C ALDOC Fructose-bisphosphate 6816 Q6FSE8_ | RLTPR Leucine-rich repeat- 8422

202 aldolase C ’ C746 containing protein 16C
Q16186_C ADRM1 Proteasomal ubiquitin 6817 P55265_C | ADAR Double-stranded RNA- 8423

80 receptor ADRM1 392 specific adenosine deaminase
Q9Y224 _ C140rfl166 UPF0568 protein 6318 Q8NB37_ PDDC]1 Parkinson disease 7 8424

C19 Cl4o0rf166 C154 domain-containing protein 1

P23743_C , . Q6IBY9_ RCSDI1 CapZ-interacting
253 DGK A Diacylglycerol kinase alpha 6819 C155 protein 8425
Q13464 _C | ROCKI Rho-associated protein kinase 6820 QouJuU2_ LEF1 Lymphoid enhancer- 3426
29 1 C321 binding factor 1
014617 _C . 000186 _ STXBP3 Syntaxin-binding

1133 AP3D1 AP-3 complex subunit delta-1 | 6821 C501 protein 3 8427

P05062_C ALDOB Fructose-bisphosphate 6822 Q96BY6_ DOCK10 Dedicator of 8428
202 aldolase B C1310 cytokinesis protein 10

095154 C AKR7A3 Aflatoxin B1 aldehyde 6823 000186_ STXBP3 Syntaxin-binding 8429
186 reductase member 3 C498 protein 3

Q8NHP1_ AKR7L Aflatoxin B1 aldehyde 6824 P63104_C YWHAZ 14-3-3 protein 8430

C186 reductase member 4 25 zeta/delta

043488 C AKR7A2 Aflatoxin B1 aldehyde 6825 Q8WU79 SMAP2 Stromal membrane- 8431
214 reductase member 2 C196 associated protein 2

P23246_C SFPQ Splicing factor, proline- and 6826 Q00765_ | REEPS Receptor expression- 8432
431 glutamine-rich C18 enhancing protein 5

000268_C TAF4 Transcription initiation factor 6827 P51608_C | MECP2 Methyl-CpG-binding 8433
867 TFIID subunit 4 429 protein 2

P61158 C ) . 060841_ | EIF5B Eukaryotic translation
12 ACTR3 Actin-related protein 3 6828 C749 initiation factor SB 8434

P21333 C - P42331_C ARHGAP25 Rbo GTPase-

2601 FLNA Filamin-A 6829 524 activating protein 25 8435
000°87C NOP56 Nucleolar protein 56 6830 | T35 70-C MYH9 Myosin-9 8436
P46776_C . . Q14151 _ SAFB2 Scaffold attachment

70 RPL27A 60S ribosomal protein L27a | 6831 C672 factor B2 8437
AGAP2 Arf-GAP with
P68366C | TUBA4A Tubulinalpha4A chain | 6832 | 9%04°0— | GTPase, ANK repeatand PH | 8438
domain-containing protein 2
MAST3 Microtubule-
P68366_C | TUBA4A Tubulin alpha-4A chain | 6833 | O89397_ | sgsociated serine/threonine- | 8439
295 C762 .
protein ki
QM- | TUBAIA Tubulin alpha-1A chain | 6834 P2779°7—C DCK Deoxycytidine kinase | 8440
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125 RPL23 60S ribosomal protein L23 6835 C308 DOK1-Docking protein 1 8441
. . ) SMNDC1 Survival of motor
095881 _C TXNDC12 Thioredoxin domain- 075940 _ i
66 containing protein 12 6836 c214 neuron-related-:aspllu ng factor | 8442
P50552_C VASP Vasodilator-stimul ated 6837 015269 _ SPTLCI Serine 8a43
64 phosphoprotein CA438 pamitoyltransferase 1
Q9UJIUG_ o . Q5EBMO | CMPK2 UMP-CMP kinase 2,
C127 DBNL Drebrin-like protein 6838 C119 mitochondrial 8444
QOUNH7_ . . Q96F86_ EDC3 Enhancer of mRNA-
Co64 SNX6 Sorting nexin-6 6839 C137 decapping protein 3 8445
Q8WVJ2_ | NUDCD2 NudC domdn-containing 6840 Q86YV0_ RASAL3 RAS protein 8446
C99 protein 2 C1005 activator like-3
Q9Y490_ - P30044_C PRDX5 Peroxiredoxin-5,
C1486 TLN1 Talin-1 el B mitochondrial 8447
Q8WY J6_ . pP78527_C PRKDC DNA-dependent :
C231 SEPTL Septin-1 6842 1904 protein kinase catalytic subunit 8448
Q15149_C . Q9BXP2_ SLC12A9 Solute carrier
317 PLEC Plectin 6843 | " corn family 12 member 9 8449
. . . DYNCI1LI1 Cytoplasmic
Q15027_C ACAP1 Arf-GAP with coiled-coil, Q9Y6G9_ . L .
79 ANK repeat and PH domain 1 68441 a1 dynein 1'L%§A”iermed'me 8450
Q9BXJ9_ | NAAI15 N-alpha-acetyltransferase 15, 6845 Q12962_ | TAF10 Transcription initiation 8451
C322 NatA auxiliary subunit Cl 74 factor TFITD subunit 10
Q86YVO0_ . . . Q8IV53_ DENND1C DENN domain-
can7 RASAL3 RAS protein activator like-3 | 6846 C412 containing protein 1C 8452
Q63HNS8_ RNF213 E3 ubiquitin-protein ligase 6847 Q8NFWS8 CMAS N-acymeuraminate 8453
C2918 RNF213 C364 cytidylyltransferase
P61158_C - . Q724S6_ | KIF21A Kinesin-like protein
8 ACTR3 Actin-related protein 3 6848 C299 KIE21A 8454
Q8WWQO0 . . . Q9Y383_ LUC7L2 Putative RNA-
Cl 144 PHIP PH-Interacting protein 6849 C348 binding protein Luc7-like 2 8455
Q9Y490_ - Q12768 _ KIAA0196 WASH complex
C1478 TLN1 Talin-1 6850 C21 subunit strumpellin 8456
Q10567_C . . QOULX6_ AKAPSBL A-kinase anchor
95 AP1B1 AP-1 complex subunit beta-1 | 6851 co11 protein 8-like 8457
Q13748_C . ' Q2NKJ3_ | CTC1 CST complex subunit
295 TUBAS3D Tubulin alpha-3C/D chain 6852 C584 cTCl 8458
Q8N1G4_ LRRCA47 Leucine-rich repeat- Q7Z4W1_ )
C224 containing protein 47 6853 C138 DCXR L-xylulose reductase | 8459
E9PPUO_ o P78527_C PRKDC DNA-dependent
C611 EPPK1 Epiplakin 6854 | 1507 | protein kinase catalytic subunit | 226°
ngfgzg C RADS50 DNA repair protein RAD50 6855 QQCI\ll_i%CIiB RTN4 Reticulon-4 8461
Q9UKES TNIK TRAF2 and NCK-interacting 6856 Q8NCE2_ MTMR14 Myotubularin- 8462
C202 protein kinase C429 related protein 14
Q96FV9_ . P41227 C NAA10 N-alpha-
ca4s THOC1 THO complex subunit 1 6857 194 acetyltransferase 10 8463
Q92747 _C ARPC1A Actin-related protein 2/3 6858 QOBAF3_ SLFN5 Schlafen family 8464
162 complex subunit 1A C846 member 5
015143 _C ARPC1B Actin-related protein 2/3 6859 QINXG2 | THUMPD1 THUMP domain- 8465
162 complex subunit 1B C31 containing protein 1
PLCB2 1-phosphaudylinositol
PI2235.C | sLc25A6 ADPIATP translocase 3 | 6860 - 4,5-bisphosphate 8466

phosphodiesterase beta-2
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P0s141 C Q14694 USP10 Ubiquitin carboxyl-
160 SLC25A5 ADP/ATP translocase 2 6861 C94 terminal hydrolase 10 8467
Q13315 C L Q12933_ TRAF2 TNF receptor-
2021 ATM Serine-protein kinase ATM 6862 C287 associated factor 2 8468
P50990 C CCT8 T-complex protein 1 subunit P14735 C . .
e D eta 6863 | * 'g7s— | IDE Insulin-degrading enzyme | 8469
Q00839 C HNRNPU Heterogeneous nuclear 6864 P32456 C GBP2 Interferon-induced 8470
607 ribonucleoprotein U 405 guanylate-binding protein 2
P10809_C HSPD1 60 kDa heat shock protein, 6865 P32456_C GBP2 Interferon-induced 8471
442 mitochondrial 404 anylate-binding protein 2
Q676U5_ | ATGI6L1 Autophagy-related protein 6866 Q6PJG6_ BRAT1 BRCA1l-associated 8472
Cl145 16-1 C539 ATM activator 1
Q86UX7_ e e QINPGS_ ZDHHCA4 Probable
C235 FERMT3 Fermitin family homplog 3 | 6867 C337 palmitoyltransferase ZDHHC4 8473
P21333 C o Q9Y2K7_ KDM2A Lysine-specific
1353 FLNA Filamin-A 6868 C840 - demethylase 2A 8474
Q56VL3_ OCIAD2 OCIA domain-containing 6869 P12081_C | HARS Histidine—tRNA ligase, 8475
C27 protein 2 507 cytoplasmic
. . . NFATC2 Nuclear factor of :
Q14204 C DYNCI1H]1 Cytoplasmic dynein 1 Q13469 _ . .
1977 heavy chain 1 6870 C231 activated T-cegs, cytoplasmic | 8476
QONUVY9_ GIMAP4 GTPase IMAP family 6871 Ql16611_ BAK1 Bcl-2 homologous 8477
C187 member 4 Ci4 antagonist/killer
P52272 C HNRNPM Heterogeneous nuclear P35579_C .
114 ribonucleoprotein M 6872 031 MYH9 Myosin-9 8478
P78527 C PRKDC DNA-dependent protein 6873 QIUFWS8 | CGGBP1 CGG triplet repeat- 8479
3781 kinase catalytic subunit C92 binding protein 1
FPIBC 1 RPL3 608 ribosomal protein L3 | 6874 Pl 1‘1*;1_c EPB41 Protein 4.1 8480
Q14202_C ZMYM3 Zinc finger MYM-type 6875 QIUQ35_ SRRM2 Serine/arginine 8481
1326 protein 3 C2116 repetitive matrix protein 2
043684_C BUB3 Mitotic checkpoint protein 6876 Q8WXI9 | GATAD2B Transcriptional 8482
129 BUB3 C308 repressor p66-beta
MMAB Cob(I)yrinic acid a,c-
Q8N2I2_ | ;\E619 Zinc finger protein 619 | 6877 | LOEYE_ | diamide adenosyltransferase, | 8483
C302 C132 . .
mitochondrial
Q92.;95(?70_C UPF1 Regulator of ;mnsense transcripts | co-q Q(z: 11%373_ AMPD2 AMP deaminase 2 | 8484
Q00839 C HNRNPU Heterogeneous nuclear 6879 Q9HOLA4_ [ CSTF2T Cleavage stimulation 8485
389 ribonucleoprotein U C150 factor subunit 2 tau variant
HLA-AHLA class I
Q00839_C HmU Heterogenequs nuclear 6880 P16188_C histocompatibility antigen, A- | 8486
391 ribonucleoprotein U 363
, 30 alpha
HLA-A HLA class 1
QOY3UB_ | pp136 60S ribosomal protein 136 | 6881 | PO*439_C | piiocompatibility antigen, A- | 8487
c48 363 3 alpha °
HLA-AHLAClass I
Q7L2J0_C | MEPCE 7SK suRNA methylphosphate 6882 P30443_C histocompatibility antigen, A- | 8488
177 capping enzyme 363 1 alpha
Qo1518_C CAPI] Adenylyl cyclase—associated 6883 075663 _ TIPRL TIP41-like protcin 8489
93 protein 1 C87
P55769_C . . P19838 C | NFKBI Nuclear factor NF-
10 NHP2L1 NHP2-like protein 1 6884 61 kappa-B p105 subugit 8490
P46776_C | RPL27A 60S ribosomal protein L27a | 6885 P78 C CTSB Cathepsin B 8491
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Q9H3P7_ L . 060502_ | MGEAS Bifunctional protein
C129 ACBD?3 Golgi resident protein GCP60 | 6886 C596 NCOAT 8492
QINQR4_ . Q9HB58_ | SP110 Sp110 nuclear body
C153 NIT2 Omega-amidase NIT2 6887 C283 protein 8493
060216_C RAD21 Double-strand-break repair P21333 C I
392 protein rad21 homolog 6888 | 5543 FLNA Filamin-A 8494
P13639_C , QI9BTEG6_ AARSDI1 Alanyl-tRNA
67 EEF2 Elongation factor 2 6889 C209 editing protein Aarsd] 8495
Q8WWP7 GIMAP1 GTPase IMAP family Q04864 _
c76 member 1 6890 C524 REL Proto-oncogene c-Rel 8496
. . . PRPF40A Pre-mRNA-
QONTIS_ PDSSB Sister chromatid cohesion 075400_ ;
C1069 protein PDSS homolog B 6891 C39 processing fac;or 40 homolog | 8497
P41091 C | ETF2S3 Eukaryotic translation initiation 6892 P04150_C NR3C1 Glucocorticoid 8498
105 factor 2 subunit 367 receptor
Q9Y2I8 | WDR37 WD repeat-containing protein P33241 C LSP1 Lymphocyte-specific
6893 . 8499
C417 37 283 protein 1
P52566_C ARHGDIB Rho GDP-dissociation 060934_ .
76 inhibitor 2 6894 C487 ' NBN Nibrin 8500
Q9BSJ8_ o Q86W50_ | METTLI16 Methyltransferase-
C522 ESYT1 Extended synaptotagmin-1 6895 C4438 like protein 16 8501
Q8N163_ | KIAA1967 DBIRD complex subunit 6896 QoUQ35_ SRRM2 Serine/arginine 8502
C238 KIAA1967 C872 repetitive matrix protein 2
Q92835 C | INPP5D Phosphatidylinositol 3,4,5- 6897 Q8NDH3 NPEPL1 Probable 8503
672 trisphosphate 5-phospbatase C81 aminopeptidase NPEPL1
Q8NB90_ | SPATAS Spermatogenesis-associated 043815_ .
C672 protein 5 6898 c765 STRN Striatin 8504
Q92878 C . . 015145 _ | ARPC3 Actin-related protein
157 RADS0 DNA repair protein RADS0 6899 Cl62 2/3 complex subunit 3 8505
Q15370_C | TCEB2 Transcription elongation factor 6900 015355_ | PPMIG Protein phosphatase 8506
89 B polypeptide 2 Cl164 1G
Q9UNF1_ MAGED2 Melanoma-associated R3BQZ7_ . .
C516 antigen D2 6901 C308 Uncharacterized protein 8507
KMD HNRNPUL2 Heterogeneous
QOBAF3_ SLFNS Schlafen family member § 6902 Q1 3 nuclear ribonucleoprotein U- | 8508
C48 C308 . -
- like protein
Q01082_C SPTBN1 Spectrin beta chain, non- 6903 QINQ8S8_ TIGAR Fructose-2,6- 8509
1900 erythrocytic 1 C114 bisphosphatase TIGAR
Q8IUI8_C . . P23497 C SP100 Nuclear autoantigen
154 CRLF3 Cytokine receptor-like factor 3 | 6904 309 Sp-100 8510
P57737_C . A2A288 ZC3H12D Probable
505 CORQ7 Coronin-7 6905 | g7 ribomuclease ZC3H12D | $31!
095336.C | PGLS 6-phosphoghuconolactonase | 6906 | 01~ | FAMSB Prowein FAMSB | 8512
015372_C | EIF3H Eukaryotic transiation initiation QIUIWO_ . .
127 factor 3 subunit 6907 C258 DCTN4 Dynactin subunit4 | 8513
Q63HNS8_ RNF213 E3 ubiquitin-protein ligase 6908 P05771_C | PRKCB Protein kinase C beta 8514
C3609 RNF213 217 type
P00367_C | GLUDI Glutamate dehydrogenase 1, 6909 QI6RS6_ NUDCD1 NudC domain- 8515
327 mitochondrial C3176 containing protein 1
Q15185_C . Q8TDI1S_ NEKS9 Serine/threonine-
76 PTGES3 Prostaglandin E synthase 3 6910 C878 protein kinase Nek9 8516
DDX58 Probable ATP-
Q86UX7_ | £rRMT3 Fermitin family homolog 3 | 6911 | ©23786_ | dependent RNA helicase | 8517
C439 C680 DDX58

-274-




WO 2017/210600

SMCHDI Structura maintenance of

PCT/US2017/035748

AB6NHR9 . . . 094763 URI1 Unconventional
=~ | chromosomes flexible hinge domain- | 6912 - : : 8518
C458 containing protein 1 C44 prefoldin RPB5 interactor 1
P49448_C | GLUD?2 Glutamate dehydrogenase 2, 6913 Q6PCB5_ RSBN1L Round spermatid 8519
327 mitochondrial C280 basic protein 1-likeprotein
. . AHNAK Neuroblast
Q15052 _C ARHGEF6 Rho guanine nucleotide Q09666 . S ;
- 6914 - differentiation-associated 8520
530 exchange factor 6 C1833 protein AHNA
H3§5%§7- Uncharacterized protein 6915 0952:84621 — | BPNTI niglzéji'gghgs‘)hate 8521
Q1KMD3 HNRNPUL 2 Heterogeneous nuclear 6916 Q96B23_ C18orf25 Uncharacterized 8502
C538 ribonucleoprotein U-like protein 2 C57 protein C180r£25
P11413 C G6PD Glucose-6-phosphate 1- 6917 QOUER7_ DAXX Death domain- 8523
13 dehydrogenase C699 associated protein 6
P57737_C . Q72616 _ ARHGAP30 Rho GTPase-
34 CORO7 Coronin-7 6918 C954 activating protein 30 8524
P55735_C ' Q9P107_ GMIP GEM-interacting
187 SEC13 Protein SEC 13 homolog 6919 C335 protein 8525
P68366_C : ' Q06323_ | PSMEL Proteasome activator
315 TUBA4A Tubulin alpha-4A chain 6920 c22 complex subunit 1 8526
P68366_C . ' Q9P107_ GMIP GEM-interacting
316 TUBA4A Tubulin alpha-4A chain 6921 C336 protein 8527
QIILS5_ | TUBA1A Tubulin alpha- 1A chain | 6922 | PHT3-C MYH8 Myosin-9 8528
QEI%0- | TUBAIA Tubulin alpha-1A chain | 6923 P139%9-C | RNH1 Ribonuclease inhibitor | 8529
PPPAR2 Serine/threonine-
P31146_C COROIACoronin-IA eoza | QONY27_ protcin phosphatase 4 8530
195 Cc22
regulatory
POSSTLC | TUBBAB Tubulin beta4B chain | 6925 QBN | NUP35 Nudeoporin NUPS3 | 8531
POT e -C TUBB Tubulin beta chain 6026 | P1398°-C | RNH1 Ribonudlease inhibitor | 8532
P29350_C | PTPNG6 Tyrosine-protein phosphatase Q00610 _ : .
102 hor-receptor type 6 6927 C870 CLTC Clathrin heavy chain 1 | 8533
P21333_C L 095071 _ UBRS5 E3 ubiquitin-protein
1260 FLNA Filamin-A 6928 C2267 ligaseUBR5 8534
P0O8670_C , . Q6NZY4_ | ZCCHCS8 Zinc finger CCHC
328 VIM Vimentin 6929 C393 domain-containing protein 8 8535
. . . BTBD1 1Ankyrin repeat and
P42167_C | TMPO Lamina-associated polypeptide | gqqq | ABQLES_ | g1g/p07 domam-containing | 8536
363 2, isoforms beta/gamma C783 protein
o . AHNAK Neuroblast
Q%':"302§8— ILKAP ;;39”“7 "Q/'t‘ﬁd Kinase- 6931 Qgslxgsgg_ differentiation-associated | 8537
assoCi serine/threonine protein AHNA
Q66K74_ | MAPI SMicrotubule-associated protein 6932 Q09161 _ NCBP1 Nuclear cap-binding 8538
C342 1S C44 protein subunit 1
FGD3 FYVE, RhoGEF and
Q7KZF4_ SND 1 Staphylogop ca nucl_ease 6933 Q5JSPO_ PH domain-containing protein | 8539
C560 domain-containing protein C43 3
. . CHD4 Chrornodomain-
Q9P1F3_ ABRACL Costars family protein Q14839 _ i .
C39 ABRACL 6934 C1594 hehcase-DNA in nding protein | 8540
P36507_C MAP2K?2 Dua specificity mitogen- 6935 Q16566_ | CAMK4 Calcium/calmodulin- 8541
211 activated protein kinase C202 dependent protein kinase type
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1
Q02750_C MAP2K1 Dual specificity mitogen- 6936 Q8WTW3 | COGI Conserved oligomeric 8542
207 activated protein kinase C513 Golgi complex subunit 1
. R AHNAK Neuroblast
Q8NF50 _ DOCKS Dedicator of cytokinesis 6937 Q09666 _ differentiation-associated 8543
C685 protein 8 C2162 .
protein AHNA
Q%A= | TUBB2B Tubulinbeta2B chain | 6938 | 0% | FN3KRP Ketosamine 3-kinase | 8544
P36578 C . ) Q96E39_ { RBMXL1 RNA binding motif
125 RPL4 60S ribosomal protein L4 6939 C338 protein, X-linked-like-1 8545
Q8TD19 | NEKO Serine/threonine-protein kinase 6940 P35610_C SOATI Sterol O- 8546
C890 Nek9 ' 92 acyltransferase 1
SMCHDI Structural maintenance of MM S19 MM S19 nucleotide
A?;l\ilg;ag‘ chromosomes flexiblehinge domain- | 6941 Q%g?— excision repair protein 8547
containing protein 1 homolog
Q9BSD7_ NTPCR Cancer-related nucleoside- goan | QOHAA3_ |~ WNK1 Serine/threonine- 8548
Cl10 triphosphatase C547 protein kinase WNK1
Q14573 C ITPR3 Inosital 1,4,5-trisphosphate Q7Z2T5_ i .
1638 receptor type 3 6943 C320 TRMTLL TRMTI-like protein | 8549
Q12874 C - . Q99996 _ AKAP9 A-kinase anchor
274 SF3A3 Splicing factor 3A subunit 3 6944 C3868 protein 9 8550
Q13045 C L Q96RU3_ FNBP1 Formin-binding
337 FLII Protein flightless-1 homolog 6945 c70 protein 1 8551
Q8IY67_ RAVER 1 Ribonucleoprotein PTB- 6946 Q9H9A6 | LRRCA40 Leucine-rich repeat- 8552
C255 binding 1 C54 containing protein 40
PRKRA Interferon-inducible
P13$23§—C EEF?2 Elongation factor 2 6947 075’82 - double stranded RNA- 8553
dependent
P53990 C P04150 C NR3C1 Glucocorticoid
125~ IST1 IST1 homolog 6948 302 receptor 8554
P137% C LCP1 Plastin-2 6049 | O | FAM49B Protein FAMA49B | 8555
Q9BWM7 . N P20592 C | MX2 Interferon-induced GTP-
C193 SFXN3 Sideroflexin-3 6950 707 binding protein Mx2 8556
Q9H9B4 _ . . Q8N5K 1 CISD2 CDGSH iron-sulfur
CI9 SFXN1 Sideroflexin-1 6951 cop domain-containing protein 2 8557
P31146 C : 014497 ARID 1A AT-rich interactive
192~ COROIACoronin-1A 6952 C336~ | domain-containing protein 1A 8558
Q15024 C EXOSC7 Exosome complex 6953 075694 NUP155 Nuclear pore 8559
85 component RRP42 C874 complex protein Nup155
Q8N4C8_ . e i Q5W0V3 FAM160B 1Protein
C202 MINK | Misshapen-like kinase 1 6954 C298 FAM160B1. 8560
095819 _C MAP4K4 Mitogen-activated protein 6955 QINSD9_ | FARSB Phenylalanine-tRNA 8561
202 kinase kinase kinase kinase C195 ligase beta subunit
P13798 C APEH Acylamino-acid-releasing 6956 P45984 C MAPK9 Mitogen-activated 8562
30 enzyme 177 protein kinase 9
INPP5D Phosphatidylinositol
PassP_C MYH9 Myosin-9 6057 | Q2000 3,4,5-trisphosphate 5- 8563
phosphatase
P30626 C . Q96EV2_ | RBM33 RNA-binding protein
104~ SRI Sorcin 6958 C726 33 8564
015371 _C | EIF3D Eukaryotic trandlation initiation | oo-o | P55198_C MLLT6 Protein AF-17 8565
19 factor 3 subunit 571
000567_C NOP56 Nucleolar protein 56 6960 | 075475 _ PSIP1 PC4 and SFRS1- 8566
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211 C204 interacting protein
Q9UGIS_ . P51812_C | RPS6KA3 Ribosomal protein
C196 TES Testin 6961 | "~ 239 $6 kinase alpha-3 8567
P67936_C , . Q15418_ | RPS6KA1 Ribosomal protein
247 TPM4 Tropomyosin alpha-4 chain 6962 223 $6 kinase alpha-1 8568
P45954 C ACADSB Short/branched chain 6963 094886 | TMEMG63A Transmembrane 8569
175 specific acyl-CoA dehydrogenase C791 protein 63A
Q14566_C MCM6 DNA replication licensing Q14005 _ . .
301 factor MCM6 6964 975 IL16 Pro-interleukin-16 8570
P5 01949;)_C CCT8 T-complgegotem 1 subunit 6965 P 133:: 9C EEF2 Elongation factor 2 8571
Q08945_C . Q63HNS_ | RNF213 E3 ubiquitin-protein
200 SSRP1 FACT complex subunit SSRP1 | 6966 310 ligase RNF213 8572
P45985_C MAP2K4 Dual specificity mitogen- 6967 Q96QD9_ | FYTTDI1 UAP56-interacting 8573
246 activated protein kinase C242 factor
EPRS Bifunctional
P21333 C FLNA Filamin-A 6968 | TO7814.C | o1itamate/proline~RNA | 8574
2582 744 ligase
P29590_C . Q9UKTY_ | IKZF3 Zinc finger protein
213 PML Protein PML 6969 C434 Aiolos 8575
P13489 C . g Q8TCO07_ TBCI1D15 TBC1 domain
30 RNHI1 Ribonuclease inhibitor 6970 C197 family member 15 8576
Q13315 C . s QI96RU3_ FNBP1 Formin-binding
2770 ATM Serine-protein kinase ATM 6971 c511 protein 1 8577
QRS- | MBNLI Muscleblind-like protein 1 | 6972 0923;’9— LINTC Protein lin-7 homolog | gs7g
QOBAF3_ . ' QYULPS_ | TBCID24 TBCI domain
Cll4 SLFNS5 Schlafen family member 5 6973 C389 family member 24 8579
Q33EL6_ | PDCD4 Programmed coll death protein | o974 | HIBQI_ | Unoharacterized protein | 8580
Q9NPJ6_ | MED4 Mediator of RNA polymerase I 6975 P28702_C | RXRB Retinoic acid receptor 8581
C162 transcription subunit 340 RXR-beta
P25398 C . . Q9UL15_ | BAGS5 BAG family molecular
92 RPS12 408 ribosomal protein S12 6976 C327 chaperone regulator 5 8582
P57737 C . 095817_ | BAG3 BAG family molecular
303 CORO7 Coronin-7 6977 C179 chaperone regulator 3 8583
Q96RL1_ UIMCI1 BRCA1-A complex subunit 6978 Q86UT6_ | NLRX1 NLR family member 8584
C283 RAPS0 C331 X1
P24928 C POLR2A DNA-directed RNA 6979 Q96PE3_ INPP4A Type I inositol 3,4- 8585
1245 polymerase II subunit RPB1 C854 bisphosphate 4-phosphatase
P17858 C PFKL 6-phosphofructokinase, liver 6980 P57764_C GSDMD Gasdermin-D 8586
89 type 268
P50995_C . Q99873 _ PRMT1 Protein arginine N-
276 ANXAL1]1 Annexin All 6981 C109 methyltransferase 1 8587
Q7Z460_ e . P4958% C | CARS Cysteine--tRNA ligase,
C1428 CLASP] CLIP-associating protein 1 6982 27 cytoplasmic 8588
075122 C _r . P53384 C | NUBP1 Cytosolic Fe-S cluster
1184 CLASP2 CLIP-associating protein 2 6983 31 assembly factor NUBP1 8589
. NFATCI1 Nuclear factor of
Q14008_C CKAPS Cytoskeleton-associated 095644__ : 3 .
1344 protein 5 6984 228 activated T cellls, cytoplasmic | 8590
. PPP6R1 Serine/threonine-
Q14008_C CKAPS Cytoskelpton—assomated 6985 QI9UPN7_ protein phosphatase 6 8591
1360 protein 5 C795
_regulatory
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USPIX Probable ubiquitin

P16455 C MGMT Methylated-DNA-protein- Q93008 _ ;
145 cysteine methyltransferase 6986 C673 carboxyl-terlr:npl\rllal hydrolase | 8592
USPIY Probable ubiquitin
014976 _C GAK Cyclin-G-associated kinase eog7 | 000507 _ carboxyl-terminal hydrolase | 8593
190 C674 FAE
DDX20 Probable ATP-
Q14103_C HNRNPD Heterogeneous nuclear QOUHI6_ .
226 ribonucleoprotein DO 6988 C577 dependerE)t[I)?XN 2”'(\) helicase 8594
AHNAK Neuraoblast
P11586_C MTHFD1 C-I-tetrahydrqfol ate 6989 Q09666 _ differentiation- associated 8595
918 synthase, cytoplasmic C108 orotein AHNA
Q14008_C CKAP5 Cytoskel eton-associated 6990 043290 _ | SARTI U4/U6.U5 tri-snRNP- 8596
1350 protein 5 C674 associated protein 1
P42704_C LRPPRC Leucine-rich PPR motif- 6991 Q2NL82_ | TSR1 Pre-rRNA-processing 8597
484 containing protein, mitochondrial C126 protein TSR1 homolog
P50090_C |  CCT8 T-complex protein 1sub-unit | coo | QUUPNZ_ Mﬁrgglml'(fﬁgﬂé'tga‘l’t'” 6508
148 theta C4825 isoforms ’
P33992_C MCM5 DNA replication licensing 6993 Q13588 _ GRAP GRB2-related adapter 8599
197 factor MCM5 Cl6l protein
043143_C | DHX15 Putative pre-mRNA-splicing 6994 QIUG22_ GIMAP2 GTPase IMAP 8600
190 factor ATP-dependent RN C227 family member 2
P0O7814_C | EPRS Bifunctiona glutamate/proline- 6995 13L420_C LSM14A Protein LSM14 8601
381 tRNA ligase 73 homolog A
P24928_C POLR2A DNA-directed RNA 6996 QBND56_ L SM 14A Protein LSM14 8602
13 polymerase 1 subunit RPB1 C78 homolog A
P24928_C POLR2A DNA-directed RNA soo7 | QoBCMBE_ | ACSTZAGICOR Syrinetase
. y member 2, 8603
1287 polymerase I subunit RPB 1 C64 mitochondrial
4 GIGYF2 PERQ amino acid-
P42§gf—c HTT Huntingtin 6998 Q6g£g 6 fich with GYF domain- | 8604
- containing protein
QI3155_C AIMP2 Aminoacyl tRNA synthase 6999 Q9HB58_ SP1 10 Spl 10 nuclear body 8605
23 complex-interacting multif C327 protein :
Q11203.C DCTN1 Dynactin subunit 1 7000 | BUSH4- Lc'é‘:glﬁ ILn'g'V'prdo‘;Qrf‘”l 8606
PGS;??—C TUBA4A Tubulin alpha-4A chan | 7001 P491%8—C S';;ﬁ jeggi[;?g?(;gﬁ” 8607
Q00839_C HNRNPU Heterogeneous nuclear 7002 043566 _ | RGS14 Regulator of G-protein 8608
648 ribonucleoprotein U C496 signaling 14
Q92516 C | GCNILI Trandational activator GCNI | 7003 | P2A339-C FLNA Filamin-A 8609
. . FAM 120A Congtitutive
Q86SX6_ | GLRX5 GIutargdoxm-rdated protein 5, 7004 QINZB2_ coactivator of PPAR-gamma- | 8610
C67 mitochondrial C279 like protein 1
P24752_C | ACATI Acetyl-CoA acetyltransferase, 7005 Q96EB1 _ EL P4 Elongator complex 8611
196 mitochondrial C218 protej n4
075150_C |  RNF40 E3 ubiquitin-protein ligase oa3149 | Z4EFLZincfinger 22-type
BRE1B 7006 C2312 and EF-hand domain 8612
950 containing
P62979_C RPS27A Ubiquitin-40S ribosomal 7007 QOVvD83_ APOBR Apolipoprotein B 8613
149 protein S27a C844 receptor
Q9Y3A3_ O . . Q00537 _ CDK17 Cyclin-dependent
c134 MOB4 MOB-like protein phocein 7008 C127 Kinase 17 8614
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Q8IuI8_C , g QoUIY4 GGA2 ADP-ribosylation
95 CRLF3 Cytokine receptor-like factor 3 | 7009 C429 factor-binding protein GGA2 8615
Q96SK2_ TMEM209 Transmembrane protein 7010 Q03519 _ TAP2 Antigen peptide 8616
C295 209 Ce4l transporter 2 1
P2129§g_c COMT Catechol O-methyltransferase 7011 Q9CP12;(53_ IMPACT Protein IMPACT 8617
P62753 C . . P42166 C TMPO Lamina-associated
100 RPS6 40S ribosomal protein S6 7012 684 polypeptide 2, isoform alpha 8618
QoY3z3_ |  SAMHDL SAM domainand HD | . . | Q5GLZ8_ riERCA Probable E3 6610
C522 domain-containing protein 1 C392 ubiqu 'ﬁgﬁ&n 'gase
Q12802_C . . Q9H832_ | UBE2Z Ubiquitin-conjugating
2142 AKAP13 A-kinase anchor protein 13 7014 Cl00 enzyme E2 7 8620
GPX4 Phospholipid
Q14697 _C GANAB Neutral apha-glucosidase AB | 7015 P36969_C hydroperoxide glutathione 8621
502 93 ; . .
peroxidase, mitochondrial
P62826_C .. . QINVG8 TBC1D13 TBC1 domain
112 RAN GTP-binding nuclear protein Ran | 7016 C36 family member 13 8622
015379 _C . 075348 _ ATP6V1G1 V-type proton
o HDACS3 Histone deacetylase 3 7017 C69 ATPase subunit G 1 8623
P13010_C XRCC5 X-ray repair cross- 7018 Q99575_ | POP1 Ribonucleases P/MRP 8624
296 complementing protein 5 C705 protein subunit POP1 :
Q9Y5Y2_ NUBP2 Cytosolic Fe-S cluster 075369 _ .
C54 assembly factor NUBP2 7019 C2501 FLNB Filamin-B 8625
LRBA Lipopolysaccharide-
Q%?,g‘f— NUDT16L1 Protein syndesmos 7020 PS%%%—C responsive and beige-like 8626
anchor protein
P35579_C . Q99575 _ POP1 Ribonucleases PIMRP
91 MYHS Myosin-9 7021 C706 protein subunit POP1 8627
P46940 C | IQGAP1 Ras GTPase-activating-like Q99704 _ . .
494 protein 1QGAP! 7022 c115 DOK1 Docking protein 1 8628
Q6F5E8_ | RLTPR Leucine-rich repeat-containing 7003 Q05086 _ UBE3A Ubiquitin-protein 8629
C823 protein 16C C108 ligase E3A
Q8IX12 _ CCARL1 Cdll division cycle and 7004 Q15052 _ ARHGEF6 Rho guanine 8630
C465 apoptosis regulator protein 1 C553 nucleotide exchange factor 6
L . TMCO7 Transmembrane and
Q6F5E8_ | RLTPR Leuc nerlgh repeat-containing 7025 Q9COB7 _ coiled-coil domain-containing | 8631
C582 protein 16C C286 protein
Q13148 _C | TARDBP TAR DNA-binding protein 7026 Q9Y2X7_ | GIT1 ARF GTPase-activating 8632
198 43 C576 protein GIT1
QIY6N5 SQRDL Sulfiderquinone qespxz | ARLEIP4 ADP-ribosylation
c337 oxidoreductase. mitochondrial 7027 C349 factor-like protein 6- 8633
X u » Mitocnondrl interacting protein 4
Q0228(;8£ -C| ToP2B DNA topoisomerase 2-beta 7028 Qggj?— PARK7 Protein DJ-1 8634
P62826 C . . . QoUIS9_ | MBD1 Methyl-CpG-binding
120" RAN GTP-binding nuclear protein Ran | 7029 C525 domain protein 1 8635
Q8NBN7_ . Q8IWX8_ | CHERP Cacium homeostasis
C30 RDH13 Retinol dehydrogenase 13 7030 C69 endoplasmic reticulum protein 8636
P62979_C RPS27A Ubiquitin-40S ribosomal 7031 Q00577 _ PURA Transcriptional 8637
145 protein S27a C292 activator protein Pur-alpha
PAIZD_C GARS GlycinetRNA ligase 703 | POPA1_C | RPSIEA0ST posomal protein | gsag
P46940_C IQGAPI Ras GTPase-activating-like 7033 Q9UJIX3_ ANAPC7 Anaphase- 8639
781 protein IQGAPI Ci131 promoting complex subunit 7
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P42765_C ACAAZ2 3-ketoacyl-CoA thiolase, 7034 Q5VTL8_ | PRPF38B Pre-niENA-splicing 8640
92 mitochondrial C113 factor 38B
Q8WWP7 GIMAPL GTPase IMAP family 7035 PA7756_C CAPZB F-actin-capping 8641
C186 member 1 206 protein subunit beta
P49207_C . ) Q562E7 _ | WDR81 WD repeat-containing
49 RPL34 60S ribosomal protein L34 7036 C198 orotein 81 8642
LYSMD2 LysM and putative
QBIUIB_C | cRLF3 Cytokine receptor-like factor 3 | 7037 | Q81V0_ peptidoglycan-binding 8643
313 C106 ; gy
domain-containing 2
P17655_C - . . QO6F15 _ GIMAPS GTPase IMAP
301 CAPN2 Calpain-2 catalytic subunit 7038 CI71 family member 5 8644
. . . VPS 18 Vacuolar protein
Q13526 C PIN1 Peptidyl-proiyl cis-trans Q9P253 _ . . )
113 - isomerase NIM A -mteracti 7039 C22 sortlng-assk]o(;:r[r]a(t)?gg protein 18 | 8645
060313 _C | OPAI Dynarnin-like 120 kDa protein, 7040 Q562E7 _ | WDR81 WD repeat-containing 8646
375 mitochondrial C187 protein 81
PO8STI-C | TUBB4B Tubulin beta-aB chain | 7041 | T~ | NIPBL Nipped-B-like protein | 8647
PO7437_C ' . Q9BSI8 _ ESYT1 Extended
303 TUBB Tubulin beta chain 7042 C635 synaptotagmin-1 8648
QOUPN7 _ PPP6R1 Serme/threonine-protein 7043 Q14980 _ NUMA1 Nuclear mitotic 8649
C37 phosphatase 6 regulatory C160 apparatus protein 1
Q9I6SW2 _ ' ' 000571 _ { DDX3X ATP-dependent RNA
C188 CRBN Protein cereblon 7044 C128 helicase DDX 3X 8650
CMTM7 CKLF-like
014980 _C XPOI Exportin-1 7045 | Q%FZ5_ | MARVEL transmembrane | 8651
1070 C12 . - .
domain-containing protein
Q15366 _C i ' Q8TCU6_ | PREX1 Phosphatidylinositol
109 PCBP2 Poly(rC)-binding protein 2 7046 C52 3,4,5-trisphosphate- dependent 8652
PPP2R1B Serine/threonine-protein 3 .
P30L54 C | ephatase 2A 65 kDaregulaory | 7047 | QOYEKO_ | IKBKG NF-kapparB essential | g
402 A . C131 modul ator
subunit A beta isoform
PPP2R1A Serine/threonine-protein Lo .
P30153_C 014497 ARIDI A AT-rich interactive
- phosphatase 2A 65 kDa regulatory 7048 - o . ) 8654
390 subunit A alpha isoform C1968 domain-containing protein 1A
PO7195_C LDHB L-lactate dehydrogenase B 7049 QIONYF8_ BCLAF1 Bcl-2-associated 8655
294 chain C688 transcription factor 1
P31943_C HNRNPH1 Heterogeneous nuclear 7050 Q96SK2_ | TMEM209 Transmembrane 8656
22 ribonucleoprotein H C301 protein 209
P53582_C - ) . Q15424 SAFB Scaffold attachment
40 METAP Methionine aminopeptidase 1 | 7051 C519 factor B1 8657
- MAP2K6 Dua specificity
P61221_C ABCEI AT_P-b| nding cassette sub- 7052 P52564 C mitogen-activated protein 8658
88 family E member 1 38 Kinase
P49207_C . . P0O8575_C PTPRC Receptor-type
46 RPL34 60S ribosomal protein L34 7053 308 tyrosine-protein phosphatase C 8659
P13639_C . QONUWS TDP1 Tyrosyl-DNA
651 EEF2 Elongation factor 2 7054 C135 phosphodiesterase 1 8660
Q9BVA1 _ . . E9PMF8 _ PTPRC Receptor-type
C303 TUBB2B Tubulin beta-2B chain 7055 C332 tyrosine-protein phosphatase C 8661
Q01082 _C SPTBNI Spectrin beta chain, non- 7056 Q9Y4W2 | LASIL Ribosomal biogenesis 8662
604 erythrocytic 1 C140 protein LAS1L
RPN1 Dalichyl-
Q?:ngg - TLN1 Tain-1 7057 P04§;1;3 - diphosphooligosaccharide— 8663

protein glycosyltransferase
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subunit 1

LRWD1 Leucine-rich repeat

Q151?;3%6_C PCBP2 Poly(rC)-binding protein 2 7058 Qggzicgo- and WD repeat-containing 8664
protein
095573 _C | ACSL3 Long-chain-fatty-acid-CoA 059 | QINUWS TDP1 Tyrosyl-DNA 8665
450 ligase 3 C48 phosphodiesterase 1
Q9BT78_ COPS4 COP9 signalosome complex 7060 Q15052 _ ARHGEF6 Rho guanine 8666
C378 subunit 4 C564 nucleotide exchange factor 6
Q53EL6_ | PDCD4 Programmed cell death protein 7061 Q02543 _ RPL18A 60S ribosomal 8667
C288 4 . C22 protein L18a
Q92841_C | DDX17 Probable ATP-dependent RNA 7062 AOFGRS_ ESY T2 Extended 8668
319 helicase DDX17 C181 Synaptotagmin-2
. WAC WW domain-containing
P49411 C TUFM Elongation factor Tu, Q9BTA9_ S i
127 mitochondrial . 7063 C553 adapter prot(g Orillwnh coiled 8669
Q96P65 _ QRFPR Pyroglutamylated RFamide 7064 Q14980 _ NUMA1 Nuclear mitotic 8670
C201 peptide receptor C961 apparatus protein 1
P46734_C MAP2K3 Dual specificity mitogen- 7065 Q9BUH6 C9orfl42 Uncharacterized - 8671
227 activated protein kinase C180 protein C9orfl42
P48643 C CCT5 T-complex protein 1 subunit 7066 P43250_C GRK®6 G protein-coupled 8672
253 cpsilon 138 receptor kinase 6
Q96GX9_ | APIP Probable methylthioribulose-1- 7067 Q15185_ PTGES3 Prostaglandin E 8673
Cl147 phosphate dehydratase C58 synthase 3
000567 _C NOPS6 Nucleolar protein 56 7068 | PN~ | KLHL36 Kelch-like protein 36 | 8674
Qo2835_C | TNPPSD Phosphatidylinositol 345 | " Q15669 _ RHOH Rho-related GTP- 8675
819 trisphosphate 5-phospha C165 binding protein RhoH
P21333_C T Q9NZT2_ [ OGFR Opioid growth factor
623 FLNA Filamin-A 7070 ca43 receptor 8676
EIFAEBP2 Eukaryotic
Q130 C TUBB3 Tubulin beta-3 chain 7071 | 3242 | translation initiation factor 4E- | 8677
binding protein 2
060759 _C . . . Q15669 _ RHOH Rho-related GTP-
210 CYTIP Cytohesin-interacting protein | 7072 C108 binding protein RhoH 8678
QUEPE5_ |  QRFPR Pyroglutamylated RFamide | . | Q92835_ INPPOD Prospnaidylinositol | o
'C200 peptide receptor C138 140 tHSPROSH
phosphatase
Q9BUF5_ . . Q6PKGO_ .
C303 TUBBG6 Tubulin beta-6 chain 7074 C864 LARPI Larelated protein 1 | 8680
075369 _C - QIY679_ AUP1 Ancient ubiquitous
455 FLNB Filamin-B 7075 C391 protein 1 8681
QOUEY8_ : P36542_C ATP5C1 ATP synthase
C245 ADD3 Gamma-adducin 7076 103 subunit gamma, mitochondrial 8682
P06239_C . L Q01664 _ TFAP4 Transcription factor '
465 LCK Tyrosine-protein kinase Lck 7077 c29 AP-4 8683
P60953 C | CDCA2 Cell division control protein 42 7078 P38606_C ATPEV1A V-type proton 8684
157 homolog 138 ATPase catalytic subunit A
P11586 C MTHFD1 C-I-tetrahydrofolate Q9Y520_ .
863 synthase, cytoplasmic 7079 Co23 PRRC2C Protein PRRC2C 8685
EFTUDI Elongation factor Tu
Q7Cl§’4376— TUBAI A Tubulin alphalA chain | 7080 | 972272 GTP-binding domain- 8686
' containing
OGT UDP-N-
onsogs—c ANXA7 Annexin A7 7081 Olgggg - | acetylglucosamine—peptide N- | 8687

acetylglucosaminyl transferase
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RANBP9 Ran-binding protein

C293 SEPT1 Septin-1 7082 C638 ~ 9 8688
P04406_C I GAPDH Glyceraldehyde-3-phosphate 000541 _ i
152 dehydrogenase 7083 C272 PES1 Pescadil lo homolog 8689
ACADVL Very long-chain specific SART3 Squamous cell
P4927§'$  C acyl-CoA dehydrogenase, 7084 Q%:5607200 - | carcinoma antigen recognized | 8690
mitochondrial byT-cells 3
P53618 C : Q8NFOI_ .
635 COPB1 Coatomer subunit beta 7085 C8703 SYNE1 Nesprin-1 8691
Q14669 _C TRIP12 E3 ubiquitin-protein ligase 7086 Q14966 _ ZNF638 Zinc finger protein 8692
1538 TRIP12 Cl1279 638
QBWWP7 GIMAPI GTPase IMAP family 7087 Q96C19 _ EFHD2 EF-hand domain- 8693
C98 member 1 . Cl72 containing protein D2
P49840_C GSK3A Glycogen synthase kinase-3 7088 075688 _ PPM 1B Protein phosphatase 8694
262 alpha C172 IB
QOUKV3_ ACINI Apoptotic chromatin 7089 Q05519 _ SRSF11 Serine/arginine-rich 8695
C1223 condensation inducer in the nucleus C455 splicing factor 11
Q8N5W9_ . P42331_C ARHGAP25 Rho GTPase-
C86 FAMIOIB Protein FAMIOIB 7090 448 activating protein 25 8696
UBASH3A Ubiquitin-
P68230711—C TUBB4B Tubulin beta-4B chain | 7091 P57397715—C associated and SH3 domain- | 8697
containing protein
P68371 C . } Q96GX2 | ATXN7L3B Putative ataxin-7-
211~ TUBB4B Tubulin beta-4B chain 7092 c75 like protein 38 8698
Q9BVAL_ . . Q14690 _ PDCD11 Protein RRP5
c201. TUBB2B Tubulin beta-2B chain 7093 C361 homolog 8699
QOBVAT_ . . Q15149 _ .
C211 TUBB2B Tubulin beta-2B chain 7094 Ca494 PLEC Plectin 8700
P07437 C . : QINP31_ SH2D2A SH2 domain-
001~ TUBB Tubulin beta chain 7095 ca4 containing protein 2A 8701
PoTISrC TUBB Tubulin beta chain 7006 | P2%2-C | HMOX2 Heme oxygenase 2 | 8702
Q8IV04 . Po8171_C ARHGAP4 Rho GTPase-
C305 TBC1D10C Carabin 7097 855 activating protein 4 8703
060664 C —_ 13L420 C LSM14A Protein LSM14
21~ PLIN3 Perilipin-3 7098 80 ~ homolog A 8704
P53384 _C NUBP1 Cytosolic Fe-S cluster 7099 Q8ND56 _ LSM14A Protein LSM14 8705
277 assembly factor NUBP1 C85 homolog A
Q99439 _C - P21580_C TNFAIP3 Tumor necrosis
240 CNN2 Calponin-2 7100 590 factor alpha-induced protein 3 8706
P49841 C GSK3B Glycogen synthase kinase-3 7101 014618 _ CCS Copper chaperone for 8707
199 beta C244 superoxide dismutase
PTPN11 Tyrosine-protein
P04406_C | GAPDH Glyceraldehyde-3-phosphate Q06124 _ i
156 dehydrogenase 7102 C573 phosphatase ncl)rll receptor type { 8708
095758 _C | PTBP3 Polypyrimidine tract-binding 7103 P08240 C SRPR Signal recognition 8709
55 protein 3 253 particle receptor subunit alpha
QONY65_ . . 014618 _ CCS Copper chaperone for
C347 TUBAB Tubulin alpha-8 chain 7104 C246 superoxide dismutase 8710
RAB3GAP2 Rabh3 GTPase-
Q13748 C | ryga3D Tubulin alpha-3c/D chain | 7105 | Q¥H2MI | activating protein non-catalytic | 8711
347 _ce7 subunit
PTPN1 1 Tyrosine-protein
Q86WN1_ FCHSD1 FCH and double SH3 Q06124 _ i
Ca49 domains protein 1 7106 C567 phosphatase non-receptor type | 8712

11
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Q92619_C HMHA1 Minor histocompatibility 7107 043865 _ AHCYL]1 Putative 8713
413 protein HA-1 C272 adenosylhomocysteinase 2
Q93009_C USP7 Ubiquitin carboxyl-terminal 7108 Q96HN2_ AHCYL2 Putative 8714
223 hydrolase 7 C353 adenosylhomocysteinase 3
Q9BUF5_ . P41226_C UBA?7 Ubiquitin-like
C20t TUBB6 Tubulin beta-6 chain 7109 599 modifier-activating enzyme 7 8715
PPAT
QB TUBBS6 Tubulin beta-6 chain 7110 | 825 | Amidophosphoribosylransfera | 8716
se
Q70J95_C . Q96F07_ | CYFIP2 Cytoplasmic FMRI-
136 UNCI13D Protein unc-13 homolog D 7111 C98 interacting protein 2 8717
095486 _C SEC24A Protein transport protein 7112 060610_ | DIAPHI Protein diaphanous 8718
704 Sec24A . C1227 homolog 1
P27987 C | ITPKB Inositol-trisphosphate 3-kinase 7113 QI9Y266 NUDC Nuclear migration 8719
693 B C188 protein nudC
P84103 C SRSF3 Serine/arginine-rich splicing 7114 Q7L576_ | CYFIP1 Cytoplasmic FMR1- 8720
6 factor 3 C98 interacting protein 1
P24752_C | ACATI Acetyl-CoA acetyltransferase, 7115 Q9HSN1_ | RABEP2 Rab GTPase-binding 8721
126 mitochondrial C422 effector protein 2 _
000299_C | CLICI1 Chloride intracellular channel 7116 Q9HSN1_ | RABEP2 Rab GTPase-binding 8722
223 protein 1 CA423 effector protein 2
PO8366.C | TUBA4A Tubulin alphe-4A chain | 7117 | Q- | SQSTMI Sequestosome-1 | 8723
QUV3- | TUBAIA Tubulin alpha-1A chain | 7118 Q02446 | SP4 Transeription factor Spé | 8724
PHGDH D-3-
QI5365.C | pcppy Poly(rC)-binding protein 1 | 7119 | O43175_ phosphoglycerate 8725
109 C369
dehydrogenase
USP9X Probable ubiquitin
P62280_C RPS11 408 ribosomal protein S11 7120 Q93008_ carboxyl-terminal hydrolase | 8726
60 C1237 FAF
USP9Y Probable ubiquitin
P62829 C | Rp123 608 ribosomal protein 123 | 7121 | ©%9397_ | carboxyl-terminal hydrolase | 8727
28 C1238 FAF
P05388 C ‘g . Q8TDI19_ NEKO9 Serine/threonine-~
119 RPLPO 60S acidic ribosomal protein PO | 7122 Cil protein kinase Nek0 8728
P62937_C PPIA Peptidyl-prolyl cis-trans 7123 QG6ZRI6 _ C1501f39 Uncharacterized 8729
161 isomerase A C367 protein C150rf39
P28062_C . P40763_C | STATS3 Signal transducer and
120 PSMBS8 Proteasome subunit beta type-8 | 7124 718 activator of transcription 3 8730
P28062_C ‘ . Q15723 _ ELF2 ETS-related
124 PSMBS Proteasome subunit beta type-8 | 7125 c470 transcription factor EL£-2 8731
. . ANKHD! Ankyrin repeat and
Q9Y228 | TRAF3IP3 TRAF3-interacting JNK- Q8IWZ3_ ) - .
C256 activating modulator 7126 c615 KH domam-co?tammg protein | 8732
Q9BY49_ | PECR Peroxisomal trans-2-enoyl-CoA 060664 _ .
C191 reductase 7127 C60 PLIN3 Perilipin-3 8733
PPP2R1B Serine/threonine-protein AHNAK Neuroblast
P3031 (f g -C phosphatase 2A 65 kDa regulatory 7128 ngggg- differentiation-associated 8734
subumit A beta isoform protein AHNA
PPP2R1A Serine/threonine-protein VRK3 Inactive
P302195 3 -C phosphatase 2A 65 kDa regulatory 7129 Qiél;/:ﬁ_ serine/threonine-protein kinase | 8735
subunit A alpha isoform VRK3
P52564_C MAP2KS6 Dual specificity mitogen- 7130 E7EQZ4_ | SMNI Survival motor neuron 8736
196 activated protein kinase Cl46 protein
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SMN?2 Survival motor neuron

P46734 C MAP2K3 Dual specificity mitogen- 7131 Q16637_ 873
207 activated protein kinase Cl146 protein 7
QINYL9_ . Q8IWV7_| TUBRI E3 ubiquitin-protein
C150 TMOD3 Tropomodulin-3 7132 | “ (1603 ligase UBRI 8738
075175 C CNOT3 CCR4-NOT transcription 7133 014981 _ BTAF1 TATA-binding 8739
600 ' complex subunit 3 C936 rotein-associated factor 172
Q9HOD6 _ 3 . Q07352_ | ZFP36L1 Zinc finger protein
c736 XRN?2 5-3 exoribonuclease 2 7134 C34 36, C3H1 type-like | 8740
Q8IVS3 | DENNDIC DENN domain-containing 7135 P25205_C MCM3 DNA replication 8741
CS2 __protein 1C 119 licensing factor MCM3 v
P26358 C DNMT1 DNA (cytosine-5)- P35579_C .
1478 methyltransferase 1 7136 1437 MYHS Myosin-9 8742
Q7RTVO_ PHF5A PHD finger-like domain- 7137 Q8NFS50_ DOCKS8 Dedicator of 8743
C40 containing protein SA C2091 cytokinesis protein 8
PS1570_C . P42224 C | STAT] Signal transducer and
182 GALK1 Galactokinase 7138 | 49 activator of transcription 1__| 54
. TOMMA40 Mitochondrial
Q?l{g:?g - TLNI Talin-1 7139 092228— import receptor subunit 8745
TOM40 homolog
el TOMMA40 Mitochondrial -
P49848 C TAF6 Transcription mx‘txanon factor 7140 096008_ import receptor subunit 8746
460 TFIID subunit 6 C76
: TOMA40 homolog
QINY65 . . P46063_C | RECQL ATP-dependent DNA
C376 TUBAS Tubulin alpha-8 chain 7141 606 helicase Q1 8747
QI3748_C | TUBA3D Tubulin alpba-3C/D chain | 7142 | @LV>7- | PANKA Pantothenate kinase 4 | 8748
.Q9Y512_ SAMMS0 Sorting and assembly 7143 015371 _ | EIF3D Eukaryotic translation 8749
C457 machinery component 50 homolog C195 initiation factor 3 subunit
P40939 C | HADHA Trifunctional enzyme subunit 7144 P45880 C | VDAC2 Voltage-dependent 8750
470 alpha, mitochondrial 47 anion-gelective channel protein
C . ANKRDI13A Ankyrin repeat
Q6VY07_ PACSI Phosphofunn gcxdxc cluster 7145 Q8I1Z07_ domain-containing protein 8751
C732 sorting protein 1 C540 13A
QINWVE BABAMI! BRISC and BRCAI-A P49795 C | RGS19 Regulator of G-protein
7146 . . 8752
C222 complex member 1 73 signaling 19
Q7KZF4 _ SND1 Staphylococcal nuclease 7147 P49795_C | RGS19 Regulator of G-protein 8753
Cl152 domain-containing protein 76 signaling 19
P12814_C .. Q69YN2_ CWFI19L1 CWF19-like
430 ACTN! Alpha-actinin-1 7148 C288 protein 1 8754
P07900_C | HSP90AAI Heat shock protein HSP 7149 Q53ET0_ CRTC2 CREB-regulated 8755
597 90-alpha - C515 transcription coactivator 2
P07900_C | HSP90AAI Heat shock protein HSP 7150 P78371_C CCT2 T-complex protein 1 8756
598 90-alpha 412 subunit beta
HOY280- Uncharacterized protein 7151 | Q°1- | SHIGLI Endophilin-A2 | 8757
MTHFDI1L Monofunctional C1- .
Q6UB35_ tetrahydrofolate synthase, 7152 P3324] C LSP] Lympho.cyte-spemﬁc 8758
C906 . : 36 protein 1
mitochondrial
Q71UM5_ | RPS27L 40S ribosomal protein S27- 7153 Q8NFI3_ ENGASE Cytosolic endo- 8759
C77 like Cl113 beta-N-acetylglucosaminidase
NAAI1S N-alpha-
P426T1C | RPS2740S ribosomal protein 527 | 7154 | CRXP- | acetyluransterase 15, Nata | 8760
auxiliary subunit
Q08211 _C _ . Q92570_ NR4A3 Nuclear receptor
1029 DHX9 ATP-dependent RNA helicase A | 7155 C301 subfamily 4 group A member 8761
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3
015‘_32 € TAPBP Tapasin 7156 I3L§)§17 < Uncharacterized protein 8762
P29590_C . QI9H6R4 _ .

389 PML Protein PML 7157 C1034 NOLG6 Nucleolar protein 6 8763
P62937_C PPIA Peptidyl-prolyl cis-trans | 094992 .

62 isomerase A 7158 c79 HEXIMI Protein HEXIMI 8764
Q14204 _C DYNC1H1 Cytoplasmic dynein 1 QB8NOX7 _ .

1999 heavy chain 1 7159 C504 SPG20 Spartin 8765
Q1325 f(;L < DCTN2 Dynactin subunit 2 7160 09?%32 - HEXIMI Protein HEXIMI 8766
Q13561_C . . Q96HET7 _ EROIL EROI-like protein

256 DCTN2 Dynactin subunit 2 7161 C166 alpha 8767
HSCI?%%?_ Uncharacterized protein 1 7162 Q9CG:128L;8_ FAM 192A Protein FAM192A | 8768
QIKMD3 HNRNPU L2 Heterogeneous nuclear 7163 Q9UKA4 AKAP11 A-kinase anchor 8769

C602 ribonucleoprotein U-like protein 2 C1232 protein 11
P61247_C . . P42224 C | STAT1 Signal transducer and

9% RPS3A 40S ribosomal protein S3a 7164 155 activator of transcription 1 8770
P68871_C ; : P42166_C TMPO L amina-associated

o4 HBB Hemoglobin subunit beta 7165 280 polypeptide 2, isoform alpha 8771
Qgg;gB_ SEPT9 Septin-9 7166 |3L%|22—C Uncharacterized protein 8772
QBNFWS8 CMAS N-acymeuraminate 7167 015052 _ ARHGEF6 Rho guanine 8773

C394 cytidylyltransferase C25 nucleotide exchange factor 6
P51878_C 095267 _ RASGRPI RAS guanyl-

315 CASPS Caspase-5 7168 C615 releasing protein 1 8774
P49662_C Q9P258 _ .

258 CASP4 Caspase-4 7169 Ca28 RCC2 Protein RCC2 8775

BZW1 Basic leucine zipper
075083 _C WDRI WD repeat-containing protein | | 7170 QL1Q6_ and W2 domain-containing 8776

170 C35 protein
P55884_C | EEF3B Eukaryotic translation initiation 171 Q63HN8_ | RNF213 E3 ubiquitin-protein 8777

515 factor 3 subunit C1510 ligaseRNF213
Q9UKX7_ | NUPS0 Nuclear pore complex protein Q9Y2X3_ .

c1s1 NUPSO 7172 C439 NOP58 Nucleolar protein 58 | 8778
Q13185_C . P53384_C | NUBP1 Cytosolic Fe-S cluster

69 CBX3 Chromobox protein homolog 3 | 7173 o5 assembly factor NUBPL 8779
000299 C | CLIC1 Chloride intracellular channel 7174 015054 _ KDM®6B Lysine-specific 8780
59 protein 1 C1205 demethylase 6B
006587 _C RING1 E3 ubiquitin-protein ligasc 7175 Q96BY6_ DOCK10 Dedicator of 8781
69 RING1 C321 cytokinesis protein 10
Q14204_C DYNC1H1 Cytoplasmic dynein 1 7176 Q96BY6 _ DOCK 10 Dedicator of 8782
3033 heavy chain 1 C319 cytokinesis protein 10
HLA-A HLA class |
Q13045 C | b || protein flightless- 1 homolog | 7177 | TOX8%2_C | histocompatibility antigen, A- | 8783
241 363
2 apha
. . HLA-A HLA class |
P48$gf_c CCT5 T-complex_lprotem 1 subunit 7178 POlgg;_C histocompatibility antigen, A- | 8784
epsion 68 alpha
QO457222§5_C TLES Transducm-lllge enhancer protein 7179 P4§ﬁ%_c FASN Fatty acid synthase 8785
Q15149_C . Q8ND24 _ | RNF214 RING finger protein
3193 PLEC Plectin 7180 C655 214 8786
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000299 _C | CLIC1 Chloride intracellular channel 7181 QI9P2E3_ ZNFX1 NFXI-type zinc 8787
24 protein 1 C1822 finger-containing protein 1
P35579 C - QIY5K6_ CD2AP CD2-associated
694 MYH9 Myosin-9 7182 C540 protein 8788
Q9Y490_ - Q13459_ MYQ09B Unconventional
C732 TLN1 Tdlin-1 7183 C1279 myosin-IXb 8789
Q8WWP7 GIMAP1 GTPase IMAP family 7184 015355 _ | PPM1G Protein phosphatase 8790
C66 member 1 - C241 1G
P49721 C . Q8IV53_ DENND 1C DENN domain-
91 PSMB2 Proteasome subunit beta type-2 | 7185 C174 containing protein 1C 8791
P52272 C HNRNPM Heterogeneous nuclear 7186 Q6JBY9_ RCSD1 CapZ-interacting 8792
653 ribonucleoprotein M C181 protein
CAMKI1D
QOUK45_ | LSM7 U6 snRNA-associated Sm-like 7187 | Q8IUSS_ Calcium/calmodul in- 8793
C85 protein LSm7 C3%4 dependent protein kinase type
. 1
NFATC1 Nuclear factor of
P21333 C I 095644 _ : ;
2109 FLNA Filamin-A 7188 C209 activated T-cellls, cytoplasmic | 8794
P22087_C FBL rRNA 2-O-methyltransferase Q92576 _ . )
268 fibrillarin 7189 c885 PHF3 PHD finger protein 3 8795
Q99714 C HSD17B10 3-hydroxyacyl-CoA 7190 Q5T440_ IBAS7 Putative transferase 8796
214 dehydrogenase type-2 C170 CAF17, mitochondria
Q96F86_ | EDC3 Enhancer of mRNA-decapping P30519_C
CA13 protein 3 7191 265 HMOX2 Heme oxygenase 2 | 8797
P53621_C . Q86UP2_ L
975 COPA Coatomer subunit alpha 7192 Cl105 KTN1 Kinectin 8798
U2SURP U2 snRNP-
Q96S55_ WRNIP1ATPase WRNIPI 7103 | 919042 associated SURP motif- | 8799
Cc272 Cce624 o .
containing protein
P15498 C g QONVZ3_ | NECAP2 Adaptin ear-binding
652 VAV1 Proto-oncogene vav 7194 C133 coat-associated protein 2 8800
Po32l.C 1 copa Coatomer subunitalpha | 7105 | P2%520-C | ZFPa6 Tristeraprolin 8801
Q96RU3 _ G ' Q5TFE4_ NT5DCI 5-nucleotidase
Co48 FNBP1 Foniiin-binding protein 1 7196 C119 domain-containing protein 1 8802
Q13148 _C | TARDBP TAR DNA-binding protein 7197 Q9BRP1_ PDCD2L Programmed cell 8803
39 43 C278 death protein 2-like
QINYL9_ - Q9H410_ | DN 1 Kinetochore-associated
C132 TMOD3 Tropomodulin-3 7198 C287 protein DSN1 homolog 8804
. . PIK3R1 Phosphatidylinositol
Q5VWz2 LYPLAL1L Lysophosphohpase-llke 7199 P27986_C 3-kinase regulatory subunit 8805
_C12 protein 1 146 apha
Q7Z5K2_ WAPAL Wings apart-like protein P10144 C
Cl170 homolog 7200 142 GZMB GranzymeB 8806
. . CPSF3 Cleavage and
le;f_c TARDBP TAR D:1\13A_bl nding protein 7201 Q9éJ4K9§6_ polyadenylation specificity 8807
factor subunit
Q13200 C | PSMD2 26S proteasome non-ATPase 7202 P55265 _C | ADAR Double-stranded RNA- 8808
779 regulatory subunit 2 1224 specific adenosine deaminase
099460 C | PSMD1 26S proteasome non-ATPase 7203 QINXV6 CDKN2AIP CDKN2A- 8809
806 regulatory subunit 1 C516 interacting protein
P29466_C Q7z401_ | DENND4A C-myc promoter-
397 CASP1 Caspase-1 7204 1 “c189 binding protein 8810
P63279_C UBE2l SUMO-conjugating enzyme 7205 | QONVT9_ | ARMCI Armadillo repeat- 8811
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138 UBC9 C69 containing protein 1
Q92608_C DOCK?2 Dedicator of cytokinesis 7206 Q9GZR7_ | DDX24 ATP-dependent RNA 8812
1408 protein 2 C832 helicase DDX24
. . IAH1 Isoamy! acetate-
Q9H6AO0_ [ DENND2D DENN domain-containing Q2TAA2_ :
cloa protein 2D . 7207 c137 hydrolyzing esterase 1 8813
homolog
. IAHI Isoamyl acetate-
QO6F86_ EDC3 Enhancer of mRNA-decapping Q2TAA2_ s
C410 protein 3 7208 C150 hydrolyzing esterase 1 8814
homolog
. IAHI Isoamy! acetate-
Q12824 C| SMARCB1 SWI/SNF-related matrix- Q2TAA2 _ :
147 associated actin-dependent 7209 C145 hydrolyzing esterase 1 815
homolog
LRCH4 Leucine-rich repeat and . o
075427 _C calponin homology domain-containing | 7210 Q13315_ ATM Serine-protein kinase 8816
134 . C384 ATM
protein 4
NAA15 N-alpha
QO821-C | DHX9 ATP-dependent RNA helicase A | 7211 QLI | acetyltranslerase 15, NatA | 8817
auxiliary subunit
P11387_C . Q8TD19_ NEK9 Serine/threonine-
630 TOPI DNA topoisomerase 1 7212 c623 protein kinase Nekd 8818
SMCHD1 Structural maintenance of -
A6NHR9 . X . P50749 C RASSF2 Ras association
— | chromosomes flexible hinge domain 7213 - : o . 8819
C985 containing 1 251 domain-containing protein 2
P62195_C PSMC5 26S protease regulatory 7214 Q92831 _ KAT2B Histone 8820
112 subunit 8 C690 acetyltransferase KAT2B
043772 _C SLC25A20 Mitochondrial 7915 Q92830 _ KAT2A Histone 8821
58 carnitine/acylcarnitine carrier protein C695 acetyltransferase KAT2A
Q71U36_ . . P11216_C PYGB Glycogen
c20 TUBAIA Tubulin apha- 1A chain 7216 437 phosphorylase, brain form 8822
Q15149 _C . P30044 C PRDXS5 Peroxiredoxin-5,
3008 PLEC Plectin 27 00 mitochondrial 8823
LRCH4 Leucine-rich repeat and
075427 _C . : L Q9Y3T9_ NOC2L Nucleolar complex
204 calponin homol F())r%){e'qr]oTa n-containing | 7218 C585 protein 2 homolog 8824
Q8N201 _ . QINVGS TBC1D13 TBC1 domain
C1633 INTSL Integrator complex subunit 1 7219 C387 family member 13 8825
Q71U36 _ . ) 014933 _ UBE2L6 Ubiquitin/ISG15-
coS TUBAIA Tubulin alphalA chain 7220 c102 conjugating enzyme E2 L6 8826
P07195_C LDHB L-lactate dehydrogenase B 7991 QOUNE7_ | STUBLI E3 ubiquitin-protein 8827
164 chan C199 ligase CHIP
PO0338_C LDHA L-lactate dehydrogenase A 7999 QOUKAA4 AKAPL 1 A-kinase anchor 8828
163 chain C1257 protein 11
P21333 C . Q8TCU6_ | PREXI Phosphatidylinositol
1912~ FLNA Filamin-A 7223 C37 3,4,5-trisphosphate-dependent 8829
P21333_C o P54274 C TERF1 Telomeric repeat-
190" FLNA Filamin-A 7224 118 binding factor 1 8830
PO0558_C . P11161_C EGR2 E3 SUMO-protein
379 PGK1 Phosphoglycerate kinase 1 7225 469 ligase EGR2 8831
P19447 _C ERCC3 TFIIH basal transcription 7996 P11161_C EGR2 E3 SUMO-protein 8832
342 factor complex helicase 454 ligase EGR2
P10809_C HSPD1 60 kDa heat shock protein, 7997 Q8TAQ2_ SMARCC2 SWI/SNF 8833
447 mitochondrial C145 complex subunit SMARCC2
P54198 C . Q13232 _ NME3 Nucleoside
882 HIRA Protein HIRA 7228 | “cisg diphosphate kinase 3 8834
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P15153 C | RAC2 Ras-related C3 botulinum toxin 7999 QINXV6 CDKN2AIP CDKN2A- 8835
157 substrate 2 C178 interacting protein
P53618 _C . P01106_C MY C Myc proto-oncogene
623 COPB 1 Coatomer subunit beta 7230 o5 protein 8836
PO7864_C LDHC L-lactate dehydrogenase C 7931 Q6L8Q7_ | PDE12 2,5-phosphodiesterase 8837
163 chain C108 12
Q6ZMR3_ | LDHALGA L-lactate dehydrogenase A- 7932 Q6L8Q7_ | PDE12 2,5-phosphodiesterase 8838
C163 like6A Cl 19 2
P12268 C IMPDH2 Inosine-5-monophosphate 7933 P45880_C | VDAC2 Voltage-dependent 8839
140 dehydrogenase 2 210 anion-selective channel protein
QONNA | KIAA1429 Protein virilizer homolog | 7234 | BOYO"- | vARS valyl-tRNA synthetase | 8840
PO0558_C . P45880_C | VDAC2 Voltage-dependent
380 PGK1 Phosphoglycerate kinase 1 7235 227 anion-selective channel protein 8841
P15121 C Q9BU23 _ LMF2 Lipase maturation
299 AKR1B1 Aldose reductase 7236 C69 factor 2 8842
Q92888 C ARHGEF1 Rho guanine nucleotide 7037 Q8NDX1 PSD4 PH and SEC7 domain- 8843
892 exchange factor 1 C435 containing protein 4
Q9BVQ7_ SPATABL1 Spermatogenesis- QOY4B6 _ .
C309 associated protein 5-like protein 7238 C784 VPRBP Prqta n VPRBP 8844
DDX60 Probable ATP-
Q15149 C PLEC Plectin 7239 QBIY21_ dependent RNA helicase 8845
3110 Clo51
DDX60
Pl 7235—(: CAPN2 Calpain-2 catalytic subunit 7240 09::12%? - IPO13 Importin-13 8846
P50416 C CPTIA Carnitine O- Qozess | 'NPPSD Phosphatidylinositol
304~ amitoyltransferase 1, liver isoform | 2% | “c1088” 34,5-trisphosphate 5- 8847
P Y ' phosphatase
Q92947 _C | GCDH Glutaryl-CoA dehydrogenase, 7242 P01106_C MY C Myc proto-oncogene 8848
289 mitochondrial 70 protein
P60763_C | RAC3 Ras-related C3 botulinum toxin Q99829 _ .
157 Substrate 3 7243 c53 CPNE1L Copine-1 8849
P63000_C | RACI Res-elated C3 botulinum toxin | -,,, | Q9Y2S2_ CRYL1 Lambda-crystallin 8850
157 substrate 1 C125 homolog
Q14141 _C . Q14289 _ PTK2B Protein-tyrosine
269 SEPT6 Septin-6 7245 C562 kinase 2-beta 8851
Q6IBS0_ o P41240_C | CSK Tyrosine-protein kinase
cia1 TWF2 Twinfilin-2 7246 290 CSK 8852
P46736_C | BRCC3 Lys-63-specific deubiquitinase 7247 Q01826 | SATBI1 DNA-binding protein 8853
273 BRCC36 C529 SATB1
014641 _C DVL2 Segment polarity protein 7248 QOUPW6 | SATB2 DNA-binding protein 8854
354 dishevelled homolog DVL-2 C518 SATB2
Q13423 _C NNT NAD(P) transhydrogenase, Q9GZT9_ .
936 mitochondrial 7249 C127 EGLN1 Egl ninehomolog 1 | 8855
Q15027_C ACAP1 Arf-GAP with coiled-coil, Q99590 _ .
290 ANK repeat and PH domain 1 7250 C553 SCAF1 1Protein SCAF11 8856
P22059_C . ! Q13077_ TRAF TNF receptor-
224 OSBP Oxysterol-binding protein 1 7251 c37 associated factor 1 8857
Q08945 _C . Q13077 _ TRAFI TNF receptor-
139 SSRPI FACT complex subunit SSRPI | 7252 c38 associated factor 1 8858
P00558_C . 095352 _ | ATGY Ubiquitin-like modifier-
367 PGK 1 Phosphoglycerate kinase 1 7253 C524 activating enzyme ATG7 8859
P68366_C . ' Q63HN8_ | RNF213 E3 ubiquitin-protein
305 TUBA4A Tubulin alpha-4A chain 7254 C62 ligaseRNF213 8860
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Q71U36_ . . Q63HNS8_ | RNF213 E3 ubiquitin-protein
C305 TUBAIA Tubulin alpha-1A chain 7255 cT8 ligase RNF213 8861
Fai3s C FLNA Filamin-A 7256 | o an- EPPK1 Epiplakin 8862
QB86XP3_ | DDX42 ATP-dependent RNA helicase 1257 Q63HNB_ | RNF213 E3 ubiquitin-protein 8863
C281 DDX42 C4258 ligase RNF213
QYULA6_ | PSME2 Proteasome activator complex 7258 Q9UKX7 | NUPS50 Nuclear pore complex 8864
C91 subunit 2 CI51 protein Nup50
Q92598 C | 4SPHI Heat shock protein 105 kDa | 7259 | P43880_C | VDAC2 Voltage-dependent | g0
34 76 anion-selective channel protein
Ql6186_C ADRM 1 Proteasomal ubiquitin Q6NYCS8 .
88 receptor ADRM] 7260 C397 PPP1R18 Phostensin 8866
P21333_C I Q6NYCS8 .

478 FLNA Filamin-A 7261 C396 PPP1R18 Phostensin | 8867
FabC FLNA Filamin-A 7262 | BTN~ |  COROIC Coronin-1C | 8868
P40926 C MDH2 Malate dehydrogenase, 96115_C , .

212 mi tochof) dz]ialoge 150 7263 Q 27 SCLY Selenocysteine lyase 8869
P47756_C CAPZB F-actin-capping protein Q8WXHO .

36 subunit beta 7264 C553 SYNE2 Nesprin-2 8870
P12270 C . Q9Y277_ | VDACS3 Voltage-dependent
1068 TPR Nucleoprotein TPR 7265 C36 anion-selective channel protein 8871
MAT2A S-
043707_C ACTN4 Alpha-actinin-4 7266 P31153 C adenosylmethionine synthase | 8872
499 104 4
isoform type-2
Q5VSLY . Q14005_ . .
798 FAMA40A Protein FAM40A 7267 C1004 IL16 Pro-interleukin-16 8873
P19367_C . Q16548_ | BCL2A1 Bcl-2-related protein
834 HK1 Hexokinase-1 7268 C19 Al 8874
Q- KRI1 Protein KRI1 homolog 7269 | P18382-C SON Protein SON 8875
MAT2A S-
P68371.C | TUBB4B Tubulin beta4B chain (7270 | 7! +23-C | adenosylmethionine synthase | 8876
isoform type-2

Q9BVAI_ . . Q04759_ | PRKCQ Protein kinase C theta

C239 TUBB2B Tubulin beta-2B chain 7271 Cl4 type 8877
pOTITC TUBB Tubulin beta chain 7272 | FZWL | DCXR Lxyhulose reductase | 8878
P35579_C . Q9Y6C9_ | MTCH2 Mitochondrial carrier

896 MYH9 Myosin-9 7273 C296 homolog 2 8879

Q9Y2H1 _ STK38L Serine/threonine-protein 7274 Q86YS7_ | KIAAO0528 Uncharacterized 8880
C235 kinase 38-like C993 protein KIAA0528
Q15208 C | STK38 Serine/threonine-protein kinase Q13045_ FLII Protein flightless-1
- 7275 8881

234 38 C46 homolog
Q9UNMSG6 | PSMDI13 268 proteasome non-ATPase 7276 Q9ULAO0_ ZNF346 Zinc finger protein 8882

C357 regulatory subunit 13 Ce8 346
Q8N8A2 | ANKRD44 Serine/threonine-protein 7277 Q5T4S7_ UBR4 E3 ubiquitin-protein 8883

€921 phosphatase 6 regulatory C2554 ligase UBR4
Q14669_C TRIP12 E3 ubiquitin-protein ligase 7278 Q8N0Z8 | PUSLI1 tRNA pseudouridine 8884
1959 TRIP12 C292 synthase-like 1
Q8IV53_ | DENNDIC DENN domain-containing P46109_C 1 .
c21 protein 1C 7279 249 CRKL Crk-like protein 8885
Q86X10 _ RALGAPB Ral GTPase-activating 7280 QI6CWS5 TUBGCP3 Gamma-tubulin 8886
C327 _protein subunit beta C194 complex component 3
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RARS Arginine-tRNA  ligase,

FA ]
C368 M203B Protein FAM203B 7281 32 cytoplasmic 8887
Q9Y 490 . Q15005 SPCS2 Signal peptidase
- - 7282 -
Cl1434 TLN1 Talin-1 8 C17 complex subunit 2 8888
000499 _C | BEN1 Myc box-dependent-interacting 7983 Q15306 _ IRF4 Interferon regulatory 8889
47 protein 1 C194 factor 4 '
015067 C PFAS 96GW9 MARS2 Methionine-tRNA
66 Phosphoribosylfonnylglycinanndine 7284 Q Ca%5 i it Oh (Z. a 8890
synthase _ igase, mitochondri
Q01082 _C SPTBN1 Spectrin beta chain, non- 7985 Q02556 _ IRF8 Interferon regulatory 8891
112 erythrocytic 1 C306 factor 8
Q92793 _C i . Q9Y4W2 LASIL Ribosomal biogenesis
1219 CREBBP CREB-binding protein 7286 Ca56 protein LASIL 8892
Qoiigé-c EP300 Histone acetyltransferase p300 | 7287 Q8C-|:—S;B4224— RIN3 Ras and Rab interactor 3 | 8893
TRNT1 CCA tRNA
Q16181_C SEPT7 Septin-7 7288 | @BLL_ | dleotidyltransferase 1, | 8894
126 C373 . ;
mitochondrial
Q14289 _C | pryop protein-tyrosine kinase 2-beta | 7289 | 00070 _ | AIP AH receptorinteracting | ggop
972 C122 protein
Q9H3P2 _ . . Q7Z2W4 _ § ZC3HAV1 Zinc finger CCCH-
C131 WHSC2 Negative elongation factor A 7290 C645 type antiviral protein 1 8896
QOH3P2 _ . . 095081 _ | AGFG2 Arf-GAP domain and
c141 WHSC2 Negative elongation factor A | 7291 C39 FG repeat-containing protein 2 8897
Q92570 C | NR4A3 Nuclear receptor subfamily 4 7292 P11216 _C PYGB Glycogen 8898
397 group A member 3 326 phosphorylase, brain form
Q14204 C DYNC1H1 Cytoplasmic dynein 1 7993 Q16548 _ | BCL2A1 Bcl-2-related protein 8899
633 heavy chain 1 C55 Al
P15880 _C . . Q72677 _ | HUWEL E3 ubiquitin-protein
299 RPS2 40S ribosomal protein S2 7294 “caar ligase HUWE 1 8900
Q12906 _C ILF3 Interleukin enhancer-binding 7295 ABNDGB6 PGP Phosphoglycolate 8901
278 factor 3 C297 phosphatase
Q12906 _C ELF3 Interleukin enhemcer-brnding 7296 095336 _ PGLS 6- 8902
295 factor 3 C32 phosphogluconol actonase
P27348 _C . 014933 _ UBE2L6 Ubiquitin/ISG15-
237 YWHAQ 14-3-3 protein theta 7297 Co8 conjugating enzyme E2 L6 8903
QOUHDS8 _ - P49588 _C | AARS AlaninetRNA  ligase,
C531 SEPT9 Septin-9 7298 773 cytoplasmic 8904
P16152_C QOY 277 _ VDAC3 Voltage-dependent
227 CBR1 Carbony| reductase 7299 C65 anion-selective channel protein 8905
P0O5455 C } Q6IAB9 _ NADSYN1 Glutamine-
245 SSB Lupus L aprotein 7300 ca28 dependent NAD(+) synthetase 8906
P50995 C . Q9Y2W6 TDRKH Tudor and XH
294 ANXAL 1 Annexin All 7301 C109 domain-containing protein 8907
P42765 C | ACAA2 3-ketoacyl-CoA thiolase, QoNRw3 | APOBECSC Probable DNA
282~ mitochondrial 7302 C130 dC- dU-editing enzyme 8908
- APOBEC-3C
Q06323 C | PSMEI Proteasome activator complex 7303 PO0B13_C | Apa A denosine deaminase 8909
101 subunit 1 75
Q06323_C | PSMEI Proteasome activator complex | 554, f 014920 _ IKBKB Inhibitor of nuclear 8910
106 subunit 1 C464 factor kappa-B kinase subunit
P68036_C UBE2L 3 Ubiquitin-conjugating 7305 Q9NWZ3 IRAK4 Interleukin- 1 receptor- 8911
86 enzyme E2 L3 C13 associated kinase 4
QoPOJ1_C Q13422 _ IKZF1 DNA-binding protein
151 PDP1 7306 C394 Qcaros 8912
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Q92973 C . Q04759_ | PRKCQ Protein kinase C theta
285 TNPOI Transportin-1 7307 C17 type 8913
Q88 X7 | FERMT3 Fermitin family homolog 3 | 7308 | 00~ | ILi6 Pro-interleukin-16 | 8914
Q9YSTS5_ USP16 Ubiquitin carboxyl-terminal 7309 075694_ NUP155 Nuclear pore 8915
C205 _hydrolase 16 C1344 complex protein Nupl5$
Q15149 C . Q9BU76_ | MMTAG2 Multiple myeloma
4071 PLEC Plectin 7310 C58 fumor-associated protein 2 8916
QINP8O_ PNPLAS Calcivm-independent Q6FI81_C .
C714 phospholipase A2-gamma 7311 251 CIAPIN] Anamorsin 8917
P13796 C . P54136_C | RARS Arginine—-tRNA ligase,
140 LCP1 Plastin-2 7312 14 cytoplasmic 8918
014647 C | CHD2 Chromodomain-helicase-DNA- Q3zCM7 . .
365 binding protein 2 7313 €303 TUBBS Tubulin beta-8 chain | 8919
Q2DC TNPO1 Transportin-1 7314 | BZEMT | TUBBS Tubulin beta-8 chain | 8920
MAP2KS Dual specificity
P13489_C RNH]I Ribonuclease inhibitor 7315 | QBIE3_ | itogen-activated protein | 8921
95 C300 Kinase
P13489 C . . . Q8IZLS_ PELP1 Proline-, glutamic
96 RNH1 Ribonuclease inhibitor 7316 C237 acid- and leucine-rich protein 8922
Q9HC35_ EMI14 Echinoderm microtubule- 7317 AOAVTI1 _ UBAS6 Ubiquitin-like 8923
C820 associated protein-like 4 C546 modifier-activating enzyme 6
. MEPCE 7SK snRNA
P08107_C | HSPAIB Heat shock 70 kDa protein Q7L2J0_ )
603 1A/1B 7318 C522 methylph:sphat: capping 8924
P30510_C | HLA-C HLA class I histocompatibility 7319 Q14657_ LAGE3 L antigen family 8925
345 antigen; Cw-14 alph C23 member 3
Q29865 C | HLA-C HLA class I histocompatibility 7320 BOIIT2_C MYOI1G Unconventional 8926
345 antigpen, Cw-18 alph 979 _myosin-Ig
. . GPX4 Phospholipid
P30504_C | HLA-C HLA class I histocompatibility 7321 P36969_C hydroperoxide glutathione 8927
345 antigen, Cw-4 alpha 134 . . .
peroxidase, mitochondrial
Q00653_C NFKB2 Nuclear factor NF-kappa-B 7322 Q14149 | MORC3 MORC family CW- 8928
432 p100 subunit Cl15 type zinc finger protein 3
Q96GX9_ | APIP Probable methylthioribulose-1- 7323 P82932_C | MRPS6 28S ribosomal protein 8929
Cl6 _phosphate dehydratase 105 $6, mitochondrial
P16152 C Q16666 _ IF116 Gamma-interferon-
226 CBR1 Carbonyl reductase 7324 C637 inducible protein 16 8930
P13797_C ) Q10567_ | AP1B1 AP-1 complex subunit
143 PLS3 Plastin-3 7325 C866 beta-1 8931
Q9TNN7_ | HLA-C HLA class I histocompatibility 7326 Q709C8_ VPS13C Vacuolar protein 8932
C345 antigen, Cw-5 alpha C2159 sorting-associated protein 13C
Q29963_C | HLA-C HLA class I histocompatibility 7327 Q7Z6Z7_ | HUWEI E3 ubiquitin-protein 8933
345 antigen, Cw-6 alpha C3375 ligase HUWE1
Q29960 _C | HLA-C HLA class I histocompatibility 7328 Q72627 _ | HUWE] E3 ubiquitin-protein 8934
345 ‘ antigen, Cw-16 alpha C3385 ligase HUWE]1
Q07000_C | HLA-C HLA class I histocompatibility 7329 QOULAO_ DNPEP Aspartyl 8935
345 antigen, Cw-15 alpha C327 aminopeptidase
P14678_C SNRPB Small nuclear P29590_C ,
19 ribonucleoprotein-associated protein 7330 479 PML Protein PML 8936
P63162_C SNRPN Small nuclear ' 7131 QINRGO CHRACI1 Chromatin 8937
19 ribonucleoprotein-associated protein C5S§ accessibility complex protein 1
014950_C | MYL12B Myosin regulatory light chain ~ | Q14005_ y .
109 12B 7332 C1016 IL16 Pro-interleukin-16 8938
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P14618 C . . Q8NCF5_ NFATC2IP NFATC2-

358 PKM Pyruvate kinase isozymesM1/M2 | 7333 o320 interacting protein 8939
014733 _C | MAP2KY7 Dual specificity mitogen- Q96QT6_ . )

131 activated protein kinase 7334 C233 PHF12 PHD finger protein 12 | 8940

; . PDS5A Sister chromatid
P62701_C | RPSAX 40S ribosomal protein S4, X Q29RF7 _ . .
a1 isoform 7335 C532 cohesion protein PDS5 8941
homolog A
P60709_C . . Q16254 _ E2F4 Transcription factor

57 - ACTB Actin, cytoplasmic 1 7336 css EoF4 8942
P6027$29 C ACTB Actin, cytoplasmic 1 7337 Q%%f— PARP10Poly 8943
Q8N7HS5_ | PAF1 RNA polymerase M-associated 7338 Q93009 _ USP7 Ubiquitin carboxyl- 8944

C36 factor 1homolog C315 terminal hydrolase 7
Q9UBB5_ | MBD2 Methyl-CpG-binding domain 7339 095931 _ CBX7 Chromobox protein 8945

C359 protein 2 C102 homolog 7
P21964 C ) 095931 _ CBX7 Chromobox protein

293 COMT Catechol O-methyltransferase | 7340 C107 homolog 7 8946
Q9BVQ7_ SPATASL1 Spermatogenesis- 7311 Q5VZ89_ | DENNDA4C DENN domain- 8947

C509 associated protein 5-like protein C850 containing protein 4C ‘
P61247_C . ! Q8NF50_ DOCKS8 Dedicator of

201 RPS3A 40S ribosomal protein S3a 7342 C939 cytokinesis protein 8 8948
Q9Y3D5_ { MRPS18C 28S ribosomal protein Sl 8c, Q723B4__ .

C90 mitochondrial 7343 Ci71 NUP54 Nucleoporin p54 8949
P483703§—C IDH2 Isocitrate dehydrogenase 7344 Q6':2|f§—c CIAPINI Anamorsin 8950
P84243 C . Q92888 _ ARHGEF1 Rho guanine

111 H3F3B Histone H3.3 7345 C595 nucleotide exchange factor 1 8951
P3741$§—C NUP62 Nuclear pore glycoprotein p62 | 7346 ng%(é;z_ ACTRTL Actl_rrw-lrelated protein 8952
P61158_C . . 060216 _ | RAD21 Double-strand-break

307 ACTR3 Actin-related protein 3 7347 c78 repair protein rad2 1 homolog 8953
PosT.C GLRX Glutaredoxin-1 734 | UO- | scAF8Protein SCAFS | 8954

. MED 17 Mediator of RNA
Q98(55739_ SUPT16H FAg;’Tcl%mplex subunit 7349 Q9(2\I6\2§6 polymerase I transcription 8955
— subunit 17
P22102_C GART Trifunctiona purine P35579_C o

237 biosynthetic protein adenosine 7350 816 MYHS Myosin-9 8956
QOL780_C | Ex0SC10 Exosome component 10 | 7351 | FX D0l PDPL 8957
Q7Z5K2_ WAPAL Wings apart-like protein 7352 095602 _ | POLRI A DNA-directed RNA 8958

C293 homolog C613 polymerase | subunit RPAI
P39687_C | ANP32A Acidic leucine-rich nuclear 7353 Q8IZL8_ PELP1 Proline-, glutamic 8959

87 phosphoprotein 32 family member A C536 acid- and leucine-rich protein
P49588_C AARS Alanine- tRNA ligase, 7354 P42331_C ARHGAP25 Rho GTPase- 8960

947 cytoplasmic 154 activating protein 25
Q9GZR2_ P78527_C PRKDC DNA-dependent

Cag2 REX04 RNA exonuclease 4 7355 | 38577 | protein kinase catalytic subunit | 5%
H3BQZ7_ . ! P61978_C HNRNPK Heterogeneous

C408 Uncharacterized protein 7356 185 nuclear ribonucleoprotein K 8962
Q1KMD3 HNRNPUL2 Heterogeneous nuclear P51610_C

C408 ribonucleoprotein U-like protein 2 7357 352 HCFCI Host cell factor 1 8963
Q00325_C SLC25A3 Phosphate carrier protein, 7358 J3QR44 _ CDK11B Cyclin-dependent 8964

237 mitochondrial C422 kinase 11B
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Q8TEM1_ NUP210 Nuclear pore membrane 7359 P21127_C | CDKI11B Cyclin-dependent 8965
C767 glycoprotein 210 432 kinase 11B
P62753_ C . ) Q01082_ | SPTBNI Spectrin beta chain,
12 RPS6 408 ribosomal protein S6 7360 C183 non-erythrocytic 1 8966
095487 C SEC24B Protein transport protein 7361 P05771_C | PRKCB Protein kinase C beta 8967
562 Sec24B 502 type
P17844 C | DDXS Probable ATP-dependent RNA 7362 QINYQ6 | CELSRI Cadherin EGF LAG 8968
200 helicase DDX5 C1840 seven-pass G-type receptor 1
Q92841_C | DDX17 Probable ATP-dependent RNA 1363 Q8NBUS | ATADI1 ATPase family AAA 8969
277 helicase DDX17 C137 domain-containing protein 1
075533 _C .. . QI9BXL7_ | CARD]11 Caspase recruitment
1035 SF3B1 Splicing factor 3B subunit 1 7364 C539 domain-containing protein 11 8970
P62280 C . L Q6PCE3_ PGM2L1 Glucose 1,6-
131 RPS11 408 ribosomal protein S11 7365 C303 bisphosphate synthase 8971
MCMBP Mini-chromosome
QY33 | SHIBP1 SH3 domain-binding protein 1 | 7366 | 2=~ | maintenance complex-binding | 8972
protein
Q13148 C | TARDBP TAR DNA-binding protein 7367 QINTM9 CUTC Copper homeostasis 8973
50 43 C248 protein cutC homolog
P14649_C L s . Q9Y4P1_ ATG4B Cysteine proteasc
89 MYL6B Myosin light chain 6B 7368 C74 ATGAB 8974
P60660_C I . P21580_C TNFAIP3 Tumor necrosis
137 MYL6 Myosin light polypeptide 6 7369 657 factor alpha-induced protein 3 8975
ZZEF1 Zinc finger ZZ-type
P62910_C | pp13) 60S ribosomal proteinL32 | 7370 | O43149_ and EF-hand domain- 8976
91 C2546 -
containing 1
P21333_ C "o Q8NHV1 GIMAP7 GTPase IMAP
1157 FLNA Filamin-A BT " cigs family member 7 8977
Q9BWD1 | ACAT2 Acetyl-CoA acetyltransferase, 7372 Q14644 RASA3 Ras GTPase- 8978
C88 cytosolic C206 activating protein 3
Q9BWDI] | ACAT2 Acetyl-CoA acetyltransferase, 7373 Q99567_ | NUP88 Nuclear pore complex 8979
C92 cytosolic C608 protein Nup88
Q8WWP7 GIMAP1 GTPase IMAP family P08311 _C .
C181 member 1 7374 142 CTSG Cathepsin G 8980
PRPSAP2 Phosphoribosyl
P05386_C | ppIP1 60S acidic ribosomal protein P1 | 7375 | @%023%~ | pyrophosphate synthase- | 8981
61 C31 . .
associated protein 2
P07900_ C | HSPI90AA1 Heat shock protein HSP 095785_ R
374 90-alpha 7376 C1429 WIZ Protein Wiz 8982
075694_C [ NUP155 Nuclear pore complex protein 7377 000148 _ DDX39A ATP-dependent 8983
974 Nupl5$ C74 RNA helicase DDX39A
QINZ32_ . . . 000148 _ DDX39A ATP-dependent
C388 ACTRI10 Actin-related protein 10 7378 CB6 RNA helicase DDX39A 8984
P14618_C . . Q9H4E7_ | DEFS6 Differentially expressed
326 PKM Pyruvate kinase isozymes M1/M2 | 7379 C266 in FDCP 6 homolog 8985
Q9BZL6_ | PRKD?2 Serine/threonine-protein kinase 7380 P31949 C S100A11 Protein S100-A11 | 8986
C217 D2 91
Q9Y490_ . P18206_C . .
C700 TLNI Talin-1 7381 85 VCL Vinculin 8987
Q9Y490_ . P12931_C | SRC Proto-oncogene tyrosine-
C719 TLNI Talin-1 7382 280 protein kinase Src 8988
SMCHD! Structural maintenance of
A%';‘g— chromosomes flexible hinge domain- | 7383 Qg&‘gg‘— FAM208A Protein FAM208A | 8989

containing protein 1
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NFRKB1 Nuclear factor NF-

153 PGAM1 Phosphoglycerate rautase 1 7384 95 kappa-B pl05 subunit 8990
Q99973 _C . Q15418 | RPS6KAL Ribosomal protein
149 TEP1 Telomerase protein component 1 | 7385 cazo S6 kinase alpha- 1 8991
P31150_C | GDI1 Rab GDP dissociation inhibitor 7386 P17987_C TCP1 T-complex protein 1 8992
202 alpha 397 subunit alpha
Q96S15_ | WDR24 WD repeat-containing protein P30566_C .
ca74 2 7387 483 ADSL Adenylosuccinate lyase | 8993
AOFORS- | ESYT2 Extended synaptotagmin-2 | 7388 Qgg'z\ég— THOCL THO complex subunit | gogq
P49792_C RANBP2 E3 SUMO-protein ligase 7389 Q9H9Y6_ | POLR1B DNA-directed RNA 8995
348 RanBP2 C1061 polymerase | subunit RPA2
Q9Y6C9_ | MTCH2 Mitochondrial carrier homolog 7390 QOUN37_ VPSAA Vacuolar protein 8996
C79 2 C403 sorting-associated protein 4A
Q9Y3L3_ N ) Q49A26_ GLYR1 Putative
C388 SH3BP1 SHS domain-binding protein 1 | 7391 C303 oxidoreductase GLYRI 8997
P47755_C CAPZA?2 F-actin-capping protein 7392 P49591 _C | SARS Serine- tRNA ligase, 8998
111 subunit apha-2 300 cytoplasmic
Q86W42_ THOC6 THO complex subunit 6 7393 P78371_C| CCT2T-complex protein 1 8999
C314 homolog 289 subunit beta
P38646_C HSPA9 Stress-70 protein, 7304 P55786_C | NPEPPS Puromycin-sensitive 9000
317 mitochondrial 265 aminopeptidase
QOUID3_ VPS5 1Vacuolar protein sorting- 7395 Q9Y314_ | NOSIP Nitric oxide synthase- 9001
C190 associated protein 51 homolog C185 interacting protein
. HLA-B HLA class |
Qgg |27%3— GSTKI Glutithlonelstransferase 7396 P30f§86  C histocompatibility antigen, B- | 9002
appa 18 alpha
HLA-B HLA class |
QB6XRB_ | ~£ps7 Centrosomal protein of 57 kDa | 7397 | 70402 C | higtocompatibility antigen, B- | 9003
C285 188 14 alpha
P21281 C ATP6V1B2 V-typeproton ATPase 7398 Q14980 NUMA 1Nuclear mitotic 9004
162 subunit B, brain isoform C80 apparatus protein 1 :
Q86UV5_ USP48 Ubiquitin carboxyl-terminal 7399 P36954 C | POLR2I DNA-directed RNA 9005
C39 hydrolase 48 52 polymerase Il subunit RPB9
CPSF4 Cleavage and
P35é’77 2-C MYH9 Myosin-9 7400 093319 _ | polyadenylation specificity | 9006
factor subunit
P10809 _C HSPD1 60 kDa heat shock protein, 7401 P14618 C PKM Pyruvate kinase 9007
237 mitochondrial 49 isozymes M1/M 2
P35611 C . Q7L4I2_ RSRC2 Arginine/serine-rich
68 ADDI Alpha-adducin 7402 C382 coiled-cail protein 2 9008
SMCHD1 Structural
Q9H4AM9_ ' - ' ABNHR9 | maintenance of chromosomes
C138 EHDI EH domain-containing protein 1 { 7403 _C1899 flexible hinge domain 9009
containing 1
. . . YRDC YrdC domain-
060828 _C | PQBPL1 Polygl utami ne-binding protein 7404 QS?:LS;SO_ containing protein, 9010
60 mitochondrial
QoP289 | MST4 Serine/threonine-protein kinase Q86U90_ YRDC YrdC domain- s011
C392 ~ MST4 7405 C95 containing protein,
mitochondrial
CHD4 Chromodomain-
P28838_C LAP3 Cytosol aminopeptidase 7406 Q14839_ helicase-DNA-binding protein | 9012
376 Cl 827 4
P55265 C | ADAR Double-stranded RNA-specific | 7407 | Q92499_ | DDX1 ATP-dependentRNA 9013
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851 adenosine deaminase Cl1t helicase DDX1
Q8WXHO0 . P49411_C [ TUFM Elongation factor Tu,
C39 SYNE2 Nesprin-2 7408 222 mitochondrial 9014
P50991_C CCT4 T-complex protein 1 subunit 7409 P49411_C | TUFM Elongation factor Tu, 9015
252 delta 290 mitochondrial
Q8NDH3_ NPEPL1 Probable aminopeptidase Q9Y5U2_ .
C189 NPEPL 1 7410 C99 TSSC4 Protein TSSC4 9016
ALDHO9A1 4-
P4g023_C PXN PaxiUin 7411 | PA9189_C trimemylaminobutyraldehyde | 9017
290 267
dehydrogenase
Q9Y508_ : . 075376 _ NCORI Nuclear receptor
cs RNF114 RING finger protein 114 7412 C1274 corepressor 1 9018
P13667_C | ppja4 Protein disulfide-isomerase A4 | 7413 | P23743_C | DGKA Diacylglycerol kinase | g519
555 645 alpha
P30101_C R P26368_C | U2AF2 Splicing factor U2AF
406 PDIA3 Protein disulfide-isomerase A3 | 7414 429 65 kDa subunit 9020
P15153_C | RAC2 Ras-related C3 botulinum toxin Q01432 _ .
6 substrate 2 7415 ca7 AMPD3 AMP deaminase 3 9021
Q29RF7_ PDS5A Sister chromatid cohesion 7416 Q9HBH5 RDH14 Retinol 9022
C583 protein PDS5 homolog A C97 dehydrogenase 14
Q00839_C HNRNPU Heterogeneous nuclear 7417 Q13576 _ la%t?\'/o\ agﬁ;ﬁif;;?;? 9023
408 ribonucleoprotein U , C276 |QGAP2
P13667_C e Q9H5VO_ CXorf56 UPF0428 protein
558 PDIA4 Protein disulfide-isomerase A4 | 7418 cll CXorf56 9024
P30101_C e QINYKS5 MRPL 39 39S ribosomal
409 PDIA3 Protein disulfide-isomerase A3 | 7419 C335 protein L 39, mitochondrial 9025
Q9Y4H4 _ | GPSM3 G-protein-signaling modul ator 2420 Q96IM7_ | L3MBTL3 Lethal (3)malignant 9026
C160 3 C233 brain tumor-like protein 3
P60763_C | RAC3 Ras-elated C3botulinum toxin | ,,, | P20591_C MX1 Interferon-induced GTP- | o,
6 substrate 3 42 binding protein Mx1
P63000_C | RACL Res-related C3 botulinum toxin | -, QONVS2 _ MRPS18A 28S ribosomal 9028
6 substrate 1 C186 protein S18a, mitochondrial
U2SURP U2 snRNP-
0951%2 e LUC7L3 Luc7-like protein 3 7423 01?:%452 - associated SURP motif- 9029
. containing protein
o . DDX60L Probable ATP-
P609('353_C CDC42 Cdll d|\;1|510nI control protein 42 7424 le—iggf)_ dependent RNA helicase 9030
omolog DDX60-like
TRRAP
P61:I§8_C ACTRS3 Actin-related protein 3 7425 Qgg@; — | Transformation/transcription | 9031
domain-associated protein
QOP2A4 _ . 060313 _ | OPAL Dynamin-like 120 kDa
C137 ABI3 ABI gene family member 3 7426 Cso1 protein, mitochondrial 9032
P16333_C ; : 060759 _ | CYTIP Cytohesin-mteracting
266 NCK1 Cytoplasmic protein NCK1 7427 C246 protein 9033
P49591_C SARS Serine-tRNA ligase, 7428 P51531_C SMARCAZ2 Probable global 9034
438 cytoplasmic 1296 transcription activator SNF2L2
Q9BQC3_ DPH2 Diphthamide biosynthesis 7499 P51532_C SMARCAA4 Transcription 9035
C251 protein 2 : 1359 activator BRG1
BLOC1S3 Biogenesis of
Q99439_C CNN2 Calponin-2 7430 QEQNYO0 lysosome-related organelles | 9036
61 4 C168
- complex
Q07020_C . ) P16615_C ATP2A2
134 RPL 18 60S ribosomal protein L18 7431 447 Sarcoplasmic/endoplasmic 9037
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reticulum calcium ATPase
P57772_C EEFSEC Selenocysteine-specific 7432 Q6PJI9_C | WDRS59 WD repeat-containing 9038
442 elongation factor 654 protein 59
Q92797 C YMP . Q99683_ | MAP3KS Mitogen-activated
848 § K Symplekin 7433 C928 protein kinase kinase kinase 5 9039
Q8WUM4 | PDCDGIP Programmed cell death 6- 7434 Q99714 _ HSD17B10 3-hydroxyacyl- 9040
C250 interacting protein C58 CoA dehydrogenase type-2
. CCDC88B Coiled-coil
P04075_C ALDOA Fructose-bisphosphate A6NC98_ - Dy .
73 aldolase A 7435 C1222 domam-constgx];mg protein 9041
P31146_C . P78527_C PRKDC DNA-dependent
51 CORO1A Coronin-1A 7436 | * 4045~ | protein kinase catalytic subunit | 2°*2
P31146 C A Q9COB1_ FTO Alpha-ketoglutarate-
24 COROI1A Coronin-1A 7437 C171 dependent dioxygenase FTO 9043
QINXES _ CWC25 Pre-mRNA-splicing factor Q9Y490_ .
C107 CWC25 homolog 438 | “ca161 TLNI Talio-1 9044
Q01813 C 3 . . P78527 C PRKDC DNA-dependent
160 PFKP 6-phosphofructokinase type C | 7439 3403 protein kinase catalytic subunit 9045
Q92878_C . N Q9H668 | OBFC1 CST complex subunit
1302 RADS0 DNA repair protein RADA 50 7440 C8 STNI1 9046
SIPA1 Signal-induced
P62241.C | PS8 408 ribosomal protein$8 | 7441 | QoS | proliferation-associated | 9047
protein 1
Q9BQC3_ DPH2 Diphthamide biosynthesis 7442 Q8&NI27_ | THOC2 THO complex subunit 0048
C250 protein 2 C1064 2
Ql4166_C | TTLLI12 Tubulin--tyrosine ligase-like 7443 015213_ | WDR46 WD repeat-containing 9049
612 protein 12 C515 protein 46
PE241C | RPS8 40S ribosomal protein 88 | 7444 | P48 147-C | PREP Prolyt endopeptidase | 9050
P28062_C . BSME19_ { EIF3CL Eukaryotic translation
160 PSMB8 Proteasome subunit beta type-8 | 7445 C753 imitiation factor 3 subunit 9051
P51649_C ALDHS5A1 Succinate-semialdehyde Q15118_
340 dehydrogenase, mitochondrial 7446 | < 0g) PDK1 9052
Q8WYT6_ . P12081_C | HARS HistidinetRNA ligase,
C99 SEPT] Septin-1 7447 509 eytoplasmic 9053
Q8WYJ6_ . 060684 _ KPNAG6 Importin subunit
C102 SEPT1 Septin-1 7448 C253 alpha-7 9054
Q15027_C ACAP] Arf-GAP with coiled-coil, 7449 QIBVP2 _ GNL3 Guanine nucleotide- 9055
64 ANK repeat and PH domain 1 C234 binding protein-like 3
QIS366.C | pCBP2 Poly(+C)-binding protein2 | 7450 | T 20—C CD48 CD48 antigen | 9056
Q15§25—C PCBP1 Poly(rC)-binding protein 1 | 7451 °7éf§’3— TIPRL TIP41-like protein | 9057
P35236_C | PTPN7 Tyrosine-protein phosphatase 7452 Q9Y4W2 | LASIL Ribosomal biogenesis 9058
204 non-receptor type 7 C306 protein LAS1L
P47756_C CAPZB F-actin-capping protein 7453 Q92889 _ ERCC4 DNA repair 9059
147 subunit beta C560 endonuclease XPF
SMCHD1 Structural maintenance of
ASNHRY_ | ) mosomes flexible hinge domain- | 7454 | L XA9_ | FAM65B Protein FAM65B | 9060
C444 S . C519
containing protein 1
QSTDHO_ . Q8N8A6_ | DDX5! ATP-dependent RNA
C361 DDI2 Protein DDI1 homolog 2 7455 C402 helicase DDX51 9061
P62266_C ] . Q92900 _ UPF1 Regulator of nonsense
90 RPS23 40S ribosomal protein $23 7456 C188 transcripts 1 9062
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Pe-~ PML Protein PML 7457 | CTOL-C | Enrzinverted formin2 | 9063
P42226_C | STAT6 Signal transducer and activator 7458 000422 _ SAP 18 Histone deacetylase 9064
228 of transcription 6 C26 complex subunit SAP18
QOHI1ES _ TMX4 Thioredoxin-related 7459 Q9BRU9 _ UTP23 rRNA-processing 9065
C326 transmembrane protein 4 C207 protein UTP23 homolog -
P62241_C . . QONV88 _ INTS9 Integrator complex
71 RPS8 40S ribosomal protein S8 7460 C578 subunit 9 9066
Q9UBW5 S P57740_C NUP 107 Nuclear pore
C205 BEN2 Bridging integrator 2 7461 78 complex protein Nupl07 9067
P4A1214 C | EIF2D Eukaryotic trandlation initiation 7462 Q15005 _ SPCS2 Signa peptidase 2068
489 factor 2D C26 complex subunit 2
SNRNP200 U5 small nuclear
Q96199 _C SUCLG2 Succinyl-CoA ligase 7463 | 9743 _ | libonucleoprotein 200 kDa | 9069
255 C238 helicase
P63208_C SKP1 S-phase kinase-associated 7464 Q92608 __ DOCK?2 Dedicator of 9070
160 protein 1 Cq1 cytokinesis protein 2
%1233; ACTRI A Alpha-centractin 7465 %25%1235 RPL1160S ”Lblfsoma' Protein | 971
SIPA1 Signal-induced
P42025_C ACTRI1B Beta-centractin 7466 QUBFS4_ proliferation-associated 9072
34 C755 .
. protein 1
015381 _C NVL Nuclear valosin-containing 7467 Q92974 ARHGEF2 Rho guanine 9073
626 protein-like C306 nucleotide exchange factor 2
QINTXS5 _ ECHDC1 Ethylmalonyl-CoA 7468 Q8TDB6 _ | DTX3L E3 ubiquitin-protein 9074
C133 decarboxylase C175 ligase DTX3L
043390 _C HNRNPR Heterogeneous nuclear 7469 Q68EM7 _ ARHGAP17 Rho GTPase- 9075
292 ribonucleoprotein R C305 activating protein 17
060506 _C SYNCRIP Heterogeneous nuclear 075131 _ . :
289 ribonucleoprotein Q 7470 C54 CPNE3 Copine-3 9076
Q2M218 . . L Q9P107 _ GMIP GEM-interacting
C156 AAK1 AP2-associated protein kinase 1 | 7471 C895 protein 9077
P62917 _C . . Q8IYQ7_ | THNSL1 Threonine synthase-
115 RPL8 60S ribosomal protein L8 7472 Ca24 like 1 9078
060610 _C - Q05086 _ UBE3A Ubiquitin-protein
314 DIAPHI Protein diaphanous homolog 1| 7473 ca3 ligase E3A 9079
o . ANKHDI Ankyrin repeat and
P12081_C HARS Hidtidine-tRNA  ligase, Q8IWZ3 _ L o _
455 cytoplasmic 7474 c181 KH domain conltam| ng protein | 9080
P62917 C . . Q14671 _ .
114 RPL8 60S ribosomal protein L8 7475 C1179 PUM1 Pumilio homolog 1 9081
P23528_C . Q9BVL2 _ )
147 CFL1 Cofilin-l 7476 C252 NUPL1 Nucleoporin p58/p45 | 9082
ALDHO9A1 4- s
P49189_C : : Q8NF50 _ DOCKS8 Dedicator of
288 trimemylaminobutyral dehyde 7477 C186 cytokinesis protein 8 9083
dehydrogenase
ALDHO9A1 4- PLEKHA 1Pleckstrin
P492188§ -C trimethylaminobutyraldehyde 7478 Q9CI:—|3IZ§1_ homology domain-containing 9084
dehydrogenase family A member 1
QBNOW3 _ i . Q96HC4 _ PDLIM5 PDZ and LIM y
C582 FUK L-fucose kinase 7479 | c213 domain protein 5 9085
Q14137 _C BOPI Ribosome biogenesis protein 7480 Q9UPUS5 _ USP24 Ubiquitin carboxy!- 9086
404 BOPI C1362 terminal hydrolase 24
Q9Y4K1 _ . . Q9OYS5TS _ USP16 Ubiquitin carboxyl-
C1404 AIM1 Absent in melanoma 1 protein 7481 C618 terminal hydrolase 16 9087

-297-




WO 2017/210600

PCT/US2017/035748

P19367_C : Q9Y570 _ PPMEL Protein phosphatase
813 HK 1 Hexokinase-1 7482 | cagy methylesterase 1 9088
P60174_C : . QINYK5 MRPL39 39S ribosomal
79 TPIL Triosephosphate isomerase | 7483 | ™ 133" | \yotein 139, mitochondrial | 2082
Q9H307 _ - Q96T51 _ RUFY1 RUN and FYVE .
C249 PNN Pinin 7484 C703 domain-containing protein 1 9090
QOUKAS_ N Q16643 _ .
C239 RCAN3 Calcipressin-3 7485 c613 DBN1 Drebrin 9091
CTDP1 RNA polymerase T1
000160 _C MYOIF Unconventional myosin-If 7486 QOYSBO_ | gibunit A C-terminal domain | 9092
101 C429
phosphatase
PO7355 C . Q8N806_ | UBRY Putative E3 ubiquitin-
133 ANXAZ Annexin A2 7487 ) 7 coe0 protein ligase UBR7 9093
PO7814_C | EPRS Bifunctional glutamate/proline- 7488 Q96K 76 _ USP47 Ubiquitin carboxyl- 0094
1148 tRNA ligase C856 terminal hydrolase 47
. . . MALT1 Mucosa-associated
P52907_C CAPZA1 F-actin-capping protein QoUDY8 I
157 subunit alpha- 1 7489 cn lymphoid tissue Iymphoma 9095
trandocation protein 1
P62837 C UBE2D2 Ubiquitin-conjugating 2490 Q8lY8l _ FTSJ3 pre-rRNA processing 2096
111 enzyme E2 D2 C577 protein FTSJ3
P61077_C UBE2D3 Ubiquitin-conjugating P21333_C .
111 enzyme E2 D3 7491 796 FLNA Filamin-A 9097
Q8NE71_ ABCF1 ATP-binding cassette sub- 7492 P11413_C | G6PD Glucose-6-phosphate 1- 0098
C365 family F member 1 446 dehydrogcnase
Q8NBU5_ | ATADI ATPase family AAA domain- P42575 C
C359 containing protein 1 7483 | CASP2 Caspase-2 9099
P55265_C | ADAR Double-stranded RNA-specific 7494 Q04760 _ GLOI Lactoylglutathione 9100
630 adenosine deaminase C61 lyase
QoY3z3 SAMHD1 SAM domain and HD 000562 PITPNM1 Membrane-
cs1 domain-containing protein 1 495\ o9 T associated o101
gp phosphatidylinositol transfer
P29728 C : P49848 C | TAF6 Transcription initiation
668" OAS2 2-5-oligoadenylate synthase 2 7496 141 factor TEIID subunit 6 9102
043823 _C1 AKAP8 A-kinase anchor protein 8 | 7497 | "0%01-C PLEK Pleckstrin 9103
P51610 C Q7Z7H8 _ MRPLIO 39S ribosomal
135~ HCFC1 Host cell factor 1 7498 1 7 180 protein L10, mitochondrial | 2194
. S DDX58 Probable ATP-
P20?g§_0 MX2 Interferorn-; n_orllucli/lengTP-bl nding 7499 093;32 _ dependent RNA helicase 9105
prote DDX58
QI96N9%6_ | SPATA13 Spermatogenesis-associated 7500 P17655 C CAPN2 Calpain-2 catalytic 9106
C124 protein 13 105 subunit
Q0128§§_C SATB1 DNA-binding protein SATB1 | 7501 oogggi ~ | PESL Pescadillo homolog | 9107
HNRPLL Heterogeneous
I8L1I5_C Uncharacterized protein 7502 | LYWI 1 hclear ribonucleoprotein L- | 9108
86 _C405 like
P62837 C UBE2D2 Ubiquitin-conjugating 7503 P45974_C USP5 Ubiquitin carboxyl- 9109
107 enzyme E2 D2 335 terminal hydrolase 5
P61077_C UBE2D3 Ubiquitin-conjugating 7504 P14868_C DARS Aspartate-tRNA 9110
107 enzyme E2 D3 203 ligase, cytoplasmic
P20591_C | MXI Interferon-induced GTP-binding 7505 Q8WWY PRPF31 U4/U6 small nuclear 9111
52 protein Mx| 3 C247 ribonucleoprotein Prp3 1
Q9Y 490 _ . Q9P258 _ )
C1023 TLN1 Tain-1 7506 C280 RCC2 Protein RCC2 9112
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Q99973 _C . ‘ P22087_C FBL rRNA 2-0-
1468 TEPI Telomerase protein component 1 | 7507 99 methyltransferase fibrillarin 9113
Q8IY67_ | RAVER1Ribonucleoprotein PTB- | o | Q8N8A2_ ANKE)%% Sher '”ﬁ’;hreorg A
C297 binding 1 C408 P phosphatase
regulatory
Q8WUM4 PDCD6IP Programmed cell death 6- 7509 Q96EB1_ EL P4 Elongator complex 9115
C512 interacting protein C361 protein 4
Q141131—C SEPT6 Septin-6 7510 P202173§ C ANXA7 Annexin A7 9116
015213 _C | WDR46 WD repeat-containing protein 7511 Q6PGP7 _ TTC37 Tetralricopeptide 9117
172 46 C1162 repeat protein 37
BOI1T2_C . . Q9Y490 _ .
143 MYOIG Unconventional myosin-lg 7512 C1978 TLN1 Tdin-1 9118
P14868_C DARS Aspartate-tRNA  ligase, 7513 Q14204 _ DYNC1H1 Cytoplasmic 9119
349 cytoplasmic 1888 dynein 1heavy chain 1
. . ANKRD44 Serine/threonme-
P40227 C CCT6A T-complex protein 1 subunit QB8N8AZ_ .
406 Jeta 7514 C334 protein phosphatase 6 9120
regulatory
i . . TMA 16 Translation
Q29RF7_ PDS5A Sister chromatid cohesion Q96EY 4 _ . . . .
C327 protein PDS5 homolog A 7515 Cl62 machinery asslc()su ated protein | 9121
Q8NF50_ DOCK8 Dedicator of cytokinesis 7516 Q9UJIX4_ ANAPCS5 Anaphase- 9122
C170 protein 8 C203 promoting complex subunit 5
Q14683_C SMC1A Structural maintenance of Q9Y 490 _ -
1115 chromosomes protein 1A 517 C1509 TLN1 Talin-1 9123
EPRS Bifunctional
014;;;’ - TPP Tripeptidyl-peptidase 1 7518 POZ%%—C glutamate/proline—tRNA 9124
ligase
014773 _C P . Q14152_ | EIF3A Eukaryotic trandation
526 TPPL Tripeptidyl-peptidase 1 7519 C198 initiation factor 3 subunit 9125
014773 _C N P52306_C RAPIGDS|I Rapl GTPase-
537 TPP1 Tripeptidyl-peptidase 1 7520 29 GDP dissociation stimulator 1 9126
QONTI5_ PDS5B Sister chromatid cohesion 7501 Q96RL1_ UIMCI BRCA1-A complex 9127
C317 protein PDS5 homolog B 1 ca57 subunit RAP80
QINVP1_ | DDX18 ATP-dependent RNA helicase Q8N4N3 _ o .
c183 DDX 18 7522 Co54 KLHL36 Kelch-like protein 36 | 9128
Q9Y490_ . Q92616 _ GCN1L1 Trandlational
C1506 TLN1Talin-1 7523 | " a5 activator GCNI 9129
P13796_C . Q14966_ | ZNF638 Zinc finger protein
164 LCH Plast! n-2 7524 C652 A 638 9130
Q5EBMO _ CMPK2 UMP-CMP kinase 2, 7505 P40763_C | STAT3 Signal transducer and 9131
Cc287 mitochondrial 687 activator of transcription 3 |
QOBAF3_ . P22307_C SCP2 Non-specific lipid-
cs7s SLFN5 Schlafen family member 5 7526 o transfer protein 9132
QO9NUVI_ GIMAP4 GTPase IMAP family P41250_C . .
C220 member 4 7527 466 GARS Glycine-tRNA ligase | 9133
P08238_C HSP90AB1 Heat shock protein HSP Q8WXHO -
589 90-beta 7528 C5315 SYNE2 Nesprin-2 9134
P08238_C | HSP90AB 1Heat shock protein HSP P13639_C .
500 90-beta 7529 567 EEF2 Elongation factor 2 9135
P60866_C . . Q99973 _ TEPI Telomerase protein
70 RPS20 40S ribosomal protein S20 7530 C171 component 1 9136
Q08323 _C NSUN2 tRNA (cytosine(34)-C(5))- Q8N4C6 _ o
673 methyltransferase 7531 C1986 NIN Ninein 9137
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| Q9H4E7_ | DEF®6 Differentially expressed in FDCP 7530 Q8TBC4_ UBA3 NEDDB8-activating 9138
C253 6 homolog C237 enzyme E| catalytic subunit
Q15365_C i . Q5VWQO0 RSBN1 Round spermatid
104 PCBP1 Poly(rC)-binding protein 1 7533 c318 basic protein 1 9139
SIPA1 Signal-induced
P30041_C PRDX6 Peroxiredoxin-6 7534 | QUFSA proliferation-associated 9140
47 C732 .
protein 1
P78§gsl € | ccT2 T-complex protein 1subunit beta | 7535 onzgg - LMNB1 Lamin-Bl 9141
Pa6/82_C RPS5 40S ribosomal protein S5 7536 | P34949_C | MPI Mannose-6-phosphate | g,
155 289 isomerase
Q96GM5 | SMARCD1 SWI/SNF-related matrix- 7537 Q5TIM5_ FKBP15 FK506-binding 9143
C492 associated actin-dependent C828 protein 15
P10599_C . . Q13315_ ATM Serine-protein kinase
73 TXN Thioredoxin 7538 C2991 ATM 9144
Q14258 C TRIM25 E3 ubiquitin/ISG 15 ligase 7539 Q9UIGO_ BAZ1B Tyrosine-protein 9145
70 TRIM?25 C953 kinase BAZ1B
Q96RNS5_ [ MED 15 Mediator of RNA polymerase 7540 Q9ULX6_ AKAPSL A-kinase anchor 9146
C618 Il transcription subuni C128 protein 8-like
DHX38 Pre-mRNA-splicing
Pas973_C CBX5 Chromobox protein homolog 5 | 7541 Q92620_ factor ATP-dependent RNA 9147
133 C865 helicas
QOUHDS8 _ - Q7L5D6 _ GET4 Golgi to ER traffic
C248 SEPTO Septin-9 7542 C160 protein 4 homolog 9148
P39023 C . . P34932 C HSPA4 Heat shock 70 kDa
336 RPL 3 60S ribosomal protein L3 7543 417 protein 4 9149
014980 _C . Q7KZ85_ SUPT6H Transcription
164 XPOI Exportin-1 744 | T 435 elongation factor SPT6 9150
QU8R23_C [ NSUNZTRNA (cytosine(34)-C(5)>- | 1o, | QOY2Z2_ MTOI Protein MTOI 9151
678 methyltransferase C315 homolog, mitochondrial
Q00839_C HNRNPU Heterogeneous nuclear PO8514_C .
562 ribonucleoprotein U 7546 g7 ITGA2B Integrin aphallb 9152
Q9BVAL_ . . 075821 _ | EIF3G Eukaryotic trandation
C127 TUBB2B Tubulin beta-2B chain 7547 C139 initiation factor 3 subunit 9153
QUVAL | TUBB2B Tubulin beta2B chain | 7548 | FN22- | RUVBLLRwBHike 1 | 9154
P10599_C . . Q969M7_ | UBE2F NEDD8-conjugating
32 TXN Thioredoxin 7549 C50 enzyme UBE2F 9155
Q14289 C . . . i H3BSR4_ | UBEZ2F Ubiquitin-conjugating
677 PTK2B Protein-tyrosine kinase 2-beta | 7550 C50 enzyme E2F (Putative) 9156
Q9H4E7_ | DEFG6 Differentially expressed in FDCP 7551 P25098_C ADRBKI Beta-adrenergic 9157
C244 6 homolog 120 receptor kinase 1
PIo3C EZREzrin 7552 | 3L | PRAF2 PRAI family protein 2 | 9158
P55060_C . 000429 _ DNM1L Dynamin-l-like
387 CSEILL Exportin-2 7553 C367 protein 9159
Q13838_C | DDX39B Spliceosome RNA helicase 7554 Q7Z5K2_ WAPAL Wings apart-like 9160
165 DDX39B C160 protein homol og
ACTIEDS. RPSAPS8 Protein RPSAPS8 7565 Pl?’ggg € GYSL Glycogen 9161
Q9BTZ2_ | DHRS4 Dehydrogenase/reductase SDR 7556 Q96CP2_ | FLYWCH2 FLYWCH family 9162
C209 family member 4 C132 member 2
Q81Y21_ | DDX60 Probable ATP-dependent RNA P26651_C . .
C517 helicase DDX60 7557 250 ZFP36 Tristetraprolin 9163
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P04075_C ALDOA Fructose-bisphosphate 7558 Q92974 ARHGEF2 Rho guanine 0164

339 aldolase A C478 nucleotide exchange factor 2
P1she ¢ EEF2 Elongation factor 2 7550 | N7 | TUBB 1 Tubulin beta-1 chain | 9165
Qggggz——c CCT7 T-complex protein 1subunit eta | 7560 Qgégﬁ‘?— NUB1 NEDDS 1u|t|mate buster 9166
P12814_C — Q81zD4_ | DCP 1B mRNA-decapping

332 ACTN1 Alpha-actinin-1 7561 C369 enzyme I1B 9167
Q92619 C HMHA1 Minor histocompatibility 7562 Q13422 _ IKZF 1 DNA-binding protein 09168

278 protein HA-1 C223 Ikaros
Q13131 C PRKAA1 5-AMP-activated protein 7563 Q15181 PPA1 Inorganic 9169

185 kinase catalytic subunit C270 pyrophosphatase
P54646_C PRKAA2 5-AMP-activated protein P49916 C .

174 kinase catalytic subunit 7564 929 LIG3 DNA ligase 3 9170
Q00610 C . : Q9Y6C9_ | MTCH2 Mitochondria carrier

06 CLTC Clathrin heavy chain 1 7565 ca9 homolog 2 9171
QueeLd_¢ CLTC Clathrin heavy chain 1 7566 | O L2 ATXN7 Ataxin-7 9172
Q99439 _C . Q9BQ67_ | GRWD1 Glutamate-rich WD

fi CNN2 Calponin-2 7567 ol repeat-containing protein 1 | 973
B011T2_C . - Q7Z26Z7_ | HUWE] E3 ubiquitin-protein

965 MYOIG Unconventional myosin-lg 7568 C3658 ligase HUWEL 9174
Q02252 C ALDH6A1 Methylmalonate- gy | QBTES_ | MEWEE Mini-chiomosame 1}

317 semialdehyde dehydrogenase C325 o i 9

GPKOW G patch domain and
P12955 C PEPD Xaa-Pro dipeptidase 7570 | Q92L7_ | T Ow motifscontaning | 9176

467 C137 orotein
P08238_C | HSPYOABL Heat shock protein HSP | -0y Q9BSA9_ | TMEM 175 Transmembrane 9177

366 90-beta C32 protein 175

. CNOT10 CCR4-NOT
P13639_C EEF2 Elongation factor 2 7572 QOHOAS_ transcription complex subunit | 9178

369 C504 10
PA12%0_C | csK Tyrosine-protein kinase CSK | 7573 POCBI3- | FAM2038 Protein FAM2038 | 9179
P136%_C EEF2 Elongation factor 2 7574 Qgg\llggo SLCAAIAP Kanadaptin | 9180
P22736_C | NR4A1 Nuclear receptor subfamily 4 | oo Q96FW1_ | OTUB 1 Ubiquitin thioesterase 9181

551 group A member 1 Co1 OTUB 1
Q8WVV9 HNRPLL Heterogeneous nuclear QOUEY8_ .

C84 ribonucleoprotein L-like 7576 C73 ADDS3 Gammaradducin 9182
s707_C ACTN4 Alpha-actinin-4 7577 | BN~ | KLHL36 Kelchlike protein 36 | 9183
QO9H4B7_ . . Q9H3M7 TXNIP Thioredoxin-

C340 TUBB1 Tubulin beta- 1 chain 7578 C170 interacting protein 9184
PFAS i
015067 _C - R Q8NIN7_ | LRRC57 Leucine-rich repeat-
270" Phosphoribosylformylglycinamidine 7579 c128 containing protein 57 9185
synthase
QB;;;—C FLU Protein flightless-1 homolog 7580 |3Liﬁ—c Uncharacterized protein 9186
P ' MEPCE 75K snRNA
Q13i)4547_c COASY Blfuncrt][[(r)]nal coenzyme A 7581 Q7I6§4J0_ methylphosphate capping 9187
synthase enzyme
P43243 _C . Q9Y2HO_ DLGAPA4 Disks large-
230 MATR3 Matrin-3 75821 g0 associated protein 4 9188
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ASYKKG6_ CNOT1 CCR4-NOT transcription 7583 Q9Y314_ | NOSIP Nitric oxide synthase- 918
C624 complex subunit ] C8 interacting protein ?
Q9Y6DS _ ARFGEF?2 Brefeldin A-inhibited Q9Y490_ .
C76 guanine nucleotide-exchange 7584 C1927 TLN1 Talin-1 9190
P49915 C Q8N2G8_ GHDC GH3 domain-
489 GMPS GMP synthase 7585 C502 containing protein 9191
Q96BNS _ . P53992 C SEC24C Protein transport
C347 FAM105B Protein FAM105B 7586 78 protein Sec24C 9192
P43403_C | ZAP70 Tyrosine-protein kinase ZAP- 7587 P60891 C PRPS1 Ribose-phosphate 9193
78 70 91 pyrophosphokinase 1
Q9Y3DO0_ FAMO96B Mitotic spindle-associated 7588 P11908_C PRPS2 Ribose-phosphate 9194
C158 MMXD complex subunit MI 91 pyrophosphokinase 2
Q03518 _C . . P21108 C | PRPS1LI1 Ribose-phosphate
795 TAP1 Antigen peptide transporter 1 7589 91 pyrophosphokinase 3 9195
PPPORI1 Serine/threonine-
Q86WSS TMPRSS12 Transmembrane protease 9UPN7 .
ce4 serine 12 P 7590 Q 216 protein phosphatase 6 9196
regulatory
P50579 C I . . Q63HNS8_ | RNF213 E3 ubiquitin-protein
208 METAP2 Methionine aminopeptidase 2 | 7591 C3084 ligase RNF213 9197
0142219—C COTL1 Coactosin-like protein 7592 P6112 14 17 _C | RPS3A 408 r;t;c;somal protein 9198
SHMT?2 Serine
P34897 C hydroxymethyltransferase, 7593 | F18383.C SON Protein SON 9199
119 . . 2070
mitochondrial
NDUFS1 NADH-ubiquinone
Q86YV9_ | HPS6 Hermansky—Pgdlak syndrome 6 7594 P28331 C oxidoreductase 75 kDa 9200
C695 protein 727 N .
subunit, mitochondrial
Q96FX7_ | TRMT61A tRNA (adenine(58)-N(1))- 7595 P46063_C | RECQL ATP-dependent DNA 9201
C209 methyltransferase catalytic 478 helicase Q1
MEPCE 78K snRNA
P23528 C CFL1 Cofilin-1 7596 Q7L2J0_ methylphosphate capping 9202
139 . C429
enzyme
Q96F15_ GIMAPS5 GTPase IMAP family QINR45_ e
C233 member 5 7597 C287 NANS Sialic acid synthase 9203
P62888 C . . Q92945_ | KHSRP Far upstream element-
92 RPL30 60S ribosomal protein L30 7598 C379 binding protein 2 9204
Q8N163_ KIAA1967 DBIRD complex subunit 7599 075934 _ BCAS2 Pre-mRNA-splicing 9205
C644 KIAA1967 Ci132 factor SPF27
QI9COKO_ [ BCL11B B-cell lymphoma/leukemia 7600 P42229 C STATSA Signal transducer 9206
C642 11B 101 and activator of transcription 5
P53618_C . Q96S19_C | STRBP Spermatid perinuclear
388 COPBI1 Coatomer subunit beta 7601 195 RN A-binding protein 9207
P13639 C . P78527 C PRKIDC DNA-dependent
751 EEF?2 Elongation factor 2 7602 1629 protein kinase catalytic subunit 9208
P60763_C | RAC3 Ras-related C3 botulinum toxin 7603 P28715_C | ERCCS DNA repair protein 9209
178 substrate 3 12 complementing XP-G cells
P63000 C | RACI Ras-related C3 botulinum toxin 7604 060318 _ MCM3AP 80 kDa MCM3- 9210
178 substrate 1 C1839 associated protein
NR4 A2 Nuclear receptor
P38606_C ATP6V1A V-type proton ATPase P43354 C .
254 catalytic subunit A 7605 190 subfamily 4 gx;)up A member | 9211
Q14683 _C SMCIA Structural maintenance of 7606 Q562E7_ | WDR81 WD repeat-containing 9212
987 chromosomes protein 1 A C215 __protein 81
P23§38_C CFL1 Cofilin-1 7607 P6112:;g7_C RPS3A 408 nSl;(;somal protein | o4
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PLCG1 1-phosphatidylinositol

- i i P191
P17987_C TCP1 T-complex protein 1 subunit 7608 9174 C 4,5-bisphosphate 9214
147 alpha 646 .
phosphodiesterase
P31946_C A . QBIUR7_ ARMC8 Armadillo repeat-
9% YWHAB 14-3-3 protein beta/alpha 7609 C283 containing protein 8 9215
Q63HNS_ RNF213 E3 ubiquitin-protein ligase 075828 _
C1748 RNE213 7610 C227 CBR3 Carbonyl reductase 9216
P46782_C . . Q9NR30_ DDX21 Nucleolar RNA
172 RPS5 40S ribosomal protein S5 7611 co91 helicase 2 9217
CHD8 Chromodomain-
000483_C | NDUFA4 NADH dehydrogenase | 7612 | Q2HCK8 | pjicase DNA-binding protein | 9218
44 _C1655 8
P50570_C - Q5T4S7_ UBR4 E3 ubiquitin-protein
57 DNM2 Dynamin-2 7613 C3864 ligase UBR4 9219
LRCH4 Leucine-rich repesat and .
075427 _C calponin homology domain-containing | 7614 QOH869_ YY1APL YY_1-assoc;|ated 9220
179 . C290 protein 1
protein 4
P22234.C | PAICS Multifunctional protein ADE2 | 7615 | 9T~ | GONAL GON-4-ike protein | 9221
P34932_C ' PI1161 C EGR2 E3 SUMO-protein
2 HSPA4 Heat shock 70 kDaprotein 4 | 7616 234 ligase EGR? 9222
H3BQZ7_ . . P50579_C METAP2 Methionine
Ca52 Uncharacterized protein 7617 436 aminopeptidase 2 9223
Q1KMD3 HNRNPUL2 Heterogeneous nuclear 7618 P42229_C STAT5A Signal transducer 9224
C452 ribonucleoprotein U-like protein 2 126 and activator of transcription 5
P62837_C UBE2D2 Ubiquitin-conjugating 7619 Q15545_ | TAF7 Transcription initiation 9025
85 enzyme E2 D2 Cr2 factor TFIID subunit 7
P61077_C UBE2D3 Ubiquitin-conjugating 7620 Q9UM19 HPCAL4 Hippocacin-like 9926
85 enzyme E2 D3 Cc 187 protein 4
P52565_C ARHGDIA Rho GDP-dissociation 7621 Q92989 _ CLP1 Polyribonucleotide 5- 9227
79 inhibitor 1 C338 hydroxyl -kinase Clpl
CDKAL1
Q9(I;|1(Z‘3E7)5_ NCOADS5 Nuclear receptor coactivator 5 | 7622 Q5(\:/\{g§ — | Threonylcarbamoyladenosine | 9228
tRNA methylthiotransferase
014733 _C| MAP2K7 Dua specificity mitogen- QoBvQ7 | SPATASLI Spermatogenesis-
. L 7623 associated protein 5-like 9229
260 activated protein kinase _C580 protein
Q14203_C . . P24928_C | POLR2A DNA-directed RNA
791 DCTN1 Dynactin subunit 1 7624 451 polymerase 11 subunit RPBI 9230
Q96IM7_ L3MBTLS3 Lethal(3)malignant brain 7625 Q14573_ ITPR3 Inositol 1,4,5- 9231
C682 tumor-like protein 3 C2668 trisphosphate receptor type 3
014773 _C — . QINUU7 DDX19A ATP-dependent
365 TPP1 Tripeptidyl-peptidase 1 7626 C392 RNA helicase DDX19A 9232
P61 158 C : ! QI9UMR2 DDX 19B ATP-dependent
408 ACTRS3 Actin-related protein 3 7627 C393 RNA hdlicase DDX 198 9233
P45974 _C USP5 Ubiquitin carboxyl-terminal 7628 P49368_C CCT3 T-complex protein 1 9034
532 hydrolase 5 398 subunit gamma
. RGPD2 RANBP2-like and
P23368_C | ME2NAD-dependent malic enzyme, 7629 PODJD1_ GRIP domain-containing 9035
120 mitochondrial C348 .
protein 2
UBASH3B Ubiquitin-
Po090s C SI00A 10 Protein S100-A 10 7630 | T 4% | associated and SH3 domain- | 9236
containing protein
Q07955_C SRSF1 Serine/arginine-rich splicing QIBWG4 | SSBP4 Single-stranded DNA-
- 7631 - - 9237
148 factor 1 C81 binding protein 4
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P10644 C | PRKARI A cAMP-dependent protein P50995 C .
18 kinase type |-alpha regulatory subunit 7632 501 ANXAL 1 Annexin Al 1 9238
P07814 C | EPRS Bifunctional glutamate/proline— 7633 QOUPPL _ PHF8 Histone lysine 9239
692 tRNA ligase C684 demethylase PHF8
015355_C . Q9UQ35_ SRRM2 Serine/arginine
13 PPMIG Protein phosphatase 1G 7634 C1036 repetitive matrix protein 2 9240
P08133 C . Q9Y6AS5_ I TACC3 Transforming acidic
669 ANXAB Annexin A6 7635 C749 coiled-coil-containing protein 9241
P22314 C UBA1 Ubiquitin-like modifier- P13489 _C . I
1039 activating enzyme 1 7636 248 RNH1 Ribonuclease iinhibitor | 9242
Q00839_C HNRNPU Heterogeneous nuclear 7637 Q66K 74 _ MAP | SMicrotubule- 9243
594 ribonucleoprotein U C588 associated protein 1S
014980 _C . Q16881 TXNRD1 Thioredoxin
34 XPOI Exportin-1 7638 C209 reductase 1, cytoplasmic 9244
043290 _C SART1 U4/U6.U5 tri-snRNP- 7639 HOYBQO TXNRD3 Thioredoxin 0245
645 associated protein 1 C258 reductase 3
Q9YSY2_ NUBP2 Cytosolic Fe-S cluster 7640 QONNW7 TXNRD2 Thioredoxin 9246
C72 assembly factor NUBP2 C86 reductase 2, mitochondrial
Q15365 C o : P78527_C | PRKJIDC DNA-dependent
201 PCBP1 Poly(rC)-binding protein 1 7641 1499 protein kinase catalytic subunit 9247
P30086_C PEBP 1 Phosphatidylethanolamine- 7642 Q9UGR2 ZC3H7B Zinc finger CCCH 9048
168 binding protein 1 C956 domain-containing protein 7B
P11142 C HSPAS8 Heat shock cognate 71kDa P49903 C SEPHS 1 Selenide, water
- . 7643 - et 9249
17 protein 71 dikinase 1
060496 C : . 014976 _ GAK Cyclin-G-associated
110~ DOK?2 Docking protein 2 7644 ca7 Kinase 9250
P85037_C . Q86WBO0 ZC3HC1 Nuclear-interacting
o5 FOXK1 Forkhead box protein K1 7645 C406 partner of ALK 9251
P54577 C YARS Tyrosine-tRNA ligase, Q9H9A6 LRRC40 Leucine-rich repeat-
- : 7646 - . . 9252
250 cytoplasmic C23 containing protein 40
Q8IX01_ SUGP2 SURP and G-patch domain- 7647 Q3KQU3 MAP7D1 MAP7 domain- 9953
C656 containing protein 2 C373 containing protein 1
P22314 C UBA1 Ubiquitin-like modifier- 7648 QOH4LS5_ OSBPL3 Oxysterol-binding 9254
1040 activating enzyme 1 C24 protein-related protein 3
Q709C8_ VPS 13C Vacuolar protein sorting- 7649 P27987_C | ITPKB Inositol-trisphosphate 9055
Cc2177 associated protein 13C 561 3-kinase B
Q709C8 _ VPS13C Vacuolar protein sorting- Q9Y520 .
C2440 associated protein 13C 7650 C177 PRRC2C Protein PRRC2C 9256
P61158 C . . P53041 C PPP5C  Serine/threonine-
189 ACTRS3 Actin-related protein 3 7651 77 protein phosphatase 5 9257
POCW22_ | RPSL7L 40S ribosomal protein SI7- | oees | QIY2HO_ DLGAPA Disks large- 9058
C35 like C726 associated protein 4
Q6KC79_ . ol . P21580_C TNFAIP3 Tumor necrosis
C1795 NIPBL Nipped-B-like protein 7653 54 factor alpha-induced protein 3 9259
Q15042_C | RABS3GAP 1Rab3 GTPase-activating 7654 Q15334 | LLGL1 Lethal(2) giant larvae 9260
322 protein catalytic subunit C505 protein homolog 1
P60709 C . . 015 111 CHUK Inhibitor of nuclear
285 ACTB Actin, cytoplasmic 1 7655 C406 factor kappa-B kinase subunit 9261
P04899 C | GNAI2 Guanine nucleotide-binding 7656 | Q14149_ | MORC3 MORC family CW- | g6,
112 protein G(i) subunit al C797 type zinc finger protein 3
' PIK3CD Phosphatidylinositol
P23?£6—C RPS3 40S ribosomal protein S3 7657 Ooggzlg - 4,5-bisphosphate 3-kinase 9263
catalytic subunit delta isoform
P0O0558 C : QINPD3_ [ EXOSC4 Exosome complex
316" PGK1 Phosphoglycerate kinase 1 7658 C97 component RRP4 1 9264
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P39687 C | ANP32A Acidic leucine-rich nuclear 2659 P98171_C ARHGAP4 Rho GTPase-
123 phosphoprotein 32 family member A 527 activating protein 4 9265
P27708 C . Q8NFI3 ENGASE Cytosolic endo-
- CAD CAD prot -
1889 protemn 7660 C454 beta-N-acetylglucosaminidase 9266
Q15646_C | OASL 2-5-oligoadenylate synthase-like 7661 Q13342 SP140 Nuclear body protein
188 " protein C686 SP140 9267
QSULAO_ . . Q9HS30_ | SP140L Nuclear body protein
C413 DNPEP Asparty! aminopeptidase 7662 C399 SP140-like protein 9268
Q9HAUS_ | UPF2 Regulator of nonsense transcripts 2663 Q9COBO_ UNK RING finger protein 9269
C578 2 C696 unkempt homolog
P50995 C . Q8TBO3_ CXorf38 Uncharacterized
184 ANXAI1 Annexin All 7664 C12 protein CXorf38 9270
P63220_C . . P21580_C TNF AIP3 Tumor necrosis
17 RPS21 40S ribosomal protein S21 7665 767 factor alpha-induced protein 3 9271
Q16822 _C PCK2 Phosphoenolpyruvate 7666 094906_ | PRPF6 Pre-mRNA-processing 9272
306 carboxykinase C698 factor 6
P1492]1 C . P43304_C | GPD2 Glycerol-3-phosphate
31 ETS]1 Protein C-ets-1 7667 385 dehydrogenase, mitochondrial 9273
Q9BWU1 . . Q9HA4E7_ | DEF6 Differentially expressed
C349 CDK 19 Cyclin-dependent kinase 19 7668 C267 in FDCP 6 homolog 9274
P 601167:—C TP11 Triosephosphate isomerase | 7669 nggg”' FAMA48A Protein FAM48A | 9275
P55809 C OXCT1 Succinyl-CoA:3-ketoacid 7670 075367_ H2AFY Core histone macro- 9276
67 coenzyme A transferase 1, C286 H2A.1
P54136 C RARS Arginine--tRNA ligase, 7671 000148_ DDX39A ATP-dependent 9277
369 cytoplasmic C197 RNA helicase DDX39A
060784_C . P40926_C | MDH2 Malate dehydrogenase,
415 TOMI1 Target of Myb protein 1 7672 275 mitochondrial 9278
Q16630 _C | CPSF6 Cleavage and polyadenylation 7673 Q6P2E9_ EDC4 Enhancer of mRNA- 9279
159 specificity factor subunit 6 C249 decapping protein 4
Q13370_C PDE3B ¢GMP-inhibited 3,5-cyclic 2674 Q9Y6K9_ | IKBKG NF-kappa-B essential 9280
410 phosphodiesterase B C54 modulator
P68104_C . Q8TDB6_ | DTX3L E3 ubiquitin-protein
234 EEF1A1 Elongation factor -alpha 1 7675 C159 ligase DTX3L 9281
P62937_C PPIA Peptidyl-prolyl cis-trans 7676 Q58SJ5_ HP1BP3 Heterochromatin 9282
115 isomerase A C359 _protein 1-binding protein 3
-075390_C . . . P41252 C IARS Isoleucine--tRNA
211 CS Citrate synthase, mitochondrial 7677 87 ligase, cytoplasmic 9283
Q92688 _C | ANP32B Acidic leucine-rich nuclear P28838 C . .
123 phosphoprotein 32 family member A 7678 445 LAP3 Cytosol aminopeptidase | 9284
SMCHD1 Structural maintenance of .
AGNHRS_ chromosomes flexible hinge domain- | 7679 P62979_C R.PSNA beqmp 0-40S 9285
C1656 . . 144 ribosomal protein S27a
containing protein 1
PDSS5A Sister chromatid
Q3B7J2_ _ GFOD2 Glucose-fructose 7680 | RORET_ | " hesion protein PDSS | 9286
C377 oxidoreductase domain-containing C1084 h
omolog A
. PPP6R1 Serine/threonine-
015523_C | DDX3Y ATP-dependent RNA helicase 7681 Q9UPNT7_ protein phosphatase 6 9287
296 DDX3Y C437
regulatory
000571_C | DDX3X ATP-dependent RNA helicase 7682 Q04206_ RELA Transcription factor 9288
298 DDX3X C38 P65
ANP32E Acidic leucine-rich
P6 1213558—C ACTR3 Actin-related protein 3 7683 Q9I(3:"é':71'0_ nuclear phosphoprotein 32 | 9289
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Q53EL6_ | PDCD4 Programmed cell death protein Q6ZMZ3 .
275 4 7684 251 SYNE3 Nesprin-3 9290
P05388 C s . Q8N201_ INTS1 Integrator complex
27 RPLPO 60S acidic ribosomal protein PO | 7685 C969 subunit 1 9291
Q96199_C I . Q72591 _ AKNA AT-hook-containing
162 SUCLG?2 Succinyl-CoA ligase 7686 C1078 transcription factor 9292
P08133_C . QOULTS8_ | HECTDI1 E3 ubiquitin-protein
114 ANXA6 Annexin A6 7687 C1995 ligase HECTDI 9293
P09104_C ) Q8IZLS _ PELP1 Proline-, glutamic
389 ENO2G a-enolase 7688 C239 acid- and leucine-rich protein 9294
P06733_C ) Q72616_ ARHGAP30 Rho GTPase-
389 ENOI Alpha-enolase 7689 C1021 activating protein 30 9295
P13929 C Q8NDX] | PSD4 PH and SEC7 domain-
189 ENQO3 Beta-enolase 7690 C988 containing protein 4 9296
P19838 C NFKB1 Nuclear factor NF-kappa-B 2691 Q92598 HSPH Heat shock protein 9297
261 p105 subunit C658 105 kDa
SART3 Squamous cell
Q961J6_C GMPPA Mannose-1-phosphate Q15020_ . , .
389 guanyltransferase alpha 7692 C537 carcinoma antigen recognized | 9298
by T-cells 3
P78527_C PRKDC DNA-dependent protein 7693 Q9UJC3_ HOOKI1 Protein Hook 9269
3187 kinase catalytic subunit C432 homolog 1
P04083_C . Q9BQGO MYBBP1A Myb-binding
270 ANXA1 Annexin Al 7694 C1031 protein 1A 9300
QB6WV6_ TMEM173 Transmembrane protein 7695 000170_ AIP AH receptor-interacting 9301
C309 173 C208 protein
MED 14 Mediator of RNA
P31949.C $100A11 Protein S100-A11 7696 | 00244 | polymerase Il transcription | 9302
13 C729 ;
subunit
ACSS1 Acetyl-coenzyme A
Q16181 _C SEPT7 Septin-7 7697 | QONUBI synthetase 2-like, 9303
280 C422 . .
- mitochondrial
P53621 C . 076074 _ PDES A cGMP-specific 3,5-
1185 COPA Coatomer subunit alpha 7698 Ca47 cyclic phosphodiesterase 9304
075179 _C ANKRD17 Ankyrin repeat domain- 7699 Q96EYS_ FAM125A Multivesicular 9305
210 containing protein 17 C231 body subunit 12A
CPSF2 Cleavage and
P62333_C PSMC6 268 protease regulatory Q9P210_C . g
193 subunit 10B 7700 621 polyadfenylatxon spgcxﬁcnty 9306
actor subunit
QIYSP6_ GMPPB Mannose-1-phosphate 7701 QINQC7 CYLD Ubiquitin carboxyl- 9307
C245 guanyltransferase beta C129 terminal hydrolase CYLD
P31948 C . . P49903_C SEPHSI Selenide, water
461 STIP1 Stress-induced-phosphoprotein 1 | 7702 31 dikinase 1 9308
Qo6P48_ ARAPI1 Arf-GAP with Rho-GAP 7703 P22102_C GART Trifunctional purine 9309
C900 domain, ANK repeat and PH domain 1 41 biosynthetic protein adenosin
Q52LJ0_C . Q13464 _ ROCKI1 Rho-associated
216 FAMOI8B Protein FAM98B 7704 C1206 protein kinase 1 9310
P46779_C . . Q01813_ | PFKP 6-phosphofructokinase
13 RPL28 60S ribosomal protein L28 7705 Cl12 type C 9311
HLA-A HLA class 1
Q8NSWS9_ FAMI01B Protein FAMI01B 7706 | F16188_C | \ictocompatibility antigen, A- | 9312
C81 188
30 alpha
HEA-BHLA class I
PSO?}“‘—C RPL14 60S ribosomal protein L14 | 7707 PIS;‘;;—C histocompatibility antigen, B- | 9313
. 37 alpha
P00338 C LDHA L-lactate dehydrogenase A 7708 | P30499 C HLA-CHLA class I 9314
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293 chain 188 histocompatibility antigen,
Cw-1 apha
HLA-B HLA class |
P62993 C | GRB2 Growth factpr receptor-bound 7709 P30492_C histocompatibility antigen, B- | 9315
32 protein 2 188
54 apha
HLA-B HLA class|
PBS0S7_C | FoxkI Forkhead box protein k1 | 7710 | 929940 | histocompatibility antigen, B- | 9316
439 Cc188
59 apha
HLA-C HLA class |
Q14103_C HNRNPD Heterogeneous nuclear F8vVZB9 . L .
- . ; 7711 - histocompatibility antigen, 9317
126 ribonucleoprotein DO C225 Cw- 14 alpha
HLA-C HLA class |
QOINVA2_ SEPT1 1 Septin-11 7712 | P082L.C histocompatibility antigen, 9318
C41 188
Cw-7 apha
P43403_C | ZAP70 Tyrosine-protein kinase ZAP- 7713 Q96Q15_ SMG 1 Serine/threonine- 9319
346 70 C3401 protein kinase SMG1
Q562E7 _ | WDR81 WD repeat-containing protein 7714 P27635_C | RPL10 60S ribosoma protein 9320
C130 81 71 L10
060%2 ~C | DIAPHI Protein diaphanous homolog 1 | 7715 P497826—C RBM25 RNA-stlndlng protein | g3p1
P0O8133_C . Q8NE71_ | ABCF1 ATP-binding cassette
552 ANXAB Annexin A6 7716 c758 sub-family F member 1 9322
Q13418 C o - 095696 _ BRJD1 Bromodomain-
25 ILK Integrin-linked protein kinase 7717 caal containing protein 1 9323
P49915_C QINXR7 BRE BRCA1-A complex
593 GMPS GMP synthase 7718 c34 subunit BRE 9324
Q15459 C - . 000478 _ BTN3A3 Butyrophilin
a4 SF3A1 Splicing factor 3A subunit 1 7719 C512 subfamily 3 member A3 9325
Q06124 C | PTPN1 1Tyrosine-protein phosphatase 7720 060942 _ RNGTT mRNA-capping 9326
259 non-receptor type 11 C419 enzyme
Q02338 _C BDH1 D-beta-hydroxybutyrate Q16831 .
88 dehydrogenase, mitochondrial 7721 C17 UPP1 Uridine phosphorylase 1 | 9327
P46060_C RANGAPI Ran GTPase-activating 7700 | Q14142_ TRIM 14 Tripartite motif- 9328
338 protein 1 C20 containing protein 14
Q14204 _C DYNC1H1 Cytoplasmic dynein 1 7723 075367 _ H2AFY Core histone macro- 9329
4216 heavy chain 1 C276 H2A.1
P40926_C MDH2 Malate dehydrogenase, 7794 Q15052 _ ARHGEF6 Rho guanine 9330
285 mitochondrial C57 nucleotide exchange factor 6
QONX63_ | CHCHD3 Coiled-coil-helix-coiled-cail- | -, P35626_C ADRBK2 Beta-adrenergic 9331
C112 helix domain-containing protein 3 340 receptor kinase 2
P62280_C ; . P25098_C ADRBK1 Beta-adrenergic
116 RPS1140S ribosomal protein Sl 1 7726 340 receptor kinase 1 9332
9BzV1_ | UBXN6 UBX domain-containin P15428_C HPCD 15-
Q c125 rotein 6 9 7727 182 hydroxyprostaglandin 9333
protel dehydrogenase
000299 _C | CLIC1 Chloride intracellular channel 7798 Q96FZ2_ C30r£37 UPF0361 protein 9334
178 protein 1 C131 C3orf37
075592 _C MY CBP2 Probable E3 ubiquitin- 7729 | Q9Y2HO_ DLGAP4 Disks large- 9335
1131 protein Hgase MY CBP2 C736 associated protein 4
P61601_C . Q8TCU4 _ ALMS 1Alstrom syndrome
185 NCALD Neurocalcin-delta 7730 C2878 protein 1 9336
P15498 C 095801 _ | TTCA Tetratricopeptide repeat
794 VAV1 Proto-oncogene vav 7731 c238 protein 4 9337
P12004 C . . . 095571 _ ETHEL Protein ETHEL,
81 PCNA Proliferating cell nuclear antigen | 7732 C219 mitochondrial 9338
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P60981 C . Q9H4z3_ | PCIF1 Phosphorylated CTD-
23 DSTN Destrin 7733 | " o9 interacting factor 1 9339
P14618 C . . P55957_C | BID BH3 -interacting domain
474 PKM Pyruvate kinase isozymes MYM2 | 7734 . death agonist 9340
Q9Y3F4_ STRAP Serine-threonine kinase 7735 P49458_C SRP9 Signal recognition 9341
C340 receptor-associated protein 39 particle 9 kDa protein
075694 _C | NUP155 Nuclear pore complex protein 7736 QO9NQ88 _ TIGAR Fructose-2,6- 9342
704 Nupl 55 C161 bisphosphatase  TIGAR
092888 _C ARHGEF1 Rho guanine nucleotide 7737 P22234 C | PAICS Multifunctional protein 9343
594 exchange factor 1 63 ADE2
000264 C PGRMC1 Membrane-associated P35611 C .
129 progesterone receptor component 7738 253 ADD1 Alpha-adducin 9344
015 173_C PGRMC2 Membrane-associated 7739 P19474_C | TRIM2 1E3 ubiquitin-protein 9345
159 progesterone receptor component 463 ligase TRIM2 1
Q15691_C MAPREL1 Microtubule-associated 7740 Q12874 _ SF3A 3 Splicing factor 3A 9346
228 protein RP/EB family member C103 subunit 3
Q13325 _C | IFIT5 Interferon-induced protein with 7741 | Q03 188 | CENPCI Centromere protein 9347
137 tetratricopeptide C612 Cc1
Q9Y678_ . P42 166_C TMPO Lamina-associated
C29% COPG1 Coatomer subunit gamma-1 | 7742 518 polypeptide 2, isoform alpha 9348
GAR1H/ACA
QSXKPO_ QIL1 Protein QIL1 7743 QONY12_ ribonucleoprotein  complex 9349
€60 €80 subunit 1
043776 _C NARS Asparagine-tRNA ligase, 7744 Q10567_ | AP1B1 AP-1 complex subunit 9350
438 cytoplasmic Cc241 beta-1
07553 1 C BANF1 Barrier-to-autointegration 7745 Q96F86_ EDC3 Enhancer of mRNA- 9351
85 factor C499 decapping protein 3
Q00577_C | PURA Transcriptional activator protein 7746 Q86UVS5_ USP48 Ubiquitin carboxyl- 9352
272 Pur-alpha C9386 terminal _hydrolase 48
P61758_C : : P49368_C CCT3 T-complex protein 1
113 VBP1 Prefoldin subunit 3 7747 213 subunit gamma 9353
PDHA1 Pyruvate
Po2330C | ARF6 ADP-ribosylation factor 6 | 7748 PO8959-C | dehydrogenase EI component | 9354
subunit apha, mitochondrial
P09110_C ACAAI 3-ketoacyl-CoA thiolase, 7749 Q96525 _ ADO 2-aminoethanethiol 9355
381 peroxisomal C18 dioxygenase
P60842_C EIF4A1 Eukaryatic initiation factor 7750 Q92974 _ ARHGEF2 Rho guanine 9356
134 4A-I C715 nucleotide exchange factor 2
Q8N1G4 LRRCA47 Leucine-rich repeat- Q92597 _ .
C249 containing protein 47 7751 C289 NDRG 1Protein NDRG1 9357
Q9Y5Z7_ Q9BZF2_ OSBPL7 Oxysterol-binding
c673 HCFC2 Host cell factor 2 7752 Ca66 protein-related protein 7 9358
P30485_C | HLA-B HLA class | histocompatibility 7753 Q9BQ69_ | MACROD1 O-acetyl-ADP- 9359
125 antigen, B-47 alpha C186 ribose deacetylase MACROD1
PPP2R5D  Serine/threonine-
P51812_C | RPS6KA3 Ribosomal protein S6 kinase 7754 Q14738 _ protein phosphatase 2A 56 9360
579 alpha-3 C17 kDa regulatory subunit, delta
isoform
Q15418 C | RPS6KA1 Ribosomal protein S6 kinase P55210_C
575 alpha-1 7755 186 CASP7 Caspase-7 9361
Q9P235_C LARS LeucinetRNA ligase, 7756 P31939 C ATIC Bifunctiona purine 0362
554 cytoplasmic 241 biosynthesis protein PURH
PIK3CD Phosphatidylinositol
Poo&;gg_c PGK1 Phosphoglycerate kinase 1 | 7757 | %%oc0~ | 45-bisphosphate 3-kinase | 9363

catalytic subunit delta isoform
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014966 C RAB7L1 Ras-related protein Rab-7L.1 | 7758 QONZT2_ | OGFR Opioid growth factor 9364
120 C417 receptor
P13639 C . Q96125 C RBM 17 Splicing factor 45
591 EEF2 Elongation factor 2 7759 302 CPTK 9365
P07195 C LDHB L-lactate dehydrogenase B Q13158_ .
36 chain 7760 C98 FADD Protein FADD 9366
QI96EY7_ PTCD3 Pentatricopeptide repeat- 7761 P52948_C | NUP98 Nuclear pore complex
C642 containing protein 3, mitochondrial 1312 __protein Nup98-Nup96 9367
Q13469 _C | NFATC2 Nuclear factor of activated T- 7762 Q7Z5K2_ WAPAL Wings apart-like 9368
355 cells, cytoplasmic 2 C964 protein homolog
Q96JH7_ VCPIP1 Deubiquitinating protein 7763 Q8NI37_ PPTC7 Protein phosphatase 9369
C219 VCIP135 C57 PTC7 homolog
Q92619 _C HMHAI1 Minor histocompatibility 7764 Q9Y6Y8_ | SEC23IP SEC23-interacting 9370
324 protein HA-1 C604 protein
000148 C DDX39A ATP-dependent RNA 2765 QI69E8 TSR2 Pre-rRNA-processing 9371
164 helicase DDX39A Cl14 protein TSR2 homolog
. STK39 STE20/SPS1-related
P16455_C MGMT Methylated-DNA--protein- Q9UEWS : . .
150 cysteine methyltransferase 7766 _C82 P rolme-a]ag: :;wh protein 9372
P40763_C | STATS3 Signal transducer and activator 7767 Q9P032_ NDUFAF4 NADH 9373
259 of transcription 3 C87 dehydrogenase
MEPCE 7SK snRNA
P0722 (;)23 < GPX1 Glutathione peroxidase 1 7768 QZ:LZ‘?:IO_ methylphosphate capping 9374
enzyme
P08575_C | PTPRC Receptor-type tyrosine-protein 7769 Q70CQ2_ USP34 Ubiquitin carboxyl- 9375
787 phosphatase C C741 terminal hydrolase 34
Q9YG6EC_ | STK24 Serine/threonine-protein kinase 2770 Q08378 _ | GOLGAS3 Golgin subfamily A 9376
C394 24 C1403 member 3
. . GAPVDI1 GTPase-activating
B5SMEI1L9_ EIF3CL Eukaryotic translation Q14C86_ . ;
C444 initiation factor 3 subunit T C741 protein apd_ VPS9 dpmam- 9371
containing protein 1
P33240_C CSTF2 Cleavage stimulation factor 7772 000267_ SUPTSH Transcription 9378
150 subunit 2 C626 elongation factor SPT5
P52597_C HNRNPF Heterogeneous nuclear 7773 P51159_C | RAB27A Ras-related protein 9379
267 ) ribonucleoprotein F 188 Rab-27A
Q9HO019_ ‘ . QINZ63 _ C9orf78 Uncharacterized
Cs2 FAMS54B Protein FAMS4B 7774 C145 protein Coorf78 9380
Q9H479_ 2L P15374_C | UCHLZ3 Ubiquitin carboxyl-
C24 FN3K Fructosamine-3-kinase 7775 05 terminal hydrolase isozyme L3 9381
CNOT10 CCR4-NOT
075369_C FLNB Filamin-B 7776 QOF9AS_ transcription complex subunit | 9382
660 C633 10
P62241 C RPS8 40S ribosomal protein S8 7777 Q99614 ) TTC1 Teu-atrlcqpeptxde repeat 9383
100 C28 protein 1
P30453_C | HLA-A HLA class I histocompatibility 7778 Q8ND71 _ GIMAPS GTPase IMAP 9384
188 antigen, A-34 alpha C75 family member 8
P01892_C | HLA-A HLA class I histocompatibility P11171_C )
188 antigen, A-2 alpha 7779 224 EPBA41 Protein 4.1 9385
P01891_C | HLA-A HLA class I histocompatibility 2780 Q9H400_ LIME]1 Lck-interacting 9386
188 antigen, A-68 alpha C138 transmembrane adapter 1
P30479_C | HLA-B HLA class I histocompatibility QIBVCS_ .
188 antigen, B-41 alpha 7781 c10 C20rf49 Ashwin 9387
P30460_C | HLA-B HLA class [ histocompatibility 7782 Q15007_ WTAP Pre-mRNA-splicing 9388
188 antigen, B-8 alpha C270 regulator WTAP
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TCP1 T-complex protein 1

474 kinase 6 7783 76 subunit alpha 9389
Qggf.)'gz— c0oG3 ngrfg }’eef géﬁﬂwg'c Golgi | 7784 H7E§; L1 Uncharacterized protein | 9390
P22102_C GART Trifunctional purine 7785 Q969Q0 _ RPL36AL 60S ribosomal 9391

646 biosynthetic protein adenosine C88 protein L36alike
QBTO_ | DIDOI Deathinducer obliterator 1 | 7786 | 0P~ | LANCL2 LanCilike protein 2 | 9392
Q5SY16_ NOLS Polynucleotide 5-hydroxyl- 7787 QOH7N4 _ SCAF1 Splicing factor, 9393

C648 kinase NOL9 C675 arginine/serine-rich 19
07557 | H2AFY Core histone macroH2a. | | 7788 | TS5 “g?'éa Senneteons” | 9304
P10314_C | HLA-A HLA class | histocompatibility 7789 QO9BYP7 _ WNK.3 Serine/threonine- 9395

188 antigen, A-32 alpha C278 protein kinase WNK 3
P30512_C [ HLA-A HLA class | histocompatibility 7790 QO9H4A3 _ WNK 1 Serine/threonine- 9396

188 antigen, A-29 alpha . C352 protein kinase WNK1
P30510_C | HLA-C HLA class | histocompatibility 7791 Q8IYL3_ Clorfl 74 UPF0688 protein 9397

188 antigen, Cw-14 apha C124 Clorfi 74
QITNN7_ | HLA-C HLA class | histocompatibility 7790 Q86YS7_ KIAA0528 Uncharacterized 9398

C188 antigen, Cw-5 alpha C449 protein KIAA0528
P30459_C | HLA-A HLA class | histocompatibility 7793 Q86UW7 | CADPS2 Calcium-dependent 9399

188 antigen, A-74 apha C1052 secretion activator 2
Q29963 C | HLA-C HLA class | histocompatibility 7794 QOUBSO_ | RPS6KB2 Ribosomal protein 9400

188 antigen, Cw-6 apha C348 S6 kinase beta-2

. s SSSCA1 Sjoegren
' autoantigen 1
Q07000_C | HLA-C HLA class | histocompatibility 7796 QONZT2_ [ OGFR Opioid growth factor 9402

188 antigen, Cw-15 alpha C87 receptor
P16189_C | HLA-A HLA class| histocompatibility 7797 Q8N3D4_ | EHBP1L 1EH domain-binding 9403

188 antigen, A-31apha C 1364 protein 1-like protein 1
Q29865_C | HLA-C HLA class | histocompatibility 7798 Q14980 _ NUMA 1Nuclear mitotic 9404

188 antigen, Cw-1 8 alpha C1729 apparatus protein 1
P30504_C | HLA-C HLA class I histocompatibility 7799 Q15365_ PCBP lPon(_rC)-bindi ng 9405

188 antigen, Cw-4 apha C118 protein 1
060343 C | TBC1D4 TBCI domain family member 7800 Q9UP83_ | COG5 _Conserved oligomeric 9406

1277 4 C64 Golgi complex subunit 5
Q14152 _C | EIF3A Eukaryotic trandation initiation 7801 Q5RKV6 EXOSC6 Exosome complex 9407

478 factor 3 subunit Cl 17 component MTR3
E9PMF8_ | PTPRC Receptor-type tyrosine-protein 7802 Q96T23_ | RSF1 Remodeling and spacing 9408

C721 phosphatase C C1436 factor 1
Q01831 C XPC DNA repair protein 7803 P13727_C PRG2 Bone marrow 9409

60 complementing XP-C cells 147 proteoglycan
P55265 C | ADAR Double_stranded _RNA-specmc 7804 Q6NYC8 PPPIR18 Phostensin 9410
773 adenosine deaminase C276
PPP2RIA Serinefthreonine-protein 060282 _ 1 KIFSC Kinesin heavy chain | g/ 4
P30153_C phosphatase 2A 65 kDa regulatory 7805 €393 isoform SC.
377 suburit A alpha isoform Q92616 _ GCN1L1 Translational 9412
C2015 activator GCN 1
A RPSAPS8 Protein RPSAPS8 7806 | 9700 - SOLH Calpain-15 9413
Q9TNN7_ | HLA-C HLA class | histocompatibility 7807 QoUQ35_ SRRM2 Serine/arginine 0414

C125 antigen, Cw-5 alpha C1029 repetitive matrix protein 2
Q95604 C | HLA-C HLA class | histocompatibility 7808 Q8IZ73 _ RPUSD2 RNA 9415

125 antigen, Cw-17 apha C246 pseudouridylate synthase
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domain-containing protein

Q29963_C | HLA-C HLA class I histocompatibility 7809 Q92985_ IRF7 Interferon regulatory 9416
125 antigen, Cw-6 alpha C394 factor 7
Q29960_C | HLA-C HLA class I histocompatibility 7810 P10914_C IRF1 Interferon regulatory 0417
125 antigen, Cw-16 alpha 274 factor 1
Q07000_C | HLA-C HLA class I histocompatibility 7811 P50395_C | GDI2 Rab GDP dissociation 0418
125 antigen, Cw-135 alpha 202 inhibitor beta
QIULAO_ | DNPEP Aspartyl aminopeptidase | 7812 | 01~ | FAM208A Protein FAM208A | 9419
PPP6R1 Serine/threonine-
P53§g6_€ ACLY ATP-citrate synthase 7813 Q9(I:J6PII§7_ protein phosphatase 6 9420
regulatory
P35620571 e RFC1 Replication factor C subunit 1 7814 P0789 19 36 C THBS1 Thrombospondin-1 9421
Q8IZ69_C TRMT2A tRNA (uracil-5-)- 7815 Q96GW9 MARS2 Methionine--tRNA 9422
463 methyltransferase homolog A C428 ligase, mitochondrial
000567_C . 014920 _ IKBKB Inhibitor of nuclear
52 NOP56 Nucleolar protein 56 7816 C16 factor kappa-B kinase subunit 9423
Q5JSL3_ DOCK 11 Dedicator of cytokinesis 7817 Q72616 _ ARHGAP30 Rho GTPase- 9424
C160 protein 11 C20 activating protein 30
P21333 C S QINYV4 CDX 12 Cyclin-dependent
649 FLNA Filamin-A 7818 C1009 Kinase 12 9425
P21291 C CSRP1 Cysteine and glycine-rich 7819 Q9UG63_ | ABCF2 ATP-binding cassette 9426
122 protein 1 C388 sub-family F member 2
P22314 C UBAI Ubiquitin-like modifier- 7820 Q96AE4_ | FUBP1 Far upstream element- 9427
278 activating enzyme 1 C332 binding protein 1
. . o VPS8 Vacuolar protein
Q9P289 | MST4 Serine/threonine-protein kinase 7821 Q8N3P4_ sorting-associated protein 8 9428
C410 MST4 Ci37
homolog
P46782_C . . 015541 _ RNFI113A RING finger
66 RPS5 40S ribosomal protein S5 7822 C15 protein 113A 9429
ngg;g—c GCNI1L1 Translational activator GCN1 | 7823 Q9(L:I4];I;I7 HDACS6 Histone deacetylase 6 | 9430
P27707_C S P41252 C IARS Isoleucine--tRNA
45 DCK Deoxycytidine kinase 7824 526 ligase, cytoplasmic 9431
Q8NF91_ . 060306 _ AQR Intron-binding protein
C6415 SYNEI Nesprin-1 7825 C28 aquarius 9432
GBF1 Golgi-specific brefeldin A- Q8NFWS CMAS N-acylneuraminate | o454
Q92538_C istan . leotide exchange | 7826 C432 cytidylyltransferase
685 resistance ghanie :‘“Cl“ © exchiang QOUHB4 | NDORINADPH-dependent | g,
actor - C486 diflavin oxidoreductase 1
AHDC1 AT-hook DNA-
P13639_C EEF?2 Elongation factor 2 7827 | @TOY3_ | pinding motifcontaining | 9435
290 C1540 .
protein 1
Q15120 C Q8IW35_ | CEP97 Centrosomal protein of
41 PDK3 7828 C484 97 kDa 9436
SGTA Small glutamine-rich e
043765_C . . L. Q8WUA4 | GTF3C2 General transcription
153 tetramcopeptldae] pr}(:,::eat—contammg 7829 C212 factor 3C polypeptide 2 9437
. . g Q6UUV7 CRTC3 CREB-regulated
P63244 C GNthL 1 Gu;m “?f;l ltclzo;}lt:e-:mllslmg 7830 C541 transcription coactivator 3 9438
182 pro e’:‘ su .““1‘1 cla-2-h g N QST4S7_ | UBRA4 E3 ubiquitin-protein | ¢,
erminaily processe C2449 ligase UBR4
P61978 C HNRNPK Heterogeneous nuclear 7831 | Q13155_ AIMP2 Aminoacyl tRNA 9440
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145 ribonucleoprotein K C291 synthase complex-interacting
multif
Q9Y3D0_ | FAMO96B Mitotic spindle-associated 7832 Q8TEU7_ RAPGEF6 Rap guanine 944

C93 MMXD complex subunit MI C1561 nucleotide exchange factor 6 !

H3BQZ7_ . . P49792_C | RANBP2 E3 SUMO-protein
C405 Uncharacterized protein 7833 1196 ligase RanBP2 9442
QIKMD3 HNRNPUL?2 Heterogeneous nuclear 7834 014617_ | AP3D1 AP-3 complex subunit 044

C405 ribonucleoprotein U-like protein 2 C574 delta-1 3
Q92888 _C ARHGEF! Rho guanine nucleotide 2835 Q6P2ES _ EDCA4 Enhancer of mRNA- 0444

815 exchange factor 1 C54 decapping protein 4
P30050_C . . Q5VZ89_ | DENND4C DENN domain-

17 RPL12 60S ribosomal protein L12 7836 C975 containing protein 4C 9445
P27348_C . P57772_C EEF SEC Selenocysteine-

134 YWHAQ 14-3-3 protein theta 7837 406 specific elongation factor 9446
QQCUIPI'\QQS AGTPBP1 Cytosol;c carboxypeptidase 7838 PSO(S);;I_C PRDX6 Peroxiredoxin-6 9447
Q13185 _C . QIH2G2_ SLK STE20-like

177 CBX3 Chromobox protein homolog 3 | 7839 C1212 serine/threonine-protein kinase 9448
P30914_C | Rpl 14 608 ribosomal protein L14 | 7840 | Q16891 | IMMT Mitochondrial inner | 4,4

42 C603 membrane protein
PeoTDY_C ACTB Actin, cytoplasmic | 7841 | PO201C BRPF| Peregrin 9450
Q6S8J3_C | POTEE POTE ankyrin domain family P09543_C | CNP 2,3-cyclic-nucleotide 3-

7842 . 9451

917 member E 49 phosphodiesterase
Q52L10_C FAMO8B Protein FAM98B 7843 | P33701.C | HCCS Cytochrome c-type | g4,

63 178 heme lyase
Q8TAQ2_ | SMARCC2 SWI/SNF complex subunit 7844 075376_ NCORI Nuclear receptor 9453

C495 SMARCC2 C2056 corepressor 1
P04083_C . 060610_ DIAPH]1 Protein diaphanous

124 ANXAI1 Annexin Al 7845 C164 homolog 1 9454
Q86VP6_ CANDI1 Cullin-associated NEDD8- Q9ULLS _ R .

C413 dissociated protein 1 7846 Cl12 PRR12 Proline-rich protein 12 | 9455
P40925_C MDH]1 Malate dehydrogenase, 7847 Q9UMS4 PRPF19 Pre-mRNA- 9456

137 cytoplasmic C230 processing factor 19
P23528 C . Q99576_ TSC22D3 TSC22 domain

20 CFL1 Cofilin-1 7848 Cl12 family protein 3 9457
Q14C86_ GAPVD1 GTPase-activating protein 7849 QIUFWS8 | CGGBPI1 CGG triplet repeat- 9458

C568 and VPS9 domain-containing protein 1 Cl67 binding protein 1
GNB1 Guanine nucleotide-
P6212 ;21 € RPS8 408 ribosomal protein S8 7850 P62:82’;3—C binding protein 9459
GIM/G(S)G(T)
Q86WRO_ CCDC25 Coiled-coil domain- 7851 P04049_C RAF1 RAF proto-oncogene 9460

C83 containing protein 25 27 serine/threonine-protein kinase
P00558 C . Q9Y6A5 | TACCS3 Transforming acidic

50 PGK1 Phosphoglycerate kinase 1 7852 C426 coiled-coil-containing protein 9461
000743_C PPP6C Serine/threonine-protein 7853 Q9Y6A5 | TACCS3 Transforming acidic 0462

192 phosphatase 6 catalytic subunit C502 coiled-coil-containing protein
075934_C BCAS2 Pre-mRNA-splicing factor Q9H6K4 _ . .

106 SPF27 7854 C164 OPA3 Optic atrophy 3 protein | 9463
Q92616_C . . P25205_C MCM3 DNA replication

1692 GCNI1L1 Translational activator GCN1 | 7855 360 licensing factor MCM3 9464

L - NFU1 NFU1 iron-sulfur
Q63HNS _ RNF213 E3 ubiquitin-protein ligase Q9UMSO0
C1614 RNF213 7856 213 cluster scaffold homolog, 9465

mitochondrial
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P17655_C . . : Q0888 1 ITK Tyrosine-protein kinase
405 CAPN2 Calpain-2 catalytic subunit 7857 c143 ITK/TSK 9466
P43487 C RANBP1 Ran-specific GTPase- 7858 Q14974 | KPNB 1 Importin subunit beta- 0467
132 activating protein C455 1
Q9BVP2_ GNL 3 Guanine nucleotide-binding 7859 QB8WVI2_ NUDCD2 NudC domain- 9468
C251 protein-like 3 C14 containing protein 2
075995 _C SASH3 SAM and SH3 domain- 7860 000139 _ KIF2 A Kinesin-like protein 9469
152 containing protein 3 C525 KIE2A
Q72627 _ HUWEL E3 ubiquitin-protein ligase 7861 Q96T51_ RUFY1 RUN and FYVE 9470
C4341 HUWE1 C184 domain-containing protein 1
P21333_C T P0O8575_C PTPRC Receptor-type
2107 FLNA Filamin-A 7862 1178 tyrosine-protein  phosphatase C 9471
Q9UQ90 _ : P30626_C .
c353 SPG7 Paraplegin 7863 75 SRI Sorcin 9472
H3BN98 _ . . P63010_C { AP2B1 AP-2 complex subunit
C196 Uncharacterized protein 7864 95 beta 9473
%223?)4—(: RPS15A 40S ribosomal protein S15a | 7865 F5(|;|253'12— Uncharacterized protein 9474
. . . BCKDHA 2-oxoisovaerate
QQ&ZN;— PPPGIE; Sﬁ;giﬂgionhrll;grrotan 7866 | T 2599;1 -C dehydrogenase subunit apha, | 9475
Pnosp eguiatory mitochondrial
GAPVD1 GTPase-activating
P2664L_C EEF1G Elongation factor 1-gamma 7867 | QL4CE6_ protein and VPS9 domain- 9476
266 C1129 - .
containing protein 1
. RGPD3 RanBP2-like and
QI6FO7_ CYF.IPZ Cy;oplasrnlcl FMR1- 7868 ABNKTY7_ GRIP domain-containing A77
C346 interacting protein 2 C349 protein 3
Q16555 C | DPYSL2 Dihydropyrimidinase-related Q9Y3L3 SH3BP 1 SH3 domain-binding
- : 7869 - ) 9478
504 protein 2 C56 protein 1
Q9H3U1_ . _ Q8IXH7_ TH1L Negative elongation
Ca2%6 UNCA45A Protein unc-45 homolog A 7870 C293 factor C/D 9479
Q9UBTZ_ UBA2 SUMO-activating enzyme 7871 Q53ETO0_ CRTC2 CREB-regulated 9480
C30 subunit 2 C675 transcription coactivator 2
060333 _C S . Q9BZH6_ | WDR 11 WD repeat-containing
1661 KIF1B Kinesin-like protein KIF 1B 7872 C363 protein 11 9481
P35579_C . Q9BZH6_ | WDR1 1 WD repeat-containing
1379 MYH9 Myosin-9 7873 C364 protein 11 9482
P17844_C | DDXS5 Probable ATP-dependent RNA 095466 _ . .
170 halicase DDX5 7874 C733 FMNL1 Formin-like protein 1 | 9483
Q92841_C | DDX17 Probable ATP-dependent RNA 7875 P30876_C | POLR2B DNA-directed RNA 9484
247 helicase DDX 17 1155 polymerase || subunit RPB2
18L301.C Uncharacterized protein 7876 P57156;‘—C GSDMD Gasdermin-D 9485
Q6ZS75_ ARHGEF1 8 Rho guanine nucleotide 7877 P40925_C | MDH1 Malate dehydrogenase, 0486
C699 exchange factor 18 251 cytoplasmic
. . PDS5A Sister chromatid
QlefS_C NONO lglton-PObQ goma n-(t:o_ntal ning 7878 QCZ:QSZ— cohesion protein PDS5 9487
5 octamer-binding protein homolog A
Q9Y490 . P15498 C )
C1202 TLN1 Talin-1 7879 845 VAV1 Proto-oncogene vav 9438
Q9HOCS8 _ ILKAP Integrin-linked kinase- 7880 Q8N163_ | KIAA1967 DBIRD complex 0489
C301 associated serine/threonine C443 subunit KIAA1967
L . EML3 Echinoderm
Q63HNS8_ RNF213 E3 ubiquitin-protein ligase Q32P44 . -
oA 11 RNE2 13 7881 C307 microtubul e-associated 9490

protein-like 3

-313-




WO 2017/210600

PCT/US2017/035748

P54886_C ALDH 18A1 Délta- I-pyrroline-5- 7882 Q8WZ74_| CTTNBP2 Cortactin-binding 94191
612 carboxylate synthase C759 protein 2
QY613_ | FHODL FHUFH2 domain-containing | oo | 060264 _ | SMARCAS SWUSNFrelaed |
C502 protein 1 C165 matrix-assoc n-
dependent
Q86TI0_C | TBC1D1 TBC1 domain family member 7884 Q9BY77_ | POLDIP3 Polymerase delta- 9493
604 1 C338 interacting _protein 3
060234 C : , P81877_C | SSBP2 Single-stranded DNA-
9% GMFG Glia maturation factor gamma | 7885 82 binding protein 2 9494
P60983_C . , 043396 _ TXNL1 Thioredoxin-like
9% GMFB Glia maturation factor beta 7886 c34 protein 1 9495
QOUIS9_ MBD1 Methyl-CpG-binding domain 7887 Q726Z7_ { HUWE 1ES3 ubiquitin-protein 9496
C486 protein 1 C 1879 ligase HUWEL
Q9HB19 _ PLEKHA2 Pleckstrin homology 7888 Q5VTO6_ CEP350 Centrosome- 9497
C332 domain-containing family A member 2 C2716 associated protein 350
06028374 -C GMFG Glia maturation factor gamma | 7889 0933;38 = | FMNL1 Formin-like protein 1 | 9498
P60983_C . , Q13045_ FLU Protein flightless-1
87 GMFB Glia maturation factor beta 7890 C576 homolog 9499
Q6FI81 C . Q8WUW .
288 CIAPIN1 Anamorsin 7891 1 Ca3 BRK1 Protein BR1ICK1 9500
Q5T4S7_ UBR4 E3 ubiquitin-protein ligase Q86UP2_ L
C1230 UBR4 7892 C303 KTN1 Kinectin 9501
QO1825.C | SATB1DNA-binding protein SATB1 | 7893 QBB CCM2 Malcavernin 9502
ZZEF 1 Zinc finger ZZ-type
Q9Y490_ TLN1 Tdin-1 7894 043 149_ and EF-hand domain- 9503
C 1199 C212 -
containing
Q16262F;6_C NRF1 Nuclear respiratory factor 1 7895 Plgé’fg -C NCL Nucleolin 9504
%0226—C RPS20 40S ribosomal protein S20 7896 P1053%9—C TXN Thioredoxin 9505
Q9H361_ | PABPC3 Polyadenylate-binding protein 7897 QOUNI6_ DUSP12 Dua specificity 9506
C132 3 C265 protein phosphatase 12
. . DHX15 Putative pre-mRNA-
Q13310_C | PABPC4 Polyadenylate-binding protein 7898 043 143 _ splicing factor ATP-dependent | 9507
132 4 C774 RN
P11940_C | PABPCI Polyadenylate-binding protein 7899 P25205_C MCM3 DNA replication 9508
132 1 148 licensing factor MCM 3
TRAPPC10 Trafficking
P31943 C HNRNP!?)l Helterogetngouz nuclear 7900 P4815123(’)—C protein particle complex 9509
267 ribonucleoprotein subunit 10
043390 _C HNPVNPR Heterogeneous nuclear 7901 Q86XR8_ | CEP57 Centrosoma protein of 9510
99 ribonucleoprotein R C497 57 kDa
060506 _C SYNCRIP Heterogeneous nuclear 7902 P27987_C | ITPKB Inositol-trisphosphate 9511
96 ribonucleoprotein Q 178 3-kinase B
P36578_C . . Q86W50_ | METTL16 Methyl transferase-
208 RPL 4 60S ribosomal protein L4 7903 cazn like protein 16 9512
. . . U2SURP U2 snRNP-
075 170.C | - PPPER2 Sarnelveorineproien | 7op, | 015042 | ogiact SURP motf- | 9513
phosphatase © regulatory containing protein
Q14644 C | RASA3 Ras GTPase-activating protein 7905 Q8IY17_ PNPLA6 Neuropathy target 9514
58 3 C409 esterase
Q01433_C . Q8TDD1_ | DDX54 ATP-dependent RNA
230 AMPD2 AMP deaminase 2 7906 C586 helicase DDX54 9515
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P55795_C HNRNPH2 Heterogeneous nuclear 7907 Q13905_ RAPGEF1 Rap guanine
267 ribonucleoprotein H2 C474 nucleotide exchange factor 1 9516
P63104_C ) , A4D1IP6_ | WDR91 WD repeat-containing
94 YWHAZ 14-3-3 protein zeta/delta 7908 C246 protein 91 9517
QIBXKI1_ 0 P78371_C CCT2 T-complex protein 1
C233 KLF16 Krueppel-like factor 16 7909 535 subunit beta 9518
Q9UK V8 . Q08J23_C | NSUN2 tRNA (cytosine(34)-
— I - -
C188 EIF2C2 Protein argonaute-2 7910 502 C(5))-methyltransferase 9519
QINVMH . Q8IVS3_ DENNDI1C DENN domain-

C349 Asun Protein asunder homolog 7911 c781 containing protein 1C 9520
P24928 C POLR2A DNA-directed RNA 2912 094776_ | MTA2 Metastasis-associated 9571
981 polymerase II subunit RPB1 C261 protein MTA2 3
Q15283_C | RASA2 Ras GTPase-activating protein 7913 E7TENXS _ Uncharacterized protein 0522

314 2 C353
AHNAK Neuroblast
P61224_C RAPIB Ras-related protein Rap-1b 7914 Q09666_ differentiation-associated 9523
141 C2806 .
. protein AHNA
P13804_C ETFA Electron transfer flavoprotein 7915 Q63HNS_ | RNF213 E3 ubiquitin-protein 9524
155 subunit alpha, mitochondrial C2536 ligase RNF213
Q14353 _C GAMT Guanidinoacetate N- 7916 QI6EPO_ RNF31 E3 ubiquitin-protein 9525
91 methyltransferase C59 ligase RNF31
Q92616_C . . Q86VP6_ CANDI1 Cullin-associated
1595 GCNI1LI1 Translational activator GCN1 | 7917 C1007 NEDD8-dissociated protein 1 9526
075995_C SASH3 SAM and SH3 domain- Q9HOJ9_ RP
351 containing protein 3 7918 C474 P 12 Polymerase 9527
Q9H270_ VPS11 Vacuolar protein sorting- 7919 Q14966 _ ZNF638 Zinc finger protein 9528
C890 associated protein 11 homolog C259 638
P31948 C . . Q8WWW RASSF5 Ras association
26 STIP1 Stress-induced-phosphoprotein 1 | 7920 0 C225 domain-containing protein 5 9529
Q13303 _C KCNAB?2 Voltage-gated potassium 7921 Q96K S8 _ ZNF668 Zinc finger protein 9530
248 channel subunit beta-2 C126 668
Q86X76_ o Q12768_ KIAAQ196 WASH complex
C165 NIT1 Nitrilase homolog 1 7922 C385 subunit strumpellin 9531
P31146_C COROIA Coronin-1A 2923 Q96CW5 TUBGCP3 Gamma-tubulin 9532
285 Cl168 complex component 3
Q02750_C MAP2K 1 Dual specificity mitogen- 7924 Q9BYW2 SETD?2 Histone-lysine N- 9533
277 activated protein kinase C1471 methyltransferase SETD2
095758_C | PTBP3 Polypyrimidine tract-binding 7925 Q7Z2W4_ | ZC3HAV1 Zinc finger CCCH- 9534
68 protein 3 C518 type antiviral protein 1
P53621_C . Q6XQN6 NAPRT1 Nicotinate
380 COPA Coatomer subunit alpha 7926 C533 phosphoribosyltransferase 9535
Q9BUJ2_ HNRNPUL1 Heterogeneous nuclear 7927 Q9Y6K9 | IKBKG NF-kappa-B essential 9536
C487 ribonucleoprotein U-like protein C347 modulator K.ASC*QESAR.]
Q926019 C HMHA 1 Minor histocompatibility 7928 P11142_C | HSPAS8 Heat shock cognate 71 9537
469 __protein HA-1 603 kDa protein K.VC*NPIITK.L
Q9Y228_ TRAF3IP3 TRAF3-interacting JNK- 7929 I3L2F9 C Uncharacterized protein 9538
C380 activating modulator 269 KNMMAAC*DPR H
Q9BW61_ | DDAl DET1- and DDB1-associated 7930 I3L2F9_C Uncharacterized protein 9539
C25 _protein 1 320 K.TAVC*DIPPR.G
P21333_C — Q96JB2_ | COG3 Conserved oligomeric
1018 FLNA Filamin-A 79311 T340 Golgi complex subunit3 | 240
LRCH4 Leucine-rich repeat and
075427 _C ) . L A2A288 ZC3HI12D Probable
105 calponin homology domain-containing | 7932 cs17 ribonuclease ZC3H12D 9541

protein 4
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P22314 C UBA1 Ubiquitin-like modifier- 7933 QINR33 _ POLE4 DNA polymerase 9542
481 activating enzyme 1 C85 epsilon subunit 4
Q8N7H5 _ | PAF1RNA polymerase |l-associated Q8IXQ6 _ ]
C218 factor 1 homolog 79341 08 PA RP9 Polymerase 9543
Qle644 C MAPKAPK3 MAP kinase-activated 7935 Q13422 _ IKZF1 DNA-binding protein 9544
203 protein kinase 3 C254 Ikaros
Q6PD62 _ CTR.9 RNA polymerase-associated 7936 Q14151 _ SAFB2 Scaffold attachment 9545
C196 protein CTR9 homolog C361 factor B2
P23919 C . . Q8TDX7 NEK.7 Serine/threonine-
- DTYMK -
163 Thymidylate kinase 19371 7 coog protein kinase Nek7 9546
QOUKG1 _ APPL| DCC-interacting protein 13- 7938 P61962 _C DCAF7 DDB 1- and CUL4- 9547
C462 alpha 256 associated factor 7
Q13155 C AIMP2 Aminoacyl tRNA synthase 7939 Q00653 _ NFKB2 Nuclear factor NF- 9548
306 complex-interacting multif C738 kappa-B p100 subunit
Q99439 C . 09567 1 | ASMTL N-acetylserotonin O-
215 CNN2 Calponin-2 7940 C274 methyltransferase-like  protein 9549
HMHA1 Minor
Q99832 _C CCT7 T-complex protein 1 subunit eta | 7941 Q92619 _ histocompatibility —protein HA- | 9550
450 C599 1
DDX4 1Probable ATP-
Q8IX12_C | pHoT1 Mitochondrid Rho GTPase 1 | 7942 | O9V9_ | Gependent RNA helicase | 9551
175 C568 DDX41
Q9Y4W2 | LASIL Ribosomal biogenesis protein 7943 C9MGO _ | Cl7orf49 HCG32827, isoform 9552
C474 LAS1L C66 CRA d
PI37 16 C ALAD Delta-aminolevulinic acid I13L115_C . .
293 dehydratase 7944 291 Uncharacterized protein 9553
Q8IWXS8 _ CHERP Calcium homeostasis 7945 QIY6l9 _ TEX264 Testis-expressed 9554
C 168 endoplasmic reticulum protein C165 sequence 264 protein
P08575 C | PTPRC Receptor-type tyrosine-protein 7946 Q66K14 _ TBC1D9B TBC1 domain 9555
1167 phosphatase C C289 family member 9B
PFKFB3 6-phosphofructo-2-
Egcngeo~ EPPKI Epiplakin 7947 QéGEgg_ kinase/fructose-2,6- 9556
' bisphosphata
P15170_C r;; glfaitli;agggbiﬁade;ﬁ;t 7048 | QOUXS_ ANAPCT Anaphase- 9557
327 ERF3A 9 C329 promoting complex subunit 7
QI9NZN3 _ - - . QINR56 _ MBNL1 Muscleblind-like
C138 EHD3 EH domain-containing protein 3 | 7949 C27 protein 1 9558
Q8WUH2 TGFBRAPL Transforming growth 7950 Q96L21 _ RPLI oL 60S ribosomal 9559
C826 factor-beta receptor-associate protein 1 C 105 protein L 10-like
HLA-B HLA class |
Q9BZZ5_ API5 Apoptosis inhibitor 5 7051 | P99 _C ' Ligocompatibility antigen, B- | 9560
C234 349
27 alpha
P53992 C SEC24C Protein transport protein 7952 Q9Y4w2 LAS 1L Ribosoma biogenesis 9561
910 Sec24C C469 protein LASIL
015027 C SEC16A Protein transport protein Q9P258 R .
- - 2 Pr RCC2 2
1619 SeclBA 7953 Cla4 CC2 Protein RCC 956
043791 _C ; Q96BX8 _ MOB3A MOB kinase
361 SPOP Speckle-type POZ protein 7954 cs8 activator 3A 9563
095202 _C | LETM1 LETM1and EF-hand domain- 7955 Q9BW27 NUP85 Nuclear pore complex 9564
552 containing protein 1, mitochondrial C51 protein Nup85
QINZ09 _ — . . Q9H582 _ ZNF644 Zinc finger protein
C161 UBAP1Ubiquitin-associated protein 1 | 7956 C507 644 9565
P45880 _C VDAC2 Voltage-dependent anion- 7957 Q9H4AG6 _ GOLPH3 Golgi 9566
103 selective channel protein C84 phosphoprotein 3
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Q8IWB7_ WDFY1 WD repeat and FYVE 7958 Q9H4AS5 _ GOLPH3L Golgi 0567
C401 domain-containing protein 1 : C70 phosphoprotein  3-like
0602 16_C RAD21 Double-strand-bresk repair 7959 Q96DM3 C18orf8 Uncharacterized 9568
585 protein rad21 homolog C333 protein C180rf8
000567 _C . P06239_C | LCK Tyrosine-protein kinase
142 NOP56 Nucleolar protein 56 7960 378 Lok 9569
- HLA-B HLA class |
P55265 C | ADAR Double-stranded RNA-specific Q95365_ : L ;
649 adenosine deaminase 7961 c125 histocompatibility antigen, B- | 9570
38 apha
HLA-A HLA class|
QBWYPS AHCTF1 Protein ELYS 7962 | P30453_C L i ocompatibility antigen, A- | 9571
_Cb21 125
34 apha
HLA-B HLA class|
QBPKGO_ LARP1Larelated protein 1 7963 P30479_C histocompeatibility antigen, B- | 9572
C502 125
41 alpha
HLA-B HLA class|
QEPIWE_ CNST Consortin 7064 | P9B36_ | 1isocompatibility antigen, B- | 9573
C192 C125
67 apha
HLA-B HLA class|
QSVSLY_ FAMA40A Protein FAMA40A 7065 | P30466_C | higtocompatibility antigen, fi- | 9574
C418 125
I8 alpha
S HLA-B HLA class|
Q92835_C |  INPPSD Phosphatidylinositol 34,5- | gqc | P30462_C | | stocompatibility antigen, B~ | 9575
385 trisphosphate 5-phosphatase 1 125 14 alpha
HLA-B HLA class|
Q00610_C CLTC Clathrin heavy chain 1 7067 | P30460_C | i gocompatibility antigen, B-8 | 9576
736 125 " dpha
HLA-A HLA class|
Q14019_C COTL1 Coactosin-like protein 7068 | 0189%2_C | 1igocompatibility antigen, A- | 9577
10 125 2 dpha
QOUEWS STK 39 STE20/SPS 1-related proline- 7969 QOH7Z7_ PTGES2 Prostaglandin E 9578
C450 alanine-rich protein kinase Ci110 synthase 2
P22626_C | HNRNPA2B1 Heterogeneous nuclear 7970 Q8TEU7_ RAPGEF6 Rap guanine 9579
50 ribonucleoproteins A2/B1 C1368 nucleotide exchange factor 6
P55795 C HNRNPH2 Heterogeneous nuclear 7971 QI14CN2_ CLCA4 Calcium-activated 9580
22 ribonucleoprotein H2 C308 chloride channel regulator 4
QBIXWS5_ RPAP2 Putative RNA polymerase 11 7972 Q96FK6_ | WDR89 WD repeat-containing 9581
C105 subunit B 1CTD phosphatase RPAP2 C82 protein 89
HLA-B HLA class|
Q92841_C | DDX17 Probable ATP-dependent RNA Q95365 _ . o - )
584 helicase DDX 17 7973 C188 histocompatibility antigen, B- | 9582
38 apha
) . HLA-B HLA class |
P50552_C VASP Vasodilator-stimulated 7974 Q29836 _ histocompatibility antigen, B- | 9583
334 phosphoprotein C188 67 apha
P29728 C . 01498 1 _ BTAF1 TATA-binding
593 OAS2 2-5-oligoadenylate synthase 2 7975 C939 protein-associated factor 172 9584
Q9BUX2_ HNRNPULI Heterogeneous nuclear 7976 QONXC5 MIOS WD repeat-containing 9585
C391 ribonucleoprotein U-like protein C799 protein mio
Q5VWQO0 | RSBN1 Round spermatid basic protein 7977 Q13613_ | MTMR1 Myotubularin-related 9586
C282 1 Cl1v protein 1
075369 _C - Q8IYL3_ Clorfl74 UPF0688 protein
o556~ FLNB Filamin-B 7978 c215 Clorfi74 9587
P04075_C ALDOA Fructose-bisphosphate 7979 Q14289 _ PTK2B Protein-tyrosine 9588
178 aldolase A C899 kinase 2-beta
QoUID3_ VPS51Vacuolar protein sorting- 7980 | P26358 C DNMTI DNA (cytosine-5)- 9589
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cs1l associated protein 51homolog 62 methyltransferase 1
QOULLS_ oo . Q7RTR2_
c173 PRR1 2 Proline-rich protein 12 7981 C561 NLRC3 Protein NLRC3 9590
P14618 C . . Q9UKA4 AKA P 11 A-kinase anchor
493 PKM Pyruvate kinase isozymes M YM2 | 7982 C1488 protein 11 9591
015117 C o . 076075 _ DFFB DNA fragmentation
778 FYB FYN-binding protein 7983 C194 factor subunit beta 9592
Q02880 _C . i 000221 _ NFKBIE NF-kappa-B
426 TOP2B DNA topoisomerase 2-beta 7984 C187 inhibitor epsilon 9593
P14618 C . . Q96F46 _ IL17RA Interleukin-17
424 PKM Pyruvate kinase isozymes M1/M2 | 7985 c703 receptor A 9594
014976 C . : . P36776_C LONP1 Lon protease
913 GAK Cyclin-G-associated kinase 7986 682 homolog, mitochondrial 9595
o SERGEF Secretion-regulating
Q14980 C NUMA 1Nuclear mitotic apparatus Q9UGKS ; :
1907 orotein 1 7987 C189 guanine nucfl ;;t(; fle exchange | 9596
Q86WI3_ . Q9HAV4 .
1190 NLRCS5 Protein NLRC5 7988 c1131 XP05 Exportin-5 9597
Q6Is14 C EIFSAL1 Eukaryotic trandation 7089 | P38646_C HSPA9 Stress-70 protein, 9598
129 initiation factor 5A-l-like 366 mitochondrial
Q9Y2X3_ ) P30084 C | ECHS1 Enoyl-CoA hydratase,
C106 NOP58 Nucleolar protein 58 7990 213 mitochondrial 9599
i . . SIT 1 Signaling threshold-
QONRG7_ SDR39U1 Epimerase family protein 7991 QI9Y3P8_ regulating transmembrane 9600
C78 SDR39U1 C126
adaptor 1
PTPRCAP Protein tyrosine TANK TRAF family member-
Q1417§j—c phosphatase receptor type C-associated | 7992 QS():2382§1_ associated NF-kappa-B 9601
protein activator
P30479 C | HLA-B HLA class | histocompatibility 7993 QI9NR50_ [ EIF2B3 Trandation initiation 9602
349 antigen, B-41alpha Cc281 factor elF-2B subunit gamma
, . . GPX4 Phospholipid
%ngg—c HLA-B Hl:alnAti c;aqssé_r;s;oct?;npatl bility | 7994 P36S13(()329_C hydroperoxide glutathione 9603
gen, P peroxidase, mitochondrial
Q- NIPBL Nipped-B-like protein 7995 | P24 | TPP2 Tripepticyl-pepticase 2 | 9604
P26038 C . P40121 C | CAPG Macrophage-capping
o8~ MSN Moesin 7996 280 protein 9605
QOUL15_ BAG5 BAG family molecular 7997 Q5JSL3_ DOCK1 1 Dedicator of 9606
C118 chaperone regulator 5 C592 cytokinesis protein 11
Q15022 C . P52306_C | RAP1GDS1 Rapl GTPase-
205 SUZ12 Polycomb protein SUZ12 7998 85 GDP dissociation stimulator 1 9607
Q8NBZ0_ . P61978 C HNRNPK Heterogeneous
179 INO8BOE INO80 complex subunit E 7999 205 nuclear ribonucleoprotein K 9608
P42226_C | STATS6 Signal transducer and activator | g | P35250_C RFC2 Replication factor C 9609
355 of transcription 6 88 subunit 2
P37802 C . Q96PY6 _ NEK 1 Serine/threonine-
63~ TAGLN2 Transgelin-2 8001 C276 protein kinase Nekl 9610
o . UTP18 U3 small nucleolar
0603 13_C | OPA1Dynamin-like 120 kDaprotein, | gy, | Q9YSIL_ RNA-associated protein 18 961 1
786 mitochondrial C90
homolog
Q8TB24_ . 095365 | ZBTB7A Zinc finger and BTB
ces1 RIN3 Ras and Rab interactor 3 8003 | 193~ | domain-containing protein 7A | 202
P42226 C | STAT6 Signal transducer and activator Q9ULG1 _ :
356 of transcription 6 8004 C100 INO80 DNA helicase INO80 | 9613
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P13639_C . 095801 _ | TTCA4 Tetratricopeptide repeat
693 EEF2 Elongation factor 2 8005 C63 orotein 4 9614
P13010_C XRCC5 X-ray repair cross- 8006 P57772_C EEFSEC Selenocysteine- 9615
493 complementing protein 5 55 specific elongation factor
QONX46_ ADPRHL 2 Poly(ADP-ribose) 8007 Q96FE7_ | PIK3IP 1 Phosphoinositide-3- 9616
C132 glycohydrolase ARH3 C228 kinase-interacting protein 1
Q5RL73_ R . Q92945 | KHSRP Far upstream element-
C199 RBM48 RNA-binding protein 48 8008 C176 binding protein 2 9617
P09001_C MRPL3 39S ribosomal protein L3, P1s121_C
338 mitochondrial 8009 304 AKRL1 B 1Aldose reductase 9618
Q14204 C DYNC1H 1 Cytoplasmic dynein 1 Q15149 _ .
3089 heavy chain 1 8010 C3017 PLEC Plectin 9619
Q15437_C SEC23B Protein transport protein 8011 Q12849 _ | GRSF1 G-rich sequence factor 9620
767 Sec23B C476 1
P30040_C | ERP29 Endoplasmic reticulum resident | o, | PS5160_C |  NCKAPIL Nck-associated 9621
157 protein 29 338 protein 1-like
QoUQ35_ SRRM2 Serine/arginine repetitive 8013 P50990_C CCT8 T-complex protein 1 9622
C956 matrix protein 2 430 subunit theta
QSRL7S_ | RBMA8 RNA-binding protein 48 | 8014 | ">327-C | SUCLG 1 Succinyl-Coa ligase | 9623
Q12996 C CSTF3 Cleavage stimulation factor 8015 QIY 277 _ VDAC3 Voltage-dependent 9624
646 subunit 3 C229 anion-selective channel protein
GSPT1 Eukaryotic peptide chain HLA-B HLA class |
P152177§—C release factor GTP-binding subunit 8016 PSOil;SSl_C histocompatibility antigen, B- | 9625
ERF3A 44 apha
: . . HLA-C HLA class |
QQCBL%Z— ITPA Irrw(())shr:;e trt:gtgc;zphate 8017 PO4$§§_C histocompatibility antigen, 9626
Pyrophosp Cw-3 apha
Q9Y3z3_ SAMHDI SAM domain and HD 8018 Q96L9 1 EP400 EIA-binding protein 9627
C80 domain-containing protein 1 C162 p400
Q99590 _C ! Q9Y4ES8_ USP15 Ubiquitin carboxyl-
566 SCAF1 1Protein SCAF1 1 8019 C264 terminal hydrolase 15 9628
Q9BSQ5 . Q8IZH2_ ] .
c170 CCM2 Malcavernin 8020 C1450 XRN1 5-3 exoribonuclease 1 | 9629
PDS5A Sister chromatid
PO7737_C PFN1 Profilin-1 goz1 | Q2ORF7_ cohesion protein PDS5 9630
128 C581 h
omolog A
P45974_C USP5 Ubiquitin carboxyl-terminal 8022 Q3KQU3 MAP7D1 MAP7 domain- 9631
195 hydrolase 5 C251 containing protein 1
Q9H2U2_ PPA2 Inorganic pyrophosphatase 2, 8023 0603 18_ MCM3AP 80 kDa MCM3- 9632
C44 mitochondrial C 1864 associated protein
Q92530_C PSMF1 Proteasome inhibitor PI31 8024 QINT62_ ATG3 Ubiquitin-like- 9633
185 subunit C182 conjugating enzyme ATG3
P26599 _C PTBP1 Polypyrimidine tract-binding 8025 Q14511 NEDD9 Enhancer of 9634
23 protein 1 C18 filamentation 1
P57075_C | UBASHS3A Ubiquitin-associated and | g, | 000139 KIF2A Kinesin-like protein | geor
435 SH3 domain-containing protein A C406 KIF2A
P25208_C | NFYB Nuclear transcription factor Y | g4 P09914 C IFIT1 Interferon-induced 9636
89 subunit beta 138 protein with tetratricopeptide
Q8N6S5_ | ARLG6IP6 ADP-ribosylation factor-like 8028 0602 16_ | RAD21 Double-strand-bresk 9637
C48 protein 6-interacting protein 6 C35 repair protein rad21 homolog
. . . HLA-C HLA class |
Q96AP0_ | ACD Adrenocortical dysplasia protein P04222 C , L .
CA06 homolog 8029 345 histocompatibility antigen, 9638

Cw-3 apha
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P25208_C | NFYB Nuclear transcription factor Y P57764_C .
85 subunit beta 8030 38 GSDMD Gasdermin-D 9639
014745 C SLC9A3RI Na(+)/H(+) exchange Q9Y520_ .
206 regulatory cofactor NHE-RF 1 8031 C2340 PRRC2C Protein PRRC2C 9640
Q9H6S50_ YTHDC?2 Probable ATP-dependent 8032 P62913_C | RPLI11 60S ribosomal protein 9
C363 RNA helicase YTHDC2 150 LI 641
. . ARL2BP ADP-ribosylation
QI9BY32 ITPA Inosine triphosphate Q9Y2YO0_ . . o
C154 pyrophosphatase 8033 C149 factor-like grrgtt:ilrxll 2-binding | 9642
QoUQI13_ SHOC? Leucine-nich repeat protein 8034 Q16514_ | TAF12 Transcription initiation 9643
C306 SHOC-2 Cl43 factor TFIID subunit 12
P30876_C POLR2B DNA-directed RNA 8035 014526_ FCHO1 FCH domain only 9644
177 polymerase II subunit RPB2 C571 protein 1
Q8TB24_ . Q6F5SE8_ | RLTPR Leucine-rich repeat-
C484 RIN3 Ras and Rab interactor 3 8036 C1339 containing protein 16C 9645
P37802 C . Q9HTN4 SCAF1 Splicing factor,
38 TAGLNZ Transgelin-2 8037 | “c362 arginine/serine-rich 19| 048
P60174_C . . Q8WW0! TSENI1S tRNA-splicing
255 TPI1 Triosephosphate isomerase 8038 C13 endonuclease subunit Senls 9647
Q99832 C . . 015226_ | NKRF NF-kappa-B-repressing
s511 CCT7 T-complex protein 1 subuniteta | 8039 C424 factor 9648
075592 C MYCBP2 Probable E3 ubiquitin- 8040 P40763_C | STAT3 Signal transducer and 9649
3152 protein ligase MYCBP2 712 activator of transcription 3
Q9BSHS_ | HDHD3 Haloacid dehalogenase-like 8041 Q92608 DOCK2 Dedicator of 9650
C243 hydrolase domain-containing 3 C1083 cytokinesis protein 2
Q13573 _C SNW1 SNW domain-containing 8042 Q8TDZ2_ | MICAL1 Protein-methionine 9651
250 __protein | C837 sulfoxide oxidase MICAL1
EIF4ENIF1 Eukaryotic
paety €| RPLS5 608 ribosomal protein Ls | 8043 | CNRAS | translation initiation factor 4E | 9652
- transporter
©95971C | ETHE! Protein ETHEI, mitochondrial | 8044 | F25,20-C PML Protein PML 9653
Q92556_C | ELMO! Engulfment and cell motility QSUBU9 NXF1 Nuclear RNA export
- ) 8045 9654
726 __protein 1 C252 factor 1
P84074 C HPCA Neuron-specific calcium- 8046 P61586_C | RHOA Transforming protein 9655
185 binding protein hippocalcin 159 RhoA

[0409] Table5illustrates an exemplary listing of cysteine-containing polypeptides. The cysteine residue
of interest is denoted with (*).

Table5
Protein Cysteine SEQ
Identifier Protein Name | Residue Sequence D
(Accession No.) Number NO:
MSKKISGGSVVEMQGDEMTRIIWELIKEKLIFPYV
ELDLHSYDLGIENRDATNDQVTKDAAEAIKKHNV
GVKCATITPDEKRVEEFKLKQMWEKSPNGTIRNIL
Isocitrate GGTVFREAJICKNIPRLVSGWVKPIIIGRHAYGDQY
075874 dehydrogenase C269 RATDFVVPGPGKVEITYTPSDGTQKVTYLVHNFE 9656
1 (IDHI) EGGGVAMGMYNQDKSIEDFAHSSFQMALSKGWP
LYLSTKNTILKKYDGRFKDIFQEIYDKQYKSQFEA
QKIWYEHRLIDDMVAQAMKSEGGFIWAC*KNYD
GDVQSDSVAQGYGSLGMMTSVLVCPDGKTVEAE
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AAHGTVTRHYRMY QK GQETSTNPIASIFAWTRGL
AHRAKLDNNKELAFFANALEEVSIETIEAGFMTK

DLAACIKGLPNVQRSDYLNTFEFMDKLGENLKIK
LAQAKL

P48735

Isocitrate
dehydrogenase
2 (IDH2)

C308

MAGYLRVVRSLCRASGSRPAWAPAALTAPTSQE
QPRRHYADKRIKVAKPVVEMDGDEMTRITWQFIK
EKLILPHVDIQLKYFDLGLPNR-DQTDDQVTIDSAL
ATQKYSVAVKCATITPDEARVEEFKLKKMWKSP
NGTIRNILGGTVFREPIICKNIPRLVPGWTKPITIGR
HAHGDQYKATDFVADRAGTFKMVFTPKDGSGV
KEWEVYNFPAGGVGMGMYNTDESISGFAHSCFQ
YAIQKKWPLYMSTKNTILKAYDGRFKDIFQEIFDK
HYKTDFDKNKIWYEHRLIDDMV AQVLKSSGGFV
WAC*KNYDGDVQSDILAQGFGSLGLMTSVLVCP
DGKTIEAEAAHGTVTRHYREHQKGRPTSTNPIA
SIFAWTRGLEHRGKLDGNQDLIRFAQMLEKVCVE
TVESGAMTKDLAGCIHGLSNVKLNEHFLNTTDFL
DTIKSNLDRALGRQ

9657

Q14790

CASP8

C360

MDFSRNLYDIGEQLDSEDLASLKFLSLDYIPQRKQ
EPIK DALMLFQRLQEKRMLEESNL SFLKELLFRIN
RLDLLITYLNTRKEEMERELQTPGRAQISAYRVM
LYQISEEVSRSEL RSFK FL L QEEI SK CK L DDDMNLL
DIFIEMEKRVILGEGKLDILKRVCAQINKSLLKIIN
DYEE FSKERSSSLEGSPDEFSNGEEL CGVMTISD
SPREQDSESQTLDKVYQMK SKPRGY CLITNNHNF
AKAREKVPKLHSIRDRNGTHLDAGALTTTFEELH
FEIKPHDDCTVEQIYEILKIYQLMDHSNMDCFICCI
LSHGDKGIIYGTDGQEAPIYELTSQFTGLKCPSLA
GKPKVFFIQAC *QGDNYQKGIPVETDSEEQP YLE
MDL SSPQTRY|PDEADFLLGMATVNNCVSYRNPA
EGTWYIQSLCQSLRERCPRGDDILTILTEVNYEV
SNKDDKKNMGKQMPQPTFTLRKKLVFPSD

9658

Q92851

CASP 10

C401

MK SQGQHWYS SSDKNCKVSF REKLLIIDSN
LGVQDVENLK FLCIGLVPNKKLEKSSSASD
VFEHLLAEDL LSEEDPFFLA ELLYIIRQKK
LLQHLNCTKE EVERLLPTRQ RVSLFRNLLY
ELSEGIDSENLKDMIFLLKD SLPKTEMTSL
SFLAFLEKQGKIDEDNLTCL EDLCKTVVPK
LLRNIEKYKREKAIQIVTPP VDKEAESYQG
EEELVSQTDVKTFLEALPQE SWQNKHAGSN
GNRATNGAPSLVSRGMQGASANTLNSETSTKRA
AVYRMNRNHRGL CVIVNNHSFTSLKDR
QGTHKDAEILSHVFQWLGFT VHIHNNVTKV
EMEMVLQKQKCNPAHADGDCFVFCILTHGRFGA
VYSSDEALIPIREIMSHFTALQCPRLAEKPKLFFIQ
AC*QGEEIQPSVSIEADALNPEQAPTSL QDS PAEA
DFLLGLATVPGYVSFRHVEEGSWYIQSLCNHLKK
LVPRMLKFLEK TMEIRGRKRTVWGAKQISATSLP
TAISAQTPRPPMRRWSSVS

9659

Q99873

PRMT1

C109

MENFVATLANGM SLQPPLEEVSCGQAESSEKPNA
EDMTSKDYYFDSYAHFGIHEEMLKDEVRTLTYRN
SMFHNRHLFKDKWLDVGSGTGILCMFAAKAGA
PIK:VIGIEC*SSISDYAVKIVKANKLDHVVTIKGKV
EEVELPVEKVDIIISEWMGYCLFYESMLNTVLYAR

9660
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DKWLAPDGLIFPDRATLYVTAIEDRQYKDYKIHW
WENVY GFDMSCIKDVAIKEPLVDWDPKQLVTN
ACLIKEVDIYTVKVEDLTFTSPFCLQVKRNDYVH
ALVAYFNIEFTRCHKRTGFSTSPESPY THWKQTVF
YMEDYLTVKTGEEIFGTIGMRPNAKNNRDLDFTI
DLDFKGQLCELSCSTDYRMR

QONYL2

MAP3 kinase
MLTK (or
ZAK)

C22

M SSLGASFVQIKFDDLQFFENC +GGGSFGSVYRA
KWISQDKEVAVKKLLKIEKEAEILSVLSHRNIIQFY
GVILEPPNYGIVTEYASLGSLYDYINSNRSEEMDM
DHIMTWATDVAKGMHYLHMEAPVKVIHRDLKS
RNWIAADGVLKICDFGASRFHNHTTHMSLVGTF
PWMAPEVIQSLPVSETCDTY SYGWLWEMLTREV
PFKGLEGLQVAWLVVEKNERLTIPSSCPRSFAEL L
HQCWEADAKKRPSFKQIISILESMSNDTSLPDKCN
SFLHNKAEWRCEIEATLERLKLKLERDL SFKEQELK
ERERRLKMWEQKLTEQSNTPLLPSFEIGAWTEDD
VYCWVQQLVRKGD SSAEMSV Y ASLFKENNITGK
RLLLLEEEDLKDMGIVSKGHIIHFKSAIEKLTHDY!
NLFHFPPLIKDSGGEPEENEEKIVNLELVFGFHLKP
GTGPQDCKWKMYMEMDGDEIAITYIKDVTFNTN
LPDAEILKMTKPPFVMEKWIVGIAKSQTVECTVT
YESDVRTPKSTKHVHSIQWSRTKPQDEVKAVQLA
IQTLFTNSDGNPGSRSDSSADCQWLDTLRMRQIAS
NTSLQRSQSNPILGSPFFSHFDGQDSY AAAVRRPQ
VPIKY QQITPVYNQSRSSSPTQY GLTKNFSSLHLNSR
DSGFSSGNTDTSSERGRY SDRSRNKY GRGSISLNS
SPRGRY SGK SQHSTPSRGRY PGKFY RV SQSALNP
HQSPDFKRSPRDLHQPNTIPGMPLHPETDSRASEE
DSKVSEGGWTKVEY RKKPHRPSPAKTNKERARG
DHRGWRNF

9661

P12268

IMPDH2

C140,
C331

MADYLISGGTSYVPDDGLTAQQLFNCGDGLTYN
DFLILPGYIDFTADQVDLTSALTKKITLKTPLVSSP
MDTVTEAGMAIAMALTGGIGFIHHNCTPEFQANE
VRKVKKYEQGFITDPVVLSPKDRVRDVFEAKARH
GFC*GIPITDTGRMGSRLVGIISSRDIDFLKEEEHDC
FLEEIMTKREDLVVAPAGITLKEANEILQRSKKGK
LPIVNEDDELVAIIARTDLKKNRDY PLASKDAKKQ
LLCGAAIGTHEDDKYRLDLLAQAGVDVWLDSS
QGNSIFQINMIKYIKDKYPNLQVIGGNVVTAAQA
KNLIDAGVDALRVGMGSGSIC*ITQEVLACGRPQ
ATAVYKVSEYARRFGVPVIADGGIQNVGHIAKAL
ALGASTVMMGSLLAATTEAPGEY FFSDGIRLKKY
RGMGSLDAMDKHLSSONRY FSEADKIKVAQGVS
GAVQDKGSIHKFVPYLIAGIQHSCODIGAKSLTQV
RAMMY SGELKFEKRTSSAQVEGGVHSLHSY EKR
LF

9662

QONQSS8

TIGAR

C114,
Cl61

MARFALTVVRHGETRFNKEKIIQGQGVDEPLSET
GFKQAAAAGIFLNNVKFTHAFSSDLMRTKQTMH
GILERSKFCKDMTVKYDSRLRERKYGVVEGKALS
ELRAMAKAAREEC *PVFTPPGGETLDQ VKMRGID
FFEFLCQLILKEADQKEQFSQGSPSNC*LETSLAEI
FPLGKNHSSKVNSDSGIPGLAASVLVVSHGAYMR
SLFDYFLTDLKCSLPATLSRSELMSVTPNTGMSLFI
INFEEGREVKPTVQCICMNLQDHLNGLTETR

9663

Q04759

PKC9

Cl14. C17

MSPFLR1IGLSNFDC* GSC* QSCQGEAVNPY CAVLV
KEYVESENGQMYIQKKPTMYPPWDSTFDAHINK

9664
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GRVMOQIIVKGKNVDLISETTVELYSLAERCRKNN
GKTEIWLELKPQGRMLMNARYFLEMSDTKDMNE
FETEGFFALHQRRGAIKQAKVHHVKCHEFTATFF
PQPTFCSVCHEFVWGLNKQGYQCRQCNAAIHKK
CIDKVIAKCTGSAINSRETMFHKERFKIDMPHRFK
VYNYKSPTFCEHCGTLLWGLARQGLKCDACGMN
VH HRCQTKVANLCGINQKLMAEALAMIESTQQ
ARCLRDTEQIFREGPVEIGLPCSIKNEARPPCLPTP
GKREPQGISWESPLDEVDKMCHLPEPELNKERPSL
QIKLKIEDFILHKMLGK GSFGK VFLAEFKK TNQFF
AIKALKKDVVLMDDDVECTMVEKRVLSLAWEHP
FLTHMFCTFQTKENLFFVMEYLNGGDLMYHIQSC
HKFDLSRATFY AAEIILGLQFLHSKGIVYRDLKLD
NILLDKDGHIKIADFGMCKENMLGDAKTNTFCGT
PDYIAPEILLGQKYNHSVDWW SFGVLLYEMLIGQ
SPFHGQDEEELFHSIRMDNPFYPRWLEKEAKDLL
VKLFVREPEKRLGVRGDIRQHPLFREINWEELERK
EIDPPFRPKVKSPFDCSNFDKEFLNEKPRLSFADRA
LINSMDQNMFRNFSFMNPGMERLIS

Q965W2

C188,

Cereblon Co87

MAGEGDQQDAAHNMGNHLPLI PAESEEEDEMEV
EDQDSKEAKKPNIINFDTSLPTSHTYLGADMEEFH
GRTLHDDDSCQVIPVLPQVMMILIPGQTLPLQLFH
PQEVSMVRNLIQKDRTFAVLAYSNVQEREAQFGT
TAEIYAYREEQDFGIEIVKVK AIGRQRFKVLELRT
QSDGIQQAKVQILPEC*VLPSTMSAVQLESLNKCQ
IFPSKPVSREDQCSYKWWQKY QKRKFHCANLTS
WPRWLYSLYDAETLMDRIKK QLREWDENLKDDS
LPSNPIDFSYRVAAC*LPIDDVLRIQLLKIGSAIQRL
RCELDIMNKCTSLCCKQCQETEITTKNEIFSLSLCG
PMAAYVNPHGYVHETLTVYK ACNLNLIGRPSTEH
SWFPGYAWTVAQCKICASHIG WKFTATKKDMSP
QKFWGLTRSALLPTIPDTEDEISPDK VILCL

9665

[0410] Table 6A - Table 6E illustrate alist of cysteine containing proteins and potential cysteine site of

conjugation separated by protein class. Table 6A illustrates cysteine containing enzymes and potential

cysteine conjugation site. Table 6B shows alist of cysteine containing transcription factors and

regul ators. Table 6C shows an exemplary list of cysteine containing channels, transcporters and

receptors. Table 6D illustrates an exemplary cysteine containing adapter, scaffolding, and modulator

protein. Table 6E provides an exemplary list of uncategorized cysteine containing proteins.

Table 6A

Identifier Protein Name E())’z;?igfx Protein Class
014920 IKBKB Inhibitor of nuclear factor kappa-B kinase subunit C464 Enzyme
014933 | UBE2L6 Ubiquitin/ISG15-conjugating enzyme E2 L6 PCTK Co8 Enzyme
094953 KDMA4B Lysine-specific demethylase 4B C694 Enzyme
P00813 ADA Adenosine deaminase C75 Enzyme
P09211 GSTPI Glutathione S-transferase P C48 Enzyme
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. . Cysteine .
[ f i
dentifier Protein Name L ocation Protein Class
P15374 UCHL3 Ubiquitin carboxyl-terminal hydrolase isozyme L3 C9%5 Enzyme
P16455 | MGMT Methylated-DNA-protein-cysteine methyltransferase %llfo Enzyme
pP17812 CTP synthase 1 C491 Enzyme
P19447 ERCC3 TFIIH basal transcription factor complex helicase C342 Enzyme
P21580 TNFAIP3 Tumor necrosis factor alpha-induced protein 3 C54 Enzyme
C119;
P24752 ACAT1 Acetyl-CoA acetyltransferase, mitochondrial gisgf Enzyme
C413
P40261 Nicotinamide N-methyltransferase Cl65 Enzyme
P41226 UBA7 Ubiquitin-like modifier-activating enzyme 7 C5H99 Enzyme
P42575 CASP2 Caspase-2 C370 Enzyme
P43403 ZAPT70 Tyrosine-protein kinase ZAP-70 Cc117 Enzyme
P48735 IDH2 Isocitrate dehydrogenase C308 Enzyme
P51617 IRAKI Interleukin-1 receptor-associated kinase 1 C608 Enzyme
P61081 NEDDS8-conjugating enzyme Ubcl2 C47 Enzyme
P61088 Ubiquitin-conjugating enzyme E2 N car Enzyme
P68036 UBE2L 3 Ubiquitin-conjugating enzyme E2 L3 C86 Enzyme
Q00535 CDKS5 Cyclin-dependent kinase 5 Ci57 Enzyme
Q04759 PRKCQ Protein kinase C theta type C14; C17 Enzyme
Q06124 Tyrosine-protein phosphatase non-receptor type 11 C573 Enzyme
Q09472 EP300 Histone acetyltransferase p300 C1738 Enzyme
Q14790 CASP8 Caspase-8 C360 Enzyme
C55; C58;
Q15084 PDIAG Protein disulfide-isomerase A6 Cl90; Enzyme
C193
Q15910 EZH2 Histone-lysine N-methyltransferase EZH2 C503 Enzyme
Q16763 UBE2S Ubiquitin-conjugating enzyme E2 S Cl18 Enzyme
Q16822 PCK2 Phosphoenolpyruvate carboxykinase C306 Enzyme
Q16875 6-phosphofructo-2-kinase/fructose-2,6-bisphosphatase 3 C155 Enzyme
Q16877 | PFKFB4 6-phosphofructo-2-kinase/fructose-2,6-bisphosphata C159 Enzyme
Q6L8Q7 PDE12 2,5-phosphodiesterase 12 C108 Enzyme
Q70CQ2 USP34 Ubiquitin carboxyl-terminal hydrolase 34 (C::rgglo Enzyme
Q86UV5 USP48 Ubiquitin carboxyl-terminal hydrolase 48 C39 Enzyme
Q92851 Caspase-10 Cc401 Enzyme
Q93009 USP7 Ubiquitin carboxyl-terminal hydrolase 7 %%Zl% Enzyme
Q96FA3 PELI1 E3 ubiquitin-protein ligase pellino homolog 1 Cc282 Enzyme
Q96JH7 VCPIP1 Deubiquitinating protein VCIP135 C219 Enzyme
Q96RU2 USP28 Ubiquitin carboxyl-terminal hydrolase 28 %17% Enzyme
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Identifier Protein Name Eg;ﬁgﬁ Protein Class
Q99873 PRMT1 Protein arginine N-methyltransferase 1 C109 Enzyme
Q9Co0C9 UBE20 Ubiquitin-conjugating enzyme E2 O C375 Enzyme
QONRW4 Dual specificity protein phosphatase 22 C124 Enzyme
QINWZ3 IRAK4 Interleukin-1 receptor-associated kinase 4 C13 Enzyme
QONYL2 | MLTK Mitogen-activated protein kinase kinase kinase ML T Cc22 Enzyme
QOUPT9 USP22 Ubiquitin carboxyl-terminal hydrolase 22 C44; Cc171 Enzyme
Q9Y3Z3 | SAMHD 1 SAM domain and HD domain-containing protein 1 C522 Enzyme
Q9Y4C1 KDM3A Lysine-specific demethylase 3A C251 Enzyme
Q9Y5T5 USP1 6 Ubiquitin carboxyl-terminal hydrolase 16 C205 Enzyme
Table 6B
Identifier Protein Name Cyste!ne Protein Class
Location
Transcription
075362 ZNF217 Zinc finger protein 217 C286 factors and
. regulators
Transcription
P04150 NR3C1 Glucocorticoid receptor C302; C622 factors and
regulators
Transcription
P09086 POU2F2 POU domain, class 2, transcription factor 2 C346 factors and
regulators
. Transcription
P40763 | STAT3 Signal transducer and activator of transcription 3 C259 factors and
regulators
Transcription
P48200 IREB2 Iron-responsive element-binding protein 2 C137 factors and
regulators
Transcription
Q01201 RELB Transcription factor RelB C109 factors and
regulators
Transcription
Q02556 IRF8 Interferon regulatory factor 8 C306 factors and
regulators
: Transcription
Q15306 IRF4 Interferon regulatory factor 4 C194 factors and
regulators
Transcription
Q7Z22W4 | ZC3HAVI1 Zinc finger CCCH-type antiviral protein 1 C645 factors and
regulators
Transcription
Q8TAQ2 SMARCC2 SWI/SNF complex subunit SMARCC2 C145 factors and
regulators
Table 6C
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. . Cysteine .
Identifier Protein Name L ocation Protein Class
. . . : . Channels,
P63244 GNB2L1 Guanine nucl eotld_ebl nding protein subunit c182 Transporters
beta-2-like 1
Receptors
Channels,
Q16186 Proteasomal ubiquitin receptor ADRM1 C88 Transporters,
Receptors
Channels,
Q9HB90 RRAGC Ras-related GTP-binding protein C C358; C377 | transporters,
and receptors
Table 6D
. . Cysteine .
Identifier Protein Name L ocation Protein Class
Adapter,
P 14598 NCF1 Neutrophil cytosol factor 1 C378 scaffolding,
modulator proteins
Table 6E
. . Cysteine .
Identifier Protein Name L ocation Protein Class
000170 AIP AH receptor-interacting protein C122 Uncategorized
000541 PES1 Pescadillo homolog C272; C361 Uncategorized
000622 CYR61 Protein CYR61 C39; C70; C134 | Uncategorized
0 14980 XPOI Exportin-1 CSé;I 57502 8 Uncategorized
LRBA Lipopolysaccharide-responsive and beige-like ) .
P5085 1 anchor protein C1704; C2675 | Uncategorized
Q96GGY DCUN1D1 DCN1-like protein 1 C115 Uncategorized

[04 11] While preferred embodiments of the present disclosure have been shown and described herein, it
will be obvious to those skilled in the art that such embodiments are provided by way of example only.

Numerous variations, changes, and substitutions will now occur to those skilled inthe art without

departing from the disclosure. It should be understood that various alternatives to the embodiments of the
disclosure described herein may be employed in practicing the disclosure. It is intended that the following

claims define the scope of the disclosure and that methods within the scope of these claims and their

equivalents be covered thereby.
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CLAIMS

IS CLAIMED 1iS:

A method of ryodulating -an immune response ix a subject in need thereof, comprising

administering to'the ‘subject atherapeutically effective amount of a sexxall molecule. fragment of

Formula (1):
O
RMJL\@
Formula (1)
wherein:

RM isareactive moiety-selected from a.Michael -acceptor moiety, -aleaving -group moiety, .or a
.moiety capable of forming a covalent boird with the thiol group of acysteine residue; and

F is asmall molecule fragment moiety.

The -method of claim: 1, wherein the small molecule fragment interacts with an endogenous
.eysteme-containing polypeptide ‘expressed in the subject to form a cysteme-c Otttaihing
polypeptide-small molecule fragment adduct

The method of claim 1 or 2, wherein.the:small molecule fragment is covalently ‘bond to a cysteine
residue:of the cysteme-contaming polypeptide,

The method of ‘claim 2, wherein the cysteme-contaming polypeptide-small ‘molecule fragment
adduct induces an immune response,

The method of claim 2 or 4, wherein the cysteine-eontaming polypeptide-small -molecule
fragment .adduct induces a humoral immune response-or a cell-mediated immune response.
The method of claim 2, wherein the cysteine-containing polypeptide-small molecule fragment
adduct increases an immune response relative to acontrol,

The:method of claim 6, wherein the ‘control isthe level of animmune response inthe subject
prior-to administratiDn of the small molecule: fragment or the level of an immune response in a
subject. who has not been exposed to‘the small 'molecule fragment.

The method of ‘claim. 2, wherein the.cysteine-contaiiiing polypeptide is.overexpressed in adisease
or condition.

The method of claim 2, wherein the cysteine-coatairing polypeptide comprises. one or more
mutations, -optionally -overexpressed in a disease-or condition.

The:method. of claim % or 9, wherein the disease or:condition is cancer.
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18.
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The method of claim 1, wherein ‘the cysteme-contaiiiing polypeptide comprises -a biologically
active cysteine -site, :optionally located about  IBA or lessto as active-site ligaad.or.residue.
The.-method of claiss 2, wherein the-cysteine-costaimng polypeptide - comprises aprotein
illustrated in Tables 1-6,

The.method of claim 2, wherein ‘the -cysteine-containing polypeptide - comprises cerekios:

The method of claiz:-2. wherein -the cysteine-containing polypeptide is.at.most 50.amino acid
residues in length,

The method of claim 14, wherein the cysteine-contaiBing polypeptide comprises an isolated ard
purified polypeptide -comprising- atleast 80%, 85%, 90%, 95%, 96%, 97%, 98%, or 99%
sequence identity i¢ at least seven contiguous amino acids of an.amixio.acid sequence selected
from SEQ ID NOs 1-9655.

The 'method of claims 1, wherein' Fiisasmall molecule fragment moiety illustrated in Fig, 1,

An isolated and purified antibody or its. binding fragment thereof comprising aheavy chain
CDRL1, CDR2 and CDR3 sequence and alight chain' CDR1, CDR2 and {DR3 sequence, wherein
the- heavy chain and light chain. CDRs interact with a cysteine-containing polypeptide that is
covaently -bond to a:small molecule -fragment, wherein the small :molecule -fragment is.a.small

molecule fragment of Formula {I}:

O

”®

Formula: (1)
wherein:
RM ;s areactive moiety selected from aMichael  acceptor moiety, a leaving group. moiety, or a
moiety capable of forming a covaien{ bond.with thethiol group of a-cysteine residue; and
wherein ‘the small -molecule fragment '.is covalently “bond to a cysteine - residue of the cysteine-
containing poiypeptide.
The isolated and purified antibody or-its binding fragment thereof of claim 17, wherein the
antibody or itsbinding fragment thereof comprises ‘a humanized antibody or binding fragment
thereof chimeric -antibody or binding fragment thereof, ..monoclona -antibody or binding fragment
thereof -monovalent Fab', divalent Fab2, single-chain variable fragment (scFv), -diabody,
minibody, nanobody, single-domain antibody (sdAb), or camelid antibody or binding fragment

thereof.
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The isolated and purified antibody or its binding fragment ‘thereof of clam 17, wherein Fisa
small molecule fragment moiety illustrated in Fig. 1,

The isolated and purified antibody -or its binding : fragment ‘thereof of claim 17, wherein the
cysteme-eontaming :polypeptide :comprises aprotein illustrated in Tables - 1-6.

"The isolated and purified antibody or its binding fragment thereof of claim 17, wherein the

cysteine-containing -polypeptide comprises cerebion.

The isolated and purified antibody or its binding fragment thereof of clam 17, wherein the
cysteme™ontaining -polypeptide is at most 50 amino acid residues in length.

The isolated .and: purified -antibody or its binding fragment thereof of claim 22, wherein the
cysiemne-contaixing polypeptide comprises an isolated and purified polypeptide comprising at
least 80%, 85%, 90%, 95%, 96%, 97%, 98%, or 99% sequence identity to at least seven

‘contiguous  axtino acids of # . amino aeid seqaence selected from SEQ 1D NOs: 1-9655.,

A vaccine-comprising &-small.- molecule fragment-of Formula (1}:

O

)

Formula: (1)
wherein:
KM isareactive moiety selected from aMichael acceptor moiety, aleaving group moiety, or a
moiety capable of forming a covalent bond with the thiol group of a cysteine residue; and
Fisasmall molecule fragment moiety.
Thevaccine.of claim.24, wherein F-isasmall molecule fragment moiety illustrated in Fig. 1.
A kit comprising an-isolated-and purified antibody “or its-binding fragment thereof of claims 17-
23, or avaccine of claims -24-25:
A method of modulating cee bion activity, comprising:

contacting ‘a cell expressing cerebion with a small molecule fragment of Formula (1):

O

D

wherein EM is areactive moiety selected from aMichael acceptor moiety, a leaving
group moiety, -or a moiety capable of forming a covalent bond with the thiol group of cysteine

residue; and-F isasmall .molecule fragment moiety;

~329-
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wherein the small -molecule fragment. of Formula (1) covaerilly binds to residue 187 or
residue 288 of cereblon; and

wherein- residue positions 187 and 288 correspond to positions 187 and 288 of SEQ ID

NO: 9665.
28. The method of claim 27, wherein F is a gnall molecule fragment moiety -illustrated iz Fig. 1,
29, The method of claim 27, wherein F optionally comprises a second:reactive moiety.
a0, The method of claim 27, wherein the cell .isamammalian cell.
31 The method of claim 27, wherein:the method: is:an iz vivo method.
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International application Mo.

PCT/US 17/35748

A. CLASSIFICATION OF SUBJECT MATTER

CPC - GO1 N 33/68, CO7D 471/00, CO7D 233/00

IPC(8) - GO1N 33/68, CO7D 471/00, CO7D 233/00 (2017.01)

B. FIELDS SEARCHED

See Search History Document

Minimum documentation searched (classification system followed by classification symbols)

See Search History Document

Documentation searched other than minimum documentation to the extent that such documents are included in the fields searched

See Search History Document

Electronic data base consulted during the international search (name of data base and, where practicable, search terms used)

C. DOCUMENTS CONSIDERED T O BE RELEVANT

Category* Citation of document, with indication, where appropriate, of the relevant passages Relevant to claim No.

X US 2016/0016893 A1 (Northwestern University) 21 January 2016 (21.01.2016) para [0010], 1-4, 811, 14

- [0015], [0067], [0068], [0070], [0109], [01 14], [0122], [0124], [0255], Claim 11, 13, 16, Fig. 1A,

Y 1B 5-7, 12, 15-16

Y —| "Clinical perspectives for irreversible tyrosine kinase inhibitors in cancer" (Carmi et al.) 1
Biochemical Pharmacology 84 (2012) 1388-1399; Fig. 2

Y ~ | "Regulation of T-cell responses by PTEN" (Buckler et al.) Imnmunol Rev. 2008 August ; 224: 5-7
239-248; abstract, pg 5, para 6

Y | "Ribosomal protein S3 interacts with the NF-kB inhibitor IkBa" (Stanborough etal.) (hereinafter 12, 15
‘Stanborough') FEBS Letters 588 (2014) 659-664; abstract, pg 663, col 2, para 1, Fig. 1, 3,

Y "I PubChem CID 16227198; 30 July 2007 (30.07.2007) [retrieved on 20 September 2017, 16
https://pubchem.ncbi.nlm.nih.goV/compound/1 6227198#section=Top] pg 1

Y US 2012/0053244 A1 (Baroni etal.) 01 March 2012 (01.03.2012) abstract, para [0100], [0103] 16

X, P US 2017/01 15303 A1l (THE SCRIPPS RESEARCH INSTITUTE) 27 April 2017 (27.04.2017) 1-12, 14-16
whole doc.

I I Further documents are listed in the continuation of Box C.

L 1 See patent family annex.

*

20 September 2017

Special categories of cited documents: "T"  later document published after the international filing date or priority
« - _ . - > ; " !
A" document defining the general state of the art which is not considered date and not in conflict with the application but cited to understand
to be of particular relevance the principle or theory underlying the invention
E" earlier application or patent but published on or after the international  "X"  document of particular relevance; the claimed invention cannot be
filing date considered novel or cannot be considered to involve an invenlive
“L" document which may throw doubts on priority claim(s) or which is step when the document is taken alone
gnzgiaﬁor::;g‘ﬁhéz tshzcﬁﬁgg;:a“on date of another citation or other "Y" document of particular relevance; the claimed invention cannot be
" P P considered to involve an inventive step when the document is
0" document referring to an oral disclosure, use, exhibition or other combined with one or more other such documents, such combination
means being obvious to a person skilled in the art
P" document published prior to the international filing date but later than  wgw  4ocument member of the same patent family
the priority date claimed
Date of the actual completion of the international search Date of mailing of the international search report

06 OCT 2017

Name and mailing address of the ISA/US
Mail Stop PCT, Attn: ISA/US, Commissioner for Patents
P.O. Box 1450, Alexandria, Virginia 22313-1450

Facsimile No. 571-273-8300

Authorized officer:
Lee W. Young

PCT Helpdesk: 571-272-4300
PCT OSP: 571-272-7774
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INTERNATIONAL SEARCH REPORT Internetional application No.

PCT/US 17/35748

Box No. Il Observations where certain claims were found unsearchable (Continuation of item 2 of first sheet)

This international search report has not been established in respect of certain claims under Article 17(2)(a) for the following reasons:

1. D Claims Nos.:

because they relate to subject matter not required to be searched by this Authority, namely:

2. Claims Nos.:
because they relate to parts of the international application that do not comply with the prescribed requirements to such an
extent that no meaningful international search can be carried out, specifically:

3. IE Claims Nos.: 26

because they are dependent claims and are not drafted in accordance with the second and third sentences of Rule 6.4(a).

Box No. IlI Observations where unity of invention islacking (Continuation of item 3 of first sheet)

This International Searching Authority found multiple inventions in this international application, as follows:
- Please see extra sheet for Box No. i1l Observations where unity of invention is lacking -

i
1. I_I Asall required additional search fees were timely paid by the applicant, this international search report covers all searchable
claims.

2. tlAs all searchable claims could be searched without effort justifying additional fees, this Authority did not invite payment of
additional fees.

3. o Asonly some of the required additional search feeswere timely paid by the applicant, this international search report covers
only those claims for which fees were paid, specificaly claims Nos.:

4. m No required additional search fees were timely paid by the applicant. Consequently, this international search report is

restricted to the invention first mentioned in the claims; it is covered by clams Nos.:
1-12, 14-16 limited to SEQ 1D NO: 1 and compound 2

I

Remark on Protest The additional search fees were accompanied by the applicant's protest and, where applicable, the
payment of aprotest fee.

The additional search fees were accompanied by the applicant's protest but the applicable protest
fee was not paid within the time limit specified in the invitation.

No protest accompanied the payment of additional search fees.

10
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Continuation of:
Box NO lIl. Observations where unity of invention is lacking

This application contains the following inventions or groups of inventions which are not so linked as to form a single general inventive
concept under PCT Rule 13.1. In order for all inventions to be examined, the appropriate additional examination fees must be paid.

Group I+: Claims 1-16, 27-31, directed to a method of modulating an immune response in a subject in need thereof, comprising
administering to the subject a small molecule fragment of Formula (1): RM-(C=0)-F; wherein RM is a reactive moiety capable of forming
a covalent bond with a cysteine-containing polypeptide; and F is a small molecule fragment moiety. The method will be searched to the
extent that the cysteine-containing polypeptide encompasses RPS3 40S ribosomal protein S3 (SEQ ID NO: 1); and the small molecule
fragment encompasses compound 2. It is believed that claims 1-12, 14-16 encompass this first named invention, and thus these claims
will be searched without fee to the extent that they encompass SEQ ID NO: 1 and compound 2. Additional cysteine-containing
polypeptide(s) and small molecule fragment(s) will be searched upon the payment of additional fees. Applicants must specify the claims
that encompass any additionally elected cysteine-containing polypeptide(s) and small molecule fragment(s). Applicants must further
indicate, if applicable, the claims which encompass the first named invention, if different than what was indicated above for this group.
Failure to clearly identify how any paid additional invention fees are to be applied to the "+" group(s) will result in only the first claimed
invention to be searched. An exemplary election would be wherein the cysteine-containing polypeptide encompasses cereblon SEQ ID
NO: 9665 and small molecule fragment encompasses compound 2 (claims 1-14, 16, 27-31).

Group II: claims 17-25, drawn to a composition comprising a small molecule fragment of Formula (l): RM-(C=0)-F; and antibody directed
at said small molecule fragment of Formula (I).

Special Technical Features

Group I+ includes the special technical feature of a method of modulating an immune response in a subject in need thereof, not required
by Group 11

Group 11 includes the special technical feature of a composition comprising a small molecule fragment, not required by Group I+.

The technical feature of each of the inventions listed as Group I+ is the specific small molecule fragment-cysteine containing polypeptide
conjugates, recited therein. Each invention requires a specific small molecule fragment-cysteine containing polypeptide conjugate, not
required by any of the other inventions.

Common Technical Features

The inventions of Groups I+ and 11 share the technical feature of a small molecule fragment-cysteine containing polypeptide conjugate.
However, these shared technical features do not represent a contribution over prior art in view of US 2016/0016893 A 1 to Northwestern
University (hereinafter 'Northwestern Univ').

Northwestern Univ teaches a method of modulating an immune response in a subject in need thereoffpara [0067], methods for treating
a disease or disorder that is associated with NEDD4-1 activity in a subject in need thereof where the methods comprise administering to
the subject the disclosed compounds which are NEDD4-1 inhibitors.; [0070], a subject may refer to a human subject having or at risk for
developing infection by human immunodeficiency virus 1 (HIV-1). (See Weiss et al., "Rescue of HIV-1 Release by Targeting Widely
Divergent NEDD4-Type Ubiquitin Ligases and Isolated Catalytic HECT Domains to Gag" PLos Pathog. 2010 September; 6(9):
€1001107), comprising administering to the subject a therapeutically effective amount of a small molecule fragment of Formula (I): RM-
(C=0)-F: wherein: RM is a reactive moiety selected from a Michael acceptor moiety, a leaving group moiety, or a moiety capable of
forming a covalent bond with the thiol group of a cysteine residue; and F is a small molecule fragment moiety (para [0109], We have
developed a novel fragment-based drug discovery method, irreversible tethering, which employs the irreversible covalent trapping of
drug-like fragments at active site cysteines. We rationally designed a chemical system to attach a cysteine reactive electrophile, (E)-
methyl 4-aminobut-2-enoate, to 100 drug-like fragments without significant alterations in the thiol reactivity of the attached electrophile,
ensuring that specific binding and not reactivity will produce candidate inhibitors.; [01 14], To find an electrophile which is suitable for
irreversible tethering, we explored the cysteine-reactivity profiles of four Michael acceptors: acrylamides 1 and vinylsulfonamides 2, and
aminomethyl methyl acrylates 3 and methyl vinylsulfones 4 (See FIGS. 1A-B).). [Note, the article "Clinical perspectives for irreversible
tyrosine kinase inhibitors in cancer" by Carmi et al. (hereinafter 'Carmi’) [Biochemical Pharmacology 84 (2012) 138871399) teaches
formation of RM-(C=0)-F moiety (Fig. 2, Reaction mechanism of acrylamides toward cysteines).]

As said technical features were known in the art at the time of the invention, these cannot be considered special technical feature that
would otherwise unify the groups.

Groups I+ and 11 therefore lack unity under PCT Rule 13 because they do not share a same or corresponding special technical feature.

Form PCT/ISA/2 lo (extra sheet) (January 2015)
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