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Artificial nucleic acid molecules comprising a 5'TOP UTR

The invention relates to artificial nucleic acid molecules comprising a 5'UTR element
derived from the 5'UTR of a TOP gene, an open reading frame, and optionally a 3'UTR
element, a poly(A) sequence and/or a polyadenylation signal. The invention relates further
to a vector comprising a 5’UTR element derived from the 5'UTR of a TOP gene, to a
pharmaceutical composition comprising the artificial nucleic acid molecule or the vector,
and to a kit comprising the artificial nucleic acid molecule, the vector and/or the
pharmaceutical composition, preferably for use in the field of gene therapy and/or genetic

vaccination.

Gene therapy and genetic vaccination belong to the most promising and quickly developing
methods of modern medicine. They may provide highly specific and individual options for
therapy of a large variety of diseases. Particularly, inherited genetic diseases but also
autoimmune diseases, cancerous or tumour-related diseases as well as inflammatory
diseases may be the subject of such treatment approaches. Also, it is envisaged to prevent

(early) onset of such diseases by these approaches.

The main conceptual rational behind gene therapy is appropriate modulation of impaired
gene expression associated with pathological conditions of specific diseases. Pathologically
altered gene expression may result in lack or overproduction of essential gene products, for
example, signalling factors such as hormones, housekeeping factors, metabolic enzymes,
structural proteins or the like. Altered gene expression may not only be due to mis-
regulation of transcription and/or translation, but also due to mutations within the ORF
coding for a particular protein. Pathological mutations may be caused by e.g. chromosomal

aberration, or by more specific mutations, such as point or frame-shift-mutations, all of them
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resulting in limited functionality and, potentially, total loss of function of the gene product.
However, misregulation of transcription or translation may also occur, if mutations affect
genes encoding proteins which are involved in the transcriptional or translational
machinery of the cell. Such mutations may lead to pathological up- or down-regulation of
genes which are — as such - functional. Genes encoding gene products which exert such
regulating functions, may be, e.g., transcription factors, signal receptors, messenger proteins
or the like. However, loss of function of such genes encoding regulatory proteins may,
under certain circumstances, be reversed by artificial introduction of other factors acting
further downstream of the impaired gene product. Such gene defects may also be

compensated by gene therapy via substitution of the affected gene itself.

Genetic vaccination allows evoking a desired immune response to selected antigens, such
as characteristic components of bacterial surfaces, viral particles, tumour antigens or the
like. Generally, vaccination is one of the pivotal achievements of modern medicine.
However, effective vaccines are currently available only for a smaller number of diseases.
Accordingly, infections that are not preventable by vaccination still affect millions of people

every year.

Commonly, vaccines may be subdivided into “first”, “second” and “third” generation
vaccines. “First generation” vaccines are, typically, whole-organism vaccines. They are
based on either live and attenuated or killed pathogens, e.g. viruses, bacteria or the like.
The major drawback of live and attenuated vaccines is the risk for a reversion to life-
threatening variants. Thus, although attenuated, such pathogens may still intrinsically bear
unpredictable risks. Killed pathogens may not be as effective as desired for generating a
specific immune response. In order to minimize these risks, “second generation” vaccines
were developed. These are, typically, subunit vaccines, consisting of defined antigens or

recombinant protein components which are derived from pathogens.

Genetic vaccines, i.e. vaccines for genetic vaccination, are usually understood as “third
generation” vaccines. They are typically composed of genetically engineered nucleic acid
molecules which allow expression of peptide or protein (antigen) fragments characteristic
for a pathogen or a tumor antigen /n vivo. Genetic vaccines are expressed upon

administration to a patient and uptake by competent cells. Expression of the administered
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nucleic acids results in production of the encoded proteins. In the event these proteins are

recognized as foreign by the patient’s immune system, an immune response is triggered.

As can be seen from the above, both methods, gene therapy and genetic vaccination, are
essentially based on the administration of nucleic acid molecules to a patient and
subsequent transcription and/or translation of the encoded genetic information.
Alternatively, genetic vaccination or gene therapy may also comprise methods which
include isolation of specific body cells from a patient to be treated, subsequent /in vitro

transfection of such cells, and re-administration of the treated cells to the patient.

DNA as well as RNA may be used as nucleic acid molecules for administration in the
context of gene therapy or genetic vaccination. DNA is known to be relatively stable and
easy to handle. However, the use of DNA bears the risk of undesired insertion of the
administered DNA-fragments into the patient’s genome potentially resulting in loss of
function of the impaired genes. As a further risk, the undesired generation of anti-DNA
antibodies has emerged. Another drawback is the limited expression level of the encoded
peptide or protein that is achievable upon DNA administration and its
transcription/translation. Among other reasons, the expression level of the administered
DNA will be dependent on the presence of specific transcription factors which regulate
DNA transcription. In the absence of such factors, DNA transcription will not yield
satisfying amounts of RNA. As a result, the level of translated peptide or protein obtained is

limited.

By using RNA instead of DNA for gene therapy or genetic vaccination, the risk of undesired
genomic integration and generation of anti-DNA antibodies is minimized or avoided.
However, RNA is considered to be a rather unstable molecular species which may readily

be degraded by ubiquitous RNAses.

In vivo, RNA-degradation contributes to the regulation of the RNA half-life time. That effect
was considered and proven to fine tune the regulation of eukaryotic gene expression
(Friedel et al, Conserved principles of mammalian transcriptional regulation revealed by
RNA half-life, Nucleic Acid Research, 2009, 1-12). Accordingly, each naturally occurring
mRNA has its individual half-life depending on the gene from which the mRNA is derived.
It contributes to the regulation of the expression level of this gene. Unstable RNAs are

important to realize transient gene expression at distinct points in time. However, long-lived
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RNAs may be associated with accumulation of distinct proteins or continuous expression of
genes. /n vivo, the half life of mMRNAs may also be dependent on environmental factors,
such as hormonal treatment, as has been shown, e.g., for insulin-like growth factor I, actin,
and albumin mRNA (Johnson et a/, Newly synthesized RNA: Simultaneous measurement in
intact cells of transcription rates and RNA stability of insulin-like growth factor |, actin, and
albumin in growth hormone-stimulated hepatocytes, Proc. Natl. Acad. Sci., Vol. 88, pp.

5287-5291, 1991).

For gene therapy and genetic vaccination, usually stable RNA is desired. This is, on the one
hand, due to the fact that the product encoded by the RNA-sequence shall accumulate /n
vivo. On the other hand, the RNA has to maintain its structural and functional integrity
when prepared for a suitable dosage form, in the course of its storage, and when
administered. Thus, considerable attention was dedicated to provide stable RNA molecules
for gene therapy or genetic vaccination in order to prevent them from being subject to early

degradation or decay.

It has been reported that the G/C-content of nucleic acid molecules may influence their
stability. Thus, nucleic acids comprising an increased amount of guanine (G) and/or
cytosine (C) residues may be functionally more stable than nucleic acids containing a large
amount of adenine (A) and thymine (T) or uracil (U) nucleotides. In this context,
WQO02/098443 provides a pharmaceutical composition containing an mRNA that is
stabilised by sequence modifications in the translated region. Such a sequence modification
takes advantage of the degeneracy of the genetic code. Accordingly, codons which contain
a less favourable combination of nucleotides (less favourable in terms of RNA stability) may
be substituted by alternative codons without altering the encoded amino acid sequence.
This method of RNA stabilization is limited by the provisions of the specific nucleotide
sequence of each single RNA molecule which is not allowed to leave the space of the
desired amino acid sequence. Also, that approach is restricted to coding regions of the

RNA.

As an alternative option for mRNA stabilisation, it has been found that naturally occurring
eukaryotic mRNA molecules contain characteristic stabilising elements. For example, they
may comprise so-called untranslated regions (UTR) at their 5-end (5’UTR) and/or at their 3'-

end (3'UTR) as well as other structural features, such as a 5’-cap structure or a 3’-
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poly(A) tail. Both, 5'UTR and 3’UTR are typically transcribed from the genomic DNA and
are, thus, an element of the premature mRNA. Characteristic structural features of mature
mRNA, such as the 5'-cap and the 3’-poly(A)tail (also called poly(A)tail or
poly(A) sequence) are usually added to the transcribed (premature) mRNA during mRNA

processing.

A 3'-poly(A) tail is typically a monotonous sequence stretch of adenine nucleotides added
to the 3'-end of the transcribed mRNA. It may comprise up to about 400 adenine
nucleotides. 1t was found that the length of such a 3'-poly(A) tail is a potentially critical

element for the stability of the individual mRNA.

Also, it was shown that the 3’UTR of a-globin mRNA may be an important factor for the
well-known stability of a-globin mRNA (Rodgers et a/,, Regulated a-globin mRNA decay is
a cytoplasmic event proceeding through 3’-to-5’ exosome-dependent decapping, RNA, 8,
pp.- 1526-1537, 2002). The 3'UTR of a-globin mRNA is obviously involved in the
formation of a specific ribonucleoprotein-complex, the o-complex, whose presence
correlates with mRNA stability in vitro (Wang et al, An mRNA stability complex functions
with poly(A)-binding protein to stabilize mRNA /n vitro, Molecular and Cellular biology,
Vol 19, No. 7, July 1999, p. 4552-4560).

Irrespective of factors influencing mRNA stability, effective translation of the administered
nucleic acid molecules by the target cells or tissue is crucial for any approach using nucleic
acid molecules for gene therapy or genetic vaccination. Along with the regulation of
stability, also translation of the majority of mRNAs is regulated by structural features like
UTRs, 5’-cap and 3’-poly(A) tail. In this context, it has been reported that the length of the
poly(A) tail may play an important role for translational efficiency as well. Stabilizing 3'-

elements, however, may also have an attenuating effect on translation.

Further regulative elements, which may have an influence on expression levels, may be
found in the 5’UTR. For example, it has been reported that synthesis of particular proteins,
e.g. proteins belonging to the translational apparatus, may be regulated not only at the
transcriptional but also at the translational level. For example, translation of proteins
encoded by so called ‘TOP-genes’ may be down-regulated by translational repression.
Therein, the term ‘TOP-gene’ relates to a gene corresponding to an mRNA that is

characterized by the presence of a TOP sequence at the 5’end and in most cases by a
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growth-associated translation regulation (ladevaia et a/, All translation elongation factors
and the e, f, and h subunits of translation initiation factor 3 are encoded by 5’-terminal
oligopyrimidine (TOP) mRNAs; RNA, 2008, 14:1730-1736). In this context, a TOP
sequence — also called the ‘5’-terminal oligopyrimidine tract’ — typically consists of a C
residue at the cap site, followed by an uninterrupted sequence of up to 13 or even more
pyrimidines (Avni et al, Vertebrate mRNAs with a 5'-terminal pyrimidine tract are
Candidates for translational repression in quiescent cells: characterization of the
translational cis-regulatory element, Molecular and Cellular Biology, 1994, p. 3822-3833).
These TOP sequences are reported to be present in many mRNAs encoding components of
the translational machinery and to be responsible for selective repression of the translation
of these TOP containing mRNAs due to growth arrest (Meyuhas, et a/, Translational Control
of Ribosomal Protein mRNAs in Eukaryotes, Translational Control. Cold Spring Harbor
Monograph Archive. Cold Spring Harbor Laboratory Press, 1996, p. 363-388). These TOP
sequences are thought to serve as a cis-regulatory element which inhibits the binding of
translational regulatory proteins or the translational machinery itself. As a result, the
translation of these genes is inhibited at the growth arrest of cells. More specifically, when a
cell is faced with starvation or treated by some chemicals such as 12-Otetradecanoyl-1-
phorbol-13-acetate (TPA), mRNAs of TOP genes, which are normally associated with
polysomes, change their status into the translationally inactive ‘sub-polysome’ while most
non-TOP mRNAs stay in the’polysome’ state (Yamashita et a/, Comprehensive detection of
human terminal oligo-pyrimidine (TOP) genes and analysis of their characteristics. Nucleic
Acids Res. 2008 Jun;36(11):3707-15. doi: 10.1093/nar/gkn248. Epub 2008 May 14). In this
context, it was shown that the oligopyrimidine tract at the 5’end of the 5'UTR (TOP motif)
was required for translational repression of TOP genes. The oligopyrimidine tract at the 5'
end of mammalian ribosomal protein mRNAs is required for their translational control (Levy
et al, Proc Natl Acad Sci U S A. 1991 Apr 15;88(8):3319-23). Furthermore, it was shown
that miRNA miR-10a positively controls the translation of ribosomal proteins by binding
downstream of the TOP motif present in the 5'UTRs of TOP genes. Such an enhancement of
translation was dependent on the presence of the TOP motif in the 5’UTR. Furthermore this
translational regulation of ribosomal TOP genes was dependent on the presence of miR-10a
or its human homolog miR-10b which is highly overexpressed in several tumor types and is

reportedly involved in the progression of cancer (Jrom et al, MicroRNA-10a binds the
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20

5'UTR of ribosomal protein mRNAs and enhances their translation. Mol Cell. 2008 May

23;30(4):460-71).

There is provided herein nucleic acid molecules which may be suitable for application in gene
therapy and/or genetic vaccination. Particularly, there is provided an mRNA species which is
stabilized against preterm degradation or decay without exhibiting significant functional loss in
translational efficiency. Also provided are nucleic acid molecules coding for such a superior
mRNA species which may be amenable for use in gene therapy and/or genetic vaccination.
Further provided is a pharmaceutical composition for use in gene therapy and/or genetic
vaccination. In summary, the present invention provides improved nucleic acid species which
overcome the above discussed disadvantages of the prior art by a cost-ettective and straight-

torward approach.

For the sake of clarity and readability the following definitions are provided. Any technical
teature mentioned for these definitions may be read on each and every embodiment of the
invention. Additional definitions and explanations may be specifically provided in the context of

these embodiments.

Adaptive immune response: The adaptive immune response is typically understood to be
an antigen-specific response of the immune system. Antigen specificity allows for the generation
of responses that are tailored to specific pathogens or pathogen-infected cells. The ability to
mount these tailored responses is usually maintained in the body by "memory cells". Should a
pathogen infect the body more than once, these specific memory cells are used to quickly
eliminate it. In this context, the first step of an adaptive immune response is the activation of
naive antigen-specific T cells or different immune cells able to induce an antigen-specific immune
response by antigen-presenting cells. This occurs in the lymphoid tissues and organs through
which naive T cells are constantly passing. The three cell types that may serve as antigen-
presenting cells are dendritic cells, macrophages, and B cells. Each of these cells has a distinct

function in eliciting immune responses. Dendritic cells may
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take up antigens by phagocytosis and macropinocytosis and may become stimulated by
contact with e.g. a foreign antigen to migrate to the local lymphoid tissue, where they
differentiate into mature dendritic cells. Macrophages ingest particulate antigens such as
bacteria and are induced by infectious agents or other appropriate stimuli to express MHC
molecules. The unique ability of B cells to bind and internalize soluble protein antigens via
their receptors may also be important to induce T cells. MHC-molecules are, typically,
responsible for presentation of an antigen to T-cells. Therein, presenting the antigen on
MHC molecules leads to activation of T cells which induces their proliferation and
differentiation into armed effector T cells. The most important function of effector T cells is
the killing of infected cells by CD8+ cytotoxic T cells and the activation of macrophages by
Th1 cells which together make up cell-mediated immunity, and the activation of B cells by
both Th2 and Th1 cells to produce different classes of antibody, thus driving the humoral
immune response. T cells recognize an antigen by their T cell receptors which do not
recognize and bind the antigen directly, but instead recognize short peptide fragments e.g.
of pathogen-derived protein antigens, e.g. so-called epitopes, which are bound to MHC

molecules on the surfaces of other cells.

Adaptive immune system: The adaptive immune system is essentially dedicated to eliminate

or prevent pathogenic growth. It typically regulates the adaptive immune response by
providing the vertebrate immune system with the ability to recognize and remember
specific pathogens (to generate immunity), and to mount stronger attacks each time the
pathogen is encountered. The system is highly adaptable because of somatic hypermutation
(a process of accelerated somatic mutations), and V(D)) recombination (an irreversible
genetic recombination of antigen receptor gene segments). This mechanism allows a small
number of genes to generate a vast number of different antigen receptors, which are then
uniquely expressed on each individual lymphocyte. Because the gene rearrangement leads
to an irreversible change in the DNA of each cell, all of the progeny (offspring) of such a
cell will then inherit genes encoding the same receptor specificity, including the Memory B

cells and Memory T cells that are the keys to long-lived specific immunity.

Adjuvant/adjuvant_component: An adjuvant or an adjuvant component in the broadest

sense is typically a pharmacological and/or immunological agent that may modify, e.g.
enhance, the effect of other agents, such as a drug or vaccine. It is to be interpreted in a

broad sense and refers to a broad spectrum of substances. Typically, these substances are
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able to increase the immunogenicity of antigens. For example, adjuvants may be recognized
by the innate immune systems and, e.g., may elicit an innate immune response. “Adjuvants”
typically do not elicit an adaptive immune response. Insofar, “adjuvants” do not qualify as
antigens. Their mode of action is distinct from the effects triggered by antigens resulting in

an adaptive immune response.

Antigen: In the context of the present invention “antigen” refers typically to a substance
which may be recognized by the immune system, preferably by the adaptive immune
system, and is capable of triggering an antigen-specific immune response, e.g. by formation
of antibodies and/or antigen-specific T cells as part of an adaptive immune response.
Typically, an antigen may be or may comprise a peptide or protein which may be presented
by the MHC to T-cells.

Artificial nucleic acid molecule: An artificial nucleic acid molecule may typically be

understood to be a nucleic acid molecule, e.g. a DNA or an RNA, that does not occur
naturally. In other words, an artificial nucleic acid molecule may be understood as a non-
natural nucleic acid molecule. Such nucleic acid molecule may be non-natural due to its
individual sequence (which does not occur naturally) and/or due to other modifications, e.g.
structural modifications of nucleotides which do not occur naturally. An artificial nucleic
acid molecule may be a DNA molecule, an RNA molecule or a hybrid-molecule
comprising DNA and RNA portions. Typically, artificial nucleic acid molecules may be
designed and/or generated by genetic engineering methods to correspond to a desired
artificial sequence of nucleotides (heterologous sequence). In this context an artificial
sequence is usually a sequence that may not occur naturally, i.e. it differs from the wild type
sequence by at least one nucleotide. The term 'wild type’ may be understood as a sequence
occurring in nature. Further, the term ‘artificial nucleic acid molecule’ is not restricted to
mean ‘one single molecule’ but is, typically, understood to comprise an ensemble of
identical molecules. Accordingly, it may relate to a plurality of identical molecules

contained in an aliquot.

Bicistronic RNA, multicistronic RNA: A bicistronic or multicistronic RNA is typically

an RNA, preferably an mRNA, that typically may have two (bicistronic) or more
(multicistronic) open reading frames (ORF). An open reading frame in this context is a

sequence of codons that is translatable into a peptide or protein.
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Carrier / polymeric carrier: A carrier in the context of the invention may typically be a

compound that facilitates transport and/or complexation of another compound (cargo). A
polymeric carrier is typically a carrier that is formed of a polymer. A carrier may be
associated to its cargo by covalent or non-covalent interaction. A carrier may transport
nucleic acids, e.g. RNA or DNA, to the target cells. The carrier may — for some

embodiments — be a cationic component.

Cationic component: The term “cationic component” typically refers to a charged
molecule, which is positively charged (cation) at a pH value typically from 1 to 9,
preferably at a pH value of or below 9 (e.g. from 5 to 9), of or below 8 (e.g. from 5 to 8), of
or below 7 (e.g. from 5 to 7), most preferably at a physiological pH, e.g. from 7.3 to 7.4.
Accordingly, a cationic component may be any positively charged compound or polymer,
preferably a cationic peptide or protein which is positively charged under physiological
conditions, particularly under physiological conditions in vivo. A 'cationic peptide or
protein’ may contain at least one positively charged amino acid, or more than one
positively charged amino acid, e.g. selected from Arg, His, Lys or Orn. Accordingly,
’polycationic’ components are also within the scope exhibiting more than one positive

charge under the conditions given.

5'-cap: A 5'-cap is an entity, typically a modified nucleotide entity, which generally
‘caps’ the 5’-end of a mature mRNA. A 5'-cap may typically be formed by a modified
nucleotide, particularly by a derivative of a guanine nucleotide. Preferably, the 5'-cap is
linked to the 5’-terminus via a 5'-5'-triphosphate linkage. A 5’-cap may be methylated, e.g.
m7GpppN, wherein N is the terminal 5’ nucleotide of the nucleic acid carrying the 5'-cap,
typically the 5’-end of an RNA. Further examples of 5’cap structures include glyceryl,
inverted deoxy abasic residue (moiety), 4’5’ methylene nucleotide, 1-(beta-D-
erythrofuranosyl) nucleotide, 4’-thio nucleotide, carbocyclic nucleotide, 1,5-anhydrohexitol
nucleotide, L-nucleotides, alpha-nucleotide, modified base nucleotide, threo-pentofuranosyl
nucleotide, acyclic 3’,4’-seco nucleotide, acyclic 3,4-dihydroxybutyl nucleotide, acyclic
3,5 dihydroxypentyl nucleotide, 3’-3’-inverted nucleotide moiety, 3'-3’-inverted abasic
moiety, 3’-2’-inverted nucleotide moiety, 3’-2’-inverted abasic moiety, 1,4-butanediol
phosphate, 3’-phosphoramidate, hexylphosphate, aminohexyl phosphate, 3’-phosphate,
3’phosphorothioate, phosphorodithioate, or bridging or non-bridging methylphosphonate

moiety.



10

15

20

25

30

WO 2013/143700 PCT/EP2013/000938

11

Cellular immunity/cellular immune response: Cellular immunity relates typically to

the activation of macrophages, natural killer cells (NK), antigen-specific cytotoxic T-
lymphocytes, and the release of various cytokines in response to an antigen. In more
general terms, cellular immunity is not based on antibodies, but on the activation of cells of
the immune system. Typically, a cellular immune response may be characterized e.g. by
activating antigen-specific cytotoxic T-lymphocytes that are able to induce apoptosis in
cells, e.g. specific immune cells like dendritic cells or other cells, displaying epitopes of
foreign antigens on their surface. Such cells may be virus-infected or infected with
intracellular bacteria, or cancer cells displaying tumor antigens. Further characteristics may
be activation of macrophages and natural killer cells, enabling them to destroy pathogens
and stimulation of cells to secrete a variety of cytokines that influence the function of other

cells involved in adaptive immune responses and innate immune responses.

DNA: DNA is the usual abbreviation for deoxy-ribonucleic-acid. It is a nucleic acid
molecule, i.e. a polymer consisting of nucleotides. These nucleotides are usually deoxy-
adenosine-monophosphate, deoxy-thymidine-monophosphate, deoxy-guanosine-
monophosphate and deoxy-cytidine-monophosphate monomers which are — by themselves
— composed of a sugar moiety (deoxyribose), a base moiety and a phosphate moiety, and
polymerize by a characteristic backbone structure. The backbone structure is, typically,
formed by phosphodiester bonds between the sugar moiety of the nucleotide, i.e.
deoxyribose, of a first and a phosphate moiety of a second, adjacent monomer. The specific
order of the monomers, i.e. the order of the bases linked to the sugar/phosphate-backbone,
is called the DNA-sequence. DNA may be single stranded or double stranded. In the double
stranded form, the nucleotides of the first strand typically hybridize with the nucleotides of

the second strand, e.g. by A/T-base-pairing and G/C-base-pairing.

Epitope: Epitopes (also called ‘antigen determinant’) can be distinguished in T cell
epitopes and B cell epitopes. T cell epitopes or parts of the proteins in the context of the
present invention may comprise fragments preferably having a length of about 6 to about 20
or even more amino acids, e.g. fragments as processed and presented by MHC class | mole-
cules, preferably having a length of about 8 to about 10 amino acids, e.g. 8, 9, or 10, (or
even 11, or 12 amino acids), or fragments as processed and presented by MHC class I
molecules, preferably having a length of about 13 or more amino acids, e.g. 13, 14, 15, 16,

17, 18, 19, 20 or even more amino acids, wherein these fragments may be selected from
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any part of the amino acid sequence. These fragments are typically recognized by T cells in
form of a complex consisting of the peptide fragment and an MHC molecule, i.e. the frag-
ments are typically not recognized in their native form. B cell epitopes are typically frag-
ments located on the outer surface of (native) protein or peptide antigens as defined herein,
preferably having 5 to 15 amino acids, more preferably having 5 to 12 amino acids, even
more preferably having 6 to 9 amino acids, which may be recognized by antibodies, i.e. in

their native form.

Such epitopes of proteins or peptides may furthermore be selected from any of the herein
mentioned variants of such proteins or peptides. In this context antigenic determinants can
be conformational or discontinuous epitopes which are composed of segments of the pro-
teins or peptides as defined herein that are discontinuous in the amino acid sequence of the
proteins or peptides as defined herein but are brought together in the three-dimensional
structure or continuous or linear epitopes which are composed of a single polypeptide

chain.

Fragment of a sequence: A fragment of a sequence may typically be a shorter portion

of a full-length sequence of e.g. a nucleic acid molecule or an amino acid sequence.
Accordingly, a fragment, typically, consists of a sequence that is identical to the
corresponding stretch within the full-length sequence. A preferred fragment of a sequence in
the context of the present invention, consists of a continuous stretch of entities, such as
nucleotides or amino acids corresponding to a continuous stretch of entities in the molecule
the fragment is derived from, which represents at least 20%, preferably at least 30%, more
preferably at least 40%, more preferably at least 50%, even more preferably at least 60%,
even more preferably at least 70%, and most preferably at least 80% of the total (i.e. full-

length) molecule from which the fragment is derived.

G/C modified: A G/C-modified nucleic acid may typically be a nucleic acid,
preferably an artificial nucleic acid molecule as defined herein, based on a modified wild-
type sequence comprising a preferably increased number of guanosine and/or cytosine
nucleotides as compared to the wild-type sequence. Such an increased number may be
generated by substitution of codons containing adenosine or thymidine nucleotides by
codons containing guanosine or cytosine nucleotides. if the enriched G/C content occurs in

a coding region of DNA or RNA, it makes use of the degeneracy of the genetic code.
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Accordingly, the codon substitutions preferably do not alter the encoded amino acid

residues, but exclusively increase the G/C content of the nucleic acid molecule.

Gene therapy: Gene therapy may typically be understood to mean a treatment of a patient’s
body or isolated elements of a patient’s body, for example isolated tissues/cells, by nucleic
acids encoding a peptide or protein. It typically may comprise at least one of the steps of a)
administration of a nucleic acid, preferably an artificial nucleic acid molecule as defined
herein, directly to the patient - by whatever administration route - or /n vitro to isolated
cells/tissues of the patient, which results in transfection of the patient’s cells either /n vivo/ex
vivo or in vitrg; b) transcription and/or translation of the introduced nucleic acid molecule;
and optionally c) re-administration of isolated, transfected cells to the patient, if the nucleic

acid has not been administered directly to the patient.

Genetic vaccination: Genetic vaccination may typically be understood to be vaccination

by administration of a nucleic acid molecule encoding an antigen or an immunogen or
fragments thereof. The nucleic acid molecule may be administered to a subject’s body or to
isolated cells of a subject. Upon transfection of certain cells of the body or upon
transfection of the isolated cells, the antigen or immunogen may be expressed by those cells
and subsequently presented to the immune system, eliciting an adaptive, i.e. antigen-
specific immune response. Accordingly, genetic vaccination typically comprises at least one
of the steps of a) administration of a nucleic acid, preferably an artificial nucleic acid
molecule as defined herein, to a subject, preferably a patient, or to isolated cells of a
subject, preferably a patient, which usually results in transfection of the subject’s cells either
in vivo or in vitro, b) transcription and/or translation of the introduced nucleic acid
molecule; and optionally c) re-administration of isolated, transfected cells to the subject,

preferably the patient, if the nucleic acid has not been administered directly to the patient.

Heterologous sequence: Two sequences are typically understood to be ‘heterologous’

if they are not derivable from the same gene. l.e., although heterologous sequences may be
derivable from the same organism, they naturally (in nature) do not occur in the same

nucleic acid molecule, such as in the same mRNA.

Humoral immunity/humoral immune response: Humoral immunity refers typically to

antibody production and optionally to accessory processes accompanying antibody

production. A humoral immune response may be typically characterized, e.g., by Th2
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activation and cytokine production, germinal center formation and isotype switching,
affinity maturation and memory cell generation. Humoral immunity also typically may refer
to the effector functions of antibodies, which include pathogen and toxin neutralization,
classical complement activation, and opsonin promotion of phagocytosis and pathogen

elimination.

Immunogen: In the context of the present invention an immunogen may be typically
understood to be a compound that is able to stimulate an immune response. Preferably, an
immunogen is a peptide, polypeptide, or protein. In a particularly preferred embodiment, an
immunogen in the sense of the present invention is the product of translation of a provided
nucleic acid molecule, preferably an artificial nucleic acid molecule as defined herein.

Typically, an immunogen elicits at least an adaptive immune response.

Immunostimulatory composition:  In the context of the invention, an immunostimulatory

composition may be typically understood to be a composition containing at least one
component which is able to induce an immune response or from which a component
which is able to induce an immune response is derivable. Such immune response may be
preferably an innate immune response or a combination of an adaptive and an innate
immune response. Preferably, an immunostimulatory composition in the context of the
invention contains at least one artificial nucleic acid molecule, more preferably an RNA, for
example an mRNA molecule. The immunostimulatory component, such as the mRNA may
be complexed with a suitable carrier. Thus, the immunostimulatory composition may
comprise an mRNA/carrier-complex. Furthermore, the immunostimulatory composition may
comprise an adjuvant and/or a suitable vehicle for the immunostimulatory component, such

as the mRNA.

Immune response: An immune response may typically be a specific reaction of the adaptive

immune system to a particular antigen (so called specific or adaptive immune response) or
an unspecific reaction of the innate immune system (so called unspecific or innate immune

response), or a combination thereof.

Immune system: The immune system may protect organisms from infection. If a pathogen

succeeds in passing a physical barrier of an organism and enters this organism, the innate
immune system provides an immediate, but non-specific response. If pathogens evade this

innate response, vertebrates possess a second layer of protection, the adaptive immune



10

15

20

25

30

WO 2013/143700 PCT/EP2013/000938

15

system. Here, the immune system adapts its response during an infection to improve its
recognition of the pathogen. This improved response is then retained after the pathogen has
been eliminated, in the form of an immunological memory, and allows the adaptive
immune system to mount faster and stronger attacks each time this pathogen is
encountered. According to this, the immune system comprises the innate and the adaptive
immune system. Each of these two parts typically contains so called humoral and cellular

components.

Immunostimulatory RNA:  An immunostimulatory RNA (isRNA) in the context of the

invention may typically be an RNA that is able to induce an innate immune response. It
usually does not have an open reading frame and thus does not provide a peptide-antigen
or immunogen but elicits an immune response e.g. by binding to a specific kind of Toll-like-
receptor (TLR) or other suitable receptors. However, of course also mRNAs having an open
reading frame and coding for a peptide/protein may induce an innate immune response

and, thus, may be immunostimulatory RNAs.

Innate immune system: The innate immune system, also known as non-specific (or
unspecific) immune system, typically comprises the cells and mechanisms that defend the
host from infection by other organisms in a non-specific manner. This means that the cells
of the innate.system may recognize and respond to pathogens in a generic way, but unlike
the adaptive immune system, it does not confer long-lasting or protective immunity to the
host. The innate immune system may be, e.g., activated by ligands of Toll-like receptors
(TLRs) or other auxiliary'substances such as lipopolysaccharides, TNF-alpha, CD40 ligand,
or cytokines, monokines, lymphokines, interleukins or chemokines, IL-1, IL-2, IL-3, IL-4, IL-
5, IL-6, IL-7, IL-8, IL-9, IL-10, IL-11, IL-12, IL-13, IL-14, IL-15, IL-16, IL-17, IL-18, IL-19, IL-
20, 1L-21, 1L-22, IL-23, IL-24, IL-25, 1L-26, IL-27, 1L-28, IL-29, IL-30, IL-31, IL-32, IL-33, IFN-
alpha, IFN-beta, IFN-gamma, GM-CSF, G-CSF, M-CSF, LT-beta, TNF-alpha, growth factors,
and hGH, a ligand of human Toll-like receptor TLR1, TLR2, TLR3, TLR4, TLR5, TLR6, TLR7,
TLR8, TLR9, TLR10, a ligand of murine Toll-like receptor TLR1, TLR2, TLR3, TLR4, TLR5,
TLR6, TLR7, TLR8, TLR9, TLR10, TLR11, TLR12 or TLR13, a ligand of a NOD-like receptor,
a ligand of a RIG-I like receptor, an immunostimulatory nucleic acid, an immunostimulatory
RNA (isRNA), a CpG-DNA, an antibacterial agent, or an anti-viral agent. The
pharmaceutical composition according to the present invention may comprise one or more

such substances. Typically, a response of the innate immune system includes recruiting
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immune cells to sites of infection, through the production of chemical factors, including
specialized chemical mediators, called cytokines; activation of the complement cascade;
identification and removal of foreign substances present in organs, tissues, the blood and
lymph, by specialized white blood cells; activation of the adaptive immune system; and/or

acting as a physical and chemical barrier to infectious agents.

Cloning site: A cloning site is typically understood to be a segment of a nucleic acid
molecule, which is suitable for insertion of a nucleic acid sequence, e.g., a nucleic acid
sequence comprising an open reading frame. Insertion may be performed by any molecular
biological method known to the one skilled in the art, e.g. by restriction and ligation. A
cloning site typically comprises one or more restriction enzyme recognition sites (restriction
sites). These one or more restrictions sites may be recognized by restriction enzymes which
cleave the DNA at these sites. A cloning site which comprises more than one restriction site

may also be termed a multiple cloning site (MCS) or a polylinker.

Nucleic acid molecule: A nucleic acid molecule is a molecule comprising, preferably

consisting of nucleic acid components. The term nucleic acid molecule preferably refers to
DNA or RNA molecules. It is preferably used synonymous with the term “polynucleotide”.
Preferably, a nucleic acid molecule is a polymer comprising or consisting of nucleotide
monomers which are covalently linked to each other by phosphodiester-bonds of a
sugar/phosphate-backbone. The term “nucleic acid molecule” also encompasses modified
nucleic acid molecules, such as base-modified, sugar-modified or backbone-modified etc.

DNA or RNA molecules.

Open reading frame: An open reading frame (ORF) in the context of the invention may

typically be a sequence of several nucleotide triplets which may be translated into a peptide
or protein. An open reading frame preferably contains a start codon, i.e. a combination of
three subsequent nucleotides coding usually for the amino acid methionine (ATG or AUG),
at its 5’-end and a subsequent region which usually exhibits a length which is a multiple of
3 nucleotides. An ORF is preferably terminated by a stop-codon (e.g., TAA, TAG, TGA).
Typically, this is the only stop-codon of the open reading frame. Thus, an open reading
frame in the context of the present invention is preferably a nucleotide sequence, consisting
of a number of nucleotides that may be divided by three, which starts with a start codon

(e.g. ATG or AUG) and which preferably terminates with a stop codon (e.g., TAA, TGA, or
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TAG or UAA, UAG, UGA, respectively). The open reading frame may be isolated or it may
be incorporated in a longer nucleic acid sequence, for example in a vector or an mRNA. An

open reading frame may also be termed ’protein coding region’.

Peptide: A peptide or polypeptide is typically a polymer of amino acid monomers, linked by
peptide bonds. It typically contains less than 50 monomer units. Nevertheless, the term
peptide is not a disclaimer for molecules having more than 50 monomer units. Long
peptides are also called polypeptides, typically having between 50 and 600 monomeric

units.

Pharmaceutically effective amount: A pharmaceutically effective amount in the context of

the invention is typically understood to be an amount that is sufficient to induce a
pharmaceutical effect, such as an immune response, altering a pathological level of an
expressed peptide or protein, or substituting a lacking gene product, e.g., in case of a

pathological situation.

Protein A protein typically comprises one or more peptides or polypeptides. A
protein is typically folded into 3-dimensional form, which may be required for to protein to

exert its biological function.

Poly(A) sequence: A poly(A) sequence, also called poly(A) tail or 3'-poly(A) tail, is typically

understood to be a sequence of adenine nucleotides, e.g., of up to about 400 adenine
nucleotides, e.g. from about 20 to about 400, preferably from about 50 to about 400, more
preferably from about 50 to about 300, even more preferably from about 50 to about 250,
most preferably from about 60 to about 250 adenine nucleotides. A poly(A) sequence is
typically located at the 3’end of an mRNA. In the context of the present invention, a poly(A)
sequence may be located within an mRNA or any other nucleic acid molecule, such as,
e.g., in a vector, for example, in a vector serving as template for the generation of an RNA,

preferably an mRNA, e.g., by transcription of the vector.

Polyadenylation: Polyadenylation is typically understood to be the addition of a poly(A)

sequence to a nucleic acid molecule, such as an RNA molecule, e.g. to a premature mRNA.

Polyadenylation may be induced by a so called polyadenylation signal. This signal is

preferably located within a stretch of nucleotides at the 3’-end of a nucleic acid molecule,

such as an RNA molecule, to be polyadenylated. A polyadenylation signal typically



10

15

20

25

30

WO 2013/143700 PCT/EP2013/000938

18

comprises a hexamer consisting of adenine and uracil/thymine nucleotides, preferably the
hexamer sequence AAUAAA. Other sequences, preferably hexamer sequences, are also
conceivable. Polyadenylation typically occurs during processing of a pre-mRNA (also called
premature-mRNA). Typically, RNA maturation (from pre-mRNA to mature mRNA)

comprises the step of polyadenylation.

Restriction site: A restriction site, also termed ‘restriction enzyme recognition site’, is

a nucleotide sequence recognized by a restriction enzyme. A restriction site is typically a
short, preferably palindromic nucleotide sequence, e.g. a sequence comprising 4 to 8
nucleotides. A restriction site is preferably specifically recognized by a restriction enzyme.
The restriction enzyme typically cleaves a nucleotide sequence comprising a restriction site
at this site. In a double-stranded nucleotide sequence, such as a double-stranded DNA

sequence, the restriction enzyme typically cuts both strands of the nucleotide sequence.

RNA, mRNA: RNA is the usual abbreviation for ribonucleic-acid. It is a nucleic acid

molecule, i.e. a polymer consisting of nucleotides. These nucleotides are usually adenosine-
monophosphate, uridine-monophosphate, guanosine-monophosphate and  cytidine-
monophosphate monomers which are connected to each other along a so-called backbone.
The backbone is formed by phosphodiester bonds between the sugar, ‘i.e. ribose, of a first
and a phosphate moiety of a second, adjacent monomer. The specific succession of the
monomers is called the RNA-sequence. Usually RNA may be obtainable by transcription of
a DNA-sequence, e.g., inside a cell. In eukaryotic cells, transcription is typically performed
inside the nucleus or the mitochondria. /n vivo, transcription of DNA usually results in the
so-called premature RNA which has to be processed into so-called messenger-RNA, usually
abbreviated as mRNA. Processing of the premature RNA, e.g. in eukaryotic organisms,
comprises a variety of different posttranscriptional-modifications such as splicing, 5'-
capping, polyadenylation, export from the nucleus or the mitochondria and the like. The
sum of these processes is also called maturation of RNA. The mature messenger RNA
usually provides the nucleotide sequence that may be translated into an amino acid
sequence of a particular peptide or protein. Typically, a mature mRNA comprises a 5’-cap,
a 5'UTR, an open reading frame, a 3’UTR and a poly(A) sequence. Aside from messenger
RNA, several non-coding types of RNA exist which may be involved in regulation of

transcription and/or translation.
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Sequence of a nucleic acid molecule: The sequence of a nucleic acid molecule is

typically understood to be the particular and individual order, i.e. the succession of its
nucleotides. The sequence of a protein or peptide is typically understood to be the order,

i.e. the succession of its amino acids.

Sequence identity:  Two or more sequences are identical if they exhibit the same length

and order of nucleotides or amino acids. The percentage of identity typically describes the
extent to which two sequences are identical, i.e. it typically describes the percentage of
nucleotides that correspond in their sequence position with identical nucleotides of a
reference-sequence. For determination of the degree of identity, the sequences to be
compared are considered to exhibit the same length, i.e. the length of the longest sequence
of the sequences to be compared. This means that a first sequence consisting of 8
nucleotides is 80% identical to a second sequence consisting of 10 nucleotides comprising
the first sequence. In other words, in the context of the present invention, identity of
sequences preferably relates to the percentage of nucleotides of a sequence which have the
same position in two or more sequences having the same length. Gaps are usually regarded

as non-identical positions, irrespective of their actual position in an alignment.

Stabilized nucleic acid molecule: A stabilized nucleic acid molecule is a nucleic acid

molecule, preferably a DNA or RNA molecule that is modified such, that it is more stable to
disintegration or degradation, e.g., by environmental factors or enzymatic digest, such as by
an exo- or endonuclease degradation, than the nucleic acid molecule without the
modification. Preferably, a stabilized nucleic acid molecule in the context of the present
invention is stabilized in a cell, such as a prokaryotic or eukaryotic cell, preferably in a
mammalian cell, such as a human cell. The stabilization effect may also be exerted outside
of cells, e.g. in a buffer solution etc., for example, in a manufacturing process for a

pharmaceutical composition comprising the stabilized nucleic acid molecule.

Transfection: The term ‘transfection’ refers to the introduction of nucleic acid molecules,
such as DNA or RNA (e.g. mRNA) molecules, into cells, preferably into eukaryotic cells. In
the context of the present invention, the term ’transfection’ encompasses any method
known to the skilled person for introducing nucleic acid molecules into cells, preferably
into eukaryotic cells, such as into mammalian cells. Such methods encompass, for example,

electroporation, lipofection, e.g. based on cationic lipids and/or liposomes, calcium
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phosphate precipitation, nanoparticle based transfection, virus based transfection, or
transfection based on cationic polymers, such as DEAE-dextran or polyethylenimine etc.

Preferably, the introduction is non-viral.

Vaccine: A vaccine is typically understood to be a prophylactic or therapeutic
material providing at least one antigen, preferably an immunogen. The antigen or
immunogen may be derived from any material that is suitable for vaccination. For example,
the antigen or immunogen may be derived from a pathogen, such as from bacteria or virus
particles etc., or from a tumor or cancerous tissue. The antigen or immunogen stimulates the

body's adaptive immune system to provide an adaptive immune response.
V4 p Y p p p

Vector: The term "vector’ refers to a nucleic acid molecule, preferably to an artificial
nucleic acid molecule. A vector in the context of the present invention is suitable for
incorporating or harboring a desired nucleic acid sequence, such as a nucleic acid
sequence comprising an open reading frame. Such vectors may be storage vectors,
expression vectors, cloning vectors, transfer vectors etc. A storage vector is a vector which
allows the convenient storage of a nucleic acid molecule, for example, of an mRNA
molecule. Thus, the vector may comprise a sequence corresponding, e.g., to a desired
mRNA sequence or a part thereof, such as a sequence corresponding to the open reading
frame and the 3’UTR of an mRNA. An expression vector may be used for production of
expression products such as RNA, e.g. mRNA, or peptides, polypeptides or proteins. For
example, an expression vector may comprise sequences needed for transcription of a
sequence stretch of the vector, such as a promoter sequence, e.g. an RNA promoter
sequence. A cloning vector is typically a vector that contains a cloning site, which may be
used to incorporate nucleic acid sequences into the vector. A cloning vector may be, e.g., a
plasmid vector or a bacteriophage vector. A transfer vector may be a vector which is
suitable for transferring nucleic acid molecules into cells or organisms, for example, viral
vectors. A vector in the context of the present invention may be, e.g., an RNA vector or a
DNA vector. Preferably, a vector is a DNA molecule. Preferably, a vector in the sense of the
present application comprises a cloning site, a selection marker, such as an antibiotic
resistance factor, and a sequence suitable for multiplication of the vector, such as an origin
of replication. Preferably, a vector in the context of the present application is a plasmid

vector.



10

15

20

25

30

WO 2013/143700 PCT/EP2013/000938

21

Vehicle: A vehicle is typically understood to be a material that is suitable for storing,
transporting, and/or administering a compound, such as a pharmaceutically active
compound. For example, it may be a physiologically acceptable liquid which is suitable for

storing, transporting, and/or administering a pharmaceutically active compound.

3’-untranslated region (3"UTR): A 3’UTR is typically the part of an mRNA which is

located between the protein coding region (i.e. the open reading frame) and the poly(A)
sequence of the mRNA. A 3’UTR of the mRNA is not translated into an amino acid
sequence. The 3’UTR sequence is generally encoded by the gene which is transcribed into
the respective mRNA during the gene expression process. The genomic sequence is first
transcribed into pre-mature mRNA, which comprises optional introns. The pre-mature
mRNA is then further processed into mature mRNA in a maturation process. This maturation
process comprises the steps of 5'capping, splicing the pre-mature mRNA to excise optional
introns and modifications of the 3’-end, such as polyadenylation of the 3’-end of the pre-
mature mRNA and optional endo- or exonuclease cleavages etc. In the context of the

present invention, a 3'UTR corresponds to the sequence of a mature mRNA which is

located 3’ to the stop codon of the protein coding region, preferably immediately 3’ to the
stop codon of the protein coding region, and which extends to the 5'-side of the poly(A)
sequence, preferably to the nucleotide immediately 5’ to the poly(A) sequence. The term
“corresponds to” means that the 3'UTR sequence may be an RNA sequence, such as in the
mRNA sequence used for defining the 3’UTR sequence, or a DNA sequence which
corresponds to such RNA sequence. In the context of the present invention, the term “a
3’UTR of a gene”, such as “a 3'UTR of an albumin gene”, is the sequence which
corresponds to the 3’UTR of the mature mRNA derived from this gene, i.e. the mRNA
obtained by transcription of the gene and maturation of the pre-mature mRNA. The term

“3'UTR of a gene” encompasses the DNA sequence and the RNA sequence of the 3'UTR.

5’-untranslated region (5’UTR): A 5'UTR is typically understood to be a particular

section of messenger RNA (mRNA). It is located 5’ of the open reading frame of the mRNA.
Typically, the 5’UTR starts with the transcriptional start site and ends one nucleotide before
the start codon of the open reading frame. The 5’UTR may comprise elements for
controlling gene expression, also called regulatory elements. Such regulatory elements may
be, for example, ribosomal binding sites or a 5’-Terminal Oligopyrimidine Tract. The 5'UTR

may be posttranscriptionally modified, for example by addition of a 5’-cap. In the context of
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the present invention, a 5’UTR corresponds to the sequence of a mature mRNA which is
located between the 5’cap and the start codon. Preferably, the 5'UTR corresponds to the
sequence which extends from a nucleotide located 3’ to the 5'-cap, preferably from the
nucleotide located immediately 3’ to the 5’cap, to a nucleotide located 5’ to the start codon
of the protein coding region, preferably to the nucleotide located immediately 5’ to the start
codon of the protein coding region. The nucleotide located immediately 3’ to the 5'cap of a
mature mRNA typically corresponds to the transcriptional start site. The term “corresponds
to” means that the 5’UTR sequence may be an RNA sequence, such as in the mRNA
sequence used for defining the 5’UTR sequence, or a DNA sequence which corresponds to
such RNA sequence. In the context of the present invention, the term “a 5’UTR of a gene”,
such as “a 5’UTR of a TOP gene”, is the sequence which corresponds to the 5'UTR of the
mature mRNA derived from this gene, i.e. the mRNA obtained by transcription of the gene
and maturation of the pre-mature mRNA. The term “5’UTR of a gene” encompasses the

DNA sequence and the RNA sequence of the 5'UTR.

5'Terminal Oligopyrimidine Tract (TOP):  The 5’terminal oligopyrimidine tract (TOP) is

typically a stretch of pyrimidine nucleotides located at the 5’ terminal region of a nucleic
acid molecule, such as the 5’ terminal region of certain mRNA molecules or the 5’ terminal
region of a functional entity, e.g. the transcribed region, of certain genes. The sequence
starts with a cytidine, which usually corresponds to the transcriptional start site, and is fol-
lowed by a stretch of usually about 3 to 30 pyrimidine nucleotides, more often 3 to 15
pyrimidine nucleotides. For example, the TOP may comprise 3, 4, 5, 6, 7, 8, 9, 10, 11, 12,
13,14, 15,16, 17, 18, 19, 20, 21, 22, 23, 24, 25, 26, 27, 28, 29, 30 or even more nucleo-
tides. The pyrimidine stretch and thus the 5’ TOP ends one nucleotide 5’ to the first purine
nucleotide located downstream of the TOP. Messenger RNA that contains a 5'-terminal
oligopyrimidine tract is often referred to as TOP mRNA. Accordingly, genes that provide
such messenger RNAs are referred to as TOP genes. TOP sequences have, for example,
been found in genes and mRNAs encoding peptide elongation factors and ribosomal pro-

teins.

TOP motif:  In the context of the present invention, a TOP motif is a nucleic acid se-
quence which corresponds to a 5'TOP as defined above. Thus, a TOP motif in the context

of the present invention is preferably a stretch of pyrimidine nucleotides having a length of
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3-30 nucleotides. Preferably, the TOP-motif consists of at least 3 pyrimidine nucleotides,
preferably at least 4 pyrimidine nucleotides, preferably at least 5 pyrimidine nucleotides,
more preferably at least 6 nucleotides, more preferably at least 7 nucleotides, most prefera-
bly at least 8 pyrimidine nucleotides, wherein the stretch of pyrimidine nucleotides prefera-
bly starts at its 5’end with a cytosine nucleotide. In TOP genes and TOP mRNAs, the TOP-
motif preferably starts at its 5’end with the transcriptional start site and ends one nucleotide
5’ to the first purin residue in said gene or mRNA. A TOP motif in the sense of the present

invention is preferably located at the 5’end of a sequence which represents a 5'UTR or at

“the 5’end of a sequence which codes for a 5’UTR. Thus, preferably, a stretch of 3 or more

pyrimidine nucleotides is called “TOP motif” in the sense of the present invention if this
stretch is located at the 5’end of a respective sequence, such as the artificial nucleic acid
molecule according to the present invention, the 5'UTR element of the artificial nucleic
acid molecule according to the present invention, or the nucleic acid sequence which is
derived from the 5’UTR of a TOP gene as described herein. In other words, a stretch of 3 or
more pyrimidine nucleotides which is not located at the 5’-end of a 5’UTR or a 5’UTR ele-
ment but anywhere within a 5’UTR or a 5’UTR element is preferably not referred to as “TOP

motif”.

TOP gene:  TOP genes are typically characterised by the presence of a 5’ terminal oli-
gopyrimidine tract. Furthermore, most TOP genes are characterized by a growth-associated
translational regulation. However, also TOP genes with a tissue specific translational regula-

tion are known. As defined above, the 5’UTR of a TOP gene corresponds to the sequence of

a 5'UTR of a mature mRNA derived from a TOP gene, which preferably extends from the
nucleotide located 3’ to the 5’cap to the nucleotide located 5’ to the start codon. A 5'UTR
of a TOP gene typically does not comprise any start codons, preferably no upstream AUGs
(UAUGsS) or upstream open reading frames (UORFs). Therein, upstream AUGs and upstream
open reading frames are typically understood to be AUGs and open reading frames that
occur 5’ of the start codon (AUG) of the open reading frame that should be translated. The
5’UTRs of TOP genes are generally rather short. The lengths of 5'UTRs of TOP genes may
vary between 20 nucleotides up to 500 nucleotides, and are typically less than about 200
nucleotides, preferably less than about 150 nucleotides, more preferably less than about
100 nucleotides. Exemplary 5'UTRs of TOP genes in the sense of the present invention are

the nucleic acid sequences extending from the nucleotide at position 5 to the nucleotide
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located immediately 5' to the start codon (e.g. the ATG) in the sequences according to SEQ ID
NOs. 1-1363, SEQ ID NO. 1395, SEQ ID NO. 1421 and SEQ ID NO. 1422.

In a first aspect, the present invention relates to an artificial nucleic acid molecule comprising

a. at least one 5'-untranslated region element (5'UTR element) which comprises or

consists of a nucleic acid sequence which is derived from the 5'UTR of a TOP gene or

which is derived from a variant of the 5'UTR ot'a TOP gene; and

b. at least one open reading frame (ORF).

In a first embodiment there is provided an artificial nucleic acid molecule comprising:

a.

at least one 5’-untranslated region element (5"UTR element) which comprises or
consists of a nucleic acid sequence which is derived from the 5UTR of a TOP

gene or which is derived from a variant of the 5UTR of a TOP gene;
at least one open reading frame (ORF); and

at least one $UTR element compring or consisting of a nucleic acid sequence
derived from a 3'UTR of an albumin gene or from a variant of a $UTR of an

albumin gene.

In a second embodiment there is provided a vector comprising:

at least one 5’-untranslated region element (5"UTR element) which comprises or
consists of a nucleic acid sequence which is derived from the 55UTR of a TOP

gene or which is derived from a variant of the 5UTR of a TOP gene;
at least one open reading frame (ORF) and/or at least one cloning site; and

at least one 3'UTR element, which comprises or consists of a nucleic acid
sequence derived from a 8'UTR of an albumin gene or from a variant of a 3UTR

of an albumin gene.

In a third embodiemnt there is provided a cell comprising the artificial nucleic acid molecule

according to the first embodiment or the vector according to the second embodiment.

In a fouth embodiment there is provided a pharmaceutical composition comprising the artificial

nucleic acid molecule according to the first embodiemnt, the vector according to the second

embodiment, or the cell according to the third embodiment.
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In a fifth embodiemnt there is provided use of the artificial nucleic acid molecule according to the
first embodiment, the vector according to the second embodiment, the cell according to the third
embodiment, or the pharmaceutical composition according the fouth embodiment for the

manufacture of a medicament.

In a sixth embodiment there is provided use of the artificial nucleic acid molecule according to
the first embodiment, the vector according the second embodiment, the cell according to the
third embodiment, or the pharmaceutical composition according to the fourth embodiment as a

vaccine or in gene therapy.

In a seventh embodiment there is provided a method for treating or preventing a disorder
comprising administering the artificial nucleic acid molecule according to the first embodiment,
the vector according to the second embodiment, the cell according to the third embodiment, or

the pharmaceutical composition according to the fourth embodiment to a subject in need thereof.

In an eighth embodiment there is provided a method of treating or preventing a disorder
comprising transfection of a cell with the artificial nucleic acid molecule according to the first

embodiment or the vector according to the second embodiment.

In a ninth embodiment there is provided a method for increasing protein production from an
artificial nucleic acid molecule, comprising the step of providing the artificial nucleic acid

molecule with:

o

1. at least one 5’-untranslated region element (5"UTR element) which comprises or
consists of a nucleic acid sequence which is derived from the 5’UTR of a TOP gene

or which is derived from a variant of the 5UTR of a TOP gene, and

L. at least one 3’'UTR element which comprises or consists of a nucleic acid sequence
derived from the 3"UTR of an albumin gene or from a variant of a 3 UTR of an

albumin gene.

In a tenth embodiment there is provided a kit comprising an artificial nucleic acid molecule
according to the first embodiment, the vector according to the second embodiment, or the cell
according to the third embodiment, and/or the pharmaceutical composition according to the

fourth embodiment.
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Such an artificial nucleic acid molecule may be DNA or RNA. In case the artificial nucleic acid
molecule is DNA it may be used for providing RNA, preferably an mRNA with a corresponding
sequence as 1s described further below. The inventive artificial nucleic acid molecule is
particularly useful in gene therapy and genetic vaccination because it may provide increased
and/or prolonged protein production of the protein encoded by the open reading trame. It is
preferred, if the components (a) and (b) are heterologous, such that the inventive nucleic acid

molecule does not occur naturally, but is an artificial chimeric recombinant nucleic acid molecule.

In this context, the term '5'"UTR element' preferably refers to a nucleic acid sequence which
represents a 5'UTR of an artificial nucleic acid sequence, such as an artificial mRNA, or which
codes for a 5'UTR of an artificial nucleic acid molecule. Thus, preferably, a 5'UTR element may
be the 5'UTR of an mRNA, preferably of an artificial mRNA, or it may be the transcription
template for a 5'UTR of an mRNA. Thus, a 5'UTR element preferably is a nucleic acid sequence
which corresponds to the 5'UTR of an mRNA, preferably to the 5'UTR of an artificial mRNA,
such as an mRNA obtained by transcription of a geneticallyengineered vector construct.
Preferably, a 5'UTR element in the sense of the present invention functions as a 5'UTR or codes
tor a nucleotide sequence that fulfils the function of a 5'UTR. The term 's'UTR element' may also
refer to a fragment or part of a 5'UTR of an artificial nucleic acid sequence, such as an artificial
mRNA, or which codes for a part or fragment of a 5'UTR ot an artificial nucleic acid molecule.
This means that the 5'UTR element in the sense of the present invention may be comprised in

the 3'UTR of an artificial
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nucleic acid sequence, such as an artificial mRNA, or which codes for a 5’UTR of an

artificial nucleic acid molecule.

According to the invention, the 5'UTR element comprises or consists of a nucleic acid
sequence that is derived from the 5’UTR of a TOP gene or from a variant of the 5’UTR of a
TOP gene.

The term “a nucleic acid sequence which is derived from the 5'UTR of a TOP gene’
preferably refers to a nucleic acid sequence which is based on the 5’'UTR sequence of a
TOP gene or on a fragment thereof. This term includes sequences corresponding to the
entire 5'UTR sequence, i.e. the full length 5’UTR sequence of a TOP gene, and sequences
corresponding to a fragment of the 5’UTR sequence of a TOP gene. Preferably, a fragment
of a 5’.UTR of a TOP gene consists of a continuous stretch of nucleotides corresponding to a
continuous stretch of nucleotides in the full-length 5'UTR of a TOP gene, which represents
at least 20%, preferably at least 30%, more preferably at least 40%, more preferably at least
50%, even more preferably at least 60%, even more preferably at least 70%, even more
preferably at least 80%, and most preferably at least 90% of the full-length 5’UTR of a TOP
gene. Such a fragment, in the sense of the present invention, is preferably a functional
fragment as described herein. A particularly preferred fragment of a 5’UTR of a TOP gene is
a 5'UTR of a TOP gene lacking the 5 TOP motif, which typically corresponds to a
pyrimidine stretch of 3 to 30 pyrimidine nucleotides at the 5 terminus of the 5'UTR of a
TOP gene. For the above preferred embodiment of the invention employing a 5’'UTR of a
TOP gene, the 5’UTR (comprised by the inventive nucleic acid molecule) starts with the first
nucleotide following the most 3’-terminal nucleotide of the 5'TOP motif. In case the 5'TOP
motif does not correspond to the 5’terminal part of the 5'UTR of the TOP gene, the 5" UTR
(of the TOP gene) employed in the inventive nucleic acid may consist of the nucleotide
sequence located upstream of the 5’terminus of the 5'TOP motif and/or of the nucleotide
sequence located downstream of the 3’terminus of the 5'TOP motif. In an alternative
embodiment, the 5" motif of a 5’UTR of a TOP gene may be rendered dysfunctional by e.g.
introducing one or more purine nucleotides, which interupt the monotonic pyrimidine
nucleotide stretch of the 5’TOP motif such that the modified (interrupted) 5'TOP motif
sequence cannot exert its regulatory function any longer, in particular cannot exert its

function as an element for translational control. Another way of rendering the 5" TOP motif
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dysfunctional is the deletion of one or more pyrimidine nucleotides of the 5'TOP motif

sequence (either at the termini and/or within the 5"TOP motif).

In one embodiment, the 5'UTR of a TOP gene will not be derived from the 5'UTR of
ribosomal proteins (rp) mRNA (in particular not from mammalian 5’UTR of rp mRNA, more
specifically not from rpP2 (e.g. rat rpP2), rpL32, rpL30, rpL13a (e.g. mouse transplantation
antigen P198), rpS20, rpS6, rpL12 or rpS16 mRNA or not from an rpS19 mRNA (e.g. from
Xenopus). In anotther embodiment, the 5'UTR of a TOP gene is not derived from the 5'UTR
of a EF1alpha or (hamster) EF2 mRNA. The 5’UTRs of these afore-mentioned rp mRNAs are
specifically not used, if they are linked to reporter genes in the ORF of the inventive nucleic
acid. If e.g. the 5'UTR of rpS16 mRNA is used for the inventive nucleic acid, that 5’UTR will
either not contain the 5'TOP motif sequence (composed ot the oligonucleotide (CCTTTTCC
or CCUUUUCCQ) or will contain a dysfunctional variant therof by e.g. interruption of the
oligopyrimidine sequence by purine nucleotides or by deltion of one or more pyrimidine
nucleotides of that 5'TOP motif. Accordingly, the dysfunctional mutants may e.g. contain
one or more purine nuclectides within the 5'TOP motif sequence thereby lacking the
translational control function exerted by the 5"TOP motif, e.g. by abolishing its interaction
with other regulatory compounds, e.g. miRNA or interaction with granule-associated

proteins TIA-1 and TIAR.

The term ’5'UTR of a TOP gene’ preferably refers to the 5’UTR of a naturally occurring TOP

gene.

The terms ‘variant of the 5’UTR of a TOP gene’ and ’variant thereof’ in the context of a
5’UTR of a TOP gene refers to a variant of the 5’'UTR of a naturally occurring TOP gene,
preferably to a variant of the 5’UTR of a vertebrate TOP gene, preferably to a variant of the
5’UTR of a mammalian TOP gene, more preferably to a variant of the 5’UTR of a human
TOP gene. Such variant may be a modified 5'UTR of a TOP gene. For example, a variant
5'UTR may exhibit one or more nucleotide deletions, insertions, additions and/or
substitutions compared to the naturally occurring 5’UTR from which the variant is derived.
Preferably, a variant of a 5’UTR of a TOP gene is at least 40%, preferably at least 50%,
more preferably at least 60%, more preferably at least 70%, even more preferably at least

80%, even more preferably at least 90%, most preferably at least 95% identical to the



10

15

20

25

30

WO 2013/143700 PCT/EP2013/000938

27

naturally occurring 5'UTR the variant is derived from. Preferably, the variant is a functional

variant as described herein.

The term “a nucleic acid sequence that is derived from a variant of the 5’UTR of a TOP
gene” preferably refers to a nucleic acid sequence which is based on a variant of a 5’UTR
sequence of a TOP gene or on a fragment thereof. This term includes sequences
corresponding to the entire variant 5’UTR sequence, i.e. the full length variant 5’UTR
sequence of a TOP gene, and sequences corresponding to a fragment of the variant 5'UTR
sequence of a TOP gene. Preferably, a fragment of a variant of the 5'UTR of a TOP gene
consists of a continuous stretch of nucleotides corresponding to a continuous stretch of
nucleotides in the full-length variant 5’'UTR of a TOP gene, which represents at least 20%,
preferably at least 30%, more preferably at least 40%, more preferably at least 50%, even
more preferably at least 60%, even more preferably at least 70%, even more preferably at
least 80%, and most preferably at least 90% of the full-length variant 5’UTR of a TOP gene.
Such a fragment of a variant, in the sense of the present invention, is preferably a functional

fragment as described herein.

Thus, the 5’UTR element of the artificial nucleic acid molecule may comprise or consist of a
fragment of the 5'UTR of a TOP gene or of a fragment of a variant of the 5’'UTR of a TOP
gene or may comprise or consist of the entire 5’UTR of a TOP gene or may comprise or

consist of a variant of the 5'UTR of a TOP gene.

The 5’UTR element is preferably suitable for increasing protein production from the artificial

nucleic acid molecule.

Preferably, the at least one 5'UTR element is functionally linked to the ORF. This means
preferably that the 5'UTR element is associated with the ORF such that it may exert a
function, such as a protein production increasing function for the protein encoded by the
ORF or a stabilizing function on the artificial nucleic acid molecule. Preferably, the 5’'UTR
element and the ORF are associated in 5’3’ direction. Thus, preferably, the artificial
nucleic acid molecule comprises the structure 5’-5'UTR element-(optional)linker-ORF-3’,

wherein the linker may be present or absent. For example, the linker may be one or more
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nucleotides, such as a stretch of 1-50 or 1-20 nucleotides, e.g., comprising or consisting of

one or more restriction enzyme recognition sites (restriction sites).

Preferably, the 5'UTR element and the at least one open reading frame are heterologous.
The term "heterologous’ in this context means that the open reading frame and the 5'UTR
element are not occurring naturally (in nature) in this combination. Preferably, the 5'UTR
element is derived from a different gene than the open reading frame. For example, the ORF
may be derived from a different gene than the 5’UTR element, e.g. encoding a different
protein or the same protein but of a different species etc. For example, the ORF does not

encode the protein which is encoded by the gene from which the 5’'UTR element is derived.

In a preferred embodiment, the 5’UTR element, preferably the artificial nucleic acid
molecule, does not comprise a complete TOP-motif or 5'TOP sequence. Thus, preferably,
the 5’UTR element, preferably the artificial nucleic acid molecule, does not comprise the
complete TOP-motif of the TOP gene from which the nucleic acid sequence of the 5’'UTR
element is derived. For example, the 5'UTR element or the artificial nucleic acid molecule
according to the present invention may comprise 1, 2, 3, 4, 5, 6, 7, 8, 9, 10 or more
pyrimidine residues of the TOP-motif or 5'TOP, preferably 1, 2, 3, 4,5, 6, 7, 8,9, 10 or
more pyrimidine residues of the TOP-motif located at the 3’side of the TOP-motif or 5'TOP.
For example, the 5’UTR element may comprise or consist of a nucleic acid sequence which
starts at its 5’end with a pyrimidine residue that corresponds to residue 2, 3, 4, 5, 6, 7, 8, 9,
10 etc. of the TOP-motif or 5'TOP of the TOP gene from which the nucleic acid sequence
of the 5’UTR element is derived.

It is particularly preferred that the 5’UTR element, preferably the artificial nucleic acid
molecule according to the present invention, does not comprise a TOP-motif or a 5'TOP.
For example, the nucleic acid sequence of the 5’UTR element which is derived from a
5’UTR of a TOP gene starts at its 5-end with a nucleotide located at position 1, 2, 3, 4, 5,
6, 7, 8, 9 or 10 downstream of the 5’terminal oligopyrimidine tract (TOP) of the 5'UTR of a
TOP gene. Position 1 downstream of the 5'terminal oligopyrimidine tract (TOP) is the first
purine based nucleotide 3’ of the TOP-motif or the 5TOP. Accordingly, position 1
downstream of the 5’terminal oligopyrimidine tract is the first nucleotide following the 3’-

end of the 5'terminal oligopyrimidine tract in 5’-3'-direction. Likewise, position 2
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downstream of the 5'TOP is the second nucleotide following the end of the 5terminal

oligopyrimidine tract, position 3 the third nucleotide and so on.

Therefore, the 5'UTR element preferably starts 5, 10, 15, 20, 25, 30, 40 or 50 nucleotides
downstream of the transcriptional start site of the 5’UTR of a TOP gene.

In some embodiments, the nucleic acid sequence of the 5’'UTR element which is derived
from a 5’"UTR of a TOP gene terminates at its 3’-end with a nucleotide located at position 1,
2,3,4,5,6,7,8,9 or 10 upstream of the start‘ codon (e.g. A(U/T)G) of the gene or mRNA it
is derived from. Thus, the 5’UTR element does not comprise any part of the protein coding
region. Thus, preferably, the only protein coding part of the inventive artificial nucleic acid
molecule is provided by the open reading frame. However, the open reading frame is
preferably derived ~ as said above — from a gene that is different to the gene the 5'UTR

element is derived from.

It is particularly preferred that the 5'UTR element does not comprise a start codon, such as
the nucleotide sequence A(U/T)G. Thus, preferably, the artificial nucleic acid molecule will
not comprise any upstream AUGs (or upstream ATGs in case it is a DNA molecule). In other
words, in some embodiments, it may be preferred that the AUG or ATG, respectively, of the

open reading frame is the only start codon of the artificial nucleic acid molecule.

Additionally, it is preferred that the 5'UTR element does not comprise an open reading
frame. Thus, preferably, the artificial nucleic acid molecule will not comprise any upstream

open reading frames.

The nucleic acid sequence which is derived from the 5'UTR of a TOP gene is derived from
a eukaryotic TOP gene, preferably a plant or animal TOP gene, more preferably a chordate
TOP gene, even more preferably a vertebrate TOP gene, most preferably a mammalian TOP

gene, such as a human or mouse TOP gene.

Preferably, the artificial nucleic acid molecule according to the present invention comprises
a 5’UTR element which comprises or consists of a nucleic acid sequence which is derived
from the 5’UTR of a TOP gene or which is derived from a variant of the 5’UTR of a TOP

gene, wherein the TOP gene is a plant or animal TOP gene, more preferably a chordate
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TOP gene, even more preferably a vertebrate TOP gene, most preferably a mammalian TOP
gene, such as a human or mouse TOP gene and which optionally does not comprise the
nucleotide sequence A(U/T)G and optionally does not comprise an open reading frame; at
least one open reading frame (ORF); wherein optionally the 5'UTR element does not
comprise a TOP motif and wherein optionally the 5’UTR element starts at its 5’-end with a
nucleotide located at position 1, 2, 3, 4, 5, 6, 7, 8, 9 or 10 downstream of the 5’terminal
oligopyrimidine tract (TOP) of the 5'UTR of a TOP gene and wherein further optionally the
5’UTR element which is derived from a 5'UTR of a TOP gene terminates at its 3’-end with a
nucleotide located at position 1, 2, 3, 4, 5, 6, 7, 8, 9 or 10 upstream of the start codon

(A(U/T)G) of the gene or mRNA it is derived from.

For example, the 5’UTR element comprises or consists of a nucleic acid sequence which is
derived from a nucleic acid sequence selected from the group consisting of SEQ 1D NOs. 1-
1363, SEQ ID NO. 1395, SEQ ID NO. 1421 and SEQ ID NO. 1422, from the homologs of
SEQ ID NOs. 1-1363, SEQ ID NO. 1395, SEQ ID NO. 1421 and SEQ ID NO. 1422, from a
variant thereof, or a corresponding RNA sequence. The term “homologs of SEQ ID NOs. 1-
1363, SEQ ID NO. 1395, SEQ ID NO. 1421 and SEQ 1D NO. 1422” refers to sequences of
other species, e.g. other species than Homo sapiens (human) or Mus musculus (mouse),
which are homologous to the sequences according to SEQ ID NOs. 1-1363, SEQ ID NO.
1395, SEQ ID NO. 1421 or SEQ ID NO. 1422. For example, SEQ ID NO. 1 relates to a
sequence comprising the 5’UTR of Homo sapiens alpha 2 macroglobulin (A2M). A homolog
of SEQ ID NO. 1 in the context of the present invention is any such sequence derived from
an alpha 2 macroglobulin (A2M) gene or mRNA of another species than Homo sapiens,
such as any vertebrate, preferably any mammalian alpha 2 macroglobulin (A2M) gene other
than the human alpha 2 macroglobulin (A2M) gene, such as a mouse, rat, rabbit, monkey

etc. alpha 2 macroglobulin (A2M) gene.

In a preferred embodiment, the 5’'UTR element comprises or consists of a nucleic acid
sequence which is derived from a nucleic acid sequence extending from nucleotide
position 5 (i.e. the nucleotide that is located at position 5 in the sequence) to the nucleotide
position immediately 5’ to the start codon (located at the 3’ end of the sequences), e.g. the
nucleotide position immediately 5’ to the ATG sequence, of a nucleic acid sequence
selected from SEQ ID NOs. 1-1363, SEQ ID NO. 1395, SEQ ID NO. 1421 or SEQ ID NO.
1422, from the homologs of SEQ ID NOs. 1-1363, SEQ ID NO. 1395, SEQ ID NO. 1421 or
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SEQ ID NO. 1422, from a variant thereof, or a corresponding RNA sequence. It is
particularly preferred that the 5° UTR element is derived from a nucleic acid sequence
extending from the nucleotide position immediately 3’ to the 5'TOP to the nucleotide
position immediately 5’ to the start codon (located at the 3’ end of the sequences), e.g. the
nucleotide position immediately 5’ to the ATG sequence, of a nucleic acid sequence
selected from SEQ ID NOs. 1-1363, SEQ ID NO. 1395, SEQ ID NO. 1421 or SEQ ID NO.
1422, from the homologs of SEQ ID NOs. 1-1363, SEQ ID NO. 1395, SEQ ID NO. 1421 or
SEQ ID NO. 1422, from a variant thereof, or a corresponding RNA sequence.

In a preferred embodiment, the 5’UTR element comprises or consists of a nucleic acid
sequence which has an identity of at least about 40%, preferably of at least about 50%,
preferably of at least about 60%, preferably of at least about 70%, more preferably of at
least about 80%, more preferably of at least about 90%, even more preferably of at least
about 95%, even more preferably of at least about 99% to a nucleic acid sequence
extending from nucleotide position 5 to the nucleotide position immediately 5’ to the start
codon (located at the 3’ end of the sequences), e.g. the nucleotide position immediately 5
to the ATG sequence of a nucleic acid sequence selected from SEQ ID NOs. 1-1363, SEQ
ID NO. 1395, SEQ 1D NO. 1421 or SEQ ID NO. 1422,0r a corresponding RNA sequence,
or wherein the at least one 5’UTR element comprises or consists of a fragment of a nucleic
acid sequence which has an identity of at least about 40%, preferably of at least about 50%,
preferably of at least about 60%, preferably of at least about 70%, more preferably of at
least about 80%, more preferably of at least about 90%, even more preferably of at least
about 95%, even more preferably of at least about 99% to a nucleic acid sequence
extending from nucleotide position 5 to the nucleotide position immediately 5’ to the start
codon (located at the 3’ end of the sequences), e.g. the nucleotide position immediately 5
to the ATG sequence of a nucleic acid sequence, selected from SEQ ID NOs. 1-1363, SEQ
ID NO. 1395, SEQ ID NO. 1421 or SEQ ID NO. 1422, or a corresponding RNA sequence,
wherein, preferably, the fragment is as described above, i.e. being a continuous stretch of
nucleotides representing at least 20% etc. of the full-length 5’UTR the fragment is derived

from.

Preferably, the 5'UTR element comprises or consists of a nucleic acid sequence which has

an identity of at least about 40%, preferably of at least about 50%, preferably of at least
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about 60%, preferably of at least about 70%, more preferably of at least about 80%, more
preferably of at least about 90%, even more preferably of at least about 95%, even more
preferably of at least about 99% to a nucleic acid sequence extending from the nucleotide
position immediately 3’ to the 5'TOP to the nucleotide position immediately 5’ to the start
codon (located at the 3’ end of the sequences), e.g. the nucleotide position immediately 5
to the ATG sequence, of a nucleic acid sequence selected from SEQ ID NOs. 1-1363, SEQ
ID NO. 1395, SEQ ID NO. 1421 or SEQ ID NO. 1422, or a corresponding RNA sequence,
or wherein the at least one 5’UTR element comprises or consists of a fragment of a nucleic
acid sequence which has an identity of at least about 40%, preferably of at least about 50%,
preferably of at least about 60%, preferably of at least about 70%, more preferably of at
least about 80%, more preferably of at least about 90%, even more preferably of at least
about 95%, even more preferably of at least about 99% to a nucleic acid sequence
extending from the nucleotide position immediately 3’ to the 5'TOP to the nucleotide
position immediately 5’ to the start codon (located at the 3’ end of the sequences), e.g. the
nucleotide position immediately 5’ to the ATG sequence, of a nucleic acid sequence
selected from SEQ 1D NOs. 1-1363, SEQ ID NO. 1395, SEQ ID NO. 1421 or SEQ ID NO.
1422, or a corresponding RNA sequence, wherein, preferably, the fragment is as described
above, i.e. being a continuous stretch of nucleotides representing at least 20% etc. of the

full-length 5’UTR the fragment is derived from.

Preferably, the above defined fragments and variants (e.g. exhibiting at least 40% identity) of
the sequences according to SEQ ID NOs. 1-1363, SEQ ID NO. 1395, SEQ ID NO. 1421 or

SEQ ID NO. 1422, are functional fragments and variants as described herein.

Furthermore, the artificial nucleic acid molecule according to the present invention may
comprise more than one 5'UTR elements as described above. For example, the artificial
nucleic acid molecule according to the present invention may comprise one, two, three,
four or more 5’UTR elements, wherein the individual 5’"UTR elements may be the same or
they may be different. For example, the artificial nucleic acid molecule according to the
present invention may comprise two essentially identical 5’UTR elements as described
above, e.g. two 5'UTR elements comprising or consisting of a nucleic acid sequence which
is derived from a nucleic acid sequence selected from the group consisting of SEQ ID NOs.

1-1363, SEQ ID NO. 1395, SEQ ID NO. 1421 and SEQ ID NO. 1422, from the homologs of
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SEQ ID NOs. 1-1363, SEQ ID NO. 1395, SEQ ID NO. 1421 and SEQ ID NO. 1422, from a
variant thereof, or a corresponding RNA sequence or from functional variants thereof,

functional fragments thereof, or functional variant fragments thereof as described above.

In a particularly preferred embodiment, the 5'UTR element comprises or consists of a nu-
cleic acid sequence which is derived from a 5’UTR of a TOP gene encoding a ribosomal
protein or from a variant of a 5’UTR of a TOP gene encoding a ribosomal protein. Par-
ticularly preferred 5’UTR elements comprise or consist of a nucleic acid sequence
which are derived from a 5 UTR of a TOP gene coding for a ribosomal protein se-
lected from RPSA, RPS2, RPS3, RPS3A, RPS4, RPS5, RPS6, RPS7, RPS8, RPS9,
RPS10, RPS11, RPS12, RPS13, RPS14, RPS15, RPS15A, RPS16, RPS17, RPS18,
RPS19, RPS20, RPS21, RPS23, RPS24, RPS25, RPS26, RPS27, RPS27A, RPS28,
RPS29, RPS30, RPL3, RPL4, RPL5, RPL6, RPL7, RPL7A, RPL8, RPL9, RPL10,
RPL10A, RPL11, RPL12, RPL13, RPL13A, RPL14, RPL15, RPL17, RPL18, RPL18A,
RPL19, RPL21, RPL22, RPL23, RPL23A, RPL24, RPL26, RPL27, RPL27A, RPL28,
RPL29, RPL30, RPL31, RPL32, RPL34, RPL35, RPL35A, RPL36, RPL36A, RPL37,
RPL37A, RPL38, RPL39, RPL40, RPL41, RPLPO, RPLP1, RPLP2, RPLP3, UBA52. Par-
ticularly preferred are nucleic acid sequences which are derived from a 5° UTR of
TOP genes vertebrate coding for ribosomal proteins, such as mammalian ribosomal

proteins e.g. human or mouse ribosomal proteins.

For example, the 5’'UTR element comprises or consists of a nucleic acid sequence which is
derived from a 5'UTR of a nucleic acid sequence according to any of SEQ ID NOs: 170,
232, 244, 259, 1284, 1285, 1286, 1287, 1288, 1289, 1290, 1291, 1292, 1293, 1294,
1295, 1296, 1297, 1298, 1299, 1300, 1301, 1302, 1303, 1304, 1305, 1306, 1307, 1308,
1309, 1310, 1311, 1312, 1313, 1314, 1315, 1316, 1317, 1318, 1319, 1320, 1321, 1322,
1323, 1324, 1325, 1326, 1327, 1328, 1329, 1330, 1331, 1332, 1333, 1334, 1335, 1336,
1337, 1338, 1339, 1340, 1341, 1342, 1343, 1344, 1346, 1347, 1348, 1349, 1350, 1351,
1352, 1353, 1354, 1355, 1356, 1357, 1358, 1359, or 1360; a corresponding RNA se-
quence, a homolog thereof, or a variant thereof as described herein, preferably lacking the
5'TOP motif. As described above, the sequence extending from position 5 to the nucleotide
immediately 5’ to the ATG (which is located at the 3’end of the sequences) corresponds to

the 5'UTR of said sequences.
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Preferably, the 5’UTR element comprises or consists of a nucleic acid sequence which has -
an identity of at least about 40%, preferably of at least about 50%, preferably of at least
about 60%, preferably of at least about 70%, more preferably of at least about 80%, more
preferably of at least about 90%, even more preferably of at least about 95%, even more
preferably of at least about 99% to the 5’UTR of a nucleic acid sequence according to any
of SEQ ID NOs.: 170, 232, 244, 259, 1284, 1285, 1286, 1287, 1288, 1289, 1290, 1291,
1292, 1293, 1294, 1295, 1296, 1297, 1298, 1299, 1300, 1301, 1302, 1303, 1304, 1305,
1306, 1307, 1308, 1309, 1310, 1311, 1312, 1313, 1314, 1315, 1316, 1317, 1318, 1319,
1320, 1321, 1322, 1323, 1324, 1325, 1326, 1327, 1328, 1329, 1330, 1331, 1332, 1333,
1334, 1335, 1336, 1337, 1338, 1339, 1340, 1341, 1342, 1343, 1344, 1346, 1347, 1348,
1349, 1350, '1351, 1352, 1353, 1354, 1355, 1356, 1357, 1358, 1359, or 1360; or a
corresponding RNA sequence, preferably lacking the 5'TOP motif, or wherein the at least
one 5’UTR element comprises or consists of a fragment of a nucleic acid sequence which
has an identity of at least about 40%, preferably of at least about 50%, preferably of at least
about 60%, preferably of at least about 70%, more preferably of at least about 80%, more
preferably of at least about 90%, even more preferably of at least about 95%, even more
preferably of at least about 99% to the 5’UTR of a nucleic acid sequence according to SEQ
ID NOs: 170, 232, 244, 259, 1284, 1285, 1286, 1287, 1288, 1289, 1290, 1291, 1292,
1293, 1294, 1295, 1296, 1297, 1298, 1299, 1300, 1301, 1302, 1303, 1304, 1305, 1306,
1307, 1308, 1309, 1310, 1311, 1312, 1313, 1314, 1315, 1316, 1317, 1318, 1319, 1320,
1321, 1322, 1323, 1324, 1325, 1326, 1327, 1328, 1329, 1330, 1331, 1332, 1333, 1334,
1335, 1336, 1337, 1338, 1339, 1340, 1341, 1342, 1343, 1344, 1346, 1347, 1348, 1349,
1350, 1351, 1352, 1353, 1354, 1355, 1356, 1357, 1358, 1359, or 1360; or a
corresponding RNA sequence, wherein, preferably, the fragment is as described above, i.e.
being a continuous stretch of nucleotides representing at least 20% etc. of the full-length
5'UTR, preferably lacking the 5"TOP motif. Preferably, the fragment exhibits a length of at
least about 20 nucleotides or more, preferably of at least about 30 nucleotides or more,
more preferably of at least about 40 nucleotides or more. Preferably, the fragment is a

functional fragment as described herein.

Preferably, the 5’UTR element comprises or consists of a nucleic acid sequence which is
derived from a 5’UTR of a TOP gene encoding a ribosomal Large protein (RPL) or from a

variant of a 5’'UTR of a TOP gene encoding a ribosomal Large protein (RPL). For example,
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the 5'UTR element comprises or consists of a nucleic acid sequence which is derived from
a 5'UTR of a nucleic acid sequence according to any of SEQ ID NOs: 67, 259, 1284-1318,
1344, 1346, 1348-1354, 1357, 1358, 1421 and 1422, a corresponding RNA sequence, a
homolog thereof, or a variant thereof as described herein, preferably lacking the 5'TOP

motif.

Preferably, the 5'UTR element comprises or consists of a nucleic acid sequence which has
an identity of at least about 40%, preferably of at least about 50%, preferably of at least
about 60%, preferably of at least about 70%, more preferably of at least about 80%, more
preferably of at least about 90%, even more preferably of at least about 95%, even more
preferably of at least about 99% to the 5’UTR of a nucleic acid sequence according to any
of SEQ ID NOs. 67, 259, 1284-1318, 1344,.1346, 1348-1354, 1357, 1358, 1421 and 1422
or a corresponding RNA sequence, preferably lacking the 5'TOP motif, or wherein the at
least one 5'UTR element comprises or consists of a fragment of a nucleic acid sequence
which has an identity of at least about 40%, preferably of at least about 50%, preferably of
at least about 60%, preferably of at least about 70%, more preferably of at least about 80%,
more preferably of at least about 90%, even more preferably of at least about 95%, even
more preferably of at least about 99% to the 5'UTR of a nucleic acid sequence according to
SEQ ID NOs: 67, 259, 1284-1318, 1344, 1346, 1348-1354, 1357, 1358, 1421 and 1422 or
a corresponding RNA sequence, wherein, preferably, the fragment is as described above,
i.e. being a continuous stretch of nucleotides representing at least 20% etc. of the full-length
5’UTR, preferably lacking the 5'TOP motif. Preferably, the fragment exhibits a length of at
least about 20 nucleotides or more, preferably of at least about 30 nucleotides or more,
more preferably of at least about 40 nucleotides or more. Preferably, the fragment is a

functional fragment as described herein.

In a particularly preferred embodiment, the 5'UTR element comprises or consists of a nu-
cleic acid sequence which is derived from the 5'UTR of a ribosomal protein Large 32 gene
(RPL32), a ribosomal protein Large 35 gene (RPL35), a ribosomal protein Large 21 gene
(RPL21), an ATP synthase, H+ transporting, mitochondrial F1 complex, alpha subunit 1,
cardiac muscle (ATP5A1) gene, an hydroxysteroid (17-beta) dehydrogenase 4 gene
(HSD17B4), an androgen-induced 1 gene (AIG1), cytochrome c oxidase subunit Vic gene
(COX60), or a N-acylsphingosine amidohydrolase (acid ceramidase) 1 gene (ASAH1) or



10

15

20

25

30

WO 2013/143700 PCT/EP2013/000938

36

from a variant thereof, preferably from a vertebrate ribosomal protein Large 32 gene
(RPL32), a vertebrate ribosomal protein Large 35 gene (RPL35), a vertebrate ribosomal pro-
tein Large 21 gene (RPL21), a vertebrate ATP synthase, H+ transporting, mitochondrial F1
complex, alpha subunit 1, cardiac muscle (ATP5AT1) gene, a vertebrate hydroxysteroid (17-
beta) dehydrogenase 4 gene (HSD17B4), a vertebrate androgen-induced 1 gene (AIG1), a
vertebrate cytochrome c oxidase subunit Vic gene (COX6C), or a vertebrate N-
acylsphingosine amidohydrolase (acid ceramidase) 1 gene (ASAH1) or from a variant
thereof, more preferably from a mammalian ribosomal protein Large 32 gene (RPL32), a
ribosomal protein Large 35 gene (RPL35), a ribosomal protein Large 21 gene (RPL21), a
mammalian ATP synthase, H+ transporting, mitochondrial F1 complex, alpha subunit 1,
cardiac muscle (ATP5A1) gene, a mammalian hydroxysteroid (17-beta) dehydrogenase 4
gene (HSD17B4), a mammalian androgen-induced 1 gene (AIG1), a mammalian cyto-
chrome ¢ oxidase subunit Vic gene (COX6C), or a mammalian N-acylsphingosine amido-
hydrolase (acid ceramidase) 1 gene (ASAH1) or from a variant thereof, most preferably from
a human ribosomal protein Large 32 gene (RPL32), a human ribosomal protein Large 35
gene (RPL35), a human ribosomal protein Large 21 gene (RPL21), a human ATP synthase,
H+ transporting, mitochondrial F1 complex, alpha subunit 1, cardiac muscle (ATP5AT1)
gene, a human hydroxysteroid (17-beta) dehydrogenase 4 gene (HSD17B4), a human an-
drogen-induced 1 gene (AIG1), a human cytochrome c oxidase subunit Vic gene (COX6C),
or a human N-acylsphingosine amidohydrolase (acid ceramidase) 1 gene (ASAH1) or from a
variant thereof, wherein preferably the 5'UTR element does not comprise the 5'TOP of said

gene.

Accordingly, in a particularly preferred embodiment, the 5'UTR element comprises or
consists of a nucleic acid sequence which has an identity of at least about 40%, preferably
of at least about 50%, preferably of at least about 60%, preferably of at least about 70%,
more preferably of at least about 80%, more preferably of at least about 90%, even more
preferably of at least about 95%, even more preferably of at least about 99% to the nucleic
acid sequence according to SEQ ID No. 1368, or SEQ ID NOs 1412-1420, or a
corresponding RNA sequence, or wherein the at least one 5’UTR element comprises or
consists of a fragment of a nucleic acid sequence which has an identity of at least about

40%, preferably of at least about 50%, preferably of at least about 60%, preferably of at
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least about 70%, more preferably of at least about 80%, more preferably of at least about
90%, even more preferably of at least about 95%, even more preferably of at least about
99% to the nucleic acid sequence according to SEQ ID No. 1368, or SEQ ID NOs 1412-
1420, wherein, preferably, the fragment is as described above, i.e. being a continuous
stretch of nucleotides representing at least 20% etc. of the full-length 5’UTR. Preferably, the
fragment exhibits a length of at least about 20 nucleotides or more, preferably of at least
about 30 nucleotides or more, more preferably of at least about 40 nucleotides or more.

Preferably, the fragment is a functional fragment as described herein.

Preferably, the at least one 5'UTR element exhibits a length of at least about 20 nucleotides
or more, preferably of at least about 30 nucleotides or more, more preferably of at least
about 40 nucleotides or more. However, it may be preferred if the 5’UTR element of the
artificial nucleic acid molecule is rather short. Accordingly, it may have a length of less than
about 200, preferably less than 150, more preferably less than 100 nucleotides. For
example, the 5’UTR may have a length of less than about 25, 30, 35, 40, 45, 50, 55, 60, 65,
70, 80, 85, 90, 95, 100, 105, 110, 115, 120, 125, 130, 135, 140, 145, 150, 155, 160, 165,
170, 175, 180, 185, 190, 195, 200 nucleotides Preferably, the 5’UTR element may have a
length of about 20-25, 26-30, 31-35, 36-40, 41-45, 46-50, 51-55, 56-60, 61-65, 66-70, 71-
80, 81-85, 86-90, 91-95, 96-100, 101-105, 106-110, 111-115, 116-120, 121-125, 126-
130, 131-135, 136-140, 141-145, 146-150, 151-155, 156-160, 161-165, 166-170, 171-
175, 176-180, 181-185, 186-190, 191-195, 196-200 or more nucleotides. For example, the
5’UTR element may have a length of about 20, 26, 31, 36, 41, 46, 51, 56, 61, 66, 71, 81,
86, 91, 96, 101, 106, 111, 116, 121, 126, 131, 136, 141, 146, 151, 156, 161, 166, 171,
176, 181, 186, 191 or 196 nucleotides. Preferably, the 5'UTR element may have a length
from about 20, 30, 40 or more to less than about 200 nucleotides, more preferably from
about 20, 30, 40 or more to less than about 150 nucleotides, most preferably from about

20, 30, 40 or more to less than about 100 nucleotides.

Preferred 5'UTR elements are derived from a 5 UTR of a TOP gene selected from RPSA,
RPS2, RPS3, RPS3A, RPS4, RPS5, RPS6, RPS7, RPS8, RPS9, RPS10, RPS11, RPS12, RPS13,
RPS14, RPS15, RPS15A, RPS16, RPS17, RPS18, RPS19, RPS20, RPS21, RPS23, RPS24,
RPS25, RPS26, RPS27, RPS27A, RPS28, RPS29, RPS30, RPL3, RPL4, RPL5, RPL6, RPL7,
RPL7A, RPL8, RPL9, RPL10, RPL10A, RPL11, RPL12, RPL13, RPL13A, RPL14, RPL15,
RPL17, RPL18, RPL18A, RPL19, RPL21, RPL22, RPL23, RPL23A, RPL24, RPL26, RPL27,
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RPL27A, RPL28, RPL29, RPL30, RPL31, RPL32, RPL34, RPL35, RPL35A, RPL36, RPL36A,
RPL37, RPL37A, RPL38, RPL39, RPL40, RPL41, RPLPO, RPLP1, RPLP2, RPLP3, RPLPO,
RPLP1, RPLP2, EEF1A1, EEF1B2, EEF1D, EEF1G, EEF2, EIF3E, EIF3F, EIF3H, EIF2S3, EIF3C,
EIF3K, EIF3EIP, EIF4A2, PABPC1, HNRNPA1, TPT1, TUBB1, UBA52, NPM1, ATP5G2,
GNB2L1, NME2, UQCRB or from a variant thereof.

In some embodiments, the artificial nucleic acid molecule comprises a 5'UTR element
which comprises or consists of a nucleic acid sequence which is derived from the 5’UTR of
a vertebrate TOP gene, such as a mammalian, e.g. a human TOP gene, selected from RPSA,
RPS2, RPS3, RPS3A, RPS4, RPS5, RPS6, RPS7, RPS8, RPS9, RPS10, RPS11, RPS12, RPS13,
RPS14, RPS15, RPS15A, RPS16, RPS17, RPS18, RPS19, RPS20, RPS21, RPS23, RPS24,
RPS25, RPS26, RPS27, RPS27A, RPS28, RPS29, RPS30, RPL3, RPL4, RPL5, RPL6, RPL7,
RPL7A, RPL8, RPL9Y, RPL10, RPL10A, RPL11, RPL12, RPL13, RPL13A, RPL14, RPL15,
RPL17, RPL18, RPL18A, RPL19, RPL21, RPL22, RPL23, RPL23A, RPL24, RPL26, RPL27,
RPL27A, RPL28, RPL29, RPL30, RPL31, RPL32, RPL34, RPL35, RPL35A, RPL36, RPL36A,
RPL37, RPL37A, RPL38, RPL39, RPL40, RPL41, RPLPO, RPLP1, RPLP2, RPLP3, RPLPO,
RPLP1, RPLP2, EEF1A1, EEF1B2, EEF1D, EEF1G, EEF2, EIF3E, EIF3F, EIF3H, EIF2S3, EIF3C,
EIF3K, EIF3EIP, EIF4A2, PABPC1, HNRNPA1, TPT1, TUBB1, UBA52, NPM1, ATP5G2,
GNB2L1, NME2, UQCRB, or from a variant thereof, wherein preferably the 5'UTR element
does not comprise a TOP-motif or the 5'TOP of said genes, and wherein optionally the
5’UTR element starts at its 5’-end with a nucleotide located at position 1, 2, 3, 4, 5, 6, 7, 8,
9 or 10 downstream of the 5terminal oligopyrimidine tract (TOP) and wherein further
optionally the 5’UTR element which is derived from a 5’"UTR of a TOP gene terminates at its
3’-end with a nucleotide located at position 1, 2, 3, 4, 5, 6, 7, 8, 9 or 10 upstream of the
start codon (A(U/T)G) of the gene it is derived from.

In a preferred embodiment, the artificial nucleic acid molecule according to the present

invention further comprises

C. at least one 3’UTR element which comprises or consists of a nucleic acid sequence
derived from the 3’UTR of a chordate gene, preferably a vertebrate gene, more

preferably a mammalian gene, most preferably a human gene, or from a variant of
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the 3’'UTR of a chordate gene, preferably a vertebrate gene, more preferably a

mammalian gene, most preferably a human gene.

The term '3'UTR element’ refers to a nucleic acid sequence which comprises or consists of
a nucleic acid sequence that is derived from a 3’UTR or from a variant of a 3'UTR. A 3'UTR
element in the sense of the present invention may represent the 3’UTR of an mRNA, e.g., in
the event that the artificial nucleic acid molecule is an mRNA, or it may represent a
sequence in a nucleic acid construct, such as a vector construct, that when transcribed
represents the 3’UTR of the transcription product, such as the mRNA. Thus, in the sense of
the present invention, preferably, a 3'UTR element may be the 3’'UTR of an mRNA,
preferably of an artificial mMRNA, or it may be the transcription template for a 3’'UTR of an
mRNA. Thus, a 3’UTR element preferably is a nucleic acid sequence which corresponds to
the 3'UTR of an mRNA, preferably to the 3’UTR of an artificial mRNA, such as an mRNA
obtained by transcription of a genetically engineered vector construct. Preferably, the 3’UTR
element fulfils the function of a 3’UTR or encodes a sequence which fulfils the function of a
3’UTR. The term ‘3UTR element’ furthermore refers to a fragment or part of a 3'UTR of an
artificial nucleic acid sequence, such as an artificial mRNA, or which codes for a part or
fragment of a 3'UTR of an artificial nucleic acid molecule. This means that the 3’UTR
element in the sense of the present invention may be comprised in the 3’UTR of an artificial
nucleic acid sequence, such as an artificial mRNA, or which codes for a 3’'UTR of an

artificial nucleic acid molecule.

Preferably, the 3'UTR element and the at least one open reading frame are heterologous.
For example, the artificial nucleic acid molecule may consist of at least two sequence parts
that are derivable from two different genes, the 5'UTR element which is derivable from a
TOP gene and the open reading frame and the 3’UTR which may be derivable from the
gene encoding the desired protein product. More preferably, the artificial nucleic molecule
consist of three sequence parts that are derivable from three different genes: the 5'UTR
element which is derivable from a TOP gene, the open reading frame which is derivable
from the gene encoding the desired gene product and the 3'UTR element which may be
derivable from a gene that relates to an mRNA with an enhanced half-life, for example a

3’"UTR element as defined and described below.
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Preferably, the at least one 3’UTR element is functionally linked to the ORF. This means
preferably that the 3’UTR element is associated with the ORF such that it may exert a
function, such as a stabilizing function on the expression of the ORF or a stabilizing
function on the artificial nucleic acid molecule. Preferably, the ORF and the 3'UTR element
are associated in 5’3’ direction. Thus, preferably, the artificial nucleic acid molecule
comprises the structure 5’-ORF-(optional)linker-3’UTR element-3’, wherein the linker may
be present or absent. For example, the linker may be one or more nucleotides, such as a
stretch of 1-50 or 1-20 nucleotides, e.g., comprising or consisting of one or more restriction

enzyme recognition sites (restriction sites).

Preferably, the at least one 5°UTR element and the at least one 3'UTR element are
functionally linked to the ORF. This means preferably that the 5'UTR element and the
3'UTR element are associated with the ORF such that they may exert a function, preferably
in an additive, more preferably in a synergistic manner, such as a stabilizing function on the
expression of the ORF, a protein production increasing function for the protein encoded by
the ORF, or a stabilizing function on the artificial nucleic acid molecule. Preferably, the
5'UTR element, the ORF, and the 3'UTR element are associated in 5'>3’ direction. Thus,
preferably, the artificial nucleic acid molecule comprises the structure 5’-5’UTR element-
(optional)linker-ORF-(optional)linker-3’UTR element-3’, wherein the linker may be present
or absent. For example, the linker may be one or more nucleotides, such as a stretch of 1-50
or 1-20 nucleotides, e.g., comprising or consisting of one or more restriction enzyme

recognition sites (restriction sites).

In a particularly preferred embodiment, the 5’UTR element and the 3’UTR element are
heterologous, e.g. preferably the 5'UTR and the 3’UTR are derived from different genes of
the same or of different species. Preferably, the 3’UTR is not derived from the TOP gene the
5’UTR is derived from.

In a preferred embodiment, the 3'UTR element is chosen such that it exerts at least an
additive, preferably a synergistic function with the 5’UTR element on the protein production
from the ORF of the artificial nucleic acid molecule. Preferably, the protein production is

increased in at least an additive, preferably a synergistic way by the 3’UTR element and the
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5’UTR element. Thus, the protein amount of the protein encoded by the ORF, such as a
reporter protein, e.g. luciferase, at a certain time point after initiation of expression of the
ORF, e.g. after transfection of a test cell or cell line, is preferably at least the same,
preferably higher than what would be expected if the protein production increasing effects
of the 3’UTR element and the 5’UTR element were purely additive. The additive, preferably
the synergistic effect may, for example, be determined by the following assay. Four artificial
nucleic acid molecules, e.g. mMRNAs, comprising an ORF encoding, e.g. a reporter protein
such as luciferase, are generated, i.e. (i) lacking UTR elements (E0), (ii) containing a 5’"UTR
element derived from a 5'UTR of a TOP gene or of a variant thereof (E1), (iii) containing a
test 3’UTR element (E2), and (iv) containing both the 5'UTR element and the test 3'UTR
element (E1E2). Expression of the ORF contained in the artificial nucleic acid molecules is
initiated, for example, by transfecting a test cell line, such as a mammalian cell line, e.g.
HELA cells, or primary cells, e.g. HDF cells. Samples are taken at specific time points after
initiation of expression, for example, after 6 hours, 24 hours, 48 hours, and 72 hours and
the amount of protein produced by expression of the ORF contained in the artificial nucleic
acid molecules is measured, for example, by an ELISA assay or a luciferase test, depending
on the type of protein encoded by the ORF. The predicted amount of protein at a certain
time point after initiation of expression obtained by construct E1E2 if the effects of the
3’UTR element and the 5'UTR element were purely additive (PPA) may be calculated as

follows:
PPA, = (E1, - EO) + (E2, - EO,) + EO,,

EO is the amount of protein obtained for the construct EO (lacking UTRs), E1 is the amount of
protein obtained for the construct E1, E2 is the protein amount obtained for the construct
E2, and x is the time point after initiation of expression. The effect on increasing protein
production is additive if E1E2, = PPA, and synergistic in the sense of the present invention if
E1E2, > PPA,, wherein ET1E2, is the amount of protein obtained from construct E1E2 at time
point x. Preferably, E1E2 is at least 1.0, preferably at least 1.1, more preferably at least 1.3,
more preferably at least 1.5, even more preferably at least 1.75 times PPA at a given time
point post initiation of expression, such as 24 hours, 48 hours or 72 hours post initiation of

expression.
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Thus, in a preferred embodiment, the present invention provides an artificial nucleic acid
molecule comprising (a.) at least one 5'UTR element which comprises or consists of a
nucleic acid sequence which is derived from the 5’UTR of a TOP gene or which is derived
from a variant of the 5’UTR of a TOP gene; (b.) at least one open reading frame (ORF); and
(c.) at least one 3’UTR element, wherein the 3'UTR element and the 5’UTR element act at
least additively, preferably synergistically to increase protein production from the ORF,
preferably wherein E1E2 > PPA, preferably E1E2 is at least 1.0 times PPA, preferably E1E2 is
at least 1.1 times PPA, more preferably E1E2 is at least 1.3 times PPA, even more preferably
E1E2 is at least 1.5 times PPA at a given time point post initiation of expression of the ORF,
for example 24 hours, preferably 48 hours pbst initiation of expression, such as post

transfection, wherein E1E2 and PPA are as described above.

Furthermore, it is preferred that the 3’UTR element and the 5’UTR element have at least an
additive, preferably a synergistic effect on the total protein production from the artificial
nucleic acid molecule in a certain time span, such as within 24 hours, 48 hours, or 72
hours post initiation of expression. The additive or the synergistic effect may be determined
as described above, with the difference that the area under the curve (AUC) for the amount
of protein over time predicted for E1E2 if the effects were purely additive is compared to the

actual AUC measured for E1E2.

In a preferred embodiment, the 3’UTR element comprises or consists of a nucleic acid
sequence which is derived from the 3’UTR of a stable mRNA or from a variant of the 3'UTR
of a stable mRNA. Thus, in a preferred embodiment, the 3’'UTR element comprises or
consists of a sequence which is derived from a gene providing a stable mRNA or from a
variant of a 3’UTR of a gene providing a stable mRNA. The term “stable mRNA”, preferably
refers to mRNAs which exhibit a longer half-life in mammalian cells than the average half-
life of MRNA molecules in mammalian cells. Preferably, a stable mRNA in the sense of the
present application refers to an mRNA which exhibits a half-life of more than 5 hours,
preferably more than 8 hours, in a mammalian cell, such as in a mammalian cell line, e.g.
in HELA cells, or in primary cells, e.g. in HDF cells, preferably determined by using a

transcription inhibitor such as actinomycin D.
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For example, the half-life of an mRNA in mammalian cells, such as HELA or HDF cells, may
be determined by culturing the cells in presence of a transcription inhibitor, e.g.
actinomycin D, 5,6-dichloro-1-B-D-ribofuranosylbenzimidazole (DRB), or a-amanitin,
harvesting the cells at different time points after inhibition of transcription, and determining
the amount of the mRNA present in the cell samples by methods well known to the person
skilled in the art, e.g. by quantitative RT-PCR. The half-life of a particular mRNA may be
calculated based on the amounts of the particular mRNA measured at the different time
points post inhibition of transcription. Alternatively, pulse-chase methods, e.g. using
radioactively labelled nucleotides, or constructs comprising inducible promoters may be

used for determining the half-life of an mRNA in mammalian cells.

It is particularly preferred that the enhanced stability of a stable mRNA in the sense of the
present invention is affected by its 3’UTR. Thus, preferably, the 3’UTR element comprises or
consists of a nucleic acid sequence which is derived from the 3'UTR of a stable mRNA
which exhibits a half-life of more than 5 hours, preferably more than 8 hours, in a
mammalian cell, such as in a mammalian cell line, e.g. in Hela cells, or in mammalian
primary cells, e.g. in HDF cells, preferably determined by using a transcription inhibitor
such as actinomycin D, wherein the enhanced stability of said stable mRNA is effected by
its 3’UTR. The ability of a 3’UfR for enhancing stability may be tested as described herein,
e.g. by using a reporter open reading frame such as a luciferase encoding open reading
frame. Alternatively, an artificial construct encoding the test stable mRNA may be
generated, wherein the 3’UTR of the stable mRNA is replaced with a reference 3’UTR, such
as a 3’'UTR of a short lived mRNA, e.g. a Myc 3’UTR. The stability of the wild type stable
mRNA and the 3'UTR modified mRNA may be determined as described above. In the event
the 3’UTR modified mRNA exhibits a shorter half-life than the wild type stable mRNA, it
may be concluded that a stability enhancing effect is exerted by the 3'UTR of the stable
mRNA.

In a particularly preferred embodiment, the 3’UTR element comprises or consists of a
nucleic acid sequence which is derived from a 3’UTR of a gene selected from the group
consisting of an albumin gene, an a-globin gene, a B-globin gene, a tyrosine hydroxylase
gene, a lipoxygenase gene, and a collagen alpha gene, such as a collagen aipha 1(I) gene,

or from a variant of a 3’'UTR of a gene selected from the group consisting of an albumin
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gene, an a-globin gene, a B-globin gene, a tyrosine hydroxylase gene, a lipoxygenase gene,
and a collagen alpha gene, such as a collagen alpha 1(l) gene. In a particularly preferred
embodiment, the 3'UTR element comprises or consists of a nucleic acid sequence which is
derived from a 3'UTR of an albumin gene, preferably a vertebrate albumin gene, more
preferably a mammalian albumin gene, most preferably a human albumin gene. In another
particularly preferred embodiment, the 3'UTR element comprises or consists of a nucleic
acid sequence which is derived from a 3’UTR of an a-globin gene, preferably a vertebrate
a-globin gene, more preferably a mammalian a-globin gene, most preferably a human a-
globin gene. For example, the 3’UTR element may comprise or consist of the center, a-
complex-binding portion of the 3'UTR of an a-globin gene, such as of a human a-globin

gene.

Preferably, the at least one 3’UTR element comprises or consists of a nucleic acid sequence
which is derived from the 3’UTR of a vertebrate albumin gene, a vertebrate a-globin gene, a
vertebrate B-globin gene, a vertebrate tyrosine hydroxylase gene, a vertebrate lipoxygenase
gene, and a vertebrate collagen alpha gene, such as a vertebrate collagen alpha 1(I) gene, or
from a variant thereof, preferably from the 3'UTR of a mammalian albumin gene, a
mammalian a-globin gene, a mammalian B-globin gene, a mammalian tyrosine hydroxylase
gene, a mammalian lipoxygenase gene, and a mammalian collagen alpha gene, such as a
mammalian collagen alpha 1(I) gene, or from a variant thereof, more preferably from the
3'UTR of a human albumin gene, a human a-globin gene, a human B-globin gene, a human
tyrosine hydroxylase gene, a human lipoxygenase gene, and a human collagen alpha gene,
such as a human collagen alpha 1(l) gene, or from a variant thereof, even more preferably
from the 3'UTR of the human albumin gene according to GenBank Accession number
NM_000477.5 or from a variant thereof. In a preferred embodiment, the 3'UTR element is
not derived from the 3'UTR of a Xenopus albumin gene. Preferably, the 3'UTR element
does not comprise a poly(A) limiting element B (PLEB) of a 3'UTR from a Xenopus albumin
gene. Preferably, the 3’UTR element does not consist of a PLEB of a 3’UTR from a Xenopus

albumin gene.

Preferably, the 3’UTR element and the at least one open reading frame are heterologous,

e.g. preferably the 3’UTR element and the ORF are derived from different genes of the same

or of different species. Preferably, the ORF does not encode an a-globin protein if the
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3’UTR element is derived from an o-globin gene. Preferably, the ORF does not encode a -
globin protein if the 3’UTR element is derived from a B-globin gene. Preferably, the ORF
does not encode an albumin protein if the 3’'UTR element is derived from an albumin gene.
Preferably, the ORF does not encode a tyrosine hydroxylase protein if the 3'UTR element is
derived from a tyrosine hydroxylase gene. Preferably, the ORF does not encode a
lipoxygenase protein if the 3’UTR element is derived from a lipoxygenase gene. Preferably,
the ORF does not encode a collagen alpha protein if the 3’UTR element is derived from a
collagene alpha gene. Preferably, the ORF does not code for a protein selected from the
group consisting -of albumin proteins, growth hormones, e.g. human growth hormone
(hGH), a-globin proteins, B-globin proteins, tyrosine hydroxylase proteins, lipoxygenase
proteins, and collagen alpha proteins. Furthermore, it is preferred that the open reading
frame does not code for a reporter protein, e.g., selected from the group consisting of globin
proteins, in particular beta-globin,, luciferase protein, GFP proteins, e.g. EGFP, or variants
thereof, for example, variants exhibiting at least 70% sequence identity to a globin protein,

a luciferase protein, or a GFP protein.

The term ’a nucleic acid sequence which is derived from the 3'UTR of a [...] gene’
preferably refers to a nucleic acid sequence which is based on the 3’UTR sequence of a [...]
gene or on a part thereof, such as on the 3’UTR of an albumin gene, an a-globin gene, a 3
globin gene, a tyrosine hydroxylase gene, a lipoxygenase gene, or a collagen alpha gene,
such as a collagen alpha 1()) gene, preferably of an albumin gene or on a part thereof. This
term includes sequences corresponding to the entire 3’'UTR sequence, i.e. the full length
3'UTR sequence of a gene, and sequences corresponding to a fragment of the 3’UTR
sequence of a gene, such as an albumin gene, a-globin gene, B-globin gene, tyrosine
hydroxylase gene, lipoxygenase gene, or collagen alpha gene, such as a collagen alpha 1(I)
gene, preferably of an albumin gene. A fragment in this context preferably consists of a
continuous stretch of nucleotides corresponding to a continuous stretch of nucleotides in
the full-length 3'UTR, which represents at least 20%, preferably at least 30%, more
preferably at least 40%, more preferably at least 50%, even more preferably at least 60%,
even more preferably at least 70%, even more preferably at least 80%, and most preferably
at least 90% of the full-length 3’UTR. Such a fragment, in the sense of the present invention,
is preferably a functional fragment as described herein. The term "3’UTR of a [...] gene’

preferably refers to the 3’UTR of a naturally occurring gene, such as of a naturally occurring
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albumin gene, a-globin gene, B-globin gene, tyrosine hydroxylase gene, lipoxygenase gene,
or collagen alpha gene, such as a collagen alpha 1(l) gene, preferably of a naturally

occurring albumin gene.

The terms ’variant of the 3’UTR of a [...] gene’ and ’variant thereof in the context of a
3'UTR refers to a variant of the 3'UTR of a naturally occurring gene, such as a naturally
occurring albumin gene, a naturally occurring a-globin gene, a naturally occurring B-globin
gene, a naturally occurring tyrosine hydroxylase gene, a naturally occurring lipoxygenase
gene, or a naturally occurring collagen alpha gene, such as a naturally occurring collagen
alpha 1(l) gene, preferably to a variant of the 3'UTR of a vertebrate albumin gene, a
vertebrate a-globin gene, a vertebrate B-globin gene, a vertebrate tyrosine hydroxylase
gene, a vertebrate lipoxygenase gene, and a vertebrate collagen alpha gene, such as a
vertebrate collagen alpha 1(I) gene, preferably to a variant of the 3’UTR of a mammalian
albumin gene, a mammalian o-globin gene, a mammalian B-globin gene, a mammalian
tyrosine hydroxylase gene, a mammalian lipoxygenase gene, and a mammalian collagen
alpha gene, such as a mammalian collagen alpha 1(l) gene, more preferably to a variant of
the 3'UTR of a human albumin gene, a human a-globin gene, a human B-globin gene, a
human tyrosine hydroxylase gene, a human lipoxygenase gene, and a human collagen
alpha gene, such as a human collagen alpha 1(l) gene. Such variant may be a modified
3’UTR of a gene. For example, a variant 3’UTR may exhibit one or more nucleotide
deletions, insertions, additions and/or substitutions compared to the naturally occurring
3’UTR from which the variant is derived. Preferably, a variant of a 3'UTR is at least 40%,
preferably at least 50%, more preferably at least 60%, more preferably at least 70%, even
more preferably at least 80%, even more preferably at least 90%, most preferably at least
95% identical to the naturally occurring 3'UTR the variant is derived from. Preferably, the

variant is a functional variant as described herein.

The term ‘a nucleic acid sequence which is derived from a variant of the 3’UTR of a [...]
gene’ preferably refers to a nucleic acid sequence which is based on a variant of the 3'UTR
sequence of a gene, such as on a variant of the 3’UTR of an albumin gene, an a-globin
gene, a B-globin gene, a tyrosine hydroxylase gene, a lipoxygenase gene, or a collagen
alpha gene, such as a collagen alpha 1(l) gene, or on a part thereof as described above. This

term includes sequences corresponding to the entire sequence of the variant of the 3’'UTR of



10

15

20

25

30

WO 2013/143700 PCT/EP2013/000938

47

a gene, i.e. the full length variant 3’UTR sequence of a gene, and sequences corresponding
to a fragment of the variant 3'UTR sequence of a gene. A fragment in this context preferably
consists of a continuous stretch of nucleotides corresponding to a continuous stretch of
nucleotides in the full-length variant 3’UTR, which represents at least 20%, preferably at
least 30%, more preferably at least 40%, more preferably at least 50%, even more
preferably at least 60%, even more preferably at least 70%, even more preferably at least
80%, and most preferably at least 90% of the full-length variant 3'UTR. Such a fragment of
a variant, in the sense of the present invention, is preferably a functional fragment of a

variant as described herein.

The terms ‘functional variant’, ‘functional fragment’, and ‘functional fragment of a variant’
(also termed ‘functional variant fragment’) in the context of the present invention, mean that
the fragment of the 5’UTR or the 3’UTR, the variant of the 5’UTR or the 3’UTR, or the
fragment of a variant of the 5’UTR or the 3'UTR of a gene fulfils at least one, preferably
more than one, function of the naturally occurring 5’UTR or 3’UTR of the gene of which the
variant, the fragment, or the fragment of a variant is derived. Such function may be, for
example, stabilizing mRNA and/or stabilizing and/or prolonging protein production from an
mRNA and/or increasing protein production from an mRNA, preferably in a mammalian
cell, such as in a human cell. It is particularly preferred that the variant, the fragment, and
the variant fragment in the context of the present invention fulfil the function of stabilizing
an mRNA, preferably in a mammalian cell, such as a human cell, compared to an mRNA
comprising a reference 5’UTR and/or a reference 3'UTR or lacking a 5’UTR and/or a 3'UTR,
and/or the function of stabilizing and/or prolonging protein production from an mRNA,
preferably in a mammalian cell, such as in a human cell, compared to an mRNA
comprising a reference 5’UTR and/or a reference 3'UTR or lacking a 5’UTR and/or a 3'UTR,
and/or the function of increasing protein production from an mRNA, preferably in a
mammalian cell, such as in a human cell, compared to an mRNA comprising a reference
5’UTR and/or a reference 3'UTR or lacking a 5’UTR and/or a 3’UTR. A reference 3’UTR
may be, for example, a 3’UTR naturally occurring in combination with the ORF.
Furthermore, a functional variant, a functional fragment, or a functional variant fragment of
a 5'UTR or of a 3’UTR of a gene preferably does not have a substantially diminishing effect
on the efficiency of translation of the mRNA which comprises such variant of a 5’"UTR

and/or such variant of a 3’UTR compared to the wild type 5’UTR and/or 3'UTR from which
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the variant is derived. A particularly preferred function of a “functional fragment”, a
“functional variant” or a “functional fragment of a variant” of the 3’UTR of a gene, such as
an albumin gene, a-globin gene, B-globin gene, tyrosine hydroxylase gene, lipoxygenase
gene, or collagen alpha gene, such as a collagen alpha 1(I) gene, in the context of the
present invention is the stabilization and/or prolongation of protein production by
expression of an mRNA carrying the functional fragment, functional variant or functional
fragment of a variant as described above. A particularly preferred function of a “functional
fragment”, a “functional variant” or a “functional fragment of a variant” of the 5'UTR in the

context of the present invention is the protein production increasing function.

Preferably, the efficiency of the one or more functions exerted by the functional variant, the
functional fragment, or the functional variant fragment, such as mRNA and/or protein
production stabilizing efficiency and/or the protein production increasing efficiency, is at
least 40%, more preferably at least 50%, more preferably at least 60%, even more
preferably at least 70%, even more preferably at least 80%, most preferably at least 90% of
the mRNA and/or protein production stabilizing efficiency and/or the protein production
increasing efficiency exhibited by the naturally occurring 5’UTR and/or 3’UTR of which the

variant, the fragment or the variant fragment is derived.

In the context of the present invention, a fragment or part of the 3’UTR of a gene, such as an
albumin gene, a-globin gene, B-globin gene, tyrosine hydroxylase gene, lipoxygenase gene,
or collagen alpha gene, such as a collagen alpha 1(I) gene, or of a variant thereof preferably
exhibits a length of at least about 40 nucleotides, preferably of at least about 50 nucleotides,
preferably of at least about 75 nucleotides, more preferably of at least about 100
nucleotides, even more preferably of at least about 125 nucleotides, most preferably of at
least about 150 nucleotides. Preferably, such fragment of the 3'UTR of a gene or of a variant

of the 3’UTR of a gene is a functional fragment as described above.

In the context of the present invention, a fragment or part of the 5’UTR of a TOP gene or of
a variant thereof preferably exhibits a length of at least about 20 nucleotides, preferably of
at least about 30 nucleotides, more preferably of at least about 50 nucleotides. Preferably,
such fragment of the 5’UTR of a TOP gene or of a variant of the 5'UTR of a TOP gene is a

functional fragment as described above.
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In some embodiments, the at least one 3’UTR element of the artificial nucleic acid molecule
according to the present invention comprises or consists of a “functional fragment”, a
“functional variant” or a “functional fragment of a variant” of the 3'"UTR of a gene, such as
of an albumin gene, a-globin gene, B-globin gene, tyrosine hydroxylase gene, lipoxygenase

gene, or collagen alpha gene, such as a collagen alpha 1(1) gene, or of a variant thereof.

In some embodiments, the at least one 5’UTR element of the artificial nucleic acid molecule
according to the present invention comprises or consists of a “functional fragment”, a

“functional variant” or a “functional fragment of a variant” of the 5'UTR of a TOP gene.

Preferably, the at least one 3’UTR element of the artificial nucleic acid molecule according
to the present invention increases the stability of the artificial nucleic acid molecule, e.g.
increases the stability of an mRNA according to the present invention, compared to a
respective mRNA (reference mRNA) lacking a 3’UTR element or comprising a reference
3’'UTR element, such as a 3'UTR naturally occurring in combination with the ORF.
Preferably, the at least one 3’UTR element of the artificial nucleic acid molecule according
to the present invention increases the stability of protein production from the artificial
nucleic acid molecule according to the present invention, e.g. from an mRNA according to
the present invention, compared to a respective mRNA lacking a 3'UTR element or
comprising a reference 3'UTR element, such as a 3’UTR naturally occurring in combination
with the ORF. Preferably, the at least one 3'UTR element of the artificial nucleic acid
molecule according to the present invention prolongs protein production from the artificial
nucleic acid molecule according to the present invention, e.g. from an mRNA according to
the present invention, compared to a respective mRNA lacking a 3'UTR element or
comprising a reference 3'UTR element, such as a 3'UTR naturally occurring in combination
with the ORF. Preferably, the at least one 3’UTR element of the artificial nucleic acid
molecule according to the present invention increases the protein production from the
artificial nucleic acid molecule according to the present invention, e.g. from an mRNA
according to the present invention, compared to a respective mRNA lacking a 3'UTR
element or comprising a reference 3’UTR element, such as a 3’UTR naturally occurring in
combination with the ORF. Preferably, the at least one 3’UTR element of the artificial

nucleic acid molecule according to the present invention does not negatively influence
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translational efficiency of an mRNA compared to the translational efficiency of a respective
mRNA lacking a 3’UTR element or comprising a reference 3'UTR element, such as a 3’"UTR
naturally occurring in combination with the ORF. The term ‘respective mRNA’ in this
context means that - apart from the different 3’UTR - the reference mRNA is comparable,

preferably identical, to the mRNA comprising the 3’UTR element.

Preferably, the at least one 5’UTR element of the artificial nucleic acid molecule according
to the present invention increases the stability of the artificial nucleic acid molecule, e.g.
increases the stability of an mRNA according to the present invention, compared to a
respective mRNA (reference mRNA) lacking a 5'UTR element or comprising a reference
5'UTR element, such as a 5’UTR naturally occurring in combination with the ORF.
Preferably, the at least one 5'UTR element of the artificial nucleic acid molecule according
to the present invention increases protein production from the artificial nucleic acid
molecule according to the present invention, e.g. from an mRNA according to the present
invention, compared to a respective mRNA lacking a 5'UTR element or comprising a
reference 5’UTR element, such as a 5’UTR naturally occurring in combination with the
ORF. The term ’‘respective mRNA’ in this context means that - apart from the different
5'UTR - the reference mRNA is comparable, preferably identical, to the mRNA comprising

the inventive 5'UTR element.

Preferably, the at least one 5’UTR element and the at least one 3’UTR element act
synergistically to increase protein production from the artificial nucleic acid molecule
according to the present invention, e.g. from an mRNA according to the present invention,

as described above.

The term ’stabilizing and/or prolonging protein production from an mRNA’ preferably
means that the protein production from the mRNA is stabilized and/or prolonged compared
to the protein production from a reference mRNA, e.g. comprising a reference 3’UTR

element or lacking a 3'UTR element.

‘Stabilized protein expression’ in this context preferably means that there is more uniform
protein production from the artificial nucleic acid molecule according to the present

invention over a predetermined period of time, such as over 24 hours, more preferably over
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48 hours, even more preferably over 72 hours, when compared to a reference nucleic acid
molecule, for example, an mRNA comprising a reference 3'UTR element or lacking a
3'UTR element. Thus, the level of protein production, e.g. in a mammalian system, from the
artificial nucleic acid molecule comprising a 3'UTR element according to the present
invention, e.g. from an mRNA according to the present invention, preferably does not drop
to the extent observed for a reference nucleic acid molecule, such as a reference mRNA as
described above. For example, the amount of a protein (encoded by the ORF) observed 6
hours after initiation of expression, e.g. 6 hours post transfection of the artificial nucleic acid
molecule according to the present invention into a cell, such as a mammalian cell, may be
comparable to the amount of protein observed 48 hours after initiation of expression, e.g.
48 hours post transfection. Thus, the ratio of the amount of protein encoded by the ORF,
such as of a reporter protein, e.g., luciferase, observed at 48 hours post initiation of
expression, e.g. 48 hours post transfection, to the amount of protein observed 6 hours after
initiation of expression, e.g. 6 hours post transfection, is preferably above 0.4, preferably
above 0.5, more preferably above 0.6, even more preferably above 0.7, e.g. between about
0.4 and about 4, preferably between about 0.65 and about 3, more preferably between
about 0.7 and about 2 for a nucleic acid molecule according to the present invention. For a
respective reference nucleic acid molecule, e.g. an mRNA comprising a reference 3'UTR
element or lacking a 3'UTR element, said ratio may be, e.g. between about 0.05 and about
0.3. Thus, the present invention provides an artificial nucleic acid molecule comprising an
ORF and a 3’UTR element as described above, wherein the ratio of the (reporter) protein
amount observed 48 hours after initiation of expression to the (reporter) protein amount
observed 6 hours after initiation of expression, preferably in a mammalian expression
system, such as in mammalian cells, is preferably above 0.4, preferably above 0.5, more
preferably above 0.6, even more preferably above 0.7, e.g. between about 0.4 and about 4,
preferably between about 0.65 and about 3, more preferably between about 0.7 and about
2.

‘Increased protein expression’ in the context of the present invention may refer to increased
protein expression at one time point after initiation of expression compared to a reference
molecule or to an increased total protein production within a certain time period after
initiation of expression. Thus, the protein level observed at a certain time point after

initiation of expression, e.g. after transfection, of the artificial nucleic acid molecule
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according to the present invention, e.g. after transfection of an mRNA according to the
present invention, for example, 24, 48, or 72 hours post transfection, or the total protein
produced in a time span of, e.g. 24, 48 or 72 hours, is preferably higher than the protein
level observed at the same time point after initiation of expression, e.g. after transfection, or
the total protein produced within the same time span, for a reference nucleic acid molecule,
such as a reference mRNA comprising a reference 5’ and/or a reference 3'UTR or lacking a
5'UTR element and/or 3’UTR element. As set forth above, it is a particularly preferred
function of the 5'UTR element to affect the increase in protein production from the artificial
nucleic acid molecule. Preferably, the increase in protein production effected by the 5'UTR
element compared to a reference nucleic acid molecule lacking such 5’UTR element at a
given time point post initiation of expression is at least 1.5-fold, more preferably at least 2-
fold, more preferably at least 3-fold, even more preferably at least 4-fold, most preferably at
least 5-fold of the protein production observed for a reference nucleic acid molecule
lacking the 5’UTR element. The same holds preferably for the total protein production in a
given time period, for example in a time period of 24, 48 or 72 hours post initiation of

expression.

Said increase in stability of the artificial nucleic acid molecule, said increase in stability of
protein production, said prolongation of protein production and/or said increase in protein
production is preferably determined by comparison with a respective reference nucleic acid
molecule lacking a 5'UTR element and/or a 3’'UTR element, e.g. an mRNA lacking a 5'UTR
element and/or a 3’UTR element, or a reference nucleic acid molecule comprising a
reference 5'UTR element and/or a reference 3’UTR element, such as a 3’UTR and/or a

5’UTR naturally occurring with the ORF or a 5’UTR and/or a 3'UTR of a reference gene.

The mRNA and/or protein production stabilizing effect and efficiency and/or the protein
production increasing effect and efficiency of the variants, fragments and/or variant
fragments of the 3’UTR of an albumin gene as well as the mRNA and/or protein production
stabilizing effect and efficiency and/or the protein production increasing effect and
efficiency of the at least one 3’UTR element, the at least one 5'UTR element, or the at least
one 3’UTR element and the at least one 5'UTR element of the artificial nucleic acid
molecule according to the present invention may be determined by any method suitable for

this purpose known to the skilled person. For example, artificial mMRNA molecules may be
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generated comprising a coding sequence for a reporter protein, such as luciferase, and no
3’UTR and/or no 5’UTR, a 5'UTR element derived from a TOP gene and/or a 3'UTR
elem,ent derived from a gene as described above, a 5’UTR element derived from a
reference gene and/or a 3’UTR derived derived from a reference gene (i.e., a reference
3’UTR element or a reference 5’UTR element, such as a 5’UTR or a 3’UTR naturally
occurring with the ORF), as 3'UTR a variant of a 3’'UTR of a gene as described above, as
3'UTR a fragment of a 3'UTR of a gene as described above, or as 3'UTR a fragment of a
variant of a 3’"UTR of a gene as described above, as 5’UTR a variant of a 5’'UTR of a TOP
gene, as 5'UTR a fragment of a 5'UTR of a TOP gene, or as 5'UTR a fragment of a variant of
a 5’'UTR of a TOP gene. Such mRNAs may be generated, for example, by /in vitro
transcription of respective vectors such as plasmid vectors, e.g. comprising a T7 promoter
and a sequence encoding the respective mRNA sequences. The generated mRNA molecules
may be transfected into cells by any transfection method suitable for transfecting mRNA, for
example they may be electroporated into mammalian cells, such as HELA or HDF cells, and
samples may be analyzed certain time points after transfection, for example, 6 hours, 24
hours, 48 hours, and 72 hours post transfection. Said samples may be analyzed for mRNA
quantities and/or protein quantities by methods well known to the skilled person. For
example, the quantities of reporter mMRNA present in the cells at the sample time points may
be determined by quantitative PCR methods. The quantities of reporter protein encoded by
the respective mRNAs may be determined, e.g., by ELISA assays or reporter assays such as
luciferase assays depending on the reporter protein used. The effect of stabilizing protein
expression and/or prolonging protein expression may be, for example, analyzed by
determining the ratio of the protein level observed 48 hours post transfection and the
protein level observed 6 hours post transfection. The closer said value is to 1, the more
stable the protein expression is within this time period. Said value may also be above 1 if
the protein level is higher at the later time point. Such measurements may of course also be
performed at 72 or more hours and the ratio of the protein level observed 72 hours post
transfection and the protein level observed 6 hours post transfection may be determined to

determine stability of protein expression.

Preferably, the at least one 3’UTR element of the artificial nucleic acid molecule according
to the present invention comprises or consists of a nucleic acid sequence which has an

identity of at least about 40%, preferably of at least about 50%, preferably of at least about
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60%, preferably of at least about 70%, more preferably of at least about 80%, more
preferably of at least about 90%, even more preferably of at least about 95%, even more
preferably of at least about 99%, most preferably of 100% to a nucleic acid sequence
selected from SEQ ID No. 1369-1377, 1391, 1392, and 1393 and wherein the variants of
the sequences according to SEQ ID No. 1369-1377, 1391, 1392 and 1393 are preferably

functional variants as described above.

The at least one 3’UTR element of the artificial nucleic acid molecule according to the
present invention may also comprise or consist of a fragment of a nucleic acid sequence
which has an identity of at least about 40%, preferably of at least about 50%, preferably of
at least about 60%, preferably of at least about 70%, more preferably of at least about 80%,
more preferably of at least about 90%, even more preferably of at least about 95%, even
more preferably of at least about 99%, most preferably of 100% to the nucleic acid
sequence according to SEQ ID No. 1369-1377, 1391, 1392, or 1393 wherein the fragment
is preferably a functional fragment or a functional variant fragment as described above.
Preferably, the fragment is as described above, i.e. being a continuous stretch of nucleotides
representing at least 20% etc. of the full-length 3’UTR the fragment is derived from. Such
fragment preferably exhibits a length of at least about 40 nucleotides, preferably of at least
about 50 nucleotides, preferably of at least about 75 nucleotides, more preferably of at least
about 100 nucleotides, even more preferably of at least about 125 nucleotides, most

preferably of at least about 150 nucleotides.

For example, such fragment may exhibit a nucleic acid sequence according to SEQ 1D Nos.

1378-1390, such as

AAAAGCATCT CAGCCTACCA TGAGAATAAG AGAAAGAAAA TGAAGATCAA AAGCTTATTC
ATCTGTTTTT CTTTTTCGTT GGTGTAAAGC CAACACCCTG TCTAAAAAAC ATAAATTTCT
TTAATCATTT TGCCTCTTTT CTCTGTGCTT CAATT (SEQ ID No. 1378)

CATCACATTT AAAAGCATCT CAGCCTACCA TGAGAATAAG AGAAAGAAAA TGAAGATCAA
AAGCTTATTC ATCTGTTTTT CTTTTTCGTT GGTGTAAAGC CAACACCCTG (SEQ ID No.
1379)
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AAAAGCATCT
ATCTGTTTTT
1380)

CAGCCTACCA
CTTTTTCGTT
1381)

TGAGAATAAG
GGTGTAAAGC
1382)

AGAAAGAAAA
CAACACCCTG
1383)

TGAAGATCAA
TCTAAAAAAC
1384)

AAGCTTATTC
ATAAATTTCT
1385)

ATCTGTTTTT
TTAATCATTT
1386)

CAGCCTACCA
CTTTTTCGTT
TGCCTCTTTT

CAGCCTACCA
CTTTTTCGTT

TGAGAATAAG
GGTGTAAAGC

AGAAAGAAAA
CAACACCCTG

TGAAGATCAA
TCTAAAAAAC

AAGCTTATTC
ATAAATTTCT

ATCTGTTTTT
TTAATCATTT

CTTTTTCGTT
TGCCTCTTTT

TGAGAATAAG
GGTGTAAAGC
CTCTGTGCTT

TGAGAATAAG
GGTGTAAAGC

AGAAAGAAAA
CAACACCCTG

TGAAGATCAA
TCTAAAAAAC

AAGCTTATTC
ATAAATTTCT

ATCTGTTTTT
TTAATCATTT

CTTTTTCGTT
TGCCTCTTTT

GGTGTAAAGC
CTCTGTGCTT

AGAAAGAAAA
CAACACCCTG
CAATTAATAA
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AGAAAGAAAA
CAACACCCTG

TGAAGATCAA
TCTAAAAAAC

AAGCTTATTC
ATAAATTTCT

ATCTGTTTTT
TTAATCATTT

CTTTTTCGTT
TGCCTCTTTT

GGTGTAAAGC
CTCTGTGCTT

CAACACCCTG
CAATTAATAA

TGAAGATCAA
TCTAAAAAAC
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TGAAGATCAA
TCTAAAAAAC

AAGCTTATTC
ATAAATTTCT

ATCTGTTTTT
TTAATCATTT

CTTTTTCGTT
TGCCTCTTTT

GGTGTAAAGC
CTCTGTGCTT

CAACACCCTG
CAATTAATAA

TCTAAAAAAC
AAAATGGAAA

AAGCTTATTC
ATAAATTTCT

A (SEQ ID No. 1387)

AAGCTTATTC
(SEQ 1D No.

ATCTGTTTTT
(SEQ ID No.

CTTTTTCGTT
(SEQ ID No.

GGTGTAAAGC
(SEQ 1D No.

CAACACCCTG
(SEQ ID No.

TCTAAAAAAC
(SEQ ID No.

ATAAATTTCT
(SEQ ID No.

ATCTGTTTTT
TTAATCATTT



10

15

20

25

30

WO 2013/143700 PCT/EP2013/000938

56

TGAAGATCAA AAGCTTATTC ATCTGTTTTT CTTTTTCGTT GGTGTAAAGC CAACACCCTG
TCTAAAAAAC ATAAATTTCT TTAATCATTT TGCCTCTTTT CTCTGTGCTT CAATTAATAA
A (SEQ ID No. 1388)

CTTTTTCGTT GGTGTAAAGC CAACACCCTG TCTAAAAAAC ATAAATTTCT TTAATCATTT
TGCCTCTTTT CTCTGTGCTT CAATTAATAA A (SEQ ID No. 1389)

AAGCTTATTC ATCTGTTTTT CTTTTTCGTT GGTGTAAAGC CAACACCCTG TCTAAAAAAC
(SEQ ID No. 1390)

or the corresponding RNA sequence, or a nucleic acid sequence which is at least 40%,
preferably at least about 50%, preferably at least about 60%, preferably at least about 70%,
more preferably at least about 80%, more preferably at least about 90%, even more
preferably at least about 95%, even more preferably at least about 99% identical to said
nucleic acid sequences or the corresponding RNA sequence. Thus, the at least one 3’UTR
element of the artificial nucleic acid molecule according to the present invention may
comprise or consist of a nucleic acid fragment as described above. Obviously, the
thymidine nucleotides comprised in the fragments according to SEQ ID Nos. 1378-1390

may be replaced by uridine nucleotides.

Preferably, said variants, fragments or variant fragments are functional variants, functional
fragments, or functional variant fragments as described above, exhibiting at least one
function of the nucleic acid sequence according to SEQ ID Nos. 1369-1377, 1391, 1392, or
1393 such as stabilization of the artificial nucleic acid molecule according to the invention,
stabilizing and/or prolonging protein expression from the artificial nucleic acid molecule
according to the invention, and/or increasing protein production, preferably with an
efficiency of at least 40%, more preferably of at least 50%, more preferably of at least 60%,
even more preferably of at least 70%, even more preferably of at least 80%, most preferably
of at least 90% of the stabilizing efficiency and/or protein production increasing efficiency
exhibited by the nucleic acid sequence according to SEQ ID Nos. 1369-1377, 1391, 1392,
or 1393. Preferably, variants, fragments or variant fragments are functional variants,
functional fragments, or functional variant fragments exhibit the function of acting
synergistically with the 5’UTR element to increase protein production from the artificial

nucleic acid molecule.
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Preferably, the at least one 3'UTR element of the artificial nucleic acid molecule according
to the present invention exhibits a length of at least about 40 nucleotides, preferably of at
least about 50 nucleotides, preferably of at least about 75 nucleotides, more preferably of at
least about 100 nucleotides, even more preferably of at least about 125 nucleotides, most
preferably of at least about 150 nucleotides. For example, the 3’UTR may exhibit a length of
about 50 to about 300 nucleotides, preferably of about 100 to about 250 nucleotides, more
preferably of about 150 to about 200 nucleotides.

Furthermore, the artificial nucleic acid molecule according to the present invention may
comprise more than one 3’'UTR elements as described above. For example, the artificial
nucleic acid molecule according to the present invention may comprise one, two, three,
four or more 3'UTR elements, wherein the individual 3’"UTR elements may be the same or
they may be different. For example, the artificial nucleic acid molecule according to the
present invention may comprise two essentially identical 3’UTR elements as described
above, e.g. two 3'UTR elements comprising or consisting of a nucleic acid sequence which
is derived from the 3'UTR of an albumin gene or from a variant of the 3'UTR of an albumin
gene, such as a nucleic acid sequence according to SEQ 1D No. 1369 or 1376, functional
variants thereof, functional fragments thereof, or functional variant fragments thereof as

described above.

Surprisingly, the inventors found that an artificial nucleic acid molecule comprising a 5'UTR
element comprising or consisting of a nucleic acid sequence derived from a TOP gene as
described above may represent or may provide an mRNA molecule exhibiting strongly

enhanced protein production from said artificial nucleic acid molecule.

The artificial nucleic acid molecule according to the present invention may be RNA, such
as mMRNA, DNA, such as a DNA vector, or may be a modified RNA or DNA molecule. It
may be provided as a double-stranded molecule having a sense strand and an anti-sense

strand, for example, as a DNA molecule having a sense strand and an anti-sense strand.

The artificial nucleic acid molecule according to the present invention may further comprise

a 5’-cap. The optional 5’-cap is preferably attached to the 5’-side of the 5'UTR element.



10

15

20

25

30

WO 2013/143700 PCT/EP2013/000938

58

In a preferred embodiment, the artificial nucleic acid sequence comprises a 5'UTR element
which comprises or consists of a nucleic acid sequence which is derived from the 5'UTR of
a TOP gene encoding a ribosomal protein as described above, for example, encoding a
ribosomal Large protein, or from a variant thereof, and a 3'UTR element which comprises or
consists of a nucleic acid sequence which is derived from the 3’UTR of an albumin gene or

a variant thereof as described above.

In a particularly preferred embodiment, the artificial nucleic acid sequence comprises a
5’UTR element which comprises or consists of a nucleic acid sequence which is derived
from the 5’UTR of a ribosomal protein Large 32 gene (RPL32), a ribosomal protein Large 35
gene (RPL35), a ribosomal protein Large 21 gene (RPL21), an ATP synthase, H+
transporting, mitochondrial F1 complex, alpha subunit 1, cardiac muscle (ATP5A1) gene, an
hydroxysteroid (17-beta) dehydrogenase 4 gene (HSD17B4), an androgen-induced 1 gene
(AIG1), cytochrome c oxidase subunit Vlc gene (COX6C), or a N-acylsphingosine
amidohydrolase (acid ceramidase) 1 gene (ASAH1) or from a variant thereof, preferably
from a vertebrate ribosomal protein Large 32 gene (RPL32), a vertebrate ribosomal protein
Large 35 gene (RPL35), a vertebrate ribosomal protein Large 21 gene (RPL21), a vertebrate
ATP synthase, H+ transporting, mitochondrial F1 complex, alpha subunit 1, cardiac muscle
(ATP5A1) gene, a vertebrate hydroxysteroid (17-beta) dehydrogenase 4 gene (HSD17B4), a
vertebrate androgen-induced 1 gene (AIG1), a vertebrate cytochrome c oxidase subunit Vic
gene (COX6CQ), or a vertebrate N-acylsphingosine amidohydrolase (acid ceramidase) 1 gene
(ASAH1) or from a variant thereof, more preferably from a mammalian ribosomal protein
Large 32 gene (RPL32), a ribosomal protein Large 35 gene (RPL35), a ribosomal protein
Large 21 gene (RPL21), a mammalian ATP synthase, H+ transporting, mitochondrial F1
complex, alpha subunit 1, cardiac muscle (ATP5A1) gene, a mammalian hydroxysteroid
(17-beta) dehydrogenase 4 gene (HSD17B4), a mammalian androgen-induced 1 gene
(AIG1), a mammalian cytochrome c oxidase subunit Vic gene (COX6C), or a mammalian N-
acylsphingosine amidohydrolase (acid ceramidase) 1 gene (ASAH1) or from a variant
thereof, most preferably from a human ribosomal protein Large 32 gene (RPL32), a human
ribosomal protein Large 35 gene (RPL35), a human ribosomal protein Large 21 gene
(RPL21), a human ATP synthase, H+ transporting, mitochondrial F1 complex, alpha subunit
1, cardiac muscle (ATP5A1) gene, a human hydroxysteroid (17-beta) dehydrogenase 4 gene



10

15

20

25

30

WO 2013/143700 PCT/EP2013/000938

59

(HSD17B4), a  human  androgen-induced 1 gene  (AIG1), a  human
cytochrome c oxidase subunit Vic gene (COX6C), or a human N-acylsphingosine
amidohydrolase (acid ceramidase) 1 gene (ASAH1) or from a variant thereof, wherein
preferably the 5’UTR element does not comprise the 5'TOP of said gene, and a 3’UTR
element which comprises or consists of a nucleic acid sequence which is derived from an

albumin gene as described above.

In a particularly preferred embodiment, the artificial nucleic acid molecule according to the
present invention comprises a 5'UTR element which comprises or consists of a nucleic acid
sequence which has an identity of at least about 40%, preferably of at least about 50%,
preferably of at least about 60%, preferably of at least about 70%, more preferably of at
least about 80%, more preferably of at least about 90%, even more preferably of at least
about 95%, even more preferably of at least about 99% to the nucleic acid sequence
according to SEQ ID No. 1368 or SEQ ID NOs 1412-1420, or a corresponding RNA
sequence, and a 3’UTR element which comprises or consist of a nucleic acid sequence
which has an identity of at least about 40%, preferably of at least about 50%, preferably of
at least about 60%, preferably of at least about 70%, more preferably of at least about 80%,
more preferably of at least about 90%, even more preferably of at least about 95%, even
more preferably of at least about 99%, most preferably of 100% to the nucleic acid
sequence according to SEQ ID No. 1369, 1376, 1377, 1391, or 1392, e.g.,, a 5'UTR
element which comprises or consists of a nucleic acid sequence which has an identity of at
least about 90% to the nucleic acid sequence according to SEQ ID No. 1368 or a
corresponding RNA sequence and a 3’UTR element which comprises or consist of a nucleic
acid sequence which has an identity of at least about 90% to the nucleic acid sequence

according to SEQ ID No. 1369, 1376, 1377, 1391, or 1392.

Preferably, the artificial nucleic acid molecule according to the present invention further
corﬁprises a poly(A) sequence and/or a polyadenylation signal. Preferably, the optional
poly(A) sequence is located 3’ to the ORF or the at least one 3'UTR element, preferably is
connected to the 3’-end of the ORF or the 3'UTR element. The connection may be direct or
indirect, for example, via a stretch of 2, 4, 6, 8, 10, 20 etc. nucleotides, such as via a linker
of 1-50, preferably of 1-20 nucleotides, e.g. comprising or consisting of one or more

restriction sites.
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In one embodiment, the optional polyadenylation signal is located within the 3'UTR
element. Preferably, the polyadenylation signal comprises the consensus sequence
NN(U/TANA, with N = A or U, preferably AA(U/T)AAA or A(U/THU/T)AAA. Such
consensus sequence may be recognised by most animal and bacterial cell-systems, for
example by the polyadenylation-factors, such as cleavage/polyadenylation specificity factor
(CPSF) cooperating with CstF, PAP, PAB2, CFI and/or CFIl. Preferably, the polyadenylation
signal, preferably the consensus sequence NNUANA, is located less than about 50
nucleotides, more preferably less than about 30 nucleotides, most preferably less than about

25 nucleotides, for example 21 nucleotides, upstream of the 3’-end of the 3'UTR element.

Using an appropriate transcription system will then lead to attachment of a poly(A)
sequence to the premature-RNA. For example, the inventive artificial nucleic acid molecule
may be a DNA molecule comprising a 3’UTR element as described above and a
polyadenylation signal, which may result in polyadenylation of an RNA upon transcription
of this DNA molecule. Accordingly, a resulting RNA may comprise a combination of the

3’UTR element followed by a poly(A) sequence.

Potential transcription systems are in vitro transcription systems or cellular transcription
systems etc. Accordingly, transcription of an artificial nucleic acid molecule according to
the invention, e.g. transcription of an artificial nucleic acid molecule comprising a 5'UTR
element, an open reading frame, a 3’UTR element and a polyadenylation-signal, may result
in an mRNA molecule comprising a 5’UTR element, an open reading frame, a 3'UTR

element and a poly(A) sequence.

The invention also provides an artificial nucleic acid molecule which is an mRNA molecule
comprising a, 5’'UTR element, an open reading frame, an optional 3'UTR element as

described above and a poly(A) sequence.

In one embodiment, the invention provides an artificial nucleic acid molecule which is an
artificial DNA molecule comprising a 5’UTR element as described above, an open reading
frame and optionally a nucleic acid sequence according to any one of SEQ ID Nos. 1369-

1377, 1391, and 1392 or a sequence having an identity of at least about 40% or more to a
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nucleic acid sequence according to any one of SEQ ID Nos. 1369-1377, 1391, and 1392 or
a fragment thereof. Furthermore, the invention provides an artificial nucleic acid molecule
which is an artificial RNA molecule comprising a 5'UTR element as described above, an
open reading frame and optionally an RNA sequence corresponding to a sequence
according to any one of SEQ ID Nos. 1369-1377, 1391, and 1392 or a sequence having an
identity of at least about 40 % or more to any one of SEQ ID Nos. 1369-1377, 1391, and

1392, or a fragment thereof.

Accordingly, the invention provides an artificial nucleic acid molecule which may be a
template for an RNA molecule, preferably for an mRNA molecule, which is stabilised and
optimized with respect to translation efficiency. In other words, the artificial nucleic acid
molecule may be a DNA or RNA which may be used for production of an mRNA. The
obtainable mRNA, may, in turn, be translated for production of a desired peptide or protein
encoded by the open reading frame. If the artificial nucleic acid molecule is a DNA, it may,
for example, be used as a double-stranded storage form for continued and repetitive /n vitro

or in vivo production of mRNA.

In one embodiment, the artificial nucleic acid molecule according to the present invention
further comprises a poly(A) sequence. The length of the poly(A) sequence may vary. For
example, the poly(A) sequence may have a length of about 20 adenine nucleotides up to
about 300 adenine nucleotides, preferably of about 40 to about 200 adenine nucleotides,
more preferably from about 50 to about 100 adenine nucleotides, such as about 60, 70, 80,

90 or 100 adenine nucleotides.

For example, the artificial nucleic acid molecule according to the present invention may

comprise a nucleic acid sequence corresponding to the DNA sequence

CATCACATTT AAAAGCATCT CAGCCTACCA TGAGAATAAG AGAAAGAAAA TGAAGATCAA
AAGCTTATTC ATCTGTTTTT CTTTTTCGTT GGTGTAAAGC CAACACCCTG TCTAAAAAAC
ATAAATTTCT TTAATCATTT TGCCTCTTTT CTCTGTGCTT CAATTAATAA AAAATGGAAA
GAATCTAGAT CTAAAAAAAA AAAAAAAAAA AAAAAAAAAA AAAAAAAAAA AAAAARAAAA

AAAAAAAAAA AAAAARA (SEQ ID No. 1377).
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Transcription of such a sequence may result in an artificial nucleic acid molecule

comprising a corresponding RNA sequence.

Such artificial RNA molecule may also be obtainable /n vitro by common methods of

chemical synthesis without being necessarily transcribed from a DNA progenitor.

In a particularly preferred embodiment, the artificial nucleic acid molecule according to the
present invention is an RNA molecule, preferably an mRNA molecule comprising in 5'-to-
3’-direction a 5’UTR element as described above, an open reading frame, a 3’'UTR element

as described above and a poly(A) sequence.

In a preferred embodiment, the open reading frame does not code for human albumin,
provided that the 3'UTR element is identical to the 3'UTR of human albumin. In some
further embodiments, it is preferred that the open reading frame does not code for human
albumin according to GenBank Accession number NM_000477.5 provided that the 3'UTR
element is identical to the 3’UTR of human albumin. In some further embodiments, it is
preferred that the open reading frame does not code for human albumin or variants thereof
provided that the 3'UTR element is a sequence which is identical to SEQ ID No. 1369.
Furthermore, in some embodiments, it is preferred that the open reading frame does not
code for a reporter protein, e.g., selected from the group consisting of globin proteins,
luciferase proteins, GFP proteins or variants thereof, for example, variants exhibiting at least

70% sequence identity to a globin protein, a luciferase protein, or a GFP protein.

In some embodiments, it is preferred that the 3'UTR element does not consist of a histone
stem-loop, preferably does not comprise a histone stem-loop. In one embodiment, the
artificial nucleic acid molecule according to the present invention does not comprise a
histone stem-loop. However, in some embodiments, the 3’UTR element of the artificial
nucleic acid molecule or the artificial nucleic acid molecule according to the present
invention may comprise a histone stem-loop in addition to the nucleic acid sequence
derived form the 3’UTR of an albumin gene. Such artificial nucleic acid molecule according
to the present invention, for example, may comprise in 5’-to-3’-direction a 5’"UTR element,
an ORF, a 3’UTR element, preferably comprising a polyadenylation signal, an optional

histone stem-loop and an optional poly(A) sequence. It may also comprise in 5'-to-3'-
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direction a 5’UTR element as described above, an ORF, a 3'UTR element, e.g. comprising a

polyadenylation signal, a poly(A) sequence and an optional histone stem-loop.

In the context of the present invention, such a histone stem-loop is typically derived from a
histone gene and comprises an intramolecular base pairing of two neighbored entirely or
partially reverse complementary sequences, thereby forming a stem-loop. A stem-loop can
occur in single-stranded DNA or, more commonly, in RNA. The structure is also known as a
hairpin or hairpin loop and usually consists of a stem and a (terminal) loop within a
consecutive sequence, wherein the stem is formed by two neighbored entirely or partially
reverse complementary sequences separated by a short sequence as sort of spacer, which
builds the loop of the stem-loop structure. The two neighbored entirely or partially reverse
complementary sequences may be defined as e.g. stem-loop elements stem1 and stem?2.
The stem loop is formed when these two neighbored entirely or partially reverse
complementary sequences, e.g. stem-loop elements stem1 and stem2, form base-pairs with
each other, leading to a double stranded nucleic acid sequence comprising an unpaired
loop at its terminal ending formed by the short sequence located between stem-loop
elements stem1 and stem2 on the consecutive sequence. The unpaired loop thereby
typically represents a region of the nucleic acid which is not capable of base pairing with
either of these stem-loop elements. The resulting lollipop-shaped structure is a key building
block of many RNA secondary structures. The formation of a stem-loop structure is thus
dependent on the stability of the resulting stem and loop fegions, wherein the first
prerequisite is typically the presence of a sequence that can fold back on itself to form a
paired double strand. The stability of paired stem-loop elements is determined by the
length, the number of mismatches or bulges it contains (a small number of mismatches is
typically tolerable, especially in a long double strand), and the base composition of the
paired region. In the context of the present invention, optimal loop length is 3-10 bases,
more preferably 3 to 8, 3 to 7, 3 to 6 or even more preferably 4 to 5 bases, and most

preferably 4 bases.

An example for a histone stem-loop sequence is the sequence according to SEQ ID NO:
1394 (CAAAGGCTCTTTTCAGAGCCACCA) or the corresponding RNA sequence.
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Thus, in some embodiments, the artificial nucleic acid molecule according to the present
invention comprises (a.) at least one 5’UTR element as described herein, (b.) at least one
open reading frame, and at least one histone-stem loop which may, for example, comprise
or consist of a sequence having a sequence identity of at least about 75%, preferably of at
least about 80%, preferably at least about 85%, more preferably at least about 90%, even
more preferably at least about 95% to the sequence according to SEQ ID NO. 1394 or the
corresponding RNA sequence, wherein preferably positions 6, 13 and 20 of the sequence
having a sequence identity of at least about 75%, preferably of at least about 80%, prefera-
bly at least about 85%, more preferably at least about 90%, even more preferably at least
about 95% to the sequence according to SEQ ID NO. 1394 or the corresponding RNA se-
quence are conserved, i.e. are identical to the nucleotides at positions 6, 13 and 20 of SEQ

ID NO. 1394.

In some embodiments, the artificial nucleic acid molecule comprises further elements such
as a 5’-cap, a poly(C) sequence and/or an IRES-motif. A 5'-cap may be added post-
transcriptionally to the 5’end of an RNA. Further, the inventive artificial nucleic acid
molecule, particularly if the nucleic acid is in the form of an mRNA or codes for an mRNA,
may be modified by a sequence.of at least 10 cytidines, preferably at least 20 cytidines,
more preferably at least 30 cytidines (so-called "poly(C) sequence"). Particularly, the
inventive nucleic acid molecule may contain, especially if the nucleic acid is in the form of
an (m)RNA or codes for an mRNA, a poly(C) sequence of typically about 10 to 200 cytidine
nucleotides, preferably about 10 to 100 cytidine nucleotides, more preferably about 10 to
70 cytidine nucleotides or even more preferably about 20 to 50 or even 20 to 30 cytidine

nucleotides.

An internal ribosome entry side (IRES) sequence or IRES-motif may separate several open
reading frames, for example if the artificial nucleic acid molecule encodes for two or more
peptides or proteins. An IRES-sequence may be particularly helpful if the mRNA is a bi- or

multicistronic RNA.

Furthermore, the artificial nucleic acid molecule may comprise additional 5’-elements such

as a promoter containing-sequence. The promoter may drive and or regulate transcription of
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the artificial nucleic acid molecule according to the present invention, for example of an

artificial DNA-molecule according to the present invention.

In preferred embodiments, the invention provides artificial nucleic acid molecules, prefer-
ably mRNA molecules, comprising in 5'-to-3’-direction at least one of the following struc-

tures

5’-cap — 5'UTR element — ORF — 3’UTR element - histone stem-loop — poly(A) sequence
5’-cap - 5’UTR element — ORF — 3’UTR element — poly(A) sequence — histone stem-loop

5’-cap - 5’UTR element — ORF - IRES — ORF - 3’UTR element - histone stem-loop -
poly(A) sequence

5’-cap ~ 5’UTR element — ORF — IRES — ORF — 3'UTR element — poly(A) sequence — histone
stem-loop

5’-cap - 5'UTR element - ORF - 3’UTR element — poly(A) sequence — poly(C) sequence

5’-cap — 5’UTR element — ORF — 3’UTR element — poly(A) sequence - poly(C) sequence —
histone stem-loop

5’-cap - 5'UTR element — ORF - IRES — ORF - 3’UTR element — histone stem-loop —
poly(A) sequence — poly(C) sequence

Preferably, the artificial nucleic acid molecule, preferably the open reading frame, is at least
partially G/C modified. Thus, the inventive artificial nucleic acid molecule may be
thermodynamically stabilized by modifying the G (guanosine)/C (cytidine) content of the
molecule. The G/C content of the open reading frame of an artificial nucleic acid molecule
according to the present invention may be increased compared to the G/C content of the
open reading frame of a corresponding wild type sequence, preferably by using the
degeneration of the genetic code. Thus, the encoded amino acid sequence of the nucleic
acid molecule is preferably not modified by the G/C modification compared to the coded
amino acid sequence of the particular wild type sequence. The codons of a coding
sequence or a whole nucleic acid molecule, e.g. an mRNA, may therefore be varied
compared to the wild type coding sequence, such that they include an increased amount of
G/C nucleotides while the translated amino acid sequence is maintained. In respect to the

fact that several codons code for one and the same amino acid (so-called degeneration of
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the genetic code), the most favourable codons for the stability can be determined (so-called

alternative codon usage).

Depending on the amino acid to be encoded by the coding region of the inventive nucleic
acid molecule as defined herein, there are various possibilities for modification of the nu-
cleic acid sequence, e.g. the open reading frame, compared to its wild type coding region.
In the case of amino acids which are encoded by codons which contain exclusively G or C
nucleotides, no maodification of the codon is necessary. Thus, the codons for Pro (CCC or
CCG), Arg (CGC or CGG), Ala (GCC or GCG) and Gly (GGC or GGG) require no modifica-

tion, since no A or U/T is present.

In contrast, codons which contain A and/or U/T nucleotides may be modified by substitu-
tion of other codons which code for the same amino acids but contain no A and/or U/T. For

example

the codons for Pro can be modified from CC(U/T) or CCA to CCC or CCG;

the codons for Arg can be modified from CG(U/T) or CGA or AGA or AGG to CGC or CGG;
the codons for Ala can be modified from GC(U/T) or GCA to GCC or GCG;

the codons for Gly can be modified from GG(U/T) or GGA to GGC or GGG.

In other cases, although A or (U/T) nucleotides cannot be eliminated from the codons, it is
however possible to decrease the A and (U/T) content by using codons which contain a

lower content of A and/or (U/T) nucleotides. Examples of these are:

The codons for Phe can be modified from (U/T)(U/TYU/T) to (U/T) (U/MGC;

the codons for Leu can be modified from (U/T) (UMA, (U/T) (U/MG, CU/T) (U/T) or
C(U/MA to C(U/T)C or C(U/MG;

the codons for Ser can be modified from (U/T)C(U/T) or (U/T)CA or AG(U/T) to (U/T)CC,
(U/MCG or AGG;

the codon for Tyr can be modified from (U/T)A(U/T) to (U/TAC;

the codon for Cys can be modified from (U/T)G(U/T) to (U/T)GC;

the codon for His can be modified from CA(U/T) to CAC;

the codon for GIn can be modified from CAA to CAG;



10

15

20

25

30

WO 2013/143700 PCT/EP2013/000938

67

the codons for lle can be modified from A(U/T)(U/T) or A(U/T)A to A(U/TC;

the codons for Thr can be modified from AC(U/T) or ACA to ACC or ACG;

the codon for Asn can be modified from AA(U/T) to AAC;

the codon for Lys can be modified from AAA to AAG;

the codons for Val can be modified from G(U/T)(U/T) or G(U/T)A to G(U/T)C or G(U/T)G;
the codon for Asp can be modified from GA(U/T) to GAC;

the codon for Glu can be modified from GAA to GAG;

the stop codon (U/T)AA can be modified to (U/T)AG or (U/T)GA.

In the case of the codons for Met (A(U/T)G) and Trp ((U/T)GG), on the other hand, there is

no possibility of sequence modification without altering the encoded amino acid sequence.

The substitutions listed above can be used either individually or in all possible combina-
tions to increase the G/C content of the open reading frame of the inventive nucleic acid
sequence as defined herein, compared to its particular wild type open reading frame (i.e.
the original sequence). Thus, for example, all codons for Thr occurring in the wild type se-
quence can be modified to ACC (or ACG).

Preferably, the G/C content of the open reading frame of the inventive artificial nucleic acid
molecule as defined herein is increased by at least 7%, more preferably by at least 15%,
particularly preferably by at least 20%, compared to the G/C content of the wild type cod-
ing region. According to a specific embodiment at least 5%, 10%, 20%, 30%, 40%, 50%,
60%, more preferably at least 70 %, even more preferably at least 80% and most preferably
at least 90%, 95% or even 100% of the substitutable codons in the open reading frame of
the inventive artificial nucleic acid molecule or a fragment, variant or derivative thereof are

substituted, thereby increasing the G/C content of said open reading frame.

In this context, it is particularly preferable to increase the G/C content of the open reading
frame of the inventive nucleic acid sequence as defined herein, to the maximum (i.e. 100%

of the substitutable codons), compared to the wild type open reading frame.

Furthermore, the open reading frame is preferably at least partially codon-optimized.
Codon-optimization is based on the finding that the translation efficiency may be deter-

mined by a different frequency in the occurrence of transfer RNAs (tRNAs) in cells. Thus, if
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so-called “rare codons” are present in the coding region of the inventive artificial nucleic
acid molecule as defined herein, to an increased extent, the translation of the corresponding
modified nucleic acid sequence is less efficient than in the case where codons coding for

relatively “frequent” tRNAs are present.

Thus, the open reading frame of the inventive nucleic acid sequence is preferably modified
compared to the corresponding wild type coding region such that at least one codon of the
wild type sequence which codes for a tRNA which is relatively rare in the cell is exchanged
for a codon which codes for a tRNA which is comparably frequent in the cell and carries
the same amino acid as the relatively rare tRNA. By this modification, the open reading
frame of the inventive artificial nucleic acid molecule as defined herein, is modified such
that codons for which frequently occurring tRNAs are available may replace codons which
correspond to rare tRNAs. In other words, according to the invention, by such a modifica-
tion all codons of the wild type open reading frame which code for a rare tRNA may be
exchanged for a codon which codes for a tRNA which is more frequent in the cell and
which carries the same amino acid as the rare tRNA. Which tRNAs occur relatively fre-
quently in the cell and which, in contrast, occur relatively rarely is known to a person
skilled in the art; cf. e.g. Akashi, Curr. Opin. Genet. Dev. 2001, 11(6): 660-666. Accord-
ingly, preferably, the open reading frame is codon-optimized, preferably with respect to the
system in which the nucleic acid molecule according to the present invention is to be ex-
pressed, preferably with respect to the system in which the nucleic acid molecule according
to the present invention is to be translated. Preferably, the codon usage of the open reading
frame is codon-optimized according to mammalian codon usage, more preferably accord-
ing to human codon usage. Preferably, the open reading frame is codon-optimized and

G/C-content modified.

For further improving degradation resistance, e.g. resistance to /n vivo degradation by an
exo- or endonuclease, and/or for further improving protein production from the artificial
nucleic acid molecule according to the present invention, the artificial nucleic acid mole-
cule may further comprise modifications, such as backbone modifications, sugar modifica-
tions and/or base modifications, e.g., lipid-modifications or the like. Preferably, the tran-
scription and/or the translation of the artificial nucleic acid molecule according to the pre-

sent invention is not significantly impaired by said modifications.
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Nucleotide analogues/modifications that may be used in the context of the present inven-
tion may be selected, for example, from 2-amino-6-chloropurineriboside-5'-triphosphate, 2-
aminoadenosine-5'-triphosphate, 2-thiocytidine-5'-triphosphate, 2-thiouridine-5'-
triphosphate,  4-thiouridine-5'-triphosphate, ~ 5-aminoallylcytidine-5'-triphosphate, ~ 5-
aminoallyluridine-5'-triphosphate,  5-bromocytidine-5'-triphosphate,  5-bromouridine-5'-
triphosphate, 5-iodocytidine-5'-triphosphate, 5-iodouridine-5'-triphosphate, 5-
methylcytidine-5'-triphosphate, 5-methyluridine-5'-triphosphate, 6-azacytidine-5'-
triphosphate,  6-azauridine-5'-triphosphate, ~ 6-chloropurineriboside-5'-triphosphate, ~ 7-
deazaadenosine-5'-triphosphate,  7-deazaguanosine-5'-triphosphate, 8-azaadenosine-5'-
triphosphate, ~ 8-azidoadenosine-5'-triphosphate, benzimidazole-riboside-5'-triphosphate,
N1-methyladenosine-5'-triphosphate, ~ N1-methylguanosine-5'-triphosphate, Neé-
methyladenosine-5'-triphosphate, O6-methylguanosine-5'-triphosphate, pseudouridine-5'-
triphosphate, or puromycin-5'-triphosphate, xanthosine-5'-triphosphate. Particular prefer-
ence is given to nucleotides for base modifications selected from the group of base-modified
nucleotides  consisting of  5-methylcytidine-5'-triphosphate, ~ 7-deazaguanosine-5'-

triphosphate, 5-bromocytidine-5'-triphosphate, and pseudouridine-5'-triphosphate.

Further, lipid-modified artificial nucleic acid molecules may typically comprise at least one
linker which is covalently linked with the artificial nucleic acid molecule, and at least one
lipid which is covalently linked with this linker. Alternatively, a lipid-modified artificial nu-
cleic acid molecule may comprise at least one artificial nucleic acid molecule as defined
herein and at least one, preferably bifunctional lipid which is covalently linked, preferably
without a linker, with that artificial nucleic acid molecule. According to a third alternative,
a lipid-modified artificial nucleic acid molecule may comprise an artificial nucleic acid
molecule as defined herein, at least one linker which is covalently linked with that artificial
nucleic acid molecule, at least one lipid which is covalently linked with this linker, and
additionally at least one, preferably bifunctional lipid which is covalently linked, preferably

without a linker, with the artificial nucleic acid molecule.

In a further aspect, the present invention provides a vector comprising
a. at least one 5’-untranslated region element (5'UTR element) which comprises or
consists of a nucleic acid sequence which is derived from the 5'UTR of a TOP gene

or which is derived from a variant of the 5'UTR of a TOP gene;
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b. at least one open reading frame (ORF) and/or a cloning site; and
C. optionally, at least one 3’UTR element which comprises or consists of a nucleic acid

sequence derived from the 3'UTR of a chordate gene, preferably a vertebrate gene,
more preferably a mammalian gene, most preferably a human gene, or from a
variant of the 3’UTR of a chordate gene, preferably a vertebrate gene, more

preferably a mammalian gene, most preferably a human gene.

The at least one 5'UTR element, the optional at least one 3’UTR element and the at least
one ORF are as described herein for the artificial nucleic acid molecule according to the
present invention. The cloning site may be any sequence that is suitable for introducing an
open reading frame or a sequence comprising an open reading frame, such as one or more
restriction sites. The vector comprising a cloning site is preferably suitable for inserting an
open reading frame into the vector 3’ to the 5’UTR element, preferably directly 3’ to the
5’UTR element. Thus, the vector comprising a cloning site is preferably suitable for inserting
an open reading frame into the vector, preferably for inserting an open reading frame
between the 5'UTR element and the optional 3'UTR element, preferably 5’ to the optional
3’UTR element and 3’ to the 5'UTR element. Preferably, the cloning site or the ORF is
located 5’ to the 3’UTR element, preferably in close proximity to the 5'-end of the 3’'UTR
element. For example, the cloning site or the ORF may be directly connected to the 5’-end
of the 3’UTR element or they may be connected via a stretch of nucleotides, such as by a
stretch of 2, 4, 6, 8, 10, 20 etc. nucleotides as described above for the artificial nucleic acid
molecule according to the present invention. Preferably the cloning site or the ORF is
located 3’ to the 5’UTR element, preferably in close proximity to the 3’-end of the 5’UTR
element. For example, the cloning site or the ORF may be directly connected to the 3’-end
of the 5’UTR element or they may be connected via a stretch of nucleotides, such as by a
stretch of 2, 4, 6, 8, 10, 20 etc. nucleotides as described above for the artificial nucleic acid

molecule according to the present invention.

Preferably the vector according to the present invention is suitable for producing the
artificial nucleic acid molecule according to the present invention, preferably for producing
an artificial mRNA according to the present invention, for example, by optionally inserting

an open reading frame or a sequence comprising an open reading frame into the vector and
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transcribing the vector. Thus, preferably, the vector comprises elements needed for
transcription, such as a promoter, e.g. an RNA polymerase promoter. Preferably, the vector
is suitable for transcription using eukaryotic, prokaryotic, viral or phage transcription
systems, such as eukaryotic cells, prokaryotic cells, or eukaryotic, prokaryotic, viral or
phage /n vitro transcription systems. Thus, for example, the vector may comprise a promoter
sequence, which is recognized by a polymerase, such as by an RNA polymerase, e.g. by a
eukaryotic, prokaryotic, viral, or phage RNA polymerase. In a preferred embodiment, the
vector comprises a phage RNA polymerase promoter such as an SP6 or T7, preferably a T7
promoter. Preferably, the vector is suitable for /n vitro transcription using a phage based /n

vitro transcription system, such as a T7 RNA polymerase based /n vitrotranscription system.

The vector may further comprise a poly(A) sequence and/or a polyadenylation signal as

described above for the artificial nucleic acid molecule according to the present invention.

The vector may be an RNA vector or a DNA vector. Preferably, the vector is a DNA vector.
The vector may be any vector known to the skilled person, such as a viral vector or a

plasmid vector. Preferably, the vector is a plasmid vector, preferably a DNA plasmid vector.

In a preferred embodiment, the vector according to the present invention comprises the

artificial nucleic acid molecule according to the present invention.

Preferably, a vector according to the present invention comprises a sequence according to
SEQ ID NOs. 1-1363, 1395, 1421, 1422, 1368, or 1412-1420, or a sequence having an
identity of at least about 40%, preferably of at least about 50%, preferably of at least about
60%, preferably of at least about 70%, more preferably of at least about 80%, more
preferably of at least about 90%, even more preferably of at least about 95%; even more
preferably of at least about 99%; even more preferably of 100% sequence identity to a
sequence according to any one of SEQ ID NOs. 1-1363, 1395, 1421, 1422, 1368, or 1412-
1420, or a fragment thereof, preferably a functional fragment thereof, or a corresponding

RNA sequence.

Preferably, a vector, such as a DNA vector, according to the present invention comprises a

sequence according to SEQ ID NOs. 1368-1392 or 1412-1420, or a sequence having an
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identity of at least about 40%, preferably of at least about 50%, preferably of at least about
60%, preferably of at least about 70%, more preferably of at least about 80%, more
preferably of at least about 90%, even more preferably of at least about 95%; even more
preferably of at least about 99%; even more preferably of 100% sequence identity to a
sequence according to any one of SEQ ID NOs. 1368-1392 or 1412-1420 or a fragment

thereof, preferably a functional fragment thereof, or a corresponding RNA sequence.

Preferably, the vector is a circular molecule. Preferably, the vector is a double-stranded

molecule, such as a double stranded DNA molecule. Such circular, preferably double
stranded DNA molecule may be used conveniently as a storage form for the inventive
artificial nucleic acid molecule. Furthermore, it may be used for transfection of cells, for
example, cultured cells. Also it may be used for in vitro transcription for obtaining an

artificial RNA molecule according to the invention.

Preferably, the vector, preferably the circular vector, is linearizable, for example, by
restriction enzyme digestion. In a preferred embodiment, the vector comprises a cleavage
site, such as a restriction site, preferably a unique cleavage site, located immediately 3’ to
the ORF, or - if present - immediately 3’ to the 3'UTR element, or - if present - immediately
3’ to the poly(A) sequence or polyadenylation signal, or - if present - located 3‘ to the
poly(C) sequence, or - if present - located 3 to the histone stem-loop”. Thus, preferably, the
product obtained by linearizing the vector terminates at the 3’end with the stop codon, or -
if present - the 3’-end of the 3’UTR element, or - if present - with the 3’-end of the poly(A)
sequence or with the 3’-end of the polyadenylation signal, or - if present - with the 3’-end of
the poly(C) sequence, or - if present - with the 3’-end of the histone stem-loop, plus

optionally some nucleotides remaining from the restriction site after cleavage.

In a further aspect, the present invention relates to a cell comprising the artificial nucleic
acid molecule according to the present invention or the vector according to present
invention. The cell may be any cell, such as a bacterial cell, insect cell, plant cell,
vertebrate cell, e.g. a mammalian cell. Such cell may be, e.g., used for replication of the
vector of the present invention, for example, in a bacterial cell. Furthermore, the cell may
be used for transcribing the artificial nucleic acid molecule or the vector according to the

present invention and/or translating the open reading frame of the artificial nucleic acid
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molecule or the vector according to the present invention. For example, the cell may be

used for recombinant protein production.

The cells according to the present invention are, for example, obtainable by standard
nucleic acid transfer methods, such as standard transfection methods. For example, the
artificial nucleic acid molecule or the vector according to the present invention may be
transferred into the cell by electroporation, lipofection, e.g. based on cationic lipids and/or
liposomes, calcium phosphate precipitation, nanoparticle based transfection, virus based

transfection, or based on cationic polymers, such as DEAE-dextran or polyethylenimine etc.

Preferably, the cell is a mammalian cell, such as a cell of human subject, a domestic
animal, a laboratory animal, such as a mouse or rat cell. Preferably the cell is a human cell.
The cell may be a cell of an established cell line, such as a CHO, BHK, 293T, COS-7,
HELA, HEK etc. cell, or the cell may be a primary cell, e.g. a HDF cell, preferably a cell
isolated from an organism. In a preferred embodiment, the cell is an isolated cell of a
mammalian subject, preferably of a human subject. For example, the cell may be an
immune cell, such as a dendritic cell, a cancer or tumor cell, or any somatic cell etc,,

preferably of a mammalian subject, preferably of a human subject.

In a further aspect, the present invention provides a pharmaceutical composition comprising
the artificial nucleic acid molecule according to the present invention, the vector according
the present invention, or the cell according to the present invention. The pharmaceutical
composition according to the invention may be used, e.g., as a vaccine, for example, for
genetic vaccination. Thus, the ORF may, e.g., encode an antigen to be administered to a
patient for vaccination. Thus, in a preferred embodiment, the pharmaceutical composition
according to the present invention is a vaccine. Furthermore, the pharmaceutical

composition according to the present invention may be used, e.g., for gene therapy.

Preferably, the pharmaceutical composition further comprises one or more pharmaceuti-
cally acceptable excipients, vehicles, fillers and/or diluents. In the context of the present
invention, a pharmaceutically acceptable vehicle typically includes a liquid or non-liquid
basis for the inventive pharmaceutical composition. In one embodiment, the pharmaceuti-

cal composition is provided in liquid form. In this context, preferably, the vehicle is based
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on water, such as pyrogen-free water, isotonic saline or buffered (aqueous) solutions, e.g.
phosphate, citrate etc. buffered solutions. The buffer may be hypertonic, isotonic or hypo-
tonic with reference to the specific reference medium, i.e. the buffer may have a higher,
identical or lower salt content with reference to the specific reference medium, wherein
preferably such concentrations of the afore mentioned salts may be used, which do not lead
to damage of mammalian cells due to osmosis or other concentration effects. Reference
media are e.g. liquids occurring in “/n vivo” methods, such as blood, lymph, cytosolic lig-

“";

uids, or other body liquids, or e.g. liquids, which may be used as reference media in “/n
vitrd’ methods, such as common buffers or liquids. Such common buffers or liquids are

known to a skilled person. Ringer-Lactate solution is particularly preferred as a liquid basis.

One or more compatible solid or liquid fillers or diluents or encapsulating compounds suit-
able for administration to a patient may be used as well for the inventive pharmaceutical
composition. The term "compatible" as used herein preferably means that these components
of the inventive pharmaceutical composition are capable of being mixed with the inventive
nucleic acid, vector or cells as defined herein in such a manner that no interaction occurs
which would substantially reduce the pharmaceutical effectiveness of the inventive phar-

maceutical composition under typical use conditions.

The pharmaceutical composition according to the present invention may optionally further
comprise one or more additional pharmaceutically active components. A pharmaceutically
active component in this context is a compound that exhibits a therapeutic effect to heal,
ameliorate or prevent a particular indication or disease. Such compounds include, without
implying any limitation, peptides or proteins, nucleic acids, (therapeutically active) low
molecular weight organic or inorganic compounds (molecular weight less than 5000, pref-
erably less than 1000), sugars, antigens or antibodies, therapeutic agents already known in
the prior art, antigenic cells, antigenic cellular fragments, cellular fractions, cell wall com-
ponents (e.g. polysaccharides), modified, attenuated or de-activated (e.g. chemically or by

irradiation) pathogens (virus, bacteria etc.).

Furthermore, the inventive pharmaceutical composition may comprise a carrier for the arti-
ficial nucleic acid molecule or the vector. Such a carrier may be suitable for mediating dis-
solution in physiological acceptable liquids, transport and cellular uptake of the pharma-

ceutical active artificial nucleic acid molecule or the vector. Accordingly, such a carrier
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may be a component which may be suitable for depot and delivery of an artificial nucleic
acid molecule or vector according to the invention. Such components may be, for example,
cationic or polycationic carriers or compounds which may serve as transfection or com-

plexation agent.

Particularly preferred transfection or complexation agents in this context are cationic or
polycationic compounds, including protamine, nucleoline, spermine or spermidine, or
other cationic peptides or proteins, such as poly-L-lysine (PLL), poly-arginine, basic poly-
peptides, cell penetrating peptides (CPPs), including HIV-binding peptides, HIV-1 Tat (HIV),
Tat-derived peptides, Penetratin, VP22 derived or analog peptides, HSV VP22 (Herpes sim-
plex), MAP, KALA or protein transduction dor;1ains (PTDs), PpT620, prolin-rich peptides,
arginine-rich peptides, lysine-rich peptides, MPG-peptide(s), Pep-1, L-oligomers, Calcitonin
peptide(s), Antennapedia-derived peptides (particularly from Drosophila antennapedia),
pAntp, plsl, FGF, Lactoferrin, Transportan, Buforin-2, Bac715-24, SynB, SynB(1), pVEC,
hCT-derived peptides, SAP, or histones.

Furthermore, such cationic or polycationic compounds or carriers may be cationic or poly-
cationic peptides or proteins, which preferably comprise or are additionally modified to
comprise at least one ~SH moiety. Preferably, a cationic or polycationic carrier is selected

from cationic peptides having the following sum formula (1):
{(Arg);(Lys)m;(His),;(Orn),;(Xaa);  formula (1)

wherein | + m + n + 0 + x = 3-100, and |, m, n or o independently of each other is any
number selected from 0, 1, 2, 3, 4,5, 6,7, 8,9, 10, 11, 12, 13, 14, 15,16, 17, 18, 19, 20,
21-30, 31-40, 41-50, 51-60, 61-70, 71-80, 81-90 and 91-100 provided that the overall con-
tent of Arg (Arginine), Lys (Lysine), His (Histidine) and Orn (Ornithine) represents at least
10% of all amino acids of the oligopeptide; and Xaa is any amino acid selected from native
(= naturally occurring) or non-native amino acids except of Arg, Lys, His or Orn; and x is
any number selected from O, 1, 2, 3,4, 5,6,7,8,9,10,11,12,13, 14,15, 16, 17,18, 19,
20, 21-30, 31-40, 41-50, 51-60, 61-70, 71-80, 81-90, provided, that the overall content of

Xaa does not exceed 90 % of all amino acids of the oligopeptide. Any of amino acids Arg,
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Lys, His, Orn and Xaa may be positioned at any place of the peptide. In this context cati-

onic peptides or proteins in the range of 7-30 amino acids are particular preferred.

Further, the cationic or polycationic peptide or protein, when defined according to formula
{(Arg);(Lys); (His),;(Orn),;(Xaa),} (formula (1)) as shown above and which comprise or are
additionally modified to comprise at least one —SH moeity, may be, without being restricted

thereto, selected from subformula (la):
{(Arg);;(Lys); (His),;(Orn),;(Xaa’), (Cys), } subformula (la)

wherein (Arg);(Lys),,;(His),;(Orn),; and x are as defined herein, Xaa’ is any amino acid se-
lected from native (= naturally occurring) or non-native amino acids except of Arg, Lys, His,
Orn or Cys and y is any number selected from 0, 1, 2, 3, 4,5,6,7,8,9, 10, 11, 12, 13, 14,
15,16, 17, 18, 19, 20, 21-30, 31-40, 41-50, 51-60, 61-70, 71-80 and 81-90, provided that
the overall content of Arg (Arginine), Lys (Lysine), His (Histidine) and Orn (Ornithine) repre-
sents at least 10% of all amino acids of the oligopeptide. Further, the cationic or polyca-

tionic peptide may be selected from subformula (Ib):
Cys, {(Arg);(Lys),,;(His),;(Orn),;(Xaa),} Cys, subformula (Ib)

wherein empirical formula {(Arg);(Lys),;(His),;(Orn),;(Xaa),} (formula (1)) is as defined
herein and forms a core of an amino acid sequence according to (semiempirical) formula
(M) and wherein Cys;, and Cys, are Cysteines proximal to, or terminal to

(Arg);;(Lys)m;(His),;(Orn),;(Xaa),.

Further preferred cationic or polycationic compounds, which can be used as transfection or
complexation agent may include cationic polysaccharides, for example chitosan, poly-
brene, cationic polymers, e.g. polyethyleneimine (PEI), cationic lipids, e.g. DOTMA: [1-
(2,3-sioleyloxy)propyh)]-N,N,N-trimethylammonium chloride, DMRIE, di-C14-amidine,
DOTIM, SAINT, DC-Chol, BGTC, CTAP, DOPC, DODAP, DOPE: Dioleyl phosphati-
dylethanol-amine, DOSPA, DODAB, DOIC, DMEPC, DOGS:
Dioctadecylamidoglicylspermin, DIMRI: Dimyristo-oxypropyl dimethyl hydroxyethyl
ammonium bromide, DOTAP: dioleoyloxy-3-(trimethylammonio)propane, DC-6-14: O,O-
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ditetradecanoyl-N-(a-trimethylammonioacetyl)diethanolamine chloride, CLIP1: rac-[(2,3-
dioctadecyloxypropyl)(2-hydroxyethyl)]-dimethylammonium chloride, CLIP6: rac-[2(2,3-
dihexadecyloxypropyl-oxymethyloxy)ethyl]Jtrimethylammonium, CLIP9: rac-{2(2,3-
dihexadecyloxypropyl-oxysuccinyloxy)ethyl]-trimethylammonium, oligofectamine, or cati-
onic ‘or polycationic polymers, e.g. modified polyaminoacids, such as B-aminoacid-
polymers or reversed polyamides, etc., modified polyethylenes, such as PVP (poly(N-ethyl-
4-vinylpyridinium  bromide)), etc.,, modified acrylates, such as pDMAEMA
(poly(dimethylaminoethyl methylacrylate)), etc., modified Amidoamines such as pAMAM
(poly(amidoamine)), etc., modified polybetaaminoester (PBAE), such as diamine end modi-
fied 1,4 butanediol diacrylate-co-5-amino-1-pentanol polymers, etc., dendrimers, such as
polypropylamine dendrimers or pAMAM based dendrimers, etc., polyimine(s), such as PEI:
poly(ethyleneimine), poly(propyleneimine), etc., polyallylamine, sugar backbone based
polymers, such as cyclodextrin based polymers, dextran based polymers, chitosan, etc.,
silan backbone based polymers, such as PMOXA-PDMS copolymers, etc., blockpolymers
consisting of a combination of one or more cationic blocks (e.g. selected from a cationic
polymer as mentioned above) and of one or more hydrophilic or hydrophobic blocks (e.g

polyethyleneglycole); etc.

In this context, it is particularly preferred that the inventive artificial nucleic acid molecule
or the inventive vector is complexed at least partially with a cationic or polycationic com-
pound, preferably cationic proteins or peptides. Partially means that only a part of the in-
ventive artificial nucleic acid molecule or the inventive vector is complexed with a cationic
or polycationic compound and that the rest of the inventive artificial nucleic acid molecule
or the inventive vector is in uncomplexed form (“free”). Preferably the ratio of complexed
nucleic acid to: free nucleic acid is selected from a range. of about 5:1 (w/w) to about 1:10
(w/w), more preferably from a range of about 4:1 (w/w) to about 1:8 (w/w), even more pref-
erably from a range of about 3:1 (w/w) to about 1:5 (w/w) or 1:3 (w/w), and most preferably
the ratio of complexed nucleic acid to free nucleic acid is selected from a ratio of about 1:1

(w/w).

The pharmaceutical composition according to the present invention may optionally further
comprise one or more adjuvants, for example, adjuvants for stimulating the innate immune

system or for enhancing cellular uptake of the artificial nucleic acid molecule or vector. In
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this context, an adjuvant may be understood as any compound, which is suitable to initiate
or increase an immune response of the innate immune system, i.e. a non-specific immune
response. In other words, when administered, the inventive pharmaceutical composition
preferably elicits an innate immune response due to the adjuvant, optionally contained
therein. Preferably, such an adjuvant may be an adjuvant supporting the induction of an
innate immune response in a mammal. Such an adjuvant may be, for example, an
immunostimulatory nucleic acid, i.e. a nucleic acid that may bind to a Toll-like-receptor or

the like, preferably an immunostimulatory RNA.

Such adjuvants, preferably such immunostimulatory nucleic acids, may induce an innate,
i.e. unspecific, immune response which may support a specific, i.e. adaptive, immune re-
sponse to the peptide or protein, i.e. the antigen, encoded by the artificial nucleic acid

molecule of the pharmaceutical composition, preferably the vaccine.

The inventive pharmaceutical composition may also additionally comprise any further
compound, which is known to be immunostimulating due to its binding affinity (as ligands)
to human Toll-like receptors TLR1, TLR2, TLR3, TLR4, TLR5, TLR6, TLR7, TLR8, TLR9,
TLR10, or due to its binding affinity (as ligands) to murine Toll-like receptors TLR1, TLRZ,
TLR3, TLR4, TLR5, TLR6, TLR7, TLR8, TLR9Y, TLR10, TLR11, TLR12 or TLR13.

Further additives which may be included in the inventive pharmaceutical composition are,
e.g., emulsifiers, such as, for example, Tween®; wetting agents, such as, for example, so-
dium lauryl sulfate; colouring agents; taste-imparting agents, pharmaceutical carriers; tablet-

forming agents; stabilizers; antioxidants; preservatives etc.

The pharmaceutical composition according to the present invention preferably comprises a
“safe and effective amount” of the components of the pharmaceutical composition, particu-
larly of the inventive nucleic acid sequence, the vector and/or the cells as defined herein.
As used herein, a “safe and effective amount” means an amount sufficient to significantly
induce a positive modification of a disease or disorder as defined herein. At the same time,
however, a “safe and effective amount” preferably avoids serious side-effects and permits a
sensible relationship between advantage and risk. The determination of these limits typically

lies within the scope of sensible medical judgment.
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In a further aspect, the present invention provides the artificial nucleic acid molecule
according to the present invention, the vector according to the present invention, the cell
according to the present invention, or the pharmaceutical composition according to the
present invention for use as a medicament, for example, as vaccine (in genetic vaccination)

or in gene therapy.

The artificial nucleic acid molecule according to the present invention, the vector according
to the present invention, the cell according to the present invention, or the pharmaceutical
composition according to the present invention are particularly suitable for any medical
application which makes use of the therapeutic action or effect of peptides, polypeptides or
proteins, or where supplementation of a particular peptide or protein is needed. Thus, the
present invention provides the artificial nucleic acid molecule according to the present
invention, the vector according to the present invention, the cell according to the present
invention, or the pharmaceutical composition according to the present invention for use in
the treatment or prevention of diseases or disorders amenable to treatment by the
therapeutic action or effect of peptides, polypeptides or proteins or amenable to treatment
by supplementation of a particular peptide, polypeptide or protein. For example, the
artificial nucleic acid molecule according to the present invention, the vector according to
the present invention, the cell according to the present invention, or the pharmaceutical
composition according to the present invention may be used for the treatment or prevention
of genetic diseases, autoimmune diseases, cancerous or tumour-related diseases, infectious

diseases, chronic diseases or the like, e.g., by genetic vaccination or gene therapy.

In particular, such therapeutic treatments which benefit from a stable, prolonged and/or
increased presence of therapeutic peptides, polypeptides or proteins in a subject to be
treated are especially suitable as medical application in the context of the present invention,
since the 5’UTR element optionally in combination with the 3’'UTR element provides for
increased protein expression from the ORF and the 3’UTR element provides for a stable and
prolonged expression of the ORF of the inventive nucleic acid molecule. Thus, a
particularly suitable medical application for the artificial nucleic acid molecule according to
the present invention, the vector according to the present invention, the cell according to

the present invention, or the pharmaceutical composition according to the present invention
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is vaccination, for example against infections or tumours. Thus, the present invention
provides the artificial nucleic acid molecule according to the present invention, the vector
according to the present invention, the cell according to the present invention, or the
pharmaceutical composition according to the present invention for vaccination of a subject,
preferably a mammalian subject, more preferably a human subject. Preferred vaccination
treatments are vaccination against infectious diseases, such as bacterial, protozoal or viral
infections, and anti-tumour-vaccination. Such vaccination treatments may be prophylactic

or therapeutic.

Depending on the disease to be treated or prevented, the ORF may be selected. For
example, the open reading frame may code for a protein that has to be supplied to a patient
suffering from total lack or at least partial loss of function of a protein, such as a patient
suffering from a genetic disease. Additionally, the open reading frame may be chosen from
an ORF coding for a peptide or protein which beneficially influences a disease or the
condition of a subject. Furthermore, the open reading frame may code for a peptide or
protein which effects down-regulation of a pathological overproduction of a natural peptide
or protein or elimination of cells expressing pathologically a protein or peptide. Such lack,
loss of function or overproduction may, e.g., occur in the context of tumour and neoplasia,
autoimmune diseases, allergies, infections, chronic diseases or the like. Furthermore, the
open reading frame may code for an antigen or immunogen, e.g. for an epitope of a
pathogen or for a tumour antigen. Thus, in preferred embodiments, the artificial nucleic
acid molecule or the vector according to the present invention comprises an ORF encoding
an amino acid sequence comprising or consisting of an antigen or immunogen, e.g. an
epitope of a pathogen or a tumour-associated antigen, a 5'UTR element as described above,
and optional further components, such as a 3'UTR element and/or a poly(A) sequence etc.

as described above.

In the context of medical application, in particular, in the context of vaccination, it is
preferred that the artificial nucleic acid molecule according to the present invention is RNA,
preferably mRNA, since DNA harbours the risk of eliciting an anti-DNA immune response
and tends to insert into genomic DNA. However, in some embodiments, for example, if a
viral delivery vehicle, such as an adenoviral delivery vehicle is used for delivery of the

artificial nucleic acid molecule or the vector according to the present invention, e.g., in the
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context of gene therapeutic treatments, it may be desirable that the artificial nucleic acid

molecule or the vector is a DNA molecule.

The artificial nucleic acid molecule according to the present invention, the vector according
to the present invention, the cell according to the present invention, or the pharmaceutical
composition according to the present invention may be administered orally, parenterally, by
inhalation spray, topically, rectally, nasally, buccally, vaginally or via an implanted reser-
voir. The term parenteral as used herein includes subcutaneous, intravenous, intramuscular,
intra-articular, intra-synovial, intrasternal, intrathecal, intrahepatic, intralesional, intracra-
nial, transdermal, intradermal, intrapulmonal, intraperitoneal, intracardial, intraarterial, and

sublingual injection or infusion techniques.

Preferably, the artificial nucleic acid molecule according to the present invention, the vector
according to the present invention, the cell according to the present invention, or the phar-
maceutical composition according to the present invention is administered parenterally, e.g.
by parenteral injection, more preferably by subcutaneous, intravenous, intramuscular, intra-
articular, intra-synovial, intrasternal, intrathecal, intrahepatic, intralesional, intracranial,
transdermal, intradermal, intrapulmonal, intraperitoneal, intracardial, intraarterial, sublin-
gual injection or via infusion techniques. Particularly preferred is intradermal and intramus-
cular injection. Sterile injectable forms of the inventive pharmaceutical composition may be
aqueous or oleaginous suspension. These suspensions may be formulated according to
techniques known in the art using suitable dispersing or wetting agents and suspending

agents.

The artificial nucleic acid molecule according to the present invention, the vector according
to the present invention, the cell according to the present invention, or the pharmaceutical
composition according to the present invention may also be administered orally in any
orally acceptable dosage form including, but not limited to, capsules, tablets, aqueous sus-

pensions or solutions.

The artificial nucleic acid molecule according to the present invention, the vector according
to the present invention, the cell according to the present invention, or the pharmaceutical

composition according to the present invention may also be administered topically, espe-
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cially when the target of treatment includes areas or organs readily accessible by topical
application, e.g. including diseases of the skin or of any other accessible epithelial tissue.
Suitable topical formulations are readily prepared for each of these areas or organs. For
topical applications, the artificial nucleic acid molecule according to the present invention,
the vector according to the present invention, the cell according to the present invention, or
the pharmaceutical composition according to the present invention may be formulated in a

suitable ointment suspended or dissolved in one or more carriers.

In one embodiment, the use as a medicament comprises the step of transfection of
mammalian cells, preferably in vitro transfection of mammalian cells, more preferably /in
vitro transfection of isolated cells of a subject to be treated by the medicament. If the use
comprises the /n vitro transfection of isolated cells, the use as a medicament may further
comprise the (re)administration of the transfected cells to the patient. The use of the
inventive artificial nucleic acid molecules or the vector as a medicament may further
comprise the step of selection of successfully transfected isolated cells. Thus, it may be
beneficial if the vector further comprises a selection marker. Also, the use as a medicament
may comprise in vitro transfection of isolated cells and purification of an expression-
product, i.e. the encoded peptide or protein from these cells. This purified peptide or

protein may subsequently be administered to a subject in need thereof.

The present invention also provides a method for treating or preventing a disease or disorder
as described above comprising administering the artificial nucleic acid molecule according
to the present invention, the vector according to the present invention, the cell according to
the present invention, or the pharmaceutical compdsition according to the present invention

to a subject in need thereof.

Furthermore, the present invention provides a method for treating or preventing a disease or
disorder comprising transfection of a cell with an artificial nucleic acid molecule according
to the present invention or with the vector according to the present invention. Said
transfection may be performed in vitro or in vivo. In a preferred embodiment, transfection of
a cell is performed in vitro and the transfected cell is administered to a subject in need
thereof, preferably to a human patient. Preferably, the cell which is to be transfected /in vitro

is an isolated cell of the subject, preferably of the human patient. Thus, the present
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invention provides a method of treatment comprising the steps of isolating a cell from a
subject, preferably from a human patient, transfecting the isolated cell with the artificial
nucleic acid molecule according to the present invention or the vector according to the
present invention, and administering the transfected cell to the subject, preferably the

human patient.

The method of treating or preventing a disorder according to the present invention is

preferably a vaccination method and/or a gene therapy method as described above.

As described above, the 5'UTR element and the optional 3’UTR element are capable of
increasing protein production from an artificial nucleic acid molecule, such as an mRNA or
vector, comprising the 5'UTR element and an ORF. Thus, in a further aspect, the present
invention relates to a method for increasing protein production from an artificial nucleic
acid molecule comprising the step of associating the artificial nucleic acid molecule,
preferably the ORF contained within the artificial nucleic acid molecule, with (i) at least one
5’-untranslated region element (5’UTR element) which comprises or consists of a nucleic
acid sequence which is derived from the 5'UTR of a TOP gene or which is derived from a
variant of the 5’UTR of a TOP gene as described above and (ii) optionally at least one
3'UTR element which comprises or consists of a nucleic acid sequence derived from the
3'UTR of a chordate gene, preferably a vertebrate gene, more preferably a mammalian
gene, most preferably a human gene, or from a variant of the 3'UTR of a chordate gene,
preferably a vertebrate gene, more preferably a mammalian gene, most preferably a human

gene as described above.

The term “associating the artificial nucleic acid molecule or the vector with a 5 ‘UTR
element and an optional 3'UTR element” in the context of the present invention preferably
means functionally associating or functionally combining the artificial nucleic acid
molecule, such as the mRNA or the vector, with the 5’UTR element and the optional 3’UTR
element. This means that the artificial nucleic acid molecule, preferably the ORF contained
within the artificial nucleic acid molecule, the 5’UTR element and the optional 3’UTR
element as described above are associated or coupled such that the function of the 5'UTR
element and the optional 3’UTR element, e.g., protein production increasing function, is

exerted. Typically, this means that the 5'UTR element and the optional 3’UTR element are
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integrated into the artificial nucleic acid molecule, preferably into the mRNA molecule or
the vector, such that the open reading frame is positioned 3’ to the 5'UTR element,

preferably between the 5’UTR element and the optional 3'UTR element.

In a further aspect, the present invention provides the use of at least one 5’-untranslated
region element (5'UTR element) which comprises or consists of a nucleic acid sequence
which is derived from the 5'UTR of a TOP gene or which is derived from a variant of the
5’UTR of a TOP gene as described above and optionally at least one 3’UTR element which
comprises or consists of a nucleic acid sequence derived from the 3'UTR of a chordate
gene, preferably a vertebrate gene, more preferably a mammalian gene, most preferably a
human gene, or from a variant of the 3’UTR of a chordate gene, preferably a vertebrate
gene, more preferably a mammalian gene, most preferably a human gene as described
above for increasing protein production from an artificial nucleic acid molecule, such as an

mRNA or a vector.

The use according to the present invention preferably comprises associating the artificial
nucleic acid molecule with the 5’UTR element and the optional 3'UTR element as

described above.

The method for increasing protein production from an artificial nucleic acid molecule and
the above use may also comprise associating the artificial nucleic acid molecules with one
or more further elements, such as a polyadenylation signal, a poly(A) sequence, a poly(C)

sequence and/or a histone stem loop as described above.

The compounds and ingredients of the inventive pharmaceutical composition may also be
manufactured and traded separately of each other. Thus, the invention relates further to a kit
or kit of parts comprising an artificial nucleic acid molecule according to the invention, a
vector according the invention, a cell according to the invention, and/or a pharmaceutical
composition according to the invention. Preferably, such kit or kit of parts may,
additionally, comprise instructions for use, cells for transfection, an adjuvant, a means for
administration of the pharmaceutical composition, a pharmaceutically acceptable carrier
and/or an pharmaceutically acceptable solution for dissolution or dilution of the artificial

nucleic acid molecule, the vector, the cells or the pharmaceutical composition.
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It is to be noted that, throughout the description and claims of this specification, the word
'comprise’ and variations of the word, such as 'comprising' and 'comprises’, is not intended to
exclude other variants or additional components, integers or steps. Modifications and
improvements to the invention will be readily apparent to those skilled in the art. Such

modifications and improvements are intended to be within the scope of this invention.

Any reference to or discussion of any document, act or item of knowledge in this specification is
included solely for the purpose of providing a context for the present invention. It is not
suggested or represented that any of these matters or any combination thereof formed at the
priority date part of the common general knowledge, or was known to be relevant to an attempt

to solve any problem with which this specification is concerned.
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The following Figures, Sequences and Examples are intended to illustrate the invention fur-

ther. They are not intended to limit the subject-matter of the invention thereto.

Fig. 1

Fig. 2

Fig. 3

Fig. 4

Fig. 5

shows the nucleotide sequence of a Photinus pyralis luciferase encoding nucleic
acid molecule PpLuc(GC) — A64N64. This artificial construct does not comprise
a 5’UTR element or a 3’'UTR element in the sense of the present invention. The

coding region for PpLuc(GC) is depicted in italics.

shows the nucleotide sequence of PpLuc(GC) — albumin7 — A64N64. The 3'UTR
of human albumin, with a T7 termination signal as well as a Hindlll and Xbal
restriction site removed by three single point mutations, was inserted between
the ORF and poly(A) of the construct shown in Figure 1. The coding region for
PpLuc(GC) is depicted in italics. The albumin 3’UTR is underlined.

shows the nucleotide sequence of RPL32 — PpLuc(GC) — A64N64. The 5'UTR of
human ribosomal protein Large 32 gene lacking the 5’ terminal oligopyrimidine
tract (RPL32) according to SEQ ID NO. 1368 was inserted 5’ of the ORF in the
construct shown in Figure 1. The coding region for PpLuc(GC) is depicted in

italics. The RPL32 5'UTR is underlined.

shows the nucleotide sequence of RPL32 — PpLuc(GC) — albumin7 — A64N64.
The 5’UTR of human ribosomal protein Large 32 gene lacking the 5’ terminal
oligopyrimidine tract (RPL32) according to SEQ ID NO. 1368 and the albumin7
3’UTR element according to SEQ ID NO. 1376 were inserted 5’ and 3’ of the

OREF in the construct shown in Figure 1, respectively.

is a graphical representation of the effect of the TOP 5'UTR element which is
derived from the 5'UTR of the TOP gene RPL23 according to SEQ ID NO. 1368,
the albumin 3’ UTR element according to SEQ ID NO. 1376 and the
combination of the TOP 5’UTR element and the albumin 3'UTR element on
luciferase expression from mRNA. A variety of mRNAs were transfected into
human dermal fibroblasts (HDF) by lipofection. Luciferase levels were measured
at 24, 48, and 72 hours after transfection. The albumin 3’UTR element extends

luciferase expression, while the TOP 5'UTR element increases luciferase levels
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Fig. 6

Fig. 7

Fig. 8

Fig. 9

Fig. 10

86

compared to mRNA lacking 5'- and 3’UTR elements. Strikingly, the combination
of TOP 5'UTR element and albumin 3’UTR element further strongly increases
the luciferase level, much above the level observed with either of the individual
elements, thus acting synergistically. Data are graphed as mean RLU + SD
(relative light units + standard deviation) for triplicate transfections. RLU are

summarized in Example 5.1.

shows the nucleotide sequence of RPL35 - PpLuc(GC) - albumin7 -
A64N64. The 5’UTR of human ribosomal protein Large 35 gene lacking the 5’
terminal oligopyrimidine tract (RPL35) according to SEQ ID NO. 1412 and the
albumin7 3’UTR element according to SEQ ID NO. 1376 were inserted 5’ and

3’ of the ORF in the construct shown in Figure 1, respectively.

shows the nucleotide sequence of RPL21 — PpLuc(GC) — albumin7 —
A64N64. The 5’UTR of human ribosomal protein Large 21 gene lacking the 5’
terminal oligopyrimidine tract (RPL21) according to SEQ ID NO. 1413 and the
albumin? 3’UTR element according to SEQ 1D NO. 1376 were inserted 5’ and

3’ of the ORF in the construct shown in Figure 1, respectively.

shows the nucleotide sequence of atp5al — PpLuc(GC) - albumin7 —
A64N64. The 5’'UTR of human ATP synthase, H+ transporting, mitochondrial
F1 complex, alpha subunit 1 gene lacking the 5’ terminal oligopyrimidine tract
(atp5a1) according to SEQ ID NO. 1414 and the albumin7 3'UTR element ac-
cording to SEQ ID NO. 1376 were inserted 5’ and 3’ of the ORF in the con-

struct shown in Figure 1, respectively.

shows the nucleotide sequence of HSD17B4 — PpLuc(GC) — albumin7 —
A64N64. The 5'UTR of human hydroxysteroid (17-beta) dehydrogenase 4 gene
lacking the 5’ terminal oligopyrimidine tract (HSD17B4) according to SEQ [D
NO. 1415 and the albumin7 3’UTR element according to SEQ ID NO. 1376
were inserted 5’ and 3’ of the ORF in the construct shown in Figure 1, respec-

tively.

shows the nucleotide sequence of AIG1 — PpLuc(GC) — albumin7 — A64N64.
The 5’UTR of human androgen-induced 1gene lacking the 5’ terminal oli-

gopyrimidine tract (AIG1) according to SEQ ID NO. 1416 and the albumin7
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Fig. 11

Fig. 12

Fig. 13

Fig. 14

Fig. 15

Fig. 16
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3’UTR element according to SEQ ID NO. 1376 were inserted 5’ and 3’ of the

OREF in the construct shown in Figure 1, respectively.

shows the nucleotide sequence of COX6C - PpLuc(GC) — albumin7 -
A64N64. The 5'UTR of human cytochrome c oxidase subunit Vic gene lacking
the 5’ terminal oligopyrimidine tract (COX6C) according to SEQ ID NO. 1417
and the albumin7 3’UTR element according to SEQ ID NO. 1376 were in-

serted 5’ and 3’ of the ORF in the construct shown in Figure 1, respectively.

shows the nucleotide sequence of ASAH1 — PpLuc(GC) - albumin7 —
A64N64. The 5’UTR of human N-acylsphingosine amidohydrolase (acid cera-
midase) 1 lacking the 5’ terminal oligopyrimidine tract (ASAH1) according to
SEQ ID NO. 1418 and the albumin7 3’UTR according to SEQ ID NO. 1376
were inserted 5’ and 3’ of the ORF in the construct shown in Figure 1, respec-

tively.

shows the nucleotide sequence of mRPL21 - PpLuc(GC) - albumin7 —
A64N64. The 5’UTR of murine ribosomal protein Large 21 gene lacking the 5
terminal oligopyrimidine tract (mRPL21) according to SEQ ID NO. 1419 and
the albumin7 3’UTR element according to SEQ ID NO. 1376 were inserted 5’

and 3’ of the ORF in the construct shown in Figure 1, respectively.

shows the nucleotide sequence of mRPL35A — PpLuc(GC) - albumin7 -
A64N64. The 5'UTR of murine ribosomal protein Large 35a gene lacking the 5
terminal oligopyrimidine tract (mRPL35A) according to SEQ ID NO. 1420 and
the albumin7 3’UTR element according to SEQ ID NO. 1376 were inserted 5’

and 3’ of the OREF in the construct shown in Figure 1, respectively.

shows the nucleotide sequence of RPL35 — PpLuc(GC) — A64N64. The
5’UTR of human ribosomal protein Large 35 gene lacking the 5’ terminal oli-
gopyrimidine tract (RPL35) according to SEQ ID NO. 1412 was inserted 5’ of

the ORF in the construct shown in Figure 1.

shows the nucleotide sequence of RPL21 — PpLuc(GC) — A64N64. The

5’UTR of human ribosomal protein Large 21 gene lacking the 5’ terminal oli-
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Fig. 17

Fig. 18

Fig. 19

Fig. 20

Fig. 21

Fig. 22
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gopyrimidine tract (RPL21) according to SEQ ID NO. 1413 was inserted 5’ of

the ORF in the construct shown in Figure 1.

shows the nucleotide sequence of atp5al — PpLuc(GC) — A64N64. The
5’UTR of human ATP synthase, H+ transporting, mitochondrial F1 complex,
alpha subunit 1 gene lacking the 5’ terminal oligopyrimidine tract (atp5al)
according to SEQ ID NO. 1414 was inserted 5’ of the ORF in the construct

shown in Figure 1.

shows the nucleotide sequence of HSD17B4 — PpLuc(GC) — A64N64. The
5’UTR of human hydroxysteroid (17-beta) dehydrogenase 4 gene lacking the
5’ terminal oligopyrimidine tract (HSD17B4) according to SEQ ID NO. 1415

was inserted 5’ of the ORF in the construct shown in Figure 1.

shows the nucleotide sequence of AIG1 — PpLuc(GC) — A64N64. The
5'UTR of human androgen-induced 1 gene lacking the 5’ terminal oli-
gopyrimidine tract (AIG1) according to SEQ ID NO. 1416 was inserted 5’ of

the ORF in the construct shown in Figure 1.

shows the nucleotide sequence of COX6C — PpLuc(GC) — A64N64. The
5’UTR of human cytochrome c oxidase subunit Vic gene lacking the 5’ termi-
nal oligopyrimidine tract (COX6C) according to SEQ ID NO. 1417 was in-

serted 5’ of the ORF in the construct shown in Figure 1.

shows the nucleotide sequence of ASAH1 — PpLuc(GC) — A64N64. The
5’UTR of human N-acylsphingosine amidohydrolase (acid ceramidase) 1 gene
lacking the 5’ terminal oligopyrimidine tract (ASAH1) according to SEQ 1D
NO. 1418 was inserted 5’ of the ORF in the construct shown in Figure 1.

is a graphical representation of the effect of different TOP 5'UTR elements on
luciferase expression from mRNA. A variety of mRNAs were transfected into
human dermal fibroblasts (HDF) by lipofection. Luciferase levels were measured
at 24, 48, and 72 hours after transfection. TOP 5’UTR elements strongly in-
crease luciferase levels compared to mRNA lacking a 5’UTR element.
mRNAs comprising 5’'UTR elements derived from the 5’'UTRs of the TOP genes
ASAH1, COX6C, AIG1, HSD17B4, atp5al, RPL21, RPL35 and RPL32 were
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Fig. 23

Fig. 24
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transfected into human dermal fibroblasts (HDF) by lipofection. Luciferase lev-
els were measured at 24, 48, and 72 hours after transfection. The TOP 5’UTR
elements increases luciferase levels compared to mRNA lacking a 5'UTR
element. Data are graphed as mean RLU + SEM (relative light units + standard

error) for triplicate transfections. RLU are summarized in Example 5.2.

is a graphical representation of the effect of the RPL35 TOP 5'UTR element,
the albumin 3’UTR element and the combination of RPL35 TOP
5’UTR element and albumin 3’UTR element on luciferase expression
from mRNA. A variety of mRNAs were transfected into human dermal fibro-
blasts (HDF) by lipofection. Luciferase levels were measured at 24, 48, and 72
hours after transfection. The albumin 3’UTR element extends luciferase ex-
pression, while the RPL35 TOP 5’UTR element increases luciferase levels
compared to mRNA lacking 5’- and 3’UTR elements. Strikingly, the
combination of RPL35 TOP 5'UTR element and albumin 3’UTR element fur-
ther strongly increases the luciferase level, much above the level observed with
either of the individual elements, thus acting synergistically. Data are graphed as
mean RLU + SEM (relative light units + standard error) for triplicate transfec-

tions. Synergy is summarized in Example 5.3.

is a graphical representation of the effect of the RPL21 TOP 5'UTR element, the
albumin 3’UTR element and the combination of RPL21 TOP 5’'UTR element
and albumin 3’UTR element on luciferase expression from mRNA. A variety of
mRNAs were transfected into human dermal fibroblasts (HDF) by lipofection.
Luciferase levels were measured at 24, 48, and 72 hours after transfection. The
albumin 3’UTR element extends luciferase expression, while the RPL21 TOP
5'UTR element increases luciferase levels compared to mRNA lacking 5’- and
3’UTR elements. Strikingly, the combination of RPL21 TOP 5'UTR ele-
ment and albumin 3'UTR element further strongly increases the luciferase level,
much above the level observed with either of the individual elements, thus act-
ing synergistically. Data are graphed as mean RLU + SEM (relative light units +
standard error) for triplicate transfections. Synergy is summarized in Example

5.3.
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Fig. 26

Fig. 27
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is a graphical representation of the effect of the atp5al TOP 5'UTR element,
the albumin 3’UTR element and the combination of atp5al TOP
5'UTR element and albumin 3’UTR element on luciferase expression
from mRNA. A variety of mRNAs were transfected .into human dermal fibro-
blasts (HDF) by lipofection. Luciferase levels were measured at 24, 48, and 72
hours after transfection. The albumin 3’UTR element extends luciferase ex-
pression, while the atp5al TOP 5‘UTR element increases luciferase levels
compared to mRNA lacking 5’- and 3’UTR elements. Strikingly, the
combination of atp5a1l TOP 5'UTR element and albumin 3’UTR element
further strongly increases the luciferase level, much above the level observed
with either of the individual elements, thus acting synergistically. Data are
graphed as mean RLU + SEM (relative light units + standard error) for triplicate

transfections. Synergy is summarized in Example 5.3.

is a graphical representation of the effect of the HSD17B4 TOP 5'UTR ele-
ment, the albumin 3’UTR element and the combination of HSD17B4
TOP 5'UTR element and albumin 3’UTR element on luciferase expres-
sion from mRNA. A variety of mRNAs were transfected into human dermal fi-
broblasts (HDF) by lipofection. Luciferase levels were measured at 24, 48, and
72 hours after transfection. The albumin 3’UTR element extends luciferase
expression, while the HSD17B4 TOP 5'UTR element increases luciferase
levels compared to mRNA lacking 5’- and 3’UTR elements. Strikingly,
the combination of HSD17B4 TOP 5’UTR element and albumin 3'UTR
element further strongly increases the luciferase level, much above the level ob-
served with either of the individual elements, thus acting synergistically. Data
are graphed as mean RLU + SEM (relative light units + standard error) for tripli-

cate transfections. Synergy is summarized in Example 5.3.

is a graphical representation of the effect of the AIG1 TOP 5’UTR element, the
albumin 3’UTR element and the combination of AIG1 TOP 5’'UTR
element and albumin 3’UTR element on luciferase expression from
mRNA. A variety of mRNAs were transfected into human dermal fibroblasts
(HDF) by lipofection. Luciferase levels were measured at 24, 48, and 72 hours

after transfection. The albumin 3’UTR element extends luciferase expression,
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Fig. 28

Fig. 29
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while the AIG1 TOP 5'UTR element increases luciferase levels compared
to mRNA lacking 5’- and 3’UTR elements. Strikingly, the combination
of AIG1 TOP 5'UTR element and albumin 3’UTR element further strongly in-
creases the luciferase level, much above the level observed with either of the in-
dividual elements, thus acting synergistically. Data are graphed as mean RLU +
SEM (relative light units + standard error) for triplicate transfections. Synergy is

summarized in Example 5.3.

is a graphical representation of the effect of the COX6C TOP 5'UTR element,
the albumin 3'UTR element and the combination of COX6C TOP
5’UTR element and albumin 3’UTR element on luciferase expression
from mRNA. A variety of mRNAs were transfected into human dermal fibro-
blasts (HDF) by lipofection. Luciferase levels were measured at 24, 48, and 72
hours after transfection. The albumin 3'UTR element extends luciferase ex-
pression, while the COX6C TOP 5’UTR element increases luciferase levels
compared to mRNA lacking 5’- and 3’UTR elements. Strikingly, the
combination of COX6C TOP 5’UTR element and albumin 3’UTR element
further strongly increases the luciferase level, much above the level observed
with either of the individual elements, thus acting synergistically. Data are
graphed as mean RLU + SEM (relative light units + standard error) for triplicate

transfections. Synergy is summarized in Example 5.3.

is a graphical representation of the effect of the ASAH1 TOP 5’UTR element,
the albumin 3’UTR element and the combination of ASAH1T TOP
5'UTR element and albumin 3’UTR element on luciferase expression
from mRNA. A variety of mRNAs were transfected into human dermal fibro-
blasts (HDF) by lipofection. Luciferase levels were measured at 24, 48, and 72
hours after transfection. The albumin 3’UTR element extends luciferase ex-
pression, while the ASAHT TOP 5’UTR element increases luciferase levels
compared to mRNA lacking 5’- and 3’UTR elements. Strikingly, the
combination of ASAHT TOP 5’UTR element and albumin 3’UTR element
further strongly increases the luciferase level, much above the level observed

with either of the individual elements, thus acting synergistically. Data are
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graphed as mean RLU x SEM (relative light units + standard error) for triplicate

transfections. Synergy is summarized in Example 5.3.

is a graphical representation of the effect of the TOP 5'UTR element from
mouse genes on luciferase expression from mRNA. mRNAs containing either a
mouse or a human TOP 5’UTR element were transfected into human dermal fi-
broblasts (HDF) by lipofection. Luciferase levels were measured at 24, 48, and
72 hours after transfection. Mouse TOP 5’UTR elements strongly increase
luciferase levels compared to mRNA lacking a 5'-element, similarly as the
human TOP 5’UTR element. Data are graphed as mean RLU + SEM (relative
light units + standard error) for triplicate transfections. RLU are summarized in

Example 5.4.

. 1-1363, 1395, 1421, and 1422 Sequences comprising 5'UTRs of TOP genes

. 1364 PpLuc(GC) — A64N64

. 1365 PpLuc(GC) — albumin7 — A64N64

. 1366 RPL32 — PpLuc(GC) — A64N64

. 1367 RPL32 — PpLuc(GC) - albumin7 — A64N64

. 1368 5’UTR of human ribosomal protein Large 32 lacking the 5 terminal
oligopyrimidine tract

. 1369 Human albumin 3’'UTR

. 1370 3’UTR of Homo sapiens hemoglobin, alpha 1 (HBA1)

. 1371 3’UTR of Homo sapiens hemoglobin, alpha 2 (HBA2)

. 1372 3’UTR of Homo sapiens hemoglobin, beta (HBB)

. 1373 3’UTR of Homo sapiens tyrosine hydroxylase (TH)

. 1374 3’UTR of Homo sapiens arachidonate 15-lipoxygenase (ALOX15)

. 1375 3’UTR of Homo sapiens collagen, type |, alpha 1 (COL1AT1)

.1376 albumin7 3’'UTR

L1377 Human albumin 3’UTR + poly(A) sequence

.1378 Human albumin 3’UTR fragment 1

. 1379 Human albumin 3’UTR fragment 2

. 1380 Human albumin 3’UTR fragment 3

. 1381 Human albumin 3’UTR fragment 4
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Human albumin 3’UTR fragment 5

Human albumin 3’UTR fragment 6

Human albumin 3’UTR fragment 7

Human albumin 3’UTR fragment 8

Human albumin 3’UTR fragment 9

Human albumin 3'UTR fragment 10

Human albumin 3’UTR fragment 11

Human albumin 3'UTR fragment 12

Human albumin 3’UTR fragment 13

Albumin? 3'UTR - poly(A) sequence - poly(C) sequence — HL
Albumin7 3'UTR - poly(A) sequence - poly(C) sequence
Center, a-complex-binding portion of the 3’UTR of ana-globin gene
Histone stem-loop

RPL35 — PpLuc(GC) — albumin7 — A64N64

RPL21 - PpLuc(GC) - albumin7 — A64N64

ATP5AT - PpLuc(GC) — albumin7 — A64N64

HSD17B4 - PpLuc(GC) - albumin7 — A64N64

AIGT - PpLuc(GC) — albumin7 — A64N64

COX6C - PpLuc(GC) — albumin7 — A64N64

ASAH1 - PpLuc(GC) - albumin7 — A64N64

mRPL21 - PpLuc(GC) - albumin7 — A64N64

mRPL35A - PpLuc(GC) - albumin7 — A64N64

RPL35 — PpLuc(GC) — A64N64

RPL21 — PpLuc(GC) — A64N64

ATP5AT1 — PpLuc(GC) — A64N64

HSD17B4 — PpLuc(GC) — A64N64

AlG1T - PpLuc(GC) — A64N64

COX6C — PpLuc(GC) — A64N64

ASAHT — PpLuc(GC) — A64N64

5’UTR of human ribosomal protein Large 35 (RPL35) lacking the 5
terminal oligopyrimidine tract

5’UTR of human ribosomal protein Large 21 (RPL21) lacking the 5

terminal oligopyrimidine tract
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SEQID NO. 1414  5’UTR of human ATP synthase, H+ transporting, mitochondrial F1
complex, alpha subunit 1, cardiac muscle (ATP5A1) lacking the 5’
terminal oligopyrimidine tract

SEQID NO. 1415  5’UTR of human hydroxysteroid (17-beta) dehydrogenase 4
(HSD17B4) lacking the 5’ terminal oligopyrimidine tract

SEQID NO. 1416  5’UTR of human androgen-induced 1 (AIG1) lacking the 5’ terminal
oligopyrimidine tract

SEQ ID NO. 1417  5’UTR of human cytochrome c oxidase subunit Vic (COX6C) lacking
the 5’ terminal oligopyrimidine tract

SEQID NO. 1418  5’UTR of human N-acylsphingosine amidohydrolase (acid cerami-
dase) 1 (ASAHT1) lacking the 5’ terminal oligopyrimidine tract

SEQID NO. 1419  5’UTR of mouse ribosomal protein Large 21 (mRPL21) lacking the 5’
terminal oligopyrimidine tract

SEQID NO. 1420  5'UTR of mouse ribosomal protein large 35A (mRPL35A) lacking the

5’ terminal oligopyrimidine tract

Examples

1. Preparation of DNA-templates

A vector for in vitro transcription was constructed containing a T7 promoter followed by a
GC-enriched sequence coding for Photinus pyralis luciferase (PpLuc(GC)) and an A64
poly(A) sequence. The poly(A) sequence was followed by a restriction site used for lineari-
zation of the vector before /n vitro transcription. mRNA obtained from this vector accord-

ingly by /n vitro transcription is designated as ,PpLuc(GC) — A64N64".

This vector was modified to include untranslated sequences 5’ or 3’ of the open reading
frame (5’UTR or 3’UTR, respectively). In summary, vectors comprising the following mRNA
encoding sequences have been generated (the mRNA coding sequences are depicted in

Figures 1 to 4 and 6 to 21):

SEQ ID No. 1364 (Fig. 1): PpLuc(GC) — A64N64
SEQ ID No. 1365 (Fig. 2): PpLuc(GC) - albumin7 — A64N64
SEQ ID No. 1366 (Fig. 3): RPL32 - PpLuc(GC) — A64N64
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SEQ ID No. 1367 (Fig. 4): RPL32 — PpLuc(GC) — albumin7 — A64N64

SEQ ID NO. 1396 (Fig. 6):  RPL35 — PpLuc(GC) — albumin7 — A64N64

SEQ ID NO. 1397 (Fig. 7):  RPL21 - PpLuc(GC) - albumin7 — A64N64

SEQ ID NO. 1398 (Fig. 8):  ATP5A1 — PpLuc(GC) — albumin7 — A64N64

SEQ ID NO. 1399 (Fig. 9):  HSD17B4 - PpLuc(GC) - albumin7 — A64N64

SEQ ID NO. 1400 (Fig. 10):  AlIG1 - PpLuc(GC) - albumin7 — A64N64

SEQ ID NO. 1401 (Fig. 11): COX6C — PpLuc(GC) — albumin7 — A64N64

SEQ ID NO. 1402 (Fig. 12):  ASAH1 - PpLuc(GC) - albumin7 — A64N64

SEQ ID NO. 1403 (Fig. 13): mRPL21 - PpLuc(GC) — albumin7 — A64N64

SEQ ID NO. 1404 (Fig. 14): mRPL35A — PpLuc(GC) - albumin7 — A64N64
( ) RPL35 — PpLuc(GC) — A64N64

SEQ ID NO. 1406 (Fig. 16): RPL21 — PpLuc(GC) — A64N64

SEQ ID NO. 1407 (Fig. 17):  ATP5A1 — PpLuc(GC) — A64N64

SEQ ID NO. 1408 (Fig. 18): HSD17B4 — PpLuc(GC) — A64N64

SEQ ID NO. 1409 (Fig. 19): AlIG1 — PpLuc(GC) — A64N64

SEQ ID NO. 1410 (Fig. 20): COX6C — PpLuc(GC) — A64N64

SEQ ID NO. 1411 (Fig. 21): ASAH1 - PpLuc(GC) — A64N64

2. In vitro transcription

The DNA-template according to Example 1 was linearized and transcribed /n vitro using T7-
Polymerase. The DNA-template was then digested by DNase-treatment. mRNA transcripts
contained a 5'-CAP structure obtained by adding an excess of N7-Methyl-Guanosine-5'-
Triphosphate-5'-Guanosine to the transcription reaction. mRNA thus obtained was purified

and resuspended in water.

3. Luciferase expression by mRNA lipofection

Human dermal fibroblasts (HDF) were seeded in 24 well plates at a density of 5x10* cells
per well. The following day, cells were washed in opti-MEM and then transfected with
50 ng per well of Lipofectamine2000-complexed PpLuc-encoding mRNA in opti-MEM. As a
control, mRNA not coding for PpLuc was lipofected separately. mRNA coding for Renilla
reniformis luciferase (RrLuc) was transfected together with PpLuc mRNA to control for trans-

fection efficiency (20 ng of Rrbuc mRNA per well). 90 minutes after start of transfection,
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opti-MEM was exchanged for medium. 24, 48, 72 hours after transfection, medium was
aspirated and cells were lysed in 200 pl of lysis buffer (25 mM Tris, pH 7.5 (HCI), 2 mM
EDTA, 10% glycerol, 1% Triton X-100, 2 mM DTT, 1 mM PMSF). Lysates were stored at

-20°C until luciferase activity was measured.

Alternatively, HDF were seeded in 96 well plates three days before transfection at a
density of 10* cells per well. Immediately before lipofection, cells were washed in
opti-MEM. Cells were lipofected with 25 ng of PpLuc-encoding mRNA per well com-
plexed with Lipofectamine2000. mRNA coding for Renilla reniformis luciferase
(RrLuc) was transfected together with PpLuc mRNA to control for transfection effi-
ciency (2.5 ng of RrLuc mRNA per well). 90 minutes after start of transfection, opti-
MEM was exchanged for medium. 24, 48, 72 hours after transfection, medium was
aspirated and cells were lysed in 100 pl of lysis buffer (Passive Lysis Buffer, Promega).

Lysates were stored at -80°C until luciferase activity was measured.

4. Luciferase measurement

Luciferase activity was measured as relative light units (RLU) in a BioTek SynergyHT plate
reader. PpLuc activity was measured at 15 seconds measuring time using 50 pl of lysate and
200 pl of luciferin buffer (75 pM luciferin, 25 mM Glycylglycin, pH 7.8 (NaOH), 15 mM
MgSO4, 2 mM ATP). RrLuc activity was measured at 15 seconds measuring time using 50 pl
of lysate and 200 pl of coelenterazin buffer (40 pM coelenterazin in phosphate buffered
saline adjusted to 500 mM NaCl).

Alternatively, luciferase activity was measured as relative light units (RLU) in a Hidex Cha-
meleon plate reader. PpLuc activity was measured at 2 seconds measuring time using 20 pl
of lysate and 50 pl of luciferin buffer (Beetle-Juice, PJK GmbH). RrlLuc activity was meas-
ured at 2 seconds measuring time using 20 pl of lysate and 50 pl of coelenterazin buffer
(Renilla-Juice, PIK GmbH).

Results
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5.1 The combination of TOP 5’UTR element and albumin 3’UTR element increases protein
expression from mRNA in a synergistic manner.

To investigate the effect of the combination of a TOP 5’UTR element and an albumin 3’UTR
element on protein expression from mRNA, mRNAs with different UTRs were synthesized:
mRNAs either lacked both TOP 5’UTR element and albumin 3’UTR element, or contained
either a TOP 5’UTR element (RPL32) or an albumin 3’UTR element (albumin?), or both
TOP 5'UTR element and albumin 3’UTR element. Luciferase encoding mRNAs or control
mRNA were transfected into human dermal fibroblasts (HDF). Luciferase levels were
measured at 24, 48, and 72 hours after transfection. The PpLuc signal was corrected for
transfection efficiency by the signal of cotransfected RrlLuc (see following Table 1 and Figure

5).

Table 1:

mRNA RLU at 24 hours | RLU at 48 hours | RLU at 72 hours
PpLuc(GC)-A64N64 115147 28973 8371
PpLuc(GC)-albumin7-A64N64 120234 48546 38138
RPL32-PpLuc(GC)-A64N64 671815 168741 21709
RPL32-PpLuc(GC)-albumin7-

AG64NG4 913310 381288 100890

Luciferase was clearly expressed from mRNA having neither TOP 5'UTR nor albumin
3’UTR (PpLuc(GC)-A64N64). The albumin 3’UTR element extended luciferase expression,
while the TOP 5’UTR element increased luciferase levels compared to mRNA lacking 5'-
and 3’UTR elements. Strikingly however, the combination of TOP 5'UTR element and
albumin 3’UTR element further strongly increased the luciferase level, much above the level
observed with either of the individual elements. The magnitude of the rise in luciferase level
due to combining TOP 5’UTR element and albumin 3’UTR element in the same mRNA

demonstrates that they are acting synergistically.
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The synergy between TOP 5’UTR element and albumin 3’UTR element was quantified by
dividing the signal from mRNA combining both elements by the sum of the signal from
mRNA lacking both elements plus the rise in signal effected by the TOP 5’UTR element plus
the rise in signal effected by the albumin 3’UTR element. This calculation was performed
for the three time points individually and for total protein expressed from 0 to 72 hours

calculated from the area under the curve (AUC) (see following Table 2).

Table 2:
24 h
RPL32 | albumin | RLU A RLU RLU predicted (additive) synergy
— — 115147
— + 120234 5088

— 671815 556668

+ 913310 676903 1,35
48 h
RPL32 | albumin | RLU A RLU RLU predicted (additive) synergy
— — 28973
— + 48546 19573

— 168741 139768

+ 381288 188313 2,02
72 h
RPL32 | albumin | RLU A RLU RLU predicted (additive) synergy
— — 8371
— + 38138 29767

— 21709 13338

+ 100890 51476 1,96
AUC 0 - 72 hours
RPL32 | albumin | RLU A RLU RLU predicted (additive) synergy
— — 3559000
— + 4508000 949000
+ — 20430000 | 16871000




10

15

WO 2013/143700 PCT/EP2013/000938

99

+ + 32280000 21379000 1,51

The synergy thus calculated specifies how much higher the luciferase level from mRNA
combining TOP 5’UTR element and albumin 3’UTR element is than would be expected if
the effects of TOP 5’UTR element and albumin 3’UTR element were purely additive. The
luciferase level from mRNA combining TOP 5'UTR element and albumin 3’UTR element
was up to two times higher than if their effects were purely additive. This result confirms
that the combination of TOP 5'UTR element and albumin 3’UTR element effects a markedly

synergistic increase in protein expression.

5.2 TOP 5'UTR elements increase protein expression from mRNA.

To investigate the effect of TOP 5’UTR elements on protein expression from mRNA, mRNAs
comprising different TOP 5'UTR elements were synthesized. In addition, mRNAs con-
tained the albumin7 3’UTR element. Luciferase encoding mRNAs were transfected
into human dermal fibroblasts (HDF). Luciferase levels were measured at 24, 48, and

72 hours after transfection (see following Table 3 and Figure 22).

Table 3:

5'UTR RLU at 24 hours RLU at 48 hours RLU at 72 hours
none 114277 121852 68235

RPL32 332236 286792 114148

RPL35 495917 234070 96993

RPL21 563314 352241 156605

atp5al 1000253 538287 187159
HSD17B4 1179847 636877 299337

AlIG1 620315 446621 167846
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COXe6C 592190 806065 173743
ASAHT1 820413 529901 198429

Luciferase was clearly expressed from mRNA lacking a 5'UTR element. Strikingly how-

ever, all TOP 5’UTR elements strongly increased the luciferase level.

5.3 The combination of TOP 5'UTR elements and albumin 3’UTR element increases protein

expression from mRNA in a synergistic manner.

To investigate the effect of the combination of TOP 5’UTR elements and an albumin 3'UTR
element on protein expression from mRNA, mRNAs comprising different UTR elements
were synthesized: mRNAs either lacked both TOP 5’UTR element and albumin 3'UTR
element, or contained an albumin 3’UTR element, or contained one of different TOP
5’UTR elements, or contained both one of different TOP 5’UTR elements and an al-
bumin 3’UTR element. Luciferase encoding mRNAs were transfected into human
dermal fibroblasts (HDF). Luciferase levels were measured at 24, 48, and 72 hours
after transfection (see Figures 23 to 30). Luciferase was clearly expressed from mRNA
having neither a TOP 5'UTR element nor an albumin 3’UTR element. The albumin
3'UTR element extended luciferase expression, while TOP 5'UTR elements increased
luciferase levels compared to mRNA lacking 5’ and 3’UTRs. Strikingly however, the com-
binations of TOP 5'UTR elements and albumin 3’UTR element further strongly increased
the luciferase level, much above the level observed with either of the individual elements.
The magnitude of the rise in luciferase level due to combining TOP 5’UTR element and
albumin 3’UTR element in the same mRNA demonstrates that they are acting synergisti-

cally.

The synergy between TOP 5’UTR element and albumin 3’UTR element was quantified
by dividing the signal from mRNA combining both elements by the sum of the signal
from mRNA lacking both elements plus the rise in signal effected by the TOP 5'UTR
element plus the rise in signal effected by the albumin 3’UTR element. This calculation
was performed for total protein expressed from O to 72 hours calculated from the area un-

der the curve (AUC) (see following Table 4).
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Table 4:
TOP 5'UTR Synergy with albumin 3’'UTR
RPL35 2,25
RPL21 1,30
atp5al 3,19
HSD17B4 2,18
AIGT 2,03
COXeC 1,56
ASAH1 1,84

The synergy thus calculated specifies how much higher the luciferase level from
mRNA combining TOP 5'UTR elements and albumin 3’UTR element is than would be
expected if the effects'of TOP 5’UTR element and albumin 3’UTR element were purely
additive. The luciferase level from mRNA combining TOP 5’UTR element and albumin
3’UTR element was up to three times higher than if their effects were purely additive.
This result confirms that the combination of TOP 5’UTR element and albumin 3’"UTR

element effects a markedly synergistic increase in protein expression.

5.4 TOP 5’UTR elements from mouse genes increase protein expression from mRNA.

To investigate the effect of TOP 5'UTR elements from mouse genes on protein expression
from mRNA, mRNAs with two different mouse TOP 5’UTR elements were synthesized.
In addition, mRNAs contained the albumin7 3’UTR element. Luciferase encoding
mRNAs were transfected into human dermal fibroblasts (HDF). For comparison,
mRNA containing the human RPL32 TOP 5'UTR element was transfected. Luciferase
levels were measured at 24, 48, and 72 hours after transfection (see following Table 5
and Figure 30).
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Table 5:
5'UTR RLU at 24 hours RLU at 48 hours RLU at 72 hours
none 114277 121852 68235
32L 332236 286792 114148
m21L 798233 351894 139249
m35AL 838609 166236 174949

Luciferase was clearly expressed from mRNA lacking a 5'UTR element. Both mouse
TOP 5'UTR elements strongly increased the luciferase level, similarly as the human TOP
5'UTR element.

SEQUENCES:

Homo sapiens alpha-2-macroglobulin (A2M): gctccttctttctgcaacatg
(Seq ID No: 1)

Homo sapiens acyl-CoA dehydrogenase, C-4 to C-12 straight chain
(ACADM) :
ggctctctttccgegetgeggtcagectecggegteccacagagagggccagaggtggaaacgcaga
aaaccaaaccaggactatcagagattgcccggagaggggatg (Seq ID No: 2)

Homo sapiens arylsulfatase E (chondrodysplasia punctata 1) (ARSE):
cttcectettcttgatcggggattcaggaaggagecccaggagcagaggaagtagagagagagacaac
atg (Seq ID No: 3)

Homo sapiens Bruton agammaglobulinemia tyrosine kinase (BTK):
tgtccttectctctggactgtaagaatatgtctccagggeccagtgtetgectgecgatcgagteeccac
cttccaagtcctggcatctcaatgcatctgggaagcectacctgcattaagtcaggactgagcacaca
ggtgaactccagaaagaagaagctatg (Seg ID No: 4)

Homo sapiens complement component 2 (C2):
tgaccttttcecctccegecggcetcetcetacctectegeecgeccctagggaggacaccatyg
(Seq ID No: 5)

Homo sapiens cyclin-dependent kinase 4 (CDK4):
gggcctctctagcttgecggectgtgtctatggtcgggecctetgegteccagetgecteccggaccgag
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ctcgggtgtatggggceccgtaggaaccggetccggggececcgataacgggceccgececcccacagcaccee
cgggctggegtgagggtcteccttgatctgagaatg (Seq ID No: 6)

Homo sapiens cytochrome P450, family 17, subfamily A, polypeptide
1 (CYP17Al1): agctcttctactccactgctgtctatcttgcctgeccggcacccagccaccatg
(Seq ID No: 7)

Homo sapiens endoglin (ENG):
cttcctctacccggttggcaggecggectggeccagecccttectctaaggaagegecatttectgect
ccectgggeccggecgggctggatg (Seq ID No: 8)

Homo sapiens excision repair cross-complementing rodent repair def
iciency, complementation group 3 (ERCC3):
tcttctctctgctgetgtagectgecatg (Seq ID No: 9)

Homo sapiens excision repair cross-complementing rodent repair def
iciency, complementation group 5 (ERCCS5):
ctgtctttcttcecgggaggcggtgacagectgectgagacgtgttgecagecagagtcectctecgettta
atgcgctcccattagtgccgtcccccactggaaaaccgtggettetgtattatttgecatcectttgt
tgtgtaggagcagggagggcttcctccecggggtcecctaggecggeggtgcagteccgtcgtagaagaat
tagagtagaagttgtcggggtccgectcttaggacgcagecgectcatg (Seq ID No: 10)

Homo sapiens ferritin, light polypeptide (FTL):
cgtcccectecgcagttcggeggtcccgegggtetgtectettgettcaacagtgtttggacggaacag
atccggggactctcttccagecctceccgaccgcecctecgatttectectecgettgcaaccteccgggac
catcttctcggccatctcctgettctgggacctgecagecaccgtttttgtggttagecteccttettg
ccaaccaaccatg (Seq ID No: 11)

Homo sapiens galactosylceramidase (GALC):
ccgectecctgggecgecggagtcatgtgacccacacaatg (Seq ID No: 12)

Homo sapiens gap junction protein, alpha 1, 43kDa (GJAl):
ttttctttcattagggggaaggcgtgaggaaagtaccaaacagcagcggagttttaaactttaaat
agacaggtctgagtgcctgaacttgccttttcattttacttcatcctccaaggagttcaatcactt
ggcgtgacttcactacttttaagcaaaagagtggtgcccaggcaacatg (Seq ID No: 13)

Homo sapiens gap junction protein, beta 1, 32kba (GJB1):
cattctctgggaaagggcagcagcagccaggtgtggcagtgacagggaggtgtgaatgaggcagga
tg (Seq ID No: 14)

Homo sapiens glucose-6-phosphate isomerase (GPI):
cgctccttectectecggetecgegtectcactcagtgtaccttectagteccgecatyg
(Seq ID No: 15)

Homo sapiens hydroxyacyl-CoA dehydrogenase/3-ketoacyl-CoA thiolase
/enoyl-CoA hydratase (trifunctional protein), alpha subunit
(HADHA) : ctgtcctcttcagctcaagatg (Seqg ID No: 16)

Homo sapiens hydroxyacyl-CoA dehydrogenase/3-ketoacyl-CoA thiolase
/enoyl-CoA hydratase (trifunctional protein), beta subunit
(HADHB) :
gggccctttctgggcaggacccgeccccttggteccegecagagecttggtacttggacctgaaccttyg
ctccgagagggagtcectcecgecggacgtcageccaagattccagaatg (Seqg ID No: 17)
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Homo sapiens complement factor H (CFH):
cttccttttgcagcaagttctttcctgcactaatcacaattcecttggaagaggagaactggacgttg
tgaacagagttagctggtaaatgtcctcttaaaagatccaaaaaatg (Seq ID No: 18)

Homo sapiens sarcoglycan, gamma

(35kDa dystrophin-associated glycoprotein) (SGCG):
agccctttcteccagggacagttgectgaagecttcatectttgctectecattectgtaagtcatagaaaa
gtttgaaacattctgtctgtggtagagctcgggeccagctgtagttcattcgeccagtgtgettttcet
taatatctaagatg (Seqg ID No: 19)

Homo sapiens lipase A, lysosomal acid, cholesterol esterase
(LIPA):
ggtcccctatccgcacceccggceccctgagagetggecactgecgactcgagacagecggeccggcagga
cagctccagaatg (Seqg ID No: 20)

Homo sapiens lipoprotein lipase (LPL):
cccectettectectecctcaagggaaagectgeccacttcectagetgeectgecateccctttaaagg
gcgacttgctcagegccaaaccgeggctceccagecctecteccagectcecggcetcagecggetecatcag
tcggtecgegecttgcagetectccagagggacgecgecccgagatg (Seg ID No: 21)

Homo sapiens mutlL homolog 1, colon cancer, nonpolyposis type 2
(E. coli) (MLH1): ggctcttctggcgccaaaatg (Seq ID No: 22)

Homo sapiens Niemann-Pick disease, type Cl (NPC1):
cttcecttecctgaccggcgegegecagectgetgeecgeggtcagegectgetectgetectecgetcec
tcctgcgcggggtgectgaaacagcecccggggaagtagageccgcctccggggageccaaccagecgaa
cgeccgecggcegtcagecagecttgegeggeccacagecatg (Seqg ID No: 23)

Homo sapiens peroxisomal biogenesis factor 12 (PEX12):
gecgectectcttecgecaggecatcccagaggtectggtggtttcattteccgggtgeggettetgtea
taaagcggagacctcccttcaaacgtggecgtegtgggttgtttgegectegectggggtcagegag
caaggacgggcgcgggcggggatactcaaageccaacagectggagtcageccttgtgteccgggete
acagtggcacgactgaatcctcagagtcggctggcecttttgagctctcacgattggggaggaggggyg
cgtttctggttcgcageteccagaggattgegttecttececccecatacctgtececccacagtcacget
ctgccectgacgtgcagcatttgacaagttacccectegecacatactacttcecacccacgtceccgag
ttaactttgttcttaaccttcttgagactaccctcggectccaggtcectttttttececagttecattt
ttgcccataagattgagtttcgagtttcagatatcatgcagaaagtttacctttaagactgagcac
ccatctgatactcttcectcccgaaaaagttcatgctcacgagagagtttgtgggaaaagtgaaage
cagtacacgcaggaaactatg (Seq ID No: 24)

Homo sapiens peroxisomal biogenesis factor 6 (PEX®):
cgctccttcaccctectegttggtgtectgtcaccatg (Seqg ID No: 25)

Homo sapiens phosphofructokinase, muscle (PFKM):
gagccttettgtcagcatctgttagtggaggttgggaagectcectectecttcececctecctetttyg
cctccacctggetcecctceccccatgttegtccatcaccectecececcecttteccaaggacaatctgceaa
gaaagcagcggcggaggagagctaagactaaaagagtggatcatg (Seq ID No: 26)

Homo sapiens serpin peptidase inhibitor, clade A (al-
pha-1 antiproteinase, antitrypsin), member 1 (SERPINAL):
ctgtctcctcagecttcaggcaccaccactgacctgggacagtgaatcgacaatg
(Seq ID No: 27)
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Homo sapiens phosphatase and tensin homolog (PTEN):
agttctctcctctecggaagctgcagccatgatggaagtttgagagttgageccgectgtgaggcgagg
ccgggctcaggcgagggagatgagagacggecggecggceccgcecggeccggageccctectecagegectgt
gagcagccgcgggggcagcegeccteggggagecggecggectgeggeggeggcageggeggegttt
ctcgectectettegtettttctaaccgtgecagectettecteggettetectgaaagggaaggtyg
gaagccgtgggetcecgggcgggagecggetgaggegeggeggeggeggeggecacctececgetectgg
agcgggggggagaagcggcggcggcggcggecgeggeggcetgecagetecagggagggggtcetgagt
cgcctgtcaccatttccagggctgggaacgecggagagttggtetctececttectactgectccaa
cacggcggcggcggcggcggcacatccagggaccegggecggttttaaacctecegtccgecgecy
ccgcaccceccgtggccecgggcteccggaggecgecggcggaggcageegttecggaggattattegt
cttctccccattecgectgecgecgetgeccaggectetggetgetgaggagaagcaggeccagtcge
tgcaaccatccagcagccgceccgcagcagccattaccecggectgecggtccagagccaagecggecggcag
agcgaggggcatcagctaccgccaagtccagagccatttccatectgcagaagaagccecccgecace
agcagcttctgccatctctctectectttttecttcagccacaggectceccagacatg

(Seq ID No: 28)

Homo sapiens solute carrier family 3

(cystine, dibasic and neutral amino acid transporters, activator o
f cystine, dibasic and neutral amino acid transport), member 1
(SLC3Al1) : cctcccttactgcaggaaggcactccgaagacataagtcggtgagacatg

(Seq ID No: 29)

Homo sapiens aldehyde dehydrogenase 3 family, member A2 (ALDH3AZ2):

- ccgcectcecccactccecccagegeccccggaccgtgcagttctectgcaggaccaggeecatg

(Seqgq ID No: 30)

Homo sapiens bleomycin hydrolase (BLMH}):
gtttctcccagectcagectceccecegecgecgecgeecgecgeegecgecgageeggtttecttttte
cggcgctccgggtgcgagagacaggtcgggcccectaggcagcgagecgecagecgcaateececggege
tcgcccaaggaccctggaagctaccgttaccecegecgggcagecgtgggegecatg

(Seq ID No: 31)

Homo sapiens cathepsin K (CTSK):
cctecctectettacccaaatttteccagecgatcactggagetgacttecgcaatececgatggaata
aatctagcacccctgatggtgtgcccacactttgetgecgaaacgaageccagacaacagatttcca
tcagcaggatg (Seq ID No: 32)

Homo sapiens GM2 ganglioside activator (GM2A):
gcttctttgcgtaaccaatactggaaggcatttaaaggcacctctgccgccacagaccttgcagtt
aactccgcectgacccacccecttececgatg (Seqg ID No: 33)

Homo sapiens hydroxysteroid (l17-beta) dehydrogenase 4 (HSD17B4):
ccgcctectectgteccecgecagtecggegtceccageggetectgettgttegtgtgtgtgtegttgeagg
ccttattcatg (Seq ID No: 34)

Homo sapiens neutrophil cytosolic factor 2 (NCF2):
ctctctectgecttctttecttttctetectcatggtagggttatgagtcagttgccaaaaggtgggga
catttcctgatgcatttgcaacactgagaagttatcttaagggaggctgggccccattctactcat
ctggcccagaaagtgaacaccttgggggccactaaggcagecctgctaggggagacgctccaacct
gtcttctctctgtctectggcagetctettggectectagtttectacctaateatg

(Seq ID No: 35)

Homo sapiens 3-oxoacid CoA transferase 1 (OXCT1):
cagcctcectectgectcaccgececcgaagatg (Seq ID No: 36)
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Homo sapiens sulfite oxidase (SUOX):

ccgccccttctcgagaactcgcagagectgggctggtaaaattgcagtgectgaagacactggacccg
caaaaggctgtccctcccaaacctgggattctgggctcactgagttcacctgegagtcagecctac
ctgcactgctctggtctagtacaaacaggctgctggcattgagggacggagtctccaactcctgge
ctctagcagtcctectgtgtaggtctecccaaagtgetagtgtgteccggaattggtgggttettggt
ctcactgacttcaagaatgaagccgcggaccctcgcagtctgectacaatg (Seq ID No: 37)

Homo sapiens albumin (ALB): ttttctcttctgtcaaccccacacgcctttggca-
caatg (Seq ID No: 38)

Homo sapiens arylsulfatase A (ARSA):
ctcecctctagegectteccecececggeccgactecgectggtecagegeccaagtgacttacgecccececgac
cctgagcccggaccgctaggcgaggaggatcagatctecgetcgagaatetgaaggtgeectggte
ctggaggagttccgtcccageccgeggtctceccggtactgtecgggecceggecctctggagettca
ggaggcggccgtcagggteggggagtatttgggtecggggtectcagggaagggeggegectgggte
tgcggtatcggaaagagcctgctggagccaagtagecctceectectettgggacagaccecteggte
ccatg (Seqg ID No: 39)

Homo sapiens elastin (ELN):
ctcecteectetttceccctcacagecgacgaggcaacaattaggectttggggataaaacgaggtgeg
gagagcgggctggggcatttctccccgagatg (Seq ID No: 40)

Homo sapiens hemoglobin, alpha 2 (HBA2): cactcttctggtccccaca-
gactcagagagaacccaccatg (Seq ID No: 41)

Homo sapiens hexosaminidase B (beta polypeptide) (HEXB):
cttcctctgatcecgggeccgggcgggaagtegggtceccgaggectececggectecggcagaccgggeggaa

.agcagccgagcggccatg (Seqg ID No: 42)

Homo sapiens mannosidase, alpha, class 2B, member 1 (MAN2Bl):
cggccttteccagggccggggaaccccaggaggaagcectgectgagecatg (Seq ID No: 43)

Homo sapiens recombination activating gene 2 (RAG2):
cactctctttacagtcagccttctgcttgeccacagtcatagtgggcagtcagtgaatcttccccaa
gtgctgacaattaatacctggtttagcggcaaagattcagagaggcgtgagcageccctectggect
tcagacaaaaatctacgtaccatcagaaactatg (Seqg ID No: 44)

Homo sapiens CD53 molecule (CD53):
tctccttttacacaaatageccccggatatctgtgttaccagecttgtectecggeccacctcaaggata
atcactaaattctgccgaaaggactgaggaacggtgcctggaaaagggcaagaatatcacggecatyg
(Seq ID No: 45)

Homo sapiens Fc fragment of IgG, low affinity IIIa, receptor
(CDl6a) (FCGR3A): tggtccctttagggctccggatatctttggtgacttgtccactccag-
tgtggcatcatg (Seq ID No: 46)

Homo sapiens interleukin 1, beta (IL1B):
aaacctcttcgaggcacaaggcacaacaggctgctcetgggattctcttcageccaatcttcattget
caagtgtctgaagcagccatg (Seq ID No: 47)

Homo sapiens CD4 molecule (CD4):
ctgtctctcttcatttaagcacgactctgcagaaggaacaaagcaccctcecececcactgggctectgg
ttgcagagctccaagtcctcacacagatacgecctgtttgagaagcagcgggcaagaaagacgcaag
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cccagaggccctgccatttctgtgggctcaggteectactggctcaggececctgecteectcggea
aggccacaatg (Seqg ID No: 48)

Homo sapiens serpin peptidase inhibitor, clade A (al-

pha-1 antiproteinase, antitrypsin), member 5 (SERPINAS):
agccctctgccectttctgagecccgagggactgecacctceccactgtgtgcacactcagectacgggac
acatttcaggtatccaaggcagcagaggtgagtgggtcccccgagctctgtgaccttatgctccac
actaactctggcagagcctccgtttcctcatagaacaaagaacagccaccatg

(Seq ID No: 49)

Homo sapiens vitronectin (VIN):
tgccctectteccctgtetctgectecteeccteecttectcaggcatcagagcggagacttcagggag
accagagcccagcttgccaggcactgagctagaagcectgeccatg (Seqg ID No: 50)

Homo sapiens aldehyde dehydrogenase 9 family, member Al (ALDHOSAL):
ccgccccteccgeggcecccecgeccctecegeggecegtcagectectgecgeggagetgegtecgeca
ctcatg (Seq ID No: 51)

Homo sapiens annexin Al (ANXA1l):
cttcctttaaaatcctataaaatcagaagcccaagtctccactgccagtgtgaaatcttcagagaa
gaatttctctttagttctttgcaagaaggtagagataaagacactttttcaaaaatg

(Seq ID No: 52)

Homo sapiens ATPase, Na+/K+ transporting, alpha 1 polypeptide
(ATP1Al): ttttctctctgattctccagcgacaggacccggecgecgggcactgagcaccgce-
caccatg (Seq ID No: 53)

Homo sapiens ATPase, Na+/K+ transporting, alpha 2 polypeptide
(ATP1A2) :
ctttctctgtctgccagggtcteecgactgtecccagacgggectggtgtgggecttgggatcctectgg
tgacctctccegectaaggtcecctcagecactectgecccaagatg (Seq ID No: 54)

Homo sapiens calcium channel, voltage-dependent, beta 3 subunit
(CACNB3) :
ccctecttegegetetectegetecctgecgeecgeecgecagggctgeggggetecggtggecatectecce
gggcgcggcecccgecagtcecttgeccctgectecegggecgetecececgeceececggegecgctegcetcececce
cgacccggactcccccatg (Seqg ID No: 55)

Homo sapiens cholinergic receptor, nicotinic, alpha 7 (neuronal)
(CHRNA7) :
gtgcctctgtggccgcaggcgcaggecccgggcgacagecgagacgtggagegegecggetcecgetge
agctccgggactcaacatg (Seqg ID No: 56)

Homo sapiens cytochrome P450, family 51, subfamily A, polypeptide
1 (CYP51A1):
gcttctctecgttcecgtecgattgggaggageggtggegacctecggecttcagtgtttccgacggagt
gaatg (Seq ID No: 57)

Homo sapiens glutamate decarboxylase 1 (brain, 67kDa) (GADl):
atctctctcttctecctggecgctegegtgcgagagggaactagcgagaacgaggaagcagcetggagyg
tgacgccgggcagattacgectgtcagggcecgageccgageggatecgetgggegetgtgcagaggaa
aggcgggagtgcecccggctecgetgtegcagagecgagectgtttectgegecggaccagtcgaggact
ctggacagtagaggccccgggacgaccgagctgatg (Seq ID No: 58)
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Homo sapiens gamma-glutamyl carboxylase (GGCX):
aattctcctggcggecteegttcagacgecggcagetgtgacccacctgectectecgecagagcecaat
g (Seqg ID No: 59)

Homo sapiens glutamate receptor, metabotropic 3 (GRM3):
tcecectetttecccaacctectecctectettectactecaccecteegttttecccactecececcactga
ctcggatgcctggatgttctgccaccgggcagtggteccagecgtgcagecgggagggggcaggggea
gggggcactgtgacaggaagctgecgecgcacaagttggeccatttcgagggcaaaataagttcetceect
tggatttggaaaggacaaagccagtaagctacctcttttgtgtecggatgaggaggaccaaccatga
gccagagcccgggtgcaggctcaccgecgecgetgecaccgecggtcagectccagttecctgecagga
gttgtcggtgcgaggaattttgtgacaggctctgttagtctgttectceccttatttgaaggacagg
ccaaagatccagtttggaaatgagagaggactagcatgacacattggctccaccattgatatctcce
cagaggtacagaaacaggattcatgaagatg (Seq ID No: 60)

Homo sapiens guanylate cyclase 1, soluble, alpha 3 (GUCY1A3):
ggttcctttggggtgatcaaagagggagacacagacacagagagacaaaggcaaggaggactgtct
gggagccacgcgggcgatacagtttccgaggcacgecgegtcececgectagectgttgaacaggtag
acatgagcgacccaagctgcggatttgcgaggegecgecctggagetgctagagatccggaagcecaca
gccccgaggtgtgcgaagceccaccaagtcaagttecctaacgagtcttcagaggaggcagcaggaagce
tcagagagctgcaaagcaaccgtgcccatctgtcaagacattcctgagaagaacatacaagaaagt
cttcctcaaagaaaaaccagtcggagccgagtctatcttcacactttggcagagagtatttgcecaaa
ctgattttcccagagtttgaacggctgaatgttgcacttcagagaacattggcaaagcacaaaata
aaagaaagcaggaaatctttggaaagagaagactttgaaaaaacaattgcagagcaagcagttgca
gcaggagttccagtggaggttatcaaagaatctcttggtgaagaggtttttaaaatatgttacgag
gaagatgaaaacatccttggggtggttggaggcacccttaaagattttttaaacagcttcagtacc
cttctgaaacagagcagccattgccaagaagcaggaaaaaggggcaggcttgaggacgecteccatt
ctatgcctggataaggaggatgattttctacatgtttactacttcttcecctaagagaaccacctcce
ctgattcttccecggcatcataaaggcagctgctcacgtattatatgaaacggaagtggaagtgtcg
ttaatg (Seq ID No: 61)

Homo sapiens 3-hydroxy-3-methylglutaryl-CoA reductase (HMGCR):
ggctccttccgctececgecgactgegttaactggageccaggctgagegteggegecggggtteggtgg
cctctagtgagatctggaggatccaaggattctgtagctacaatg (Seq ID No: 62)

Homo sapiens IMP (inosine 5'-monophosphate) dehydrogenase 2
(IMPDH2) : aggtctctgcggcgcggtcctcggagacacgeggeggtgtectgtgttggecatg
(Seq ID No: 63)

Homo sapiens leukotriene A4 hydrolase (LTA4H):
acttcctttcccggecgtgcaccgecgaatcecctecctectettetttaccteteteecctectecteag
gttctctatcgacgagtctggtagctgagegttgggctgtaggtegetgtgctgtgtgatceccecca
gagccatg (Seg ID No: 64)

Homo sapiens neuropeptide Y receptor Y1 (NPY1R):
ccttctttaataagcaggagcgaaaaagacaaattccaaagaggattgttcagttcaagggaatga
agaattcagaataattttggtaaatggattccaatatggggaataagaataagctgaacagttgac
ctgctttgaagaaacatactgtccatttgtctaaaataatctataacaaccaaaccaatcaaaatg
(Seq ID No: 65)

Homo sapiens pyruvate dehydrogenase (lipoamide) beta (PDHB):
cggcccectectgttgtegtttggcagecggatagaggacacgaccaagatg (Seq ID No: 66)
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Homo sapiens ribosomal protein L36a-like (RPL36AL):
cttecccetttcecctgttaggcgagagectgecgaaaggecgagagcectgecgaagggecaggtgtegggeget
gtttctcgttttcatcatatagacaaaacagccctgctgcaaagatg (Seq ID No: 67)

Homo sapiens ATPase, Ca++ transporting, type 2C, member 1

(ATP2C1) :
gcttcttctcacgeccgggagcaggcteccgectcecgecaccgetgeccecgegagecagectectettcete
ccgaggcgegcggggegcceccgegageccecgeggetgagaceecgecagectggaggagggctgte
cggggctttggatgctgctgctaggggtggtgggagcagecgtgggacgegtggecgggageggygyg
gtgacagcctgggattccgggggcttctctteccttgtectectectectectectectatteccagtgt
ggccgtggctgacactaaagactttgtagccatcaacccgagtgcagtttcgatggaaaatg
(Seq ID No: 68)

Homo sapiens UDP-glucose pyrophosphorylase 2 (UGP2):
ccgecctcectttcattgaagaaatttaagttegtgtggttttacctttteccgggagtctccagetgge
cctcatttgtgtccggagectcaggagttcccaaaccgactcagtecgecaccaagtttececgtettttg
gaattggggaaggagtttctttctttecttttcttttttecttgageccagttttaatcgectttgaata
aatactcccttaagtagttaaatataggaggagaaagaatacatcggttgttaaagcaggagagga
agagagacctgccctgtagcgtgactcctctagaaaaaaaaaaaaaaagccggagtattttactaa
gcccctaaaatg (Seq ID No: 69)

Homo sapiens ATPase, Na+/K+ transporting, beta 1 polypeptide
(ATP1B1) :
cctcectcectgetectgecttggectectececgecgegegtcectecgecacteccgagagecgcagcecggeage
ggcgcgtcectgectgcagagagccaggecggagaagecgagcggcgcagaggacgeccagggegegce
gccgcagccacccaccctecggaccgecggcagetgetgaccecgecatcgecatg

(Seq ID No: 70)

Homo sapiens glycoprotein M6B (GPM6B):
ctgtctttatggaccagtaggcagagcgaaattgacgctgacaagacttttgcatcttggaaggga
ctgtaatctactgtagtgaagaacagagcctctcaatcagacgggtgtaaataagagacggagggg
agtccaaaagaaaaggaagaggaggaaaaacaagtgtgtgttggggggaacagggggaaaagcatt
tttggtggatggtatg (Seq ID No: 71)

Homo sapiens wntless homolog (Drosophila) (WLS):
gctcctttaagcgtccacaggcggecggagcggceccacaatcacagctceccgggcattgggggaacccyg
agccggcetgcgccgggggaatcececgtgegggegecttecegtecececggteccatectecgecgegetcececa
gcacctctgaagttttgcagcgcccagaaaggaggcgaggaaggagggagtgtgtgagaggaggga
gcaaaaagctcaccctaaaacatttatttcaaggagaaaagaaaaagggggggcgcaaaaatg
(Seq ID No: 72)

Homo sapiens flavin containing monooxygenase 3 (FMO3):
ttttctcectttcaaactgcccagacggttggacaggacgtagacacacagaagaaaagaagacaaag
aacgggtaggaaaattaaaaaggttaccatg (Seq ID No: 73)

Homo sapiens multiple C2 domains, transmembrane 1 (MCTP1):
cagcctcttttgccggtattcagtgaagaaagcaagtctaaatatgcagttctctcactggagtga
aagatgttttgttcatttctaatcaactatg (Seq ID No: 74)

Homo sapiens structural maintenance of chromosomes 4 (SMC4):

ccgcectetecggegageccgecctettetgaagaggegtttetggaccactgagecccgecteccac
tgtgagcggaaccctaccgtttttaaaaaaatctttttcaaaacttgeccaggttgtectttccaaat
atttttaataatagtgctgctgctgtagaccacagagaaaagaatccctcgectcttecttttcact
tagtagaaacttctaccgcgtaggtcccgeccaggagttegegcatgecgcaggagecgacaataagat



10

15

20

25

30

35

40

WO 2013/143700 PCT/EP2013/000938

110

ggcggtgataatcgccgcactttttttcaaattagtggatcccagaaatcattgegegcatttgta
acgaatttccgttcgagtttgtattttaggcgeccattttcgagtgaaggacccggagccgaaacac
cggtaggagcggggaggtgggtactacacaaccgtctecagecttggtetgagtggactgtectge
agcgaccatg (Seq ID No: 75)

Homo sapiens GLE1l RNA export mediator homolog (yeast) (GLE1l):
tggcctteceggecggetgattcgagggcttgtttggtcagaaggggggegtcagagaagetgecce
ttagccaaccatg (Seqg ID No: 76)

Homo sapiens tripartite motif containing 6 (TRIMS6):
gagtctttecggcctgggtggaggacgcggctgecttcaagtcecttggctctgatccaggecacagat
tccaggattctacaggcaggaaacatcttagaaatcagggttgggcaggcaggagccaggagagta
gctacaatg (Seq ID No: 77)

Homo sapiens ecotropic viral integration site 2A (EVIZA):
tatccttttttactgcagatttactttaaggctcatattctccaagtctattctgectttaaaaaga
agacaagaaaagaagtggtttatcaaaatcacgttataatcagattttgaccaagcattttgtaag
tatacaaatgtcagccaatgacatataacaaccatttcttataaaaccttgatgttcaaaagcctg
actagcagtggcatccatg (Seq ID No: 78)

Homo sapiens heterogeneous nuclear ribonucleoprotein L (HNRNPL) :
tgctcttttcgatccgggacggecggtcaggectcgeccgecgagctggagaactacgatgaceegea
caaaacccctgectceccagttgtceccacatcaggggectgattgacggtgtggtggaagcagacct
tgtggaggccttgcaggagtttggacccatcagctatgtggtggtaatg (Seq ID No: 79)

Homo sapiens mitochondrial translational initiation factor 2
(MTIF2):
cattcttccgggtccagaaggtgatctecgeccgtgectcagaatccaggggeccggggetgtagat
tccttgacaaggatatcctagcggcgaaacaacaccgtactgggagtcagaacgtctgggttctag
tcttgactgccattaactagcggtatgacattggagaagecttttttgacccttetggattteegtt
tccttttctgtaaaatgaggagecttggaagatccggaaaatgaggecccataggaaacaagtgactt
gctgagtccagataacactgactgtcagagagaaacatg (Seq ID No: 80)

Homo sapiens nuclear factor of kappa light polypeptide gene enhanc
er in B-cells inhibitor, zeta (NFKBIZ):
tggcctectcttgecacgaggtcagacggcgagttcttagagaaaaaggetgecttagetgetgett
atcatgtaacctcaaaaggaaactgatcgtctttctcatgctgtcacgtacttgggttattatcge
tgattacagctggaaacaattgatttgctcttacgtatttgtgtgacttgactcttcaaacacaaa
ggttaacaggaagatctcgagggccctggctgaacttcaccttttggetttcttggectgatgetyg
aactctcgaggttgagccccatatg (Seq ID No: 81)

Homo sapiens v-erb-b2 erythroblastic leukemia viral oncogene homol
og 3 (avian) (ERBB3):
atccctceccccggactcecggetccecggctececgattgecaatttgecaacctecgectgeecgtecgecgeage
agccaccaattcgccagcggttcaggtggctcttgectcgatgtectagecctaggggeccccecggge
cggacttggctgggectcecttcaccctectgeggagtcatg (Seq ID No: 82)

Homo sapiens podoplanin (PDPN): ccgcctcctcgggagagataaatg
(Seq ID No: 83)

Homo sapiens ribonucleotide reductase M1 (RRM1):
gcgcccctttgtgegtcacgggtggcgggecgecgggaaggggatttggattgttgegectetgetet
gaagaaagtgctgtctggctccaactccagttctttceccctgagcagecgectggaacctaacectt
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cccactctgtcaccttctecgatceccgecggecgetttagagecgcagteccagtcttggatectteag
agcctcagccactagetgecgatg (Seq ID No: 84)

Homo sapiens solute carrier family 2 (facili-

tated glucose transporter), member 4 (SLC2A4):
gcgtectttteccecccagecccgctecaccagatccgegggagecccactgectectecgggtecttgge
ttgtggctgtgggtcccatcgggcecccgececctecgcacgtcactecgggacccccgecggectececgeag
gttctgecgectccaggeccggagtcagagactccaggateggttetttecatettegecgeececetgege
gtccagctcttctaagacgagatg (Seq ID No: 85)

Homo sapiens steroid-5-alpha-reductase, alpha polypeptide 1
(3-oxo-5 alpha-steroid delta 4-dehydrogenase alpha 1) (SRD5Al):
aaccctttctgcagagtcccggcagtgecgggacteccggtagecgecccteceggtagecgecectcece
tgcceccececcecgegecgecgecctatatgttgececgecgeggectcectggggcatggagcacgetgeccag
ccctggcgatg (Seq ID No: 86)

Homo sapiens thromboxane A synthase 1 (platelet) (TBXAS1):
gttcccttttctacctgcagagcacggttcccataagggcggcgagatcagectecctgtectecatet
ggaagaccaccactctggggtctcagaggaatg (Seqg ID No: 87)

Homo sapiens transketolase (TKT):
ctatctectgtgtgtcecgegtgtgegeceggtecccegectgecgecaccatg (Seqg ID No: 88)

Homo sapiens tumor necrosis factor receptor superfamily, member 1A
(TNFRSF1A) :
cctectcectccagetcecttectgteccgectgttgecaacactgectecactettecececteccaccttet
ctccectectctctgetttaattttctcagaattctectggactgaggctecagttctggectttgg
ggttcaagatcactgggaccaggccgtgatctctatgeccgagtctcaaccctcaactgtcaccce
aaggcacttgggacgtcctggacagaccgagtcccgggaagcecccagcactgecgetgecacactyg
ccctgagcccaaatgggggagtgagaggccatagetgtctggcatg (Seqg ID No: 89)

Homo sapiens tubulin, beta 2A class IIa (TUBB2A):
aggtctctgcgcagcccagecccgecggtccacgecgegecacecgetccgagggeccagecgccacccge
tccgcagceccggcaccatg (Seqg ID No: 90)

Homo sapiens actin, beta (ACTB): tcgcctttgccgatccgccgceccgtcecca-
cacccgccgceccagcectcaccatg (Seqg ID No: 91)

Homo sapiens adenylosuccinate synthase (ADSS):
ggctccttcttectctgcatgtggectggecggececgecagagcagttcagttecgetcactcctecgecgg
ccgcctetecttecgggectectectegegtcactggagecatg (Seq ID No: 92)

Homo sapiens alanyl (membrane) aminopeptidase (ANPEP):
cgttctctgcectggectgaggetecectgagecgectcececccaccatcaccatg
{Seq ID No: 93)

Homo sapiens beaded filament structural protein 1, filensin
(BFSP1) :
gcctcctttetttctcageccagacctggecctectggagagggttttggagtecctgggtaggcagg
gtacctcaggcagcaggcagcacaccttggatgtgagctgaatggattttcaaatttcacagaagg
agcctccatgectggagaaagtatgtatg (Seq ID No: 94)

Homo sapiens basic transcription factor 3 (BTF3):
cggcctccctttagetgeccatcettgegteccecgegtgtgtgegectaatetcaggtggtceccacccg
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agaccccttgagcaccaaccctagtcccccgegeggecccttattegectecgacaagatg
(Seq ID No: 95)

Homo sapiens complement component 1, g subcomponent binding protei
n (ClQOBP): ttgtcctttgcatctgcacgtgttcgcagtcgtttccgegatg
(Seq ID No: 96)

Homo sapiens calsequestrin 1 (fast-twitch, skeletal muscle)
(CASQ1):
tttecctttecttaatatggcgatgagctcttaggeccagtgtggggaccggggctgaggtgeectgga
cactggaggagggggagggaaggagceccctgggagectggggtagaagtgtaggaggtgggaggat
tccggeccgcatggagectgtecctggectcagaaggttatececgtcectectectgecaaccatggagaca
tatttagacaggaccaggtggggactgaggggtgccaatttcagggggcagctccggttceccctecce
cgccecectgctectattceccteccacctgaccettttteccttggetectgteggcagtttctccagga
cccagcagtgccctcectgtccactgectcectgggeccattecccaatcecececcteccacttgagececta
actcagaatctgggacccaggggcccctceccctaccccagctaacctecttctggaccaggagagcca
acccagatcccactacctccatg (Seq ID No: 97)

Homo sapiens caveolin 3 (CAV3):
gtctctctgcececetctectgeecccaagtattttcagececcageecggecacacageteggatctecte
ctgtggatccccccagctctgegatyg (Seq ID No: 98)

Homo sapiens serpin peptidase inhibitor, clade H

(heat shock protein 47), member 1, (collagen binding protein 1)
(SERPINHI) :
aggtctttggctttttttggcggagctggggcgeccteccggaagegtttccaacttteccagaagtt
tctcgggacgggcaggagggggtggggactgeccatatatagatcccgggagcaggggagegggceta
agagtagaatcgtgtcgcggctcgagagcgagagtcacgtcececcggcgctagecccagcccgacceag
gcccaccgtggtgcacgcaaaccacttectggecatg (Seqg ID No: 99)

Homo sapiens CD68 molecule (CD68):
tttectectttccaagagagggctgagggagcagggttgagcaactggtgcagacagectagetgg
actttgggtgaggcggttcagccatg (Seq ID No: 100)

Homo sapiens cell division cycle 20 homolog (S. cerevisiae)
(CDC20) :
gggtccectttetgtecccctgagcaccgtegectectttecteccagggeteecgtaggecaccaactge
aaggacccctcccecctgegggegetceccatg (Seq ID No: 101)

Homo sapiens cadherin 13, H-cadherin (heart) (CDH13):
gagcctctcctcaaagectggectecccacggaaaatatgetcagtgcagecgegtgecatgaatgaaa
acgccgccgggcgcttctagtcggacaaaatg (Seq ID No: 102)

Homo sapiens regulator of chromosome condensation (RCC1l) and BTB
(POZ) domain containing protein 2 (RCBTB2):
cgctcecccttegtttecgtectecggecgggcaccecgagegecatececcgecgaggecgggecgtttcagg
gggaggcgccaactcatcgecggegecgggeccectgaccgtgcagtaaccgctacccaggaggcgga
gcggacaaggctccggcctgecgaggagtcacattaactttgctectagaagacaactttacaaggat
ctaaaaggaacaggattaaagatgactgaatactgggttccagaaatttaaaacaatcagcttagc
aaatcatatattcttctgtggagctgagaattgatgtccgctcttcececegtgatttggaactttcece
aatcccagagaaaagttgacaaagggactgcccaggactgagtccatatg

(Seq ID No: 103)



10

15

20

25

30

35

40

45

WO 2013/143700 PCT/EP2013/000938

113

Homo sapiens cold inducible RNA binding protein (CIRBP):
cccecccctecactegegegttaggaggetegggtegttgtggtgegetgtetteccgettgegtcag
ggacctgcccgactcagtggccgecatg (Seq ID No: 104)

Homo sapiens LIM domain binding 2 (LDB2):
cctectctectecteectectectectectgectatagagggectccgacagecagttcccagecagegtgt
tcagcctgectgectgectgectetgtgtgtgtgtgagegtgtgtgegtgegtctactttgtactyg
ggaagaacacagcccatgtgctctgcatggacgttactgatactctgtttagecttgattttcgaaa
agcaggcaagatg (Seq ID No: 105)

Homo sapiens chloride channel, nucleotide-sensitive, 1A (CLNS1A):
ctgcctettceccagggecgggcggtgtggtgcacgcattgetgtgctecaactecctcagggectgtyg
ttgccgcactctgectgectatg (Seq ID No: 106)

Homo sapiens collapsin response mediator protein 1 (CRMP1):
cctcctecttetcecececgecctectegecgatececgggeggtgetggcagecggagcggcggcgggcgyg
gccgagcagccggggcagecgegegtgggecatceccacgggegecgagectecgteccgtgtcectcetatce
cctcecgggectttgtcagecgecgeccgetgggagecggggecgagagegecggttceccagtcagacag
ccecgecaggtcageggecgggecgagggegecagagggggecatg (Seq ID No: 107)

Homo sapiens catenin (cadherin-associated protein), delta 1
(CTNNDL) :
ttgcctttggctgggtgcaacttccattttaggtgttggatctgagggggaaaaaaaagagagagyg
gagagagagagaaagaagagcaggaaagatcccgaaaggaggaagaggtggcgaaaaatcaactgce
cctgctggatttgtectttetcagecaccttggecgaagecttgggtttectttcttaaaggactgattt
ttagaactccacatttgaggtgtgtggcttttgaagaaaatgtatgtactgacgggaaaaggagga
taagcaagtcgaatttttgtcttacgctctctecttectgettectecttgetgtggtggectggga
tgcttcttccatgattttttgaatctagactgggctgttctctgtgttaaaccaatcagttgcgac
cttctcttaacagtgtgaagtgagggggtctctctecctecttctecttectetgtgattcacctt
cctttttaccectgcectgeggeggcectecgecccttaccttecatyg (Seqg ID No: 108)

Homo sapiens diacylglycerol kinase, alpha 80kDa (DGKA):
ccgtcccctceccagecceccagcetcecgggecteccageteccagecgecggegettcagectgecgaccgegagece
tctcaagcaagatataacttccccaagtcacacagtggtatcagagctaagaatgggacccagata
tgactgatctagttctgttccaaaaccgtgctgtattatattaacgectaccctectgaagaggtcce
aagcaacggaagtactactacgaagctgcctttctggccatceccttgagaaaaatagacagatgagt
tcctgccagtgagtcecctaggectceccatectcteteccttgetgtaccaccttcaccaccatecatg
cgaccccaagagccttaatgactctagaagagactccaggcaggggaagctgaaaggacctttcac
tcectacttttggecagggecttctgtgecacctgeccaagaccagcaggectaccctetgaagagyg
tccaagcaacggaagtactactacgaagctgcecctttctggecatccttgagaaaaatagacagatg
(Seq ID No: 109)

Homo sapiens aspartyl-tRNA synthetase (DARS):
cgatctttctggagccgcacctccacgecggagteccgagegegtgtgetgagacececcagggteggga
gggcggagactgggagggagggagaagcccectttggectgecttacggaagectgcgagggagggt
ggtgtccactgcccagttcececgtgtcccgatg (Seq ID No: 110)

Homo sapiens dynein, cytoplasmic 1, intermediate chain 2

(DYNC11I2):
agttcttctcgatcgtgtcagtttgtaaggcgagggecggaagttggattectggectgagaatatt
aggcgtagttttccagtttttggcaaagcggaaatacttaaggeccecctgggttgactgggttettt
gttttatctaccggcttctgetttacgacaggtcacaaacatg (Seq ID No: 111)
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Homo sapiens dedicator of cytokinesis 1 (DOCK1):
tttcctecccatectgtecgeggetcgaaaggaatggaaaatggecggectagacgecggagtttectg
cccgacccgeggeggetecggeggegecatg (Seq ID No: 112)

Homo sapiens dihydropyrimidinase-like 2 (DPYSL2):

ctctctetttttttteccgecctagetggggectgtgttggaggagaggaagaaagagagacagagga
ttgcattcatccgttacgttcttgaaatttecctaatagcaagaccagcgaagecggttgecacecttt
tcaatcttgcaaaggaaaaaaacaaaacaaaacaaaaaaaacccaagtccccttcececggecagtttt
tgccttaaagctgecctcecttgaaattaattttttcccaggagagagatg (Seq ID No: 113)

Homo sapiens developmentally regulated GTP binding protein 2
(DRG2) :
tgttctctttggctteccgggegecacgctactectgtegecgecgtcagaccggaattgecggtgecy
ccgccaccgctgtctgtgegeccacctetgetgectaccatg (Seqg ID No: 114)

Homo sapiens eukaryotic translation elongation factor 1 alpha 1
(EEF1A1l) :
cgttctttttcgecaacgggtttgccgeccagaacacaggtgtcgtgaaaactacccctaaaagccaa
aatg (Seq ID No: 115)

Homo sapiens eukaryotic translation elongation factor 1 gamma
(EEF1G) :
tctecctectttceecectecetteteteccgggeggettactttgecggcagecgecgagaaccccacce
cctttectttgcggaatcaccatg (Seq ID No: 116)

Homo sapiens eukaryotic translation initiation factor 2, subunit 3
gamma, 52kDa (EIF2S3): atttccttcctcttttggcaacatggcgggce
(Seq ID No: 117)

Homo sapiens eukaryotic translation initiation factor 4B (EIF4B):
gggtcttttgcgttctecttteecctetecccaacatg (Seq ID No: 118)

Homo sapiens eukaryotic translation initiation factor 4 gamma, 2
(EIF4G2) : tattcttttgaagattcttcgttgtcaagccgccaaagtg
(Seq ID No: 119)

Homo sapiens epithelial membrane protein 1 (EMP1):
cttccecctcagtgcggtcacatacttccagaagagecggaccagggctgetgceccagecacctgecact
cagagcgcctctgtcecgectgggacccttcagaactctetttgctcacaagttaccaaaaaaaaaaga
gccaacatg (Seq ID No: 120)

Homo sapiens fibrillarin (FBL):
cgctctttteccacgtgcgaaagececcggactecgtggagttgtgaacgeccgecggactccggagccge
acaaaccagggctcgccatg (Seq ID No: 121)

Homo sapiens exostoses (multiple)-like 2 (EXTL2):
ctgtcccttgcectccaggecgectcactttgegggcggecactttttccaggttgttaatccagetaatg
gagaaggatagatgcacgctacttggtttagaaaaaaaaacaaaaatgagcaaacgagacgcccct
tccgttttatgataactaagctgcagggaaataaatcggctggeccctactgcaatctactgeactce
gagaaacatcacagaaaattctttgatttatcttaatagtgacaagtgagecctgcttctgtcaatt
actgaagctataaggagattttttaaaaattaaacttcaacacaatg (Seqg ID No: 122)

Homo sapiens solute carrier family 37 (glu-
cose-6-phosphate transporter), member 4 (SLC37A4):
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ccgcctctgttcaggacactgggtcecceccttggagectcecccaggettaatgattgtccagaaggey
gctataaagggagcctgggaggctgggtggaggagggagcagaaaaaacccaactcagcagatctyg
ggaactgtgagagcggcaagcaggaactgtggtcagaggctgtgegtcttggectggtagggectge
tcttttctaccatg (Seq ID No: 123)

Homo sapiens GDP dissociation inhibitor 2 (GDI2):
agccctceccectectegeteccteccectecteteeceecgeccagttettetetteccecgtectgaggtgg
cggtcggtctcgeccttgtegeccagectceccattttectectetttectecttecectttecttegegecca
agagcgcctcccagcecctcgtagggtggtcacggageccctgegecttttecttgetecgggtectge
gtcecgegectgeccecgecatg (Seqg ID No: 124)

Homo sapiens UDP-Gal:betaGlcNAc beta 1,4- galactosyltransferase, p
olypeptide 1 (B4GALT1): cacccttcttaaagcggcggcgggaagatg
(Seq ID No: 125)

Homo sapiens GDP-mannose 4,6-dehydratase (GMDS):
ggcccteccctgcacggectcccgtgecgeccetgtcagactgtggeggeccggtegegeggtgegetce
tccectecctgeccgcagectggagaggegettegtgetgecacacecececgegttecctgecggcaccg
cgcctgccctetgecgegeteegeectgecgeccgaccgecacgcccgecgegggacatg

(Seq ID No: 126)

Homo sapiens histone deacetylase 2 (HDAC2):
ggccccctectegegagttggtgecgetgecacctecgatteccgagetttecggecacctetgecggg
tggtaccgagccttcccggegecccectectetecteccacecggectgeccttecccecgegggactat
cgccceccacgtttecctecagecctttteteteccggecgageccgecggeggecagcagcagcageage
agcagcaggaggaggagcccggtggeggeggtggecggggageccatg (Seq ID No: 127)

‘Homo sapiens protein arginine methyltransferase 2 (PRMTZ2):

gggccttcccggectgacggcecctgecgtgcactgegettgegegggttgagggeggtggetecaggete
ctggaaaggaccgtccacccctecgegectggeggtgtggacgecggaactcagecggagaaacgcgat
tgagagcagtgtgtggattacactatcactggaaaaatacgaattgagaagaaggaaaagactgga
agatgcagaccttggttcctgttagtggaaacactgtaaggtcccagaaatggaaaagaaaatgaa
ataaatcagcagttatgaggcagagcctaagagaactatg (Seqg ID No: 128)

Homo sapiens immunoglobulin (CD79A) binding protein 1 (IGBP1):
gttcctctctecccaagatg (Seq ID No: 129)

Homo sapiens eukaryotic translation initiation factor 3, subunit E
(EIF3E): actcccttttctttggcaagatg (Seq ID No: 130)

Homo sapiens activated leukocyte cell adhesion molecule (ALCAM):
gtccctctactcagagcageccggagacegetgeccgeegetgecgectgetaccacecgetgccacct
gaggagacccgcecgeccceccgtecgecgectectgegagtecttecttagecacctggegtttecatge
acattgccactgccattattattatcattccaatacaaggaaaataaaagaagataccagcgaaaa
gaaccgcttacacctttccgaattactcaagtgtctcctggaaacagagggtecgttgtecccggag
gagcagccgaagggcccgtgggctggtgttgaccgggagggaggaggagttgggggcattgegtgg
tggaaagttgcgtgcggcagagaaccgaaggtgcagcgccacageccaggggacggtgtgtectggg
agaagacgctgcccectgcecgtecgggacccgceccagegecgcecgggcaccgcecggggeccgggacgacgcece
cctcctgeggegtggactceccgtcagtggecccaccaagaaggaggaggaatatg

(Seq ID No: 131)

Homo sapiens acyloxyacyl hydrolase (neutrophil) (AOAH):
ttttctttatcctgcagtctttacctcagcagaaccgcacaccacagactcccteccagetctttgt
gtgtggctctctcagggtccaacaagagcaagctgtgggtctgtgagtgtttatgtgtgettttat
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tcacttcacacttattgaaaagtgtgtatgtgagagggtggggtgtgtgtgtcaaagagagtgagg
aagagaaggagagagagatcaattgattctgcagcctcagctccagecatcectcagttgggagett
ccaaagccgggtgatcacttggggtgcatagctcggagatg (Seqg ID No: 132)

Homo sapiens ADP-ribosylation factor 1 (ARF1):
ccgecccttacceggegtgeccccgegececggaggecgetgacgtggecgecgtcagagecgcecatcet
tgtgggagcaaaaccaacgcctggctcggagcagcagectcectgaggtgteecetggeccagtgtectt
ccacctgtccacaagcatg (Seq ID No: 133)

Homo sapiens ADP-ribosylation factor & (ARF6):
gcgecttttceccggcagecggcggecggcagaactgggaggaggagttggaggecggagggagceccgeg
ctcggggcggcggctggaggcagcgcaccgagttccegecgaggateccatgacctgacggggecccg
gagccgcgctgectcectecgggtgtecctgggteggtggggagecccagtgetecgecaggeccggcgggegyg
gccggagggctgcagtctceccctegeggtgagaggaaggcggaggagecgggaaccgecggceggegcete
gcgcggcgectgcecggggggaagggcagttecgggecgggecgcgcectcagcagggceggceggcetecce
agcgcagtctcagggcccgggtggecggcggcecgactggagaaatcaagttgtgeggtcggtgatgec
cgagtgagcggggggcctgggcectctgcecccttaggaggcaactcccacgcaggecgcaaaggceget
ctcgcggccgagaggcecttegttteggtttegeggeggecggeggegttgttggectgaggggaccecgg
gacacctgaatgccccecggececeggcectectecgacgegatg (Seqg ID No: 134)

Homo sapiens ras homolog family member A (RHOA):
cgcccteecgecgecgeccgcecctegetectetegegetaccctecececgeegececgeggtecteegtce
ggttctctcgttagtccacggtctggtcttcagectacccgecttegtecteccgagtttgegactege
ggaccggcgtceccccggcgcgaagaggctggactcecggattecgttgectgagcaatg

(Seq ID No: 135)

Homo sapiens ras homolog family member G (RHOG):
cggcctcccegetetcecacttecttectecgageceggageecgetgecgecgececcagecteccccgect
cggggagggcaccaggtcactgcagccagaggggtccagaagagagaggaggcactgectccacta
cagcaactgcacccacgatg (Seqg ID No: 136) '

Homo sapiens ATP synthase, H+ transporting, mitochondrial F1 compl
ex, O subunit (ATP50): ctctcttcccactcgggtttgacctacagccgecccgggagaa-
gatg (Seq ID No: 137)

Homo sapiens B lymphoid tyrosine kinase (BLK):
ccacctctgtctgctgccggcagaaagccacaagceccatgaaaactgattgagatgagaagaattca
tctgggactggcttttgctttaggatggtgttggaagttgectegttgtcgectaggagectgectceca
ctgtaagggtgtcaggatctgaagagctatggtgaaacaccactgaagcattgccaaggatg
(Seq ID No: 138)

Homo sapiens B-cell translocation gene 1, anti-proliferative
(BTG1) :
gcatctcttcgcctctcggagctggaaatgcagectattgagatcttcgaatgetgecggagetggag
gcggaggcagctggggaggtccgagegatgtgaccaggeegecatcgectegtetcttectetetcec
tgccgcectectgtectecgaaaataacttttttagtctaaagaaagaaagacaaaagtagtcgtcecege
ccctcacgceccectetecttectcetcagectteecgeccggtgaggaageccggggtggectgeteccgeeg
tcggggccgcegecgecgagccccageccgecccgggecgecccegeacgeecgeccccecatg

(Seq ID No: 139)

Homo sapiens calcium modulating ligand (CAMLG) :
cggcctctagtcatcgececctecgecageggeggccaacatcaccgecactgccaccccteccagactg
tggacgggaggatg (Seqg ID No: 140)
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Homo sapiens calnexin (CANX):
aggcctcttggttctgecggcacgtgacggtecgggeecgectecgectcectectectttactgeggegegyg

ggcaaggtgtgcgggcgggaaggggcacgggecacccecgecggtecccecgggaggctagagatcatg
(Seq ID No: 141)

Homo sapiens calpain 2, (m/II) large subunit (CAPN2):
cgacctttctetgecgecagtacggecgeccgggaccgecageatg (Seq ID No: 142)

Homo sapiens caveolin 1, caveolae protein, 22kDa (CAV1):
gcgecctttttttceccecceccatacaatacaagatcttecttectcagttecccttaaagcacagceccag
ggaaacctcctcacagttttcatccagccacgggeccagcatg (Seq ID No: 143)

Homo sapiens CDld molecule (CD1D):
cgacctctttgcagctcgcacagctaagggcgagggecgcccttecggcagaagcagcaaaccgecgyg
caagcccagcgaggagggctgeecggggtctgggecttgggaattggectggcacccagcggaaaggga
cgtgagctgagcggcgggggagaagagtgcgcaggtcagagggcggcgcgcagcggegetcecgega
ggtccccacgccgggcegatatg (Seq ID No: 144)

Homo sapiens CD22 molecule (CD22):
tctccttttgectctcagatgectgecagggteccctgaagagggaagacacgcggaaacaggcttgea
cccagacacgacaccatg (Seq ID No: 145)

Homo sapiens CD37 molecule (CD37):
cttectecttttggggttcttectttctctctcagetetecegtectetetttetectctcagectettt
ctttctccctgtctcecceccactgtcagcacctecttetgtgtggtgagtggaccgecttaccccacta
ggtgaagatg (Seq ID No: 146)

Homo sapiens CD38 molecule (CD38):
gcctctcectecttgetgectagectectgecggectecatcecttecgeccageccaaccecegectggagecce
tatg (Seq ID No: 147)

Homo sapiens CD48 molecule (CD48):
cggcctttttctagccaggctctcaactgtctectgegttgetgggaagttctggaaggaageatyg
(Seq ID No: 148)

Homo sapiens chromogranin B (secretogranin 1) (CHGB):
cttcctttecegecacaggggecgeccgageggggecatg (Seqg ID No: 149)

Homo sapiens chloride channel, voltage-sensitive 3 (CLCN3):
ttcecectteecgtgggtcagggecggtccggtccggaacctgecagececcttteccagtgttetagtt
cgcccgtgacccggaataatgagcaaggagggtgtggtgggttgéaagccatcctactttactccc
gagttagagcatggattcagttttagtcttaagggggaagtgagattggagatttttatttttaat
tttgggcagaagcaggttgactctagggatctccagagcgagaggatttaacttcatgttgetcecce
gtgtttgaaggaggacaataaaagtcccaccgggcaaaattttegtaacctectgeggtagaaaacy
tcaggtatcttttaaatcgcgatagttttcgctgtgtcaggetttectteggtggagetccgagggt
agctaggttctaggtttgaaacagatgcagaatccaaaggcagcgcaaaaaacageccaccgatttt
gctatgtctctgagctgcgagataatcagacagctaaatg (Seqg ID No: 150)

Homo sapiens colipase, pancreatic (CLPS):

ttccecttececgtgggtcagggecggtccggtececggaacctgcageccecttteccagtgttctagtt
cgcccgtgacccggaataatgagcaaggagggtgtggtgggttgaaageccatectactttactcecece
gagttagagcatggattcagttttagtcttaagggggaagtgagattggagatttttatttttaat
tttgggcagaagcaggttgactctagggatctccagagcgagaggatttaacttcatgttgectccce
gtgtttgaaggaggacaataaaagtcccaccgggcaaaattttecgtaacctctgecggtagaaaacg
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tcaggtatcttttaaatcgcgatagttttecgctgtgtcaggectttectteggtggagecteccgagggt
agctaggttctaggtttgaaacagatgcagaatccaaaggcagcgcaaaaaacagccaccgatttt
gctatgtctctgagectgcgagataatcagacagctaaatg (Seq ID No: 151)

Homo sapiens cytochrome c oxidase subunit IV isoform 1 (COX41I1l):
ctacccttttcecgectccacggtgacctecgtgeggeecgggtgegggeggagtettectegateecyg
tggtgctccgeggecgeggecttgectcectettecggtegegggacaccgggtgtagagggeggtegeg
gcgggcagtggeggcagaatg (Seq ID No: 152)

Homo sapiens cytochrome c oxidase subunit VIIc (COX7C):
ctttcttttcagtccttgecgcaccggggaacaaggtcgtgaaaaaaaaggtcttggtgaggtgecyg
ccatttcatctgtcctcattctctgecgectttecgcagagecttecagecageggtatyg

(Seq ID No: 153)

Homo sapiens activating transcription factor 2 (ATF2):
cagccttttcecctccaggggtgetttgtaaacacggectgtgctcagggctegecgggtgaccgaaagg
atcatgaactagtgacctggaaagggtactagatggaaacttgagaaaggactgcttattgataac
agctaaggtattcctggaagcagagtaaataaagctcatggcccaccagctagaaagtattcttge
catgagaaaaagaatgtgataagttattcaacttatg (Seq ID No: 154)

Homo sapiens casein kinase 1, alpha 1 (CSNK1Al):
agatccctttcccagagtgctctgecgeccgtgaagaagecggctcececeggggactgggggecattttgty
ttggctggagctggagtaacaagatggcgtegtccgeggagtgacaggggtccecctcectgggecggag
ccggcggcagtggtggcagecggtatcecgecgecctagetcaccgegececcttttccageccgegacy
tcgccgcgcaagcgaggcagecggcggecgceccgagaaacaagtggcccagectggtaaccgcecgaga
agcccttcacaaactgcggcctggcaaaaagaaacctgactgagecggceggtgatcaggttececte
tgctgattctgggccccgaaccceggtaaaggectecgtgtteecgtttectgecgeectectecgt
agccttgectagtgtaggagccccgaggecteccgtectectteccagaggtgteggggcttggeccec
agcctccatcttegtctctcaggatg (Seq ID No: 155) ’

Homo sapiens catenin (cadherin-associated protein), beta 1, 88kDa
(CTNNB1) :
aagcctctecggtctgtggcagcagegttggeccecggeecccgggagcecggagagcgaggggaggcecggag
acggaggaaggtctgaggagcagcttcagtcccecgecgagecgeccaccgcaggtecgaggacggtcg
gactcccgeggcgggaggagectgttccecctgagggtatttgaagtataccatacaactgttttga
aaatccagcgtggacaatg (Seq ID No: 156)

Homo sapiens dCMP deaminase (DCTD):
ccgectecteccccgacttecttececctgagecacggeggecggecggggacgagcaccggectgegege
ggagccggcaccggatgacccaacatg (Seq ID No: 157)

Homo sapiens damage-specific DNA binding protein 1, 127kDa (DDBl):
ctgtcttttcgettgtgtecectetttctagtgtecgegectcgagteccgacgggecgecteccaagect
cgacatg (Seq ID No: 158)

Homo sapiens desmin (DES):
ctgtctccecctecgecgecatceccactectecggecggeccgectgeccgecgectectecgtgecgeccege
cagcctcgececcgegecgtcaccatg (Seq ID No: 159)

Homo sapiens deoxyhypusine synthase (DHPS):
cgttcectacttectgtgctcecttgeggagacgegegegtecggggtttaacgegtttctgggecgece
gtaagcccggcectaggggcagctttgactcgagagecggctataggcgeatyg

(Seqg ID No: 160)
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Homo sapiens dihydrolipoamide S-acetyltransferase (DLAT):

cacccttteggatgectecectagaacectaccactttceccaccectttecgtectgttatttctece
aaacttgcgcccgcacaggcccctctggaacactcctgeccecgtagtgececectegteccecgetceeg
tagagaaagagcgtgcgtgccgegecatttectggectggggagegggtggagtaaacctgcgggaac
cattttacgacaacgtgcggctgtgecggtgtggctgacggcaacgeccgectgetcttggagaggtca
ctccggagacggegttggttttggggtgtggggggttggtggcactatg (Seq ID No: 161)

Homo sapiens down-regulator of transcription 1, TBP-binding (nega-
tive cofactor 2) (DR1):
ccttececctggecatectggagggaccaccgttgeegegtetteggetteccacgatctgegttecgggcet
acgcggccacggcggcagceccactgcgactcccactgtgectggectectgteccatattagtteccagg
cggccgtcecgeccgttceccagcagecggcageggcageggcagecggcggacatgttgtgaggeggeggceg
cgggtgtctgaaggatggtttggccgaggcggecggcaacggctgetggeggeggeggeageggeag
cggggcctcgggectctatagageccgageccgetgggtaccecgececeggtaccgeggcgaggecagtyg
cccctggatcttgectcectgectececgacgecgttggggaccagttaggcgacagecgeccgecccetcetg
aggagacacgaaggtggttccccagcecgcectcaaatttccggaccaccgegettteccctectcage
ctgggctgtgcectctctctagaatcctegggeccccactttettecccaaactecatcctaaatetete
acacacgcgagtgttcccagceccctcaagccagectgetectecegttcattttetgecaccctettege
aaagcaccccccgggatcactctceccgagggecgactttttgagaaatcteggtggagtagtggacca
gagctggggagtttttaaaagccggggcgcgagaaacaggaaggtactatg

(Seq ID No: 162)

Homo sapiens endothelin receptor type A (EDNRA):
ttttctttttecgtgcgagececctecgegegegegtacagtcateeccgetggtctgacgattgtggaga
ggcggtggagaggcttcatccatcccacccggtcecgtegecggggattggggteccagegagaccte
cccgggagaagcagtgeccaggaggttttctgaagececggggaagectgtgcageccgaagecgcecgece
gcgccggagcccgggacacceggcecaccectcececgegecacccaccctegecggetecggettectetyg
gcccaggcgccgcgeggacccggecagetgtcectgegecacgecgagetecacggtgaaaaaaaagtga
aggtgtaaaagcagcacaagtgcaataagagatatttcctcaaatttgcctcaagatg

(Seq ID No: 163)

Homo sapiens eukaryotic translation elongation factor 1 alpha 2
(EEF1A2) :
cagtccctctggctgagaccteggetccggaatcactgcageccccctegecctgageccagagcac
cccgggtceccgecageccctcacactcececcagcaaaatg (Seg ID No: 164)

Homo sapiens eukaryotic translation elongation factor 2 (EEF2):
cgttctcttcegecgtegtecgecgecateccteggegecgactegettettteggttctacctgggag
aatccaccgccatccgccaccatg (Seq ID No: 165)

Homo sapiens eukaryotic translation initiation factor 4AZ2
(EIF4A2) : ctgtcttttcagtcgggcgctgagtggtttttcggatcatg
(Seq ID No: 166)

Homo sapiens egf-like module containing, mucin-like, hormone recep
tor-like 1 (EMR1): gtttcttttctttgaatgacagaactacagcataatg
(Seq ID No: 167)

Homo sapiens enolase 2 (gamma, neuronal) (ENO2):
gcgcctccteecgecececgecgeccgggagecgcagecgecgecgecactgecactececegetcecteteayg
cgccgccgtcgceccaccgeccaccgecaccgecactaccaccgtctgagtectgecagtecccgagateece
agccatcatg (Seq ID No: 168)
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Homo sapiens esterase D (ESD):
ccgecttttactteggecegettecttectggtcactecgecacecgtagaatecgectaccatttggtyg
caagcaaaaagcaatcagcaattggacaggaaaagaatg (Seq ID No: 169)

Homo sapiens Finkel-Biskis—-Reilly murine sarcoma virus
(FBR-MuSV) ubiguitously expressed (FAU):
cttcctctttctcgactccatcttecgeggtagectgggacecgecgttcagtcgecaatatyg
(Seq ID No: 170)

Homo sapiens Friend leukemia virus integration 1 (FLI1):
ctgtctctttcgetccgctacaacaacaaacgtgcacaggggagtgagggcagggcgctcgcaggg
ggcacgcagggagggcccagggcegcecagggaggceccgegecgggcectaatecgaaggggectgecgaggt
caggctgtaaccgggtcaatgtgtggaatattggggggctcggctgcagacttggccaaatg
(Seq ID No: 171)

Homo sapiens fibromodulin (FMOD):
gccccttttcacaatatttgattaggaatttggggcgggaccctggtctggcacaggcacgcacac
tctcagtagactctttcactcctctcectetettectectcectcacacgttectccaacccaaggaggcca
gacagagggacgtggtcactctctgaaaagttcaacttgagagacaaaatg

(Seq ID No: 172)

Homo sapiens ferritin, heavy polypeptide 1 (FTH1):
cgttecttcgeccgagagtegtcecggggtttecctgettcaacagtgecttggacggaacccggegetegt
tccccaccceccggecggeegeccatageccageectcecegtcecacctecttcaccgecacccteggactgec
ccaaggcccccgcecgecgctceccagecgecgegecagecaccgecgecgeecgeecgectctecttagteg
ccgccatg (Seqg ID No: 173)

Homo sapiens glyceraldehyde-3-phosphate dehydrogenase (GAPDH) :
cgctctectgctectectgttcgacagtcageccgecatcettettttgegtegecageccgagecacate
gctcagacaccatg (Seq ID No: 174)

Homo sapiens glycyl-tRNA synthetase (GARS):
caccctctctggacagcccagggcecgecaggetcatg (Seq ID No: 175)

Homo sapiens glutamic-oxaloacetic transaminase 2, mitochondrial
(aspartate aminotransferase 2) (GOT2):
ctgtccttaccttcagcaggagccggttcectgtgtgtgtgtecgetecgeectetgetecgtectg
cggctgeccactgecectectacggtccaccatg (Seq ID No: 176)

Homo sapiens general transcription factor IIF, polypeptide 1, 74kD
a (GTF2F1):
gcgcctcecttecggttaccttttcecccagegecagaggecgectagggttggggtectegetcaggeac
agagacccgacaccgagcggcggcttccecccgggatcgagggacgcgcacgccagaggagacgaaag
gaacccgggtcggaccagatcggaaccactgaccattgcccatg (Seq ID No: 177)

Homo sapiens glycogen synthase 1 (muscle) (GYS1):
cggcctcecttcectgcectaggtcccaacgetteggggcaggggtgecggtcttgcaataggaagecgag
cgtcttgcaagcttcccgtcgggcaccagctactecggeecccgcaccctacctggtgcattecectag
acacctccggggtccctacctggagatccccggagececeecttcecectgecgeccagecatg

(Seq ID No: 178)

Homo sapiens major histocompatibility complex, class I, C (HLA-C):
cattctccccagaggeccgagatg (Seq ID No: 179)
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Homo sapiens major histocompatibility complex, class II, DP beta 1
(HLA-DPB1) :
gcteccetttagegagtecttcecttttectgactgcagetettttcattttgecatecttttceccaget
ccatg (Seg ID No: 180)

Homo sapiens 3-hydroxy-3-methylglutaryl-CoA synthase 1 (soluble)
(HMGCS1) :
ctgtcctttcgtggctcactcectttectectgetgecgecteggtcacgettgetetttcaccatyg
(Seq ID No: 181)

Homo sapiens hippocalcin (HPCA):
ccgccttccctgcgcagtcggtgtctccgcgtcgctgggtgggacttggctcggcggccatg
(Seq ID No: 182)

Homo sapiens hydroxysteroid (l17-beta) dehydrogenase 2 (HSD17B2):
ctcccttcttgactcectectgttcacagaactcaggectgectecagecagectttgecegetagacte
actggccctgagcacttgaaggtgcagcaagtcactgagaatg (Seq ID No: 183)

Homo sapiens heat shock 60kDa protein 1 (chaperonin) (HSPD1):
ctgtccctcactecgecgecgacgacctgtectecgecgagecgecacgecttgecgecgeecccgecagaaa
tg (Seq ID No: 184)

Homo sapiens intercellular adhesion molecule 3 (ICAM3):
ccgcectttteccecctgectgeccttecgggcacctcaggaaggcaccttectectgtcagaatyg
(Seq ID No: 185)

Homo sapiens inositol polyphosphate-l-phosphatase (INPP1):
cgtcctectggecgecgectgecggeecgcacgecccagegeccctegectaacctecgegeccgggcecgceyg
cctectectectectgetcececgecgettecgtttectecgagggaaaggetgetgeetectgetetg
tcctcatcecceggettagectgacggeccagagggtgggtgecaattccaccagcagectgcaactga
aaagcaaggttcagaaatg (Seqg ID No: 186)

Homo sapiens interferon regulatory factor 2 (IRF2):
gtttcctectecttgttttgetttecgatctggactgttctcaggcaagecggggagtaacttttagt
tttgctcctgcgattattcaactgacgggctttcatttccatttcacataccctagcaacacttat
accttgcggaattgtattggtagcgtgaaaaaagcacactgagagggcaccatg

(Seq ID No: 187)

Homo sapiens inter-alpha-trypsin inhibitor heavy chain 2 (ITIH2Z):
ttttcttecttttttecttetttcttaaagecgaactgtactecctetgetgttectttgaacttggtte
agtaggaagaagtgatatcctccccagaccatctgctttggggagcttggcaaaactgtccagcaa
aatg (Seq ID No: 188)

Homo sapiens karyopherin (importin) beta 1 (KPNBI):
ccgcecttecteectecectegetecctecctgegegecgectectecactcacagectececttecttet
ttctceccteegecteccgagcaccagegegetctgagetgeeccccagggtecctecceccgecgeca
gcagcccatttggagggaggaagtaagggaagaggagaggaaggggagccggaccgactacccaga
cagagccggtgaatgggtttgtggtgacccecgececccccaccccacccteccttecccacccgacee
ccaacccccatccccagttecgagecgecgeccgaaaggceccgggecgtegtecttaggaggagtcgece
gccgecgcecaccteccgecatg (Seq ID No: 189)

Homo sapiens karyopherin alpha 3 (importin alpha 4) (KPNA3):
ctctcccectecteccectececcgetccaagattcgecgecgecgecgecgcagecgecaggagtage
cgccgccggagecgegegcagecatg (Seq ID No: 190)
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Homo sapiens keratin 19 (KRT19):-
gctcctcececcgegaatcgcagettetgagaccagggttgetecegteecgtgetecgectegecatg
(Seq ID No: 191)

Homo sapiens laminin, beta 1 (LAMBI):
attcccttctttgggectcgggggctcececggagcagggcgagagctegegtecgeccggaaaggaagac
gggaagaaagggcaggcggctcggegggcecgtcecttctecactectctgeecgegteccecgtggetgcea
gggagccggcatg (Seq ID No: 192)

Homo sapiens ribosomal protein SA (RPSA):
ctgtcttttccgtgectacctgcagaggggtccatacggegttgttetggattcccgtegtaactta
aagggaaattttcacaatg (Seq ID No: 193)

Homo sapiens lymphocyte cytosolic protein 1 (L-plastin) (LCP1):
ttttctttcctggctgatgatttgtcattctagtcacttcctgecttgtgaccacacacccaggcet
tgacaaagctgttctgcagatcagaaagaaggggttcectggtcatacaccagtactaccaaggaca
gcttttttecctgcaagatctgttacctaaagcaataaaaaatg (Seq ID No: 194)

Homo sapiens lectin, galactoside-binding, soluble, 1 (LGALS1):
ccatctctctecgggtggagtcttectgacagectggtgegectgececgggaacatectectggactca
atcatg (Seqg ID No: 195)

Homo sapiens SH2 domain containing 1A (SH2DI1A):
ttctctcttttttgcacatctggctgaactgggagtcaggtggttgacttgtgectggctgcagta
gcagcggcatctcccttgcacagttctectecteggectgeccaagagtccaccaggccatyg
(Seq ID No: 196)

Homo sapiens mannosidase, alpha, class 2A, member 1 (MAN2Al):
tgttcctttccectecgettectectgacctagetgegeggeccecggecccgggagctgecgaacccgce
gcctcecctgggtgaggaggacacgcectgececctegtcgagaaaacttttectgecgactcagttgg
ggcggceggtggcaggaagtgecgggcagegacctctectceccgectgecccgegegecctgecggagyg
tcggegetgagettgegatcaagtttgtgggggecccectteccagttgeecggegagtectegecte
gagaggggcgcccgaccceeggggagggcggcaggecagggcgaaggccaagggegtgtggtggege
cggagactaggtgcggagcaaggcggggactcgcacccgcateccgagagecgecggaggtcgegeage
ccgggagaagggagcectcecggecggcectgettcecctagagteccacagtgegetgtetectttggetgag
gagagtgtcctggccccgagtctatcgaggaaaatg (Seqg ID No: 197)

Homo sapiens myelin basic protein (MBP):
ccgectcectttteccgagatgececcggggagggaggacaacaccttcaaagacaggecctetgagte
cgacgagctccagaccatccaagaagacagtgcagccacctecgagagectggatgtgatyg

(Seq ID No: 198)

Homo sapiens melanocortin 1 receptor (al-

pha melanocyte stimulating hormone receptor) (MCI1R):
cattcttcccaggacctcagcgcagecctggecccaggaaggcaggagacagaggccaggacggtcee
agaggtgtcgaaatgtcctggggacctgagcagcagccaccagggaagaggcagggagggagetga
ggaccaggcttggttgtgagaateccctgagcccaggecggtagatgecaggaggtgtctggactgge
tgggccatgcecctgggctgacctgtccageccagggagagggtgtgagggcagatctgggggtgecca
gatggaaggaggcaggcatgggggacacccaaggccccctggcagcaccatgaactaagcaggaca
cctggaggggaagaactgtggggacctggaggecctccaacgactceccttectgecttecctggacagga
ctatg (Seq ID No: 199)

Homo sapiens malic enzyme 1, NADP(+)-dependent, cytosolic (MEL):
gggcctttcccagtgeggecegecgecgecacagctgcagtecagecaccgtecaceccagcageatecg
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ccgcctgcaccgegecgtgecggeccgecccggectgacceegececgecgaacccggegecagecatyg
(Seq ID No: 200)

Homo sapiens myocyte enhancer factor 2C (MEF2C):
agctctectgctcgcectcetgectcgecagtcacagacacttgagcacacgegtacacccagacatctteg
ggctgctattggattgactttgaaggttctgtgtgggtecgecgtggetgeatgtttgaatcaggtyg
gagaagcacttcaacgctggacgaagtaaagattattgttgttattttttttttctctctctctct
ctcttaagaaaggaaaatatcccaaggactaatctgatcgggtcttccttcatcaggaacgaatgce
aggaatttgggaactgagctgtgcaagtgctgaagaaggagatttgtttggaggaaacaggaaaga
gaaagaaaaggaaggaaaaaatacataatttcagggacgagagagagaagaaaaacggggactatg
(Seq ID No: 201)

Homo sapiens mannosyl (al-

pha-1,3-)-glycoprotein beta-1,2-N-acetylglucosaminyltransferase
(MGAT1) :
agcccttcttggggaagtcagctacccagcagcctgtagtecctecggctacccaccctcaccgectyg
gggtcccatggtgagacagctgggtgggcatcaggcttctgcagagggccaggccggagggagcetg
ggcgagggagtggggctggctcctggcttgcaccggectegtggaatccaggectcagacctgate
gctggcgaaactggctctgtgcgetggageccecctggtettectgegtetgteccteccteccggecaga
ctttactcctggctcagcgacaggtatttgctatggaagagetgtceccteccteccecteggtggge
ctgggtccacctccacctectcecttcaggteccgecaccttecteccctttaaaacaccageccgggege
agacccgttctaggcttttccatggtgcttccgeccaaagettgtgaccgagtecctteccgectagg
gctggtgggcctccectgectggtaggtetcetettegetttetttactcagaactgaagectecteatt
ccccacccaccaaggaaaaacaaaagggaagaagccacagctggceccececeggecttgetttggcacagg
tgtttcceeccecggeccececgtegggecaccctggttectgttetgtecctgececcacgegacectgg
ggctcccacccgggctcctcagectecectgggttagggtggggggactggectcccageccttgge
ctagggtttggtgaacgcctttcecctggactgcgggcccacttcaggcgeggctecaggectgggcag
ctgcgctggagggccgagggcaggggtggggtcgggecgtceccaccctcagggttgegccagggagcec
ggaaagccgactcccgaagttggggtcecctgggaaaacttgggtectgggttgactgagaagecggeg
gggaaaggaggcgggccaggaggagggggcctggcggacgccggecggggggcggggcgceggceggyg
gctgtcggtcacgcecccctcagteccgeccegeccecgeccecgectgecggggaagggccacgttgece
gccecggececgtecggeccececggecgecgecgcagaaagggectggecgagtcgaaaggecgaggeggecgegg
cagcgcttgggacgcgcctgggcaccgggcectcecgectecectgegececeggagcaggccaagttcgggg
ccaggacgtcgggaggacctggtgcatggctgectcecctaatceccatagtccagaggaggecatceect
aggactgcgggcaagggagccgggcaagcccagggcagecttgaaccgteecectggectgecctcece
ccggtgggggeccaggatg (Seq ID No: 202)

Homo sapiens mitogen-activated protein kinase kinase kinase 11
(MAP3K11):
ctgcctcecgececccggggeccaaagtacaaagggaggaggaagaagggagecggggtcggagecgtce
ggggccaaaggagacggggccaggaacaggcagtctcggeccaactgecggacgectccectceccacccce
ctgcgcaaaaagacccaaccggagttgaggcgctgcecccecctgaaggccccaccttacacttggceggyg
ggccggagccaggctcccaggactgectccagaaccgagggaagetecgggtecccteccaagectageca
tggtgaggcgccggaggccccggggccccaccececceccecggectgaccacactgececctgggtgeectce
ctccagaagcccgagatgcggggggccgggagacaacactcecctggcteccccagagaggegtgggte
tggggctgagggccagggcccggatgeccaggtteccgggactagggecttggcageccagegggggt
ggggaccacgggcacccagagaaggtcctccacacatcccagegeecggctccecggecatg

(Seq ID No: 203)

Homo sapiens membrane protein, palmitoylated 1, 55kDa (MPP1):
ccgccttcteccgecagecccgcaggeccececgggccctgtcatteccagegetgecctgtettgegttce
cagtgttccagcttctgcgagatg (Seq ID No: 204)
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Homo sapiens v-myc myelocytomatosis viral oncogene homolog (avian)
(MYC) :
ggccctttataatgcgagggtctggacggectgaggacccccgagectgtgectgectecgeggecgecac
cgccgggecccggecgtecctggeteccctectgectecgagaagggcagggettctcagaggettyg
gcgggaaaaagaacggagggagggatcgcgctgagtataaaagccggttttcggggectttatctaa
ctcgctgtagtaattccagecgagaggcagagggagcgagcecgggcggccggectagggtggaagagcece
gggcgagcagagctgcgctgecgggcecgtecctgggaagggagatccggagcgaatagggggettegec
tctggcccageccctcececcgectgatececececcagecageggtecgcaacccttgecgecatceccacgaaact
ttgcccatagcagcgggcgggcactttgcactggaacttacaacacccgagcaaggacgcgactct
cccgacgcggggaggctattcetgeccatttggggacacttecceccgecgectgeccaggaccegettcet
ctgaaaggctctccttgcagetgecttagacgectg (Seq ID No: 205)

Homo sapiens nuclear cap binding protein subunit 1, 80kDa (NCBP1):
tggcctctcggtteccgeggegecaccggagggcagcatg (Seq ID No: 206)

Homo sapiens necdin homolog (mouse) (NDN):
cttecectcteccaggaatccgcggagggagegecaggectcgaagagetcectggacgcagaggeccectgec
cttgccagacggcgcagacatg (Seq ID No: 207)

Homo sapiens NADH dehydrogenase
(ubiquinone) 1 beta subcomplex, 5, 16kDa (NDUFBS5):
ccttettectecctgececgtagtagecatg (Seq ID No: 208)

Homo sapiens NADH dehydrogenase (ubiquinone) Fe-S protein 4, 18kDa
(NADH-coenzyme Q reductase) (NDUFS4):
ccgtcecctttcatectggegtttgectgcagcaagatg (Seq ID No: 209)

Homo sapiens nuclear factor of kappa light polypeptide gene enhanc
er in B-cells 2 (p49/pl00) (NFKB2):
tgcccctteccecggceccaageccaactecggatctegetctccaccggatectcacccgeccacacceceyg
gacaggcggctggaggaggcgggcgtctaaaattctgggaagcagaacctggccggagecactaga
cagagccgggcctageccagagacatg (Seq ID No: 210)

Homo sapiens non-metastatic cells 2, protein (NM23B) expressed in
(NME2) :
gcccctectecgecgecggeteccegggtgtggtggtegcaccagectctectgectctcccagecgecage
gccgecgeecggeccctccagettcecececggaccatg (Seq ID No: 211)

Homo sapiens nucleophosmin (nucleo-

lar phosphoprotein B23, numatrin) (NPM1):
gcgtecctttcececctggtgtgattcececgtectgegeggttgttectetggagcagegttettttatcectee
gtccgecttcectectectacctaagtgegtgecgeccacccgatg (Seq ID No: 212)

Homo sapiens 5'-nucleotidase, ecto (CD73) (NT5E):
cattccttttgtagaaaaacccgtgcctcgaatgaggcgagactcagagaggacccaggcgcgggg
cggacccctccaattccttectecgegececcgaaagagcggcgcaccagcagecgaactgeecggceg
cccaggctceccecctggtceccggecgggatgecggecggtaccecgetcecccecgecgggaacaacctctecac
tcttectgcagggagectggtgccageccgacagecgecgeccagggccgetececgggtaccagggtegga
tcgggtgacgtcgcgaacttgegectggecgecaagecggecteccaggectgaagaaggacccgccce
cggccttgacccgggceccccgecccteccagecggggecaccgagecccggecctagetgectegeccect
actcgccggcactcecgeccecggcetcecgeccgetttcecgcacccagttcacgecgeccacagectatg

(Seq ID No: 213)
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Homo sapiens phosphatidylethanolamine binding protein 1 (PEBP1):
gcgtcttceccecgagecagtgtgectgagetectecgegtegectetgtegeecegegectggectaccge
ggcactcccggcectgecacgctetgettggectegecatg (Seqg ID No: 214)

Homo sapiens poly(A) binding protein, cytoplasmic 1 (PABPC1):
gcttccecttcectecececggecggttagtgetgagagtgeggagtgtgtgecteccgggectecggaacacac
atttattattaaaaaatccaaaaaaaatctaaaaaaatcttttaaaaaaccccaaaaaaatttaca
aaaaatccgcgtctcccecccgecggagacttttattttttttettectecttttataaaataacccgg
tgaagcagccgagaccgacccgeccgeccgcggeccecgcagcagetccaagaaggaaccaagagac
cgaggccttcecccgcectgeeccggacccgacaccgeccacccectecgetececcecgeccggcageccggecagecag
cggcagtggatcgaccccgttctgecggecgttgagtagttttcaattececggttgatttttgteect
ctgcgcttgctceccceccgetceccectecececececeggeteecggeccececagecececggecactegetetectect
ctcacggaaaggtcgcggcctgtggccctgecgggcagecgtgecgagatyg

(Seq ID No: 215)

Homo sapiens proprotein convertase subtilisin/kexin type 2

(PCSK2) :
cgctctttctctecggtacacacagctccccacattegecaccecectgecegegegecgggecgcectg
actgcacggcttcccctccageccagatgectggagaacacacactgattcgctgectttceccaagacce
tgttcagtctctttctctatacaaagatttttttaaaaactatatataagaattctttatttgcac
cctcectecgagtecectgcetecgecagectgegegectectageaccacttttecactcccaaaga
aggatg (Seqg ID No: 216)

Homo sapiens phosphogluconate dehydrogenase (PGD):
gggtctttccctcactegtcctececgegegtegecgetetteggttetgectectgtccgecgecatg
(Seq ID No: 217)

Homo sapiens phosphoglucomutase 1 (PGM1):
cgctccectttececcteccegecggacctgeccaggaggtgggetggegeggagggagggecctgtece
cctgtccctttaaggaggagggccaaacgccggectagagtgecggecgtageececcacccecgececgtge
cctcaccccagagcagctgcagectcageccggecgecccectecgeccagecaagtecgecgetectgac
ccceggcagcaagtcegecaccatg (Seqg ID No: 218)

Homo sapiens solute carrier family 25 (mitochon-

drial carrier; phosphate carrier), member 3 (SLC25A3):
cggcctctgtgagecgcaacctttccaagggagtggttgtgtgatcgecatcttagggagtgagtyg
tggccgggecttctectgtggecgggtgtggggageggageccagagetectgtggggeegetgett
tggcggtgggcccagcecgggagcagectetttcgaaggecgecgtgacctecttcaagggegtggag
acgggaaggaaaaggccccggttggggttccagggcgecggtaacgttaaccggcgecttgectgt
cctctaaccgtcgetcecctecteccctagaaagatg (Seq ID No: 219)

Homo sapiens pim-1 oncogene (PIM1):
cctcececectttactectggectgecggggecgagecgggegtetgetgecageggecgeggtggetgagga
ggcccgagaggagtcggtggcagcggecggcggcgggaccggcagcagcagcagcagcagcecagecage
agcaaccactagcctcctgcccecgeggegectgeccgcacgagecccacgagecgctcacccececgecgt
tctcagcgctgcccgacccecgetggegegecctececgecgecagtecccggecagegecctecagttgt
cctceccgactcgececcteggecttecgegecagecgecagceccacagecgcaacgececacccgcagcecaca
gccacagccacagccccaggcatagectteggcacagecceggctccggetectgeggecagectect
ctgggcaccgtccctgecgecgacatectggaggttgggatg (Seqg ID No: 220)

Homo sapiens pyruvate kinase, muscle (PKM2):

ggatctcttcgtcectttgcagegtageccecgagtcggtcagecgecggaggtgageggtgcaggaggcet
acgccatcagtccccaccaagggccagtcgeccggectagtgecggaatececcggecgegecggccggcec
ccgggcacgcaggcagggcggcgcaggatccagggegtctgggatgecagtggagectcagagagagyg
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agaacggctectcacgcctggggcctgetcttcagaagtcecceccagegecgttecttecagatcagyg
acctcagcagccatg (Seq ID No: 221)

Homo sapiens pleiomorphic adenoma gene-like 1 (PLAGL1):
cggcctecteggegcagecatecctettggetgecgegggeggcaaageccacggecatectgecattt
gtcattcagceccgtecggtaccgecccecgagecttgatttagacacggetggggegtgetectggecte
actctccgggegggtgctggacggacggacggacggggcagecgtgctcacagctcagcagecgegyg
ggccttggcgecgecggggegettcecececegggtegecgtcatggecgeggaggtggcacgeccgagegg
cctcgectgagcteccgggggtegtecgeccecgecagggattgetgtcacgtctaatgtggectgetgece
tcgtgtcacatctgaaactcatctgtacctcacttagaaagtggttctgattagacaagactttte
gttgcagtcgacagaaacctaatgggaccattgaagaattccaaacaggtatttgcataggaatca
gaggagttaatcttgtctcttctcacaggtttgaatcttcagacaaacttctgggaggacteggtc
cctgcctcgcagcagatgttcececctgtcactcagtaggecatatg (Seq ID No: 222)

Homo sapiens phospholipase D2 (PLD2):
tgctctcttggetececggaaccceecgecgggegetggecteccgtectgecagggatyg
(Seq ID No: 223)

Homo sapiens proteolipid protein 2 (colonic epithelium-enriched)
(PLP2) :
cccccectteccggccagacggegggcaagacagectgggtgtacagecgtectecgaaaccacgageaag
tgagcagatcctccgaggcaccagggactccagecccatgecatyg (Seq ID No: 224)

Homo sapiens pinin, desmosome associated protein (PNN):
cagtcctttcgecgectecggecggegeggecatagececggeteggectgtaaagcagtcectcaagectge
cgcagggagaagatg (Seqg ID No: 225)

Homo sapiens phosphoribosyl pyrophosphate amidotransferase (PPAT):
ggtccttccacgtgctttcggecggcgacatg (Seq ID No: 226)

Homo sapiens protein phosphatase 1, catalytic subunit, gamma isozy
me (PPP1CC):
tgttcttctegtggttccagtggggagagaaggaggaagtagggageggggtggcaggggggggac
ccgecgeggcetgctgeccaccgecgceccaccaccgectctgetegtggegtgggaaaggaggtgtgag
tcecegggcegcegagecggceggcggcegecgetgegggagggteggeggtgggaaggegatg

(Seq ID No: 227)

Homo sapiens protein phosphatase 1, regulatory subunit 8 (PPP1R8):
cggtcttccagtttcccggegtgettagggecgecgeccaaatgggagggggagacgcaagatg
(Seq ID No: 228)

Homo sapiens protein phosphatase 6, catalytic subunit (PPP6C):
cggcctcegecgctgecgecgecgetgctacagecgeecgeegecgetgttgeegeggettgttatt
cttaaaatg (Seq ID No: 229)

Homo sapiens protein kinase C substrate 80K-H (PRKCSH):
ctttctttctgcagcaggaaccgecggctgctggacaagaggggtgcggtggatactgacctttget
ccggcctcecgtcgtgaagacacagcgcatctecceccgetgtaggettectececcacagaacecegtttceg
ggcctcagagcgtctggtgagatg (Seq ID No: 230)

Homo sapiens mitogen-activated protein kinase 6 (MAPK®6):

cgccccectettectegeectetetegegggtecggggttacatggeggecgactgcggcaaagcecgaga
gcctcggagacgcecgcetgeccgecagecacageccggagacctgagecgacactgggggcagteecgega
gccccgcactctcectecgatgagtcggagaagtcecgttgtatcagagtaagatggacggtagetttg
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attgtgattgtggtgagctggagccacctgatcactaacaaaagacatcttctgttaaccaacagce
cgccagggcttectgttgaaataaatatatagcaacaaaggaaaaaaagaagcaaaacggaaatag
tgcttaccagcaccttagaatgatgctgctcaggaccagtccaacactgaatgtatctgecactgtg
aggagaatgttcatagaagcctgttgtgtgcatatttattcacatttttgttaaatgttaaatcegt
ttagcacggtaatctgagtgcacagtatgtcatttcattccgtttgagtttettgttttcgttaaa
tgtctgcagagttgctgccectttecttgaactatgagtactgcaatctttttaattctcaatatga
atagagctttttgagctttaaatctaaggggaactcgacaggcctgtttggcatatgcaatgaaca
tcaagaaaccatcttgctgtggaagcataattatttttcttcteectttttgaaagatctttectt
ttgatgccagttttcttccttgtttacacaagttcaatttgaaaggaaaaggcaatagtaagggtt
tcaaaatg (Seq ID No: 231)

Homo sapiens phosphoribosyl pyrophosphate synthetase 2 (PRPSZ2):
cctcececttecctacatctagecgecgecgettteecegetececcgecagecagcagectecccgegteget
gtcgctgttgectccgeccacctectccgecgeecgegegecccteggagtteccgegecccaccatyg
(Seq ID No: 232)

Homo sapiens phosphoribosyl pyrophosphate synthetase-associated pr
otein 1 (PRPSAP1):
ttgcctctggctctgaggcggecggegecgggegetgecgaaggctecggeecgctgtagtcagtggtgt
ggggtgcgcaagggcacggacctcecggagcectctcececccgettgegecgagtttctcagegecttceccecece
acccaaaccggggtctcgcagtcggaagcactcagagtgcageccecgecgeggggecggtcgtaacce
gcgccgegggecggacgatg (Seq ID No: 233)

Homo sapiens proteasome (prosome, macropain) subunit, beta type, 5
(PSMB5) : agttctttctgcccacactagacatg (Seq ID No: 234)

Homo sapiens proteasome (pro-
some, macropain) 26S subunit, non-ATPase, 13 (PSMD13):
tgttcttctgtgcecgggggtcttectgetgtcatg (Seq ID No: 235)

Homo sapiens protein tyrosine phosphatase, receptor type, N
(PTPRN) :
cagcccctctggecaggctceccecgecagegtecgectgeggetecggeccgggagegagegeccggagcet
cggaaagatg (Seq ID No: 236)

Homo sapiens RAB3A, member RAS oncogene family (RAB3A):
ctccctttgcaggacgtcacggaggactgcaggggectgagecgcectgctgecgecgecgccecgegea
gccccacatcaacgcaccggggtcectgtcaccgeccacecgeccaaaaaagtcacecgecgectagggteg
ccgttgcatcggtgcagggcaagatg (Seqg ID No: 237)

Homo sapiens RNA binding motif, single stranded interacting protei
n 2 (RBMS2): ctctctctctctctctctcgetegttecctaacattaaagagaaaatg
(Seq ID No: 238)

Homo sapiens reticulocalbin 1, EF-hand calcium binding domain
(RCN1) :
gcgcccectetgetecggetecggggegggcactggecggagggactggeccagteeecctecctecgegec
ggccccaaccctgtcgectgeccgeccgegetccgagtecccattececcgagetgeegetgttgtegete
gctcagcgtctecctcecteggecgecctcectectecgggacgatg (Seq ID No: 239)

Homo sapiens radixin (RDX):
ccgeccttttceccgecggaggcgecgageggecatattgeggagetgtetgeggtggeggeggegect
ctcgtctcececcgecggeccagecgetcecgcaccaccgetteteccteectgtegcagecgegecgecgeg
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cagcgccccagccacacgccggcegggcagaagecgeeccgctectecggaaagtgataacagaattca
ttgaagtggagaatttttaaagaaggtaacaaaaagagaaagaaaatg (Seq ID No: 240)

Homo sapiens replication factor C (activator 1) 1, 145kDa (RFC1):
tcgecttecttgcacttecgegggagaagttgttggecgegaatggatectgagectcgataacagatt
cctcaaccggcccacccgccagcecagceccagcecgecttcatcctggggetgegatg

(Seq ID No: 241)

Homo sapiens ring finger protein 4 (RNF4):
gcatctttctcgaggagctctecctgggecggectgaagaaggagcecttcecttctececggagtgegeecggeg
gtggcgcctgcggacctaactagctccaggttaggecgagetttgecgggaaagcagecggacttgaa
aatactggaaatctgtccggatccaaattattttgcaagccagatgagtaaccagagggcatgaaa
ggttgagaacatttgacttccctgcaaaccttggtatagatcactteccttttctgtaggaaaggaa
aggcaccaaagagcacaatg (Seqg ID No: 242)

Homo sapiens ribophorin I (RPN1): tgctcttcccggtcatg
(Seg ID No: 243)

Homo sapiens ribosomal protein S27a (RPS27A):
cgttcttecttttegateccgecatctgeggtggagecgecaccaaaatyg (Seq ID No: 244)

Homo sapiens secreted and transmembrane 1 (SECTM1):
cttcectttagecgtgaaccgegggtgeggtgecteccgtgaaaataataaattcaccgtcacgettg
ttgtgaacgcgggtggttcccgaaacttggaggcttcecccgtaaacccagcetecttectecatctggg
aggtgggtcccgcgecgggtecgecgectecteecctggecectecectectegtgtctttecattttect
ggggctccggggcgcggagaagctgcatcccagaggagecgecgtccaggageggacccgggagtgtt
tcaagagccagtgacaaggaccaggggcccaagtcccaccagecatg (Seq ID No: 245)

Homo sapiens small glutamine-rich tetratricopeptide repeat

(TPR) —containing, alpha (SGTA):
ctttcttttgcgecaggegtcgegecctggggeccggggeccgggcggcaccgeggtgecgcaagegceaa
ccgtcggtgggtcggggatcggtcgectgagaggtatcacctettcectgggctcaagatg

(Seq ID No: 246)

Homo sapiens SH3 domain binding glutamic acid-rich protein like
(SH3BGRL) :
agttctccttccaccttcccccacccttetetgecaaccgetgtttcagecectagetggattcca
gccattgctgcagctgctccacageccttttcaggacccaaacaaccgcageccgectgttcecccagga
tg (Seqg ID No: 247)

Homo sapiens solute carrier family 1 (gluta-

mate/neutral amino acid transporter), member 4 (SLC1A4):
cgccctcectactteccegtetgegtecgegttegeggetececegtttgecatcatccecegtetgegte
cgcgttcgcggctecegtttgecatcatcteccagecggeggetgeteccagggaggectgggegecgatce
ctctccgececgeggcectceccaaccegecactetgegectctectegectttetegecacctgetectgeg
ccaggcccggagacccecceccggggceggcttcccagaacctgecggagecacaactggecgaccgaccceat
tcattgggaaccccecgtcttttgccagagecccacgtceccecctgecacctcectagetecggageggegtgt
agcgccatg (Seqg ID No: 248)

Homo sapiens small nuclear RNA activating complex, polypeptide 2,
45kDa (SNAPC2): ctgcctctttctgagcggcatg (Seqg ID No: 249)

Homo sapiens sorting nexin 1 (8NX1): ctatctctcga-
taaagttgttgttgcggcttcecgecgegggtggaagaagatg (Seq ID No: 250)
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Homo sapiens signal recognition particle 54kDa (SRP54):
ctatctctcatctttcecgectcecttagetgggagtgectccgectagtcacttttcttaaggtggceteg
tcgaggcctgacttcttecececcgaaatcacgtccctagacagectectattttaccactaactttac
tcctgcagttattcagecggtaggaaactgaaaccaaaaaccagtgtaagcaagtaaacatctaaac
tgtttcaggagccgcgtagaaggaacgeggcggtgtgecccggaageggaagtagattctectata
gaaaggctggactacgcggagtggtgacgtttcectcattgggcggaaggttcecgetggcacteegtt
ggtcttccagctggtgggagttgacgacgtggtgectgggecgttgggacectactttatctagtteg
ggaagttgggttgtggggtcatacctgtctgtctgctcccagetttcttgggtttcttccgacgge
gtggggcctcgctaaggaattccecggeccecctcagggeccacggetttageggtgtecttttgegagtt
cttcgtaagtacatcttaaagctgtcaagatg (Seq ID No: 251)

Homo sapiens signal sequence receptor, beta (translo-
con—-associated protein beta) (SSR2):
cggtctttcggatgectgacgctctcttecctgtetttgtggetcecggaaaggecgtttgggatgccaa
cgatg (Seqg ID No: 252)

Homo sapiens signal transducer and activator of transcription 6, i
nterleukin-4 induced (STAT6):
ttttetttttggtggtggtggtggaaggggggaggtgctagcagggccagecttgaactcegetgga
cagagctacagacctatggggcctggaagtgcccgctgagaaagggagaagacagcagaggggttg
ccgaggcaacctccaagtcccagatcatg (Seq ID No: 253)

Homo sapiens suppressor of Ty 4 homolog 1 (S. cerevisiae)
(SUPT4H1) : tgttcttcccatcggcgaagatg (Seq ID No: 254)

Homo sapiens transcription factor 7 (T-cell specific, HMG-box)
(TCF7) :
ggtccttcccctaaaacttggcactgeccgatactcecccageccegttectteccaagtcaggaacttyg
caggggaccccttggcaattctttttectctcaagagcagacagecttcagtecccagecgetgecag
ggctggtgtgtctgacccagctgtggtttttccaggectgaaggeccececggagtgcaccageggeat
g (Seq ID No: 255)

Homo sapiens TEA domain family member 4 (TEAD4):
cagtctcctcccecgaggtgeccggtggeccecegecgecactceccteceggcteectcececcteececgecgeg
gcgcgecatctcattccagecctcatteccgegecattccagegtectectcgecacactecgaggecagg
gggcgggagggccgcagctececggecgecgeccgegteccgecaggtgagaggecgecccgegeccgecge
acccgccggcgecctecacgggecgecgcgecccacgeccgecgcagcececgaccgetegegecgegtget
cggctgctcttttecttteccgececgececgegttececcgecttggacctetgegetecgacgegeteegt
cccgacctctggettecctecgegetecggegetgetegetgececetectececgettececctectgte
cgcccecegegceteccectectegecteccggttgactcactectecaggaatagggatecececgtgtttt
cccgtcagtcccattctgggaaaactcctececctecgegegeteegetecgetecgetgggegeacce
ggggccggtcggcgeggggtgggecttggeccegeggecccecgecttecactgegecgeecegteggecce
cggccggagcccggctcectgegegetgacgecectgtecgtecccgcagaacgatcgeccgecggecggaa
gagttggcgctcggggecggactccttggaactggettagecgcacccatcccaccttececgecaccect
gggaccggtcggaacgagctgattgccecgctacatcaagectccggacagggaagacccgcaccagyg
aagcaggtctccagccacatccaggtgctggctcgtcgcaaagetecgcgagatccaggecaagceta
aaggaccaggcagctaaggacaaggccctgcagagcatg (Seq ID No: 256)

Homo sapiens G protein-coupled receptor 137B (GPR137B):
ttttctttcecctecagtectcecggggetgecaggctgagecgegatgecgecggagaccceccgegggggeggce
ggcggccgtgageccegatg (Seq ID No: 257)

Homo sapiens tumor protein, translationally-controlled 1 (TPT1):
cggccttttccgeccgectececececcteecceecgagegecgecteeggetgcacecgegetegetecgag
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tttcaggctegtgctaagctagecgeccgtegtcgtetecccttcagtegecatcatyg
(Seq ID No: 258)

Homo sapiens ubiquitin A-52 residue ribosomal protein fusion produ
ct 1 (UBA52): ctatcttctttttcttcagcgaggcggccgagectgacgcaaacatyg
(Seq ID No: 259)

Homo sapiens ubiquinol-cytochrome ¢ reductase core protein II
(UQCRC2) :
cggcctcecgecaccatcttgetttectttaatecggcagtgaccgtgtgtcagaacaatcttgaat
catg (Seqg ID No: 260)

Homo sapiens ubiquitin specific peptidase 1 (USP1):
ctgcctttcgtgtctctgcagegtggagactggaaccggcaatttcaaaggacgecacgttcaatce
gcagcgctggcgcgggcggaggctaaaacacgggggtecctgagactgaggaaaacgcgccaagttce
ccecteggtggcggagtgctaaagaccctageggttcaggegtteggegageggggeecgetgettgt
tgcgetcctggetcteccecggggcgggecgcagatgggegecgetecccgggatgtagttggtgttggt
gcaagacgggagcgagcggcggtcggggttecegetecttgggagecggatggtcactcececccgecggg
gagggcgagccgaccagattttcecctggggecggggacccggecgggctecggggcagggactcacctg
tcgecacccacactcattcecgggttggacttgeccggegtcaccgececgeggacttegetttgggecatg
accagatataattggtgattacaactttcctctataaattaactcttgacactccttgggatttga
agaaaaaaatg (Seqg ID No: 261)

Homo sapiens voltage-dependent anion channel 2 (VDAC2):
gtgtctccttcacttcgecctccagetgectggagetgecagececcgacegecgagegtgecaageggcet
tcagcagctagcggagcggtggeggceggceccccctcaggacaccaccagattccectetteccegeg
gcctcgccatg (Seq ID No: 262)

Homo sapiens vimentin (VIM):
gcctcecttctcecgggageccagtcecgegecaccgecgecgeccaggeccatcgecacccteccgecagceca
tg (Seqg ID No: 263)

Homo sapiens very low density lipoprotein receptor (VLDLR):
ccccecteececgetgetcacceegetectecggeecgecgecggtgegggtgeteecgetaccggetect
ctcegttctgtgetcectettctgetecteggectececcacceectectecctteecctectecteeecttge
ctccectcectetgcagegectgecattattttectgecegecaggetecggettgeactgetgetgecage
ccggggaggtggctgggtgggtggggaggagactgtgcaagttgtaggggagggggtgecctette
ttcccegeteeccttecececgecaactecttececctecttetecececcttteccecteecccgececcac
cttcttcctcecttteggaaggactggtaacttgtecgtgecggagcgaacggcggecggcggecggegge
ggcggcaccatccaggcgggcaccatg (Seq ID No: 264)

Homo sapiens wingless-type MMTV integration site family, member 10
B (WNT10B) :
agtcctttgctcecgeccggcttgctagectctetegatcactececteecttecteectececttectecce
ggcggecgcggcggcgcectggggaageggtgaagaggagtggeccggecctggaagaatgeggetet
gacaaggggacagaacccagcgcagtctccccacggtttaagcagcactagtgaagcccaggecaac
ccaaccgtgcecctgtctcggacceecgcacccaaaccactggaggtcctgatecgatctgeccaccgga
gccteccgggecttcgacatg (Seqg ID No: 265)

Homo sapiens CCHC-type zinc finger, nucleic acid binding protein
(CNBP) :
cagcctctaccttgcgagecgtettecccaggectgegteccgagtctecegeecgectgecgggeccget
ccgacgcggaagatctgactgcagccatg (Seq ID No: 266)
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Homo sapiens zinc finger protein 43 (ZNF43):
gggcctttgtctctggctgcagttggagctctgegtectegtettegttettetgtgtectetgetg
ctagaggtccagcctctgtggctctgtgacctgegggtattgggggatccacagctaagacgccag
gaccccccggaagectagaaatg (Seq ID No: 267)

Homo sapiens zinc finger protein 74 (ZNF74):
cagtccttttgtgggagtccggtetgtceccacttgecggtecctcagacegteggeggtetetgtee
gcttcgggacctgtcecgctggtcgeteccgegtecgatggetectggecgecggaaccttaggectgg
ccctggtcectecgagegegggttegecgggaggagegtgtggecgggggtgtgecggggegtgagtge
gccgagcatggggctgagcectggtgtggggagtgggtatctgecggagecggectgaacceccaccte
agccgggcgcggggagggggctceccgtgegtgtgategtgcagetgtgagecgegtggecgecccgeg
gggctccgctgcaggcccctcagecccaggagcagtactcgectcttcagggectgecctggatcect
ggaggctacacagctgcccactcctecctggggaggectgeccgtggaggccatg

(Seq ID No: 268)

Homo sapiens zinc finger protein 85 (ZNF85):
gggcctttgtctctegctgcagectgagetctaggtecttgttttecectgetttgtgttttctgetce
gtggacgcccagcctctgtggecctgtggectgcaggtattgggagatceccacagctaagacgceccgg
gaccccctggaagcectagaaatg (Seq ID No: 269)

Homo sapiens zinc finger protein 91 (ZNF91):
gggcctttgtctctcgctgeccgecggagttteccaggtctecgacttcactgectectgtgtectectget
ccaggaggcccagcctgtgtggcecctgtgacctgcaggtattggagageccacagctaagatyg
(Seg ID No: 270)

Homo sapiens zinc finger protein 141 (ZNF141):
gggtctttgcgtctggctactaccagaccgecgggttaggggcttcatctetetgegttcetcagttyg
tgggaggccttggtgattcggccacagectcagectecgtegetectgtgacctgegggtattggat
gattggtagctaagactcccgaatacttcagaagtggggaaatg (Seq ID No: 271)

Homo sapiens zinc finger protein 205 (ZNF205):
tgttctttctagctctgaaatagaaaatg (Seq ID No: 272)

Homo sapiens transmembrane protein 187 (TMEM187):
ctccecttttecggagatttgaatttcccccagecgaggegagtgaggcgaaataccecgtatggtgata
gctggccttttcgegeccaatactgaaaaaggcagaacgttectececgectggcgeccageccaatcagea
ggactcctgeccttceccttcggggcaaggtecgcagcatctgecteggaaatcacgaaatcacggggcet
tctttctgctggctcageccgggaggeccagagtgttctgcagaggetgegtattgaaggectgcetcet
ctgaagctccctgeccccaggtcacgeccgecggttceccagatg (Seq ID No: 273)

Homo sapiens histone cluster 2, H2be (HIST2HZBE):
acttcttttcttggctaagecgegtttgtactgtgtcttaccatg (Seq ID No: 274)

Homo sapiens solute carrier family 25 (mitochon-

drial carrier; oxoglutarate carrier), member 11 (SLC25A11l):
ccgcctttgecgetgegegectgegeccgegecggcttccagegggtgtcggacctgagagectggag
gggcgtgcgcgcgecctegetetgttgegegegeggtgtcaccttgggecgcgageggggccgcgeyg
cgcacgggacccggagccgagggecattgagtggecgatg (Seq ID No: 275)

Homo sapiens tyrosylprotein sulfotransferase 2 (TPST2):
cctcececttecececggetggggecggectggagagecgggagtecgetgggtgegtggggetgectege
cgcgtctcecgccacgggetctgccagcagacagecttggcacacaggcacaagggctggagcecccaga
gatgagagtgcccaagggagatgtgagcctggcgggetgeccgctaacctgtegetgaagceccag
aagcgggccctcaggccaggectacccectgectecggeccageatg (Seq ID No: 276)
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Homo sapiens sorbin and SH3 domain containing 2 (SORBS2):
aagcctcttttatacatctcttcagggaagagagaagcaatgggcatgttagtatacaatgatcac
agccacgcaggcecctgcaagectgecttttggacaggectgttgactgeecgtteccaattagetgattgg
agaatgtggaatgcagagtgataatgctgcatatctgctatcaggcagcagcaaaggtttttgtct
tgggaaggcaagctttccctgcaatattatctcagcagectcecectagetgecttaccctgaaaacgag
ggatccaaacggagggtgttgcactctgctaacgctggtecctgtgegtggectgtggcatatgageg
gcaggtctgaaaaagcaggtgtgtgctgggacgggcactggactggaacgcaggcggacgctctcg
ggtttacctgcttcctgttaacagattgtgggctcccagggcatatgtctgcacgctgaggeccgag
gcggagaaggggcttcctgagegtcccagtacactgacagagacacttggattggacttaatctta
aacctctggagttcaagaccttttaaaaagggctaaataaacaatctctacatgtaaaaggccact
gactcctacttcctctgtatagagcaactgttgaactcagcectgectgtaggaaaactgaagacttt
aataacaaactctccaaggtgaaaatg (Seqg ID No: 277)

Homo sapiens .G protein-coupled receptor 65 (GPR65):
gtttctcttcttgacttgatgcaggcacagatttatcaagctecctcagtcaacaaacacatcaccyg
gaagaaatatggaaggaaaggaattttaaaaggaaataccaatctctgtgcaaacaaagccttgta
tattcatgtttgcaccaatctactgtgagatttatgaagaaaaacaaattgcggacaactctctat
gtacacttacaaatgcctcagttgatgcttgtgggctgtttgtcagcgttctgtgataatgaacac
atggacttctgtttattaaattcagttgacccctttageccaattgccaggagectggatttttact
tccaactgctgatatctgtgtaaaaattgatctacatccaccctttaaaagcattgatgaattaat
tagaactttagacaacaaagaaaaattgaaaaagaattctcagtaaaagcgaattcgatgttcaaa
acaaactacaaagagacaagacttctctgtttactttctaagaactaatataattgctaccttaaa
aaggaaaaaatg (Seq ID No: 278)

Homo sapiens nipsnap homolog 1 (C. elegans) (NIPSNAP1):
gggccttecctgecaacctttgcggctccaacatg (Seq ID No: 279)

Homo sapiens inhibitor of kappa light polypeptide gene enhancer in
B-cells, kinase complex-associated protein (IKBKAP):
gcttctttgecagegecttcagegtttteccecctggagggegectecatecttggaggectagtgeegt
cggagagagagcgggagccgcggacagagacgcgtgcgcaattcggagecgactctgggtgeggac
tgtgggagctgactctgggtageccggctgcgecgtggctggggaggcgaggecggacgcacctetgt
ttgggggtcctcagagattaatgattcatcaagggatagttgtacttgtctegtgggaatcacttce
atcatg (Seqg ID No: 280)

Homo sapiens COP9 constitutive photomorphogenic homolog subunit 3
(Arabidopsis) (COPS3): ctgccttcgccgcectegggeccgececgggggaaaacatg
(Seq ID No: 281)

Homo sapiens pirin (iron-binding nuclear protein) (PIR):
ccgcctcectctaggecgeccggecgegaagegetgagtcacggtgaggctactggacccacactcete
ttaacctgccctcectgecactcecgectceccggeggetettecgegtcaccececcgecgectaaggctecag
gtgccgctaccgcagegtgagtacctggggectecctgcaggggtccactageecctccatectcetaca
gctcagcatcagaacactctctttttagactccgatatg (Seq ID No: 282)

Homo sapiens THO complex 5 (THOCS):
ccttecttactteceggttectectatggtgegegggcaagetttgetecgecteccggecagtggettac
tccecggtgccaggttcttggagetgtgaggaggaacaaccatg (Seqg ID No: 283)

Homo sapiens RuvB-like 1 (E. coli) (RUVBL1):
gggcctttgcaaaattgccctagtaacggecgcatggtaactcaggcgceccgggcecgcactgtectag
ctgctggttttccacgctggttttagectecceggegtctgcaaaatg (Seq ID No: 284)



10

15

20

25

30

35

40

WO 2013/143700 ' PCT/EP2013/000938

133

Homo sapiens Kruppel-like factor 7 (ubiquitous) (KLF7):
tttcectttttagttgactgaaacaaaacaaaacaaaagggccactggatgtctgecttcecttggggg
gtgagccagacagactgacaaacaaacagccccaactgtgttcgggggagggtttegectecegtt
ttgcccggecagecagcagecatyg (Seq ID No: 285)

Homo sapiens USOl vesicle docking protein homolog (yeast) (USOIL):
gctccceccecttttgecttcaaccttecgageccgeccacgtaatgecacgteccecgegecatgegeatettyg
gccgctgctggcggctgtttecgggecttagagggetggagtggecgecgagttggaggeggtggtyg
gcagcagtaggagtgtgtagagtgcgggattgggggccaggccctgeggagggcgggggaagttgt
cttctttttttteccggaggggeccggtaaacctggtggctgaacggcaagatg

(Seq ID No: 286)

Homo sapiens unc-5 homolog C (C. elegans) (UNC5C):
cccecttttggeccectgectttggagaaagtggagtgtggegettggttgtegttatttecttcecgga
ctgcttcgcggtgcacggattcagecttectgeccagtggggetttcagetgtttgegegtctetetg
tcccectececctecceccggcacacctetgtetacgatg (Seq ID No: 287)

Homo sapiens RNA terminal phosphate cyclase domain 1 (RTCD1):
gcttctteecgetttectegtcaggectecctgecgeecccaggcatgaaccaaggtttctgaactactggg
cgggagccaacgtctcttecttteteccgetectggecggaggetttgtecgetgecgggectgggeccecag
ggtgtcccccatg (Seq ID No: 288)

Homo sapiens eukaryotic translation initiation factor 3, subunit A
(EIF3A):
ggctccttcctttcegtectetggecggectgggegegggegactgectggecgaggegecgtgggacctt
acgctggttccccttegtectectctececcggecccgggecactagagagttegetgacgeecgggtgag
ctgagcctgccgccaagatg (Seqg ID No: 289)

Homo sapiens eukaryotic translation initiation factor 3, subunit D
(EIF3D):
gtttcctcttttcctggtttctcaagagtgectgctgetaacgecggtecccecggecacgecaccatcectgt
tgccatcceggeccggeccgaggecattgecagattttggaagatg (Seq ID No: 290)

Homo sapiens eukaryotic translation initiation factor 3, subunit F
(EIF3F): ccgcctcecttetttctcgacaagatg (Seq ID No: 291)

Homo sapiens eukaryotic translation initiation factor 3, subunit G
(EIF3G) : cgctctctggccgggcttgggctgegtggagaatactttttgegatg
(Seq ID No: 292)

Homo sapiens eukaryotic translation initiation factor 3, subunit H
(EIF3H): gtttctctttcttcetgtctgettggaaagatg (Seq ID No: 293)

Homo sapiens eukaryotic translation initiation factor 3, subunit I
(EIF3I): aaaccttttccggtcttactcacgttgcecggecttectegegtcacagecgggatyg
(Seq ID No: 294)

Homo sapiens eukaryotic translation initiation factor 3, subunit J
(EIF3J): ctccctctcacacacgctcacacccggctcecgagatg (Seq ID No: 295)

Homo sapiens poly(A) binding protein, cytoplasmic 4 (induc-

ible form) (PABPC4):
ccgcctcectectecgeccecgggtecgectgecgectecgecgetttecgggettecgcagectgaggaaaaa
aagagaaaaagataaaaaaaatctgaaaacgcttcaaaatcctgaaaaaaaaaaaggaaaagaaaa
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aacgaatcctcggagaacccgcggggaagtcactttcgtacgecttccggectgececececgegececgcece
gccgecagcegcettggegtceccecgteggtcectecgtecgteggtccgggggtgagecgeccgeccggeccyg
ccgtgecctececcecgetecgggecccgagecccgegecccgegectgececggegecaccacgtgte
cgtgctgcececcttegecgeccgeccggggctegeecgagtecggecgeccacaaagatttggttteecte
tgccceggeggttgtaatcttaaaccgeccggageccgaggectatatttatagagaaacgegtgte
cccgaggecgecgtgggcagegtceceggtcecgectecttaaaggatttttacecttecggaaggggatte
cccgtttaatttttttcctactttgattttttgaaatttggagcttcecgcaccaggaccgcggagaa
gtgcaaagtcgcggggagggccgtattgtgecggagagecttttgtetgeggtgetgeggecgtggg
agccggcccecgectcecccgtttecgtecegtecteccaagececgecgactecagctegtectegecge
gccggtgccacctgtgageccgeggcgegggeccgggcetcececgaaggegecectttgtectgeggegg
gcecegataagaagtcectcectggeggggcteggggtggtggggggcggggagatyg

(Seq ID No: 296)

Homo sapiens receptor-interacting serine-threonine kinase 2
(RIPK2):
agctctttcgecggcgctacggecgttggecaccagtctctagaaaagaagtcagctctggttcggaga
agcagcggctggcgtgggccatcecggggaatgggcgecctegtgacctagtgttgcggggcaaaaa
gggtcttgccggectcgectcgtgecaggggegtatectgggegectgagegeggegtgggagecttgg
gagccgccgcagcagggggcacacccggaaccggectgagecgceccgggaccatg

{(Seq ID No: 297)

Homo sapiens neuropilin 1 (NRP1):
ctttcttttctccaagacgggctgaggattgtacagctctaggecggagttggggectectteggateg
cttagattctcctctttgctgcatttccecccacgtectegttecteececgegtetgectgeggaccce
ggagaagggagaatg (Seq ID No: 298)

Homo sapiens guanine monphosphate synthetase (GMPS):
tggtcttctctcecgeggegetggggeccgegetecgetgetgttgeteccatteggegettttetyg
gcggcectggctectcteccgetgecggetgectectegaccaggectecttcectcaacctcageccgegg
cgccgacccttceccggecaccctececcgeccecegtetegtactgtegecgtcaccgecgeggeteecggcec
ctggccccgatg (Seqg ID No: 299)

Homo sapiens far upstream element (FUSE) binding protein 1

(FUBPL) :
ttttetttetttecttagetgttagectgagaggaagtctctgaacaggecggcageggctettatagt
gcaaccatg (Seq ID No: 300)

Homo sapiens eukaryotic translation initiation factor 2B, subunit
5 epsilon, 82kDa (EIF2B5): '
gatcctttttgtcccctactgegtgeggtggcagettecttgeggaagtggtgaccgtgagagaag
aagatg (Seq ID No: 301)

Homo sapiens eukaryotic translation initiation factor 2, subunit 2
beta, 38kDa (EIF2S52):
gtttcectttegetgatgcaagagectagtgeggtggtgggagaggtatecggcaggggcagegcetgce
cgccggggectggggetgaceegtcectgacttececegtecgtgecgageccactecgagecgecageecat
g (Seq ID No: 302)

Homo sapiens adaptor-related protein complex 1, sigma 2 subunit
(AP1S2):
cctceccectetecgectaagectgecctatgecagecgggtgtecteccccacagcaccacggcettct
cttcctcagcacggcgacaggggcttceccecttegeecgeccgecgecgecgecggeccaageteccgecyg
cgccecgeggeccgeggecgecatg (Seqg ID No: 303)
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Homo sapiens suppression of tumorigenicity 13 (colon carcinoma)
(Hsp70 interacting protein) (ST13):
cgccccecttetgegeggtcacgecgageccagegectgggectggaaccgggecgtageccecccag
tttcgcececcaccacctceccctaccatg (Seqg ID No: 304)

Homo sapiens solute carrier family 7 (cati-

onic amino acid transporter, y+ system), member 7 (SLCT7A7):
ctceccectttcecttaaatgecttggggtgagagagaagagaggctagggtggggcatggaggacacagag
agagagagtgctgtgtattccttccceccgectactgtectgtectcagectaacttgectectgggacagce
ttccccagggctacagatactgcactcagectgactgtectttettetgggeeccctggtcecccagagce
agagctgacaaaggagattcctgagagagcaccttcttatcacagaaagtgctgagccaagagctc
ctagctgcceccttttgcagatgtgaagggccagtgaaccttggacccagatggttgecttaatactce
cttteccececteectecactecttectttgegggetgectcacctectecaccecttecttgettaaate
cataggcatttgtctggccttcecttttactgectggctgggaaggaggagcatcagaccacagatce
ctggaaggcacttctctcectgactgctgctcacactgecgtgagaacctgecttatatccaggacc
aaggaggcaatgccaggaagctggtgaagggtttcctctectccaccatg

(Seq ID No: 305)

Homo sapiens paired box 2 (PAX2):
ctcccttttctectcaagtectgaagttgagtttgagaggcgacacggecggeggeggecgegcetge
tccegetcecctectgectceccecccatg (Seqg ID No: 306)

Homo sapiens 5-aminoimidazole-4-carboxamide ribonucleotide formylt
ransferase/IMP cyclohydrolase (ATIC):
agccctcecctacctgecgcacgtggtgeccgeccgetgetgecteeccgetegeecctgaacccagtgecty
cagccatg (Seqg ID No: 307)

Homo sapiens ATP synthase, H+ transporting, mitochondrial F1 compl
ex, alpha subunit 1, cardiac muscle (ATP5Al):
ccttctttgcggcecteggeccattttgtcccagtcagteccggaggectgeggetgcagaagtaccgect
gcggagtaactgcaaagatg (Seq ID No: 308)

Homo sapiens cyclin Gl (CCNG1):
cggccccttecggctcecgagectgaccctgatcagggecgagttgtcteggeggegectgeccgaggect
ccacccaggacagtccccctceececgggectctctectettgectacgagteccctctectegtagg
cctctcggatctgatatcgtggggtgaggtgagcaggeccecggggagggtggttaccgetgaggagce
tgcagtctctgtcaagatg (Seqg ID No: 309)

Homo sapiens cadherin 16, KSP-cadherin (CDH16):
agctctcttcttgcttggcagctggaccaagggageccagtcecttgggegetggagggectgtectga
ccatg (Seqg ID No: 310)

Homo sapiens cyclin-dependent kinase inhibitor 1B (p27, Kipl)
(CDKN1B) :
ttttcttecttcgtcagectecctteccaccgecatattgggeccactaaaaaaagggggectecgtettt
tcggggtgtttttctccecectecectgtececegettgectcacggectectgegacteccgacgecggea
aggtttggagagcggctgggttecgegggacccgegggettgcacecgececcagactecggacgggett
tgccaccctcteccgettgectggteccctetecteteecgeeccteecgetegecagtecatttgate
agcggagactcggcggccgggccggggecttecccgecagecectgegegectecctagagectcgggecyg
tggctcgtcggggtctgtgtcttttggcteccgagggcagtegetgggctteccgagaggggtteggg
ctgcgtaggggcgectttgttttgttcecggttttgtttttttgagagtgcgagagaggecggtegtgea
gacccgggagaaagatg (Seqg ID No: 311)
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Homo sapiens chimerin (chimaerin) 2 (CHNZ2):
tctecectettettectttgtgtgtgegecgageggagttggggeggagggagaagggggaggtegete
tgtctgtccgtctceccecgecgectcectgeccggtctactecgaagtgcggecgggagaggcgggageccea
ggagagggtgcgggagctggcggggcggctecggagectgeccaggacgecectggtcccagecgegceac
aggggagcgtggacggcagaggggctcggcgggagecgagatcecgeeegteccggectgecccctcegg
cctcecectetgeteccacctacceectgacacccatagaaaagecgtgcaaaggcgcggagecgggacyg
gaaaccacaaataaatagcggcggcggcagecgcgtcatctggtggagecaggaagtgcaggcagagt
ccggaggctggtgctttectgegegtcecececcaggactttgeccatgggectgggggeccgecggaggcetgceg
agcggccgggcgagggcageggcggeggcgtecgcaccggggctgagecgagcagecgacgcgagggg
cgcgcggagatg (Seqg ID No: 312)

Homo sapiens citrate synthase (CS):
gggcctccttgaggaccccgggctgggcgecgecgecggttecgtetactetttecttcagecgect
cctttcaaccttgtcaacccgtcggcgecggectectggtgcageggeggcggctectgttectgecg
cagctctctccctttcttacctececcaccagatceccggagatecgeccgecatggectttacttactg
cggccgcccggetecttgggaaccaaggcacccagtggcaagtactagctgagcatttgggagatge
ttgtcttacttggctgttgcttctectgetgectggggaaaaggaatgcatcttgtcttgttcecttge
agcccggcatgccagtgcttectceccacgaatttgaaagacatattggctgacctgatacctaagga
gcaggccagaattaagactttcaggcagcaacatggcaagacggtggtgggccaaatcactgtgga
catg (Seq ID No: 313)

Homo sapiens cathepsin S (CTSS):
atttcttttcaagtcaattgaactgaaatctccttgttgectttgaaatcttagaagagagcccact
aattcaaggactcttactgtgggagcaactgctggttctatcacaatg (Seqg ID No: 314)

Homo sapiens deoxynucleotidyltransferase, terminal’ (DNTT):
cagtctcccteccttcectggagacaccaccagatgggccagccagaggcagcagcagectcttecececa
tg (Seq ID No: 315)

Homo sapiens dual specificity phosphatase 3 (DUSPE3):
cgctctccgectcecgettgetectgecgggecgtgecagggeccecgecgecgecatg
(Seqg ID No: 316)

Homo sapiens coagulation factor II (thrombin) receptor-like 2
(F2RL2) :
catcctttcecctgecggaggaccagggcaagtttcecctgectgcacggcacaggagagcaaacttcta
cagacagaccaaggcttccatttgctgctgacacatggaactgaggtgaaattgtgctccatgatt
ttacagatttcataacgtttaagagacgggactcaggtcatcaaaatg (Seq ID No: 317)

Homo sapiens Fc fragment of IgG, receptor, transporter, alpha
(FCGRT) : cgtcctctcagcatg (Seq ID No: 318)

Homo sapiens guanylate binding protein 2, interferon-inducible
(GBP2) :
ttacctctttttcttgtctetegtcaggtctctgacattgacagagecctggacgttggaggaagec
ccaggacgttggaggggtaaagtaaaagtccacagttaccgtgagagaaaaaagagggagaaagca
gtgcagccaaactcggaagaaaagagaggaggaaaaggactcgactttcacattggaacaaccttc
tttccagtgctaaaggatctctgatctggggaacaacaccctggacatg (Seq ID No: 319)

Homo sapiens G protein pathway suppressor 1 (GPS1l):
cgctctttectececttcagecageccageccagetectgtgtcagggtcggggggtgcagaaagtcaggac
agaatg (Seqg ID No: 320)
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Homo sapiens general transcription factor IIF, polypeptide 2, 30kD
a (GTF2F2):
gttcctcettttectecggttceccagtgttctggcaggtaaggaacgecggetcttegectctcageg
cggcttgtcecectttgttceggacgececcgectectcagecctgeggetectggggtecgetgetgeatcee
cgcacgcctccaccggctgcagacccatg (Seqg ID No: 321)

Homo sapiens glycogenin 1 (GYG1):
cgctececteecggtgecggettetctgagtcaccaacctgaggectgeccecggecgectgecgecaccece
ggcagcaccatg (Seq ID No: 322)

Homo sapiens heat shock 70kDa protein 9 (mortalin) (HSPAY):
agctctttgccgtcggagegettgtttgetgectecgtactectecatttatecgecatg
(Seq ID No: 323)

Homo sapiens iron-responsive element binding protein 2 (IREB2):
cttccttetttecteccttgecagtecegectgtettectecececgtettececctgececggectececcce
ttcttecececegetggeeccctecccggagggataatatggtecteccggegatyg

(Seq ID No: 324)

Homo sapiens origin recognition complex, subunit 1 (ORC1):
ccaccttcttttcatttctagtgagacacacgctttggtcctggecttteggeccgtagttgtagaa
ggagccctgcectggtgcaggttagaggtgccgecatcececccggagctectcgaagtggaggecggtagga
aacggagggcttgcggctagccggaggaagectttggageccggaagecatg

(Seg ID No: 325)

Homo sapiens RABlA, member RAS oncogene family (RABILA):
cattcctttctttcgattaccecgtggecgeggagagtcagggecggecggectgcggcagcaagggcggce
ggtggcggcggcggcagctgcagtgacatg (Seq ID No: 326)

Homo sapiens cytohesin 2 (CYTH2):
gagtcttttcagcgctgaggactggcgctgaggaggecggcggtggectcecececggggegtttgageggg
ctcacccgagcccgecgggeccaacgcggatccaggeccgactggecgggacegecceggatteccege
gggccttcctagccgeccatg (Seqg ID No: 327)

Homo sapiens COP9 constitutive photomorphogenic homolog subunit 2
(Arabidopsis) (COPS2): atttctcctccccctecececggecaagatyg
(Seq ID No: 328)

Homo sapiens solute carrier family 9 (so-

dium/hydrogen exchanger), member 3 regulator 1 (SLC9A3R1):
ggtcctctctcggctectegeggetecgeggeggecgacggttectgggacacctgettgettggece
cgtccggecggectcagggcttctetgectgegeteccggttcgetggacgggaagaagggectgggecg
tccegteccegtceecccatcggaaccccaagtegegecgetgaccecgtecgcagggegagatyg

(Seq ID No: 329)

Homo sapiens peptidase (mitochondrial processing) beta (PMPCB):
ctaccttccttctagcagaaatg (Seq ID No: 330)

Homo sapiens RAB3D, member RAS oncogene family (RAB3D):
cggcccttectecgecttetgggeggageccgegegggateccgggtggetgecaggectgetggette
tgcggctgceggggtecgggagtcgcggeccagggccaagecgecagegagttcacaggcggaacccctge
aggcggcgccccctacgcgaggtcacccctgggaaggagecgcagcccacecggecectecgecatcce
gagcaggacgcccgtctcectctecectgaggatttcaggtcteccctgteccaggaggettgtgcecaa
gatg (Seq ID No: 331)
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Homo sapiens ATP-binding cassette, sub-family B (MDR/TAP):
tcttctetecggttectetttectegetcaagatg (Seqg ID No: 332)

Homo sapiens N-acylsphingosine amidohydrolase (acid ceramidase) 1
(ASAH1) : ggctcttctttgcctctgctggagtceccggggagtggegttggetgetagagegatyg
(Seg ID No: 333)

Homo sapiens cytochrome ¢ oxidase subunit VIc (COX6C):
ttttcctttagtcaggaaggacgttggtgttgaggttagcatacgtatcaaggacagtaactacca
tg (Seq ID No: 334)

Homo sapiens COX15 homolog, cytochrome c oxidase assembly protein
(yeast) (COX15):
gcttctcttttccttggecggaggagggagaccacagagecectgggttgtggaagaggtggetgtte
cctgtcatcagtatg (Seq ID No: 335)

Homo sapiens c-src tyrosine kinase (CSK):
cccecttecceccgectttetteectecgecgacececgggecgtgegtecgtecececctgectetgectg
gcggtccctectcececcctcetecttgecacccatacctetttgtaccgecaccececectggggaccceccectgeg
cccctcecectecceectgaccgecatggacegteccgecaggecgetgatgecgeccgeggegaggtg
gcccggaccgcagtgceccccaagagagctctaatggtaccaagtgacaggttggctttactgtgact
cggggacgccagagctcctgagaagatg (Seq ID No: 336)

Homo sapiens versican (VCAN):
gagcctttectggggaagaactccaggecgtgcggacgcaacagccgagaacattaggtgttgtggac
aggagctgggaccaagatcttcggccagccccgecatcecteccgecatcttccagcaccgtcecceccgeac
cctccgcatcecttececcgggeccaccacgettectatgtgaceccgectgggcaacgccgaacccagt
cgcgcagcgctgcagtgaattttccccccaaactgcaataageccgecttccaaggccaagatg
(Seg ID No: 337)

Homo sapiens dystroglycan 1 (dystrophin-associated glycoprotein 1)
(DAG1) :
gcgcctcttaggcttggecggtggcggecggeggcagettcgegecgaatccceggggageggcggtyg
gcggcegtcctggggccaggaggagcgaacacctgecgeggtecteccgecggegetgggetetgtyg
tgctccgggatggagcaggtgtgcagagggtgagaacccagcetctgggaccaagtcacttgettcee
ttacttagcaagactatcgacttgagcaaacttggacctgggatg (Seq ID No: 338)

Homo sapiens DEAD (Asp-Glu-Ala-Asp) box helicase 5 (DDX5):
cccecectettttggttacagacgtgagggctetttggagacgtaaacatctccgagtggegagggtg
ggcggggctgggettgggaaagggecggggtggettgettgaggtgtggaaagaccagaagaaggtyg
aggtcaagagagtgcagaatgaggcattccaatggtgggtgggccctgacctgagagagtggcgcg
gggaggggtgaaagcgcggcgatcecctggaacgccagegggcegttgeggectatgegcgaggggcgyg
ggcgattaggtcatagagcggctcccagegttcecctgeggecgtaggaggecggtccagactataaaa
gcggctgccggaaagecggccggecacctcecattcatttectaccggtcectctagtagtgcagettegget
ggtgtcatcggtgtccttceccteccgetgeccgecececececgcaaggettegecgtecatecgaggecatttece
agcgacttgtcgcacgcttttctatatacttcecgtteccecgeccaaccgcaaccattgacgccatg
(Seq ID No: 339)

Homo sapiens desmoplakin (DSP):
gctcctctgecgececcttgececgecctecgagecacagetttectececcgectectgeccececggecegteg
ccgtctccgecgectegcagecggectecgggagggeccaggtagegagecagegacctegcgagecttec
gcactcccgceccecggttececcecggecgtecgectatecttggeccecteccecgetttectecgegecggcec
cgcctegettatgecteggegetgagecgctectececgattgeccgecgacatyg

(Seq ID No: 340)
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Homo sapiens glutamyl-prolyl-tRNA synthetase (EPRS}):
cttectttecgeggggtccteccgtagttctggcacgagecaggcgtactgacaggtggaccagegga
ctggtggagatg (Seq ID No: 341)

Homo sapiens acyl-CoA synthetase long-chain family member 4
(ACSL4) :
gctectectegteccagegctagegggecacgeggttectttttgecgagettteccgagtgecaggeyg
ccggceeggetgegaagacgeggtgggecgececteccgattgaaatcacagaagatattegtgttet
tcttaagagaaaaagaggacattttagctttctcagttgaaggegtactttattgtcecggcttccaa
agattactaacttttatctgtatcactaagattgaactgccttggctgtactgectattcttactge
tgcttctattattgccttcttcagcacaataaggctttcaaaagccaaagaataacaagaaataag
caccattttagaagcctttccactatg (Seq ID No: 342)

Homo sapiens fibroblast activation protein, alpha (FAP):
tggtcecttttcaacggttttcacagatccagtgacccacgectctgaagacagaattagectaacttt
caaaaacatctggaaaaatg (Seq ID No: 343)

Homo sapiens UDP-N-acetyl-alpha-D-galactosamine:polypeptide N-acet
ylgalactosaminyltransferase 3 (GalNAc-T3) (GALNT3):
ctgcctctecaggcaacgcgggaggcccagcgggaaggcaggaggcggcggcggaggaggagetcet
actgagccgcaactgtggcgacagcaaccggagtcgecagecgccgccacctgcacctggegectag
cccacgtccagegecctgececggecgecgectteececgecaccctgeectgeccacccecgecaggtacta
ccattaaagataccttcttctcagcaaatctatgataaaaaatataagtaacagaagaagaaataa
ctgttatttgtcaagtgacaagcttttaatgtcagaatg (Seq ID No: 344)

Homo sapiens glypican 3 (GPC3):
acgtctcttgctcctcagggccactgccaggettgecgagtecctgggactgetctegecteecggetyg
ccactctcececgegetetectagetecctgecgaagcaggatg (Seq ID No: 345)

Homo sapiens interleukin enhancer binding factor 2, 45kDa (ILF2):
acgcctcttcagttgtctgctactcagaggaaggggcggttggtgeggeecteccattgttegtgttt
taaggcgccatg (Seq ID No: 346)

Homo sapiens nucleosome assembly protein 1-like 1 (NAP1L1):
gggtcttttttagcgeccatctgctcgeggegecgectectgetectececgetgetgetgecgetge
cgccctgagtcactgectgegcagctecggecgectggetecccatactagtegecgatatttgga
gttcttacaacatg (Seq ID No: 347)

Homo sapiens asparaginyl-tRNA synthetase (NARS):
cgctctctgatgcaacgccggaatcgeggaaaccgecggtgcacgttggagtcataagacggegtce
ggtgttgcagtctgtgtccttggaggtgaccagggccactgcaggcatg (Seq ID No: 348)

Homo sapiens NADH dehydrogenase
(ubiquinone) 1 alpha subcomplex, 10, 42kDa (NDUFAlOQ):
cgtccecettgggtecttgatectgagectgaccgggtagecatg (Seq ID No: 349)

Homo sapiens NADH dehydrogenase (ubiquinone) Fe-S protein 2, 49kDa
(NADH-coenzyme Q reductase) (NDUFS2):
ttcteccttececcgecagtetgecagecggagtaagatg (Seq ID No: 350)

Homo sapiens NADH dehydrogenase (ubiquinone) Fe-S protein 5, 15kDa
(NADH-coenzyme Q reductase) (NDUFS5):
catcctttacggcaggcgtccgegtegectagectagtcgttectgaagecggecggeccagagaagagtca
agggcacgagcatcgggtagccatg (Seq ID No: 351) :
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Homo sapiens phosphoenolpyruvate carboxykinase 2 (mitochondrial)
(PCK2) :
ccectectttttaagecgectceecgecagectetgetgtggectegettegecgegeteecctecttece
cgccttcecatacctceccecccggctecgeteggttectggecaccecgecageccctgeccaggtgecat
g (Seqg ID No: 352)

Homo sapiens serpin peptidase inhibitor, clade B (ovalbu-

min), member 6 (SERPINB6):
ctccecettcegegcetceccggacgggecgacggtagectcgagacccgggactecgeccgectceccecgegag
tatttgaggtccggggcggctcecggegectcectgeecegecgttectgetegetecgeteceegetetgg
agtctgccatcatg (Seqg ID No: 353)

Homo sapiens Rab geranylgeranyltransferase, alpha subunit
(RABGGTA) :
ttctctcectcagacttcaagggctaccactggaceccttcececctgtecttgaaccctgageccggecace
atg (Seq ID No: 354)

Homo sapiens Rab geranylgeranyltransferase, beta subunit
(RABGGTB) : ctctctcctttecectgttagacatg (Seq ID No: 355)

Homo sapiens small nuclear ribonucleoprotein polypeptide A
(SNRPA) :
agttctctccgcacgecgggctggagaagegggtectacgcacgetttgttgtegegetttgectcece
gtccttgcccctactceceegecttacctgacttecttttecggaggaagatccttgagcagecgacgt
tgggacaaaggatttggagaaacccagggctaaagtcacgtttttcctcectttaagacttacctca
acacttcactccatg (Seq ID No: 356)

Homo sapiens sterol regulatory element binding transcription facto
r 2 (SREBF2):
cgcectttectgtgcggegeccgggegecaacgcaaacatggeggegggtggcaccecgtecggtgagge
ggtgccgggecgggggttgtcgggtgtcatgggcggtggecgacggcaccgeccccgegtcteectga
gcgggacggcagggggggettcectgegetgagecgggegatg (Seq ID No: 357)

Homo sapiens translin (TSN):
ctgccctttggacgcgcgectcggttccgaacgcagecggacggcgectcaggcagcgecggeggaca
gcccgtectecggegegecgcgagectecggaggaccctagecgacggtecgtggegtaagaccggggg
gacgcggcggtagcggcggccgttgegattgattgegetggttgectgeggegteccacttecttgg
ccgcceccttgectacactggetgattgttgtgcagececggegecatg (Seq ID No: 358)

Homo sapiens Fanconi anemia, complementation group G (FANCG) :
ccaccctttctcgaggectgtggectccgecgagagecgagegggecgecaccgecggecgtgegactg
ccccagtcagacacgaccccggcttectageccegectaagectgtttggggttgetgactegtttece
tceccegagttteccecgegggaactaactcecttcaagaggaccaaccgcageccagagcttcgecagace
cggccaaccagaggcgaggttgagagcccggegggecgecggggagagagegtceccatectgtectygg
aaagcctgggcgggtggattgggaccccgagagaagcaggggagcectcggeggggtgecagaagtgcec
caggcccctccccgectggggttgggagecttgggcaggeccagettcacecttectaagteecgettet
ggtctccgggcccagectcecggeccaccatg (Seq ID No: 359)

Homo sapiens DEAD (Asp-Glu-Ala-Asp) box polypeptide 39B (DDX39B):
ttccectecttegtegetgttgectgeccgecatacgegetectecectgtttagetecttectgttagaaat
agtatctttgttttcctttgctgttcctcaatccectactcttecaccecttgttttcacctatttt
gcgagaacccatccagatcccccttceecttettecectgecggeccagttatg

(Seq ID No: 360)
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Homo sapiens RAB11A, member RAS oncogene family (RABI1A):
ccgccctttegetecteggecgegcaatyg (Seq ID No: 361)

Homo sapiens SPARC-like 1 (hevin) (SPARCL1):
agctctttceccttttggtttgcaagcactgectgtaaagecctecgecatgagaggecagectgetag
ggaaatccaggaatctgcaacaaaaacgatgacagtctgaaatactctctggtgccaacctccaaa
ttctcgtctgtcacttcagacccccactagttgacagagcagcagaatttcaacteccagtagactt
gaatatgcctctgggcaaagaagcagagctaacgaggaaagggatttaaagagtttttcettgggtyg
tttgtcaaacttttattccctgtctgtgtgcagaggggattcaacttcaatttttctgcagtgget
ctgggtccagcecceccttacttaaagatctggaaagcatg (Seq ID No: 362)

Homo sapiens cyclin B2 (CCNB2):
ctccecttttcagteccgegtecctececctgggecgggetggecactecttgecttecececgteccteatg
(Seq ID No: 363)

Homo sapiens cytochrome ¢ oxidase subunit VIIa polypeptide 2 like
(COX7A2L) : ggtccttctctggggcggtecgegttggcagecggatgcgggaagecggactetg-
ggcgtcatg (Seq ID No: 364)

Homo sapiens lysophosphatidic acid receptor 2 (LPAR2):
cgccectctcagcaacccgcacagggcgcaccecggacgctctacecgeteceecgecgecagtcgeccggge
catgggcctcgagcecccgeccccgaaccceceecgegageccgecttgtetgeggegtgactggaggecca
gatg (Seqg ID No: 365)

Homo sapiens adaptor-related protein complex 4, mu 1 subunit
(AP4M1) :
cgttcttttgttccggggecgcagggcggggcaggeccgactttegeegtettettgtetactete
cagaacggccatg (Seq ID No: 366)

Homo sapiens budding uninhibited by benzimidazoles 3 homolog
(yeast) (BUB3):
cttcctectecgectecttegectagectgecgagtgttctgagggaagcaaggaggcecggcecggeggcec
gcagcgagtggcgagtagtggaaacgttgcttctgaggggagcccaagatg

(Seq ID No: 367)

Homo sapiens DEAD (Asp-Glu-Ala-Asp) box helicase 21 (DDX21):
ctacctcttecectetecacgecggttgagaagaccggtcggectgggcaacctgegetgaagatyg
(Seq ID No: 368)

Homo sapiens solute carrier family 33 (ace-

tyl-CoA transporter), member 1 (SLC33Al):
tgctctctgeccgecattgatagcagcgagagctggaggtgttgggtecgggagaccageecgttegate
ccgccgcaggtaggagetggtttccatcectggecaccacggecacacacctecagectecgagecccggce
gctgctgcceccgggggtcetecttcaggectectttgacgecgttccagggggcacctatccaggeatcee
tctgggcectctageccagaggactggctcececcggettcagcactecgggetgecagtaagaagtgecct
tatcgctctgageccctgecaccatccecgtgaaccaccgaaaccetggtccagegegacagecttgg
acctgggactggacggatccaaaacgctcagecctcggecccccacagacggggectcectgcategtet
ctgatatg (Seqg ID No: 369)

Homo sapiens G protein-coupled receptor 37 like 1 (GPR37L1):
tgctcttcecectgggctggectgtctectgectcatccagecatg (Seq ID No: 370)

Homo sapiens neuronal regeneration related protein homolog (rat)
(NREP) :
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ctgtctttctagcatgttgcecctttttcaaccacatttgtgtttcaggtgtagagaggagagagag
tgaacagggagcggggcttttgtctgttggtctccctggactgaagagagggagaatagaagecca
agactaagattctcaaaatg (Seq ID No: 371)

Homo sapiens vesicle-associated membrane protein 3 (cellubrevin)
(VAMP3) : gcttctctgctgaccctctctcecgtegeecgetgecgecgecgcagetgeccaaaatg
(Seq ID No: 372)

Homo sapiens synaptosomal-associated protein, 29kDa (SNAPZ29):
ccteettetgtttecccagaccgagagececgegecggecaccatg (Seqg ID No: 373)

Homo sapiens lon peptidase 1, mitochondrial (LONP1):
ccccectettetecgegtaggeccagetecectgaageggetgtttecgagecacgegeccatcgggta
ccgaggcacgcgccgggcgtcacgtgegtttecgecggecgageggaaatgacgcgagttgtgtgagec
gccagtatggccgggctatg (Seg ID No: 374)

Homo sapiens kinesin family member 3B (KIF3B):
ctgtctctceccateccggggcageggggaatggectgageccaggggttcecgecgeecccecgccgceccgece

.gccgccgccgecgecgecgecgecgeccgetttecggetecgggectecaggaccgtagecatcecctgaga

cattttgaattgacacttctcaagatttgactggatcagagttcatcatg
(Seq ID No: 375)

Homo sapiens transmembrane 9 superfamily member 2 (TMOSF2):
cttcctttatctctggeggecttgtagtcgtectecgagactccccaccectecttecctettgacce
ccctaggtttgattgecectttecccecgaaacaactatcatg (Seq ID No: 376)

Homo sapiens cytosolic iron-sulfur protein assembly 1 (CIAOL):
gagcctctgtcggeccgeggaagectggagtgggecggtacgecagacgecgegecggtgagaccegetgt
ctgctcagcggactctgecececgecceccccacctececcecctgegtegggecgacatg

(Seq ID No: 377)

Homo sapiens GRB2-related adaptor protein 2 (GRAP2):
caccctctttcagagtggtacatggaagacagcacaaagtggatccatactctgaaatgcagtaac
tctgatgcttgaatttgtctcecttcttgeccagaaaggattctaataactcggtgtcaaagecaag
acataaactcaaccccttctcttccaaaagettcacgttacagecatg (Seq ID No: 378)

Homo sapiens leupaxin (LPXN):
gtacctttctcggggtgtctgecgtaactgecccagacttgecttggtttggtcagatgacacctect
ctgggactggctagccagegttcatg (Seqg ID No: 379)

Homo sapiens SH3-domain binding protein 5 (BTK-associated)
(SH3BPS) :
tttcctectgectecgecgeggecggaggtateecgecatecggegagetgegtetececgggtgteggecce
cggcggctccecccgaccgtgeccggetgtggcgaggcggctccageccagectgtggcagecgegac
ccececggggcegcectceecggageccactgecgeggegecgegtgecggetgectgeatg

(Seq ID No: 380)

Homo sapiens phosphatidylinositol glycan anchor biosynthesis, clas
s B (PIGB): ctttcttccgccttaggaaggtggcggecagggatg (Seqg ID No: 381)

Homo sapiens lipopolysaccharide-induced TNF factor (LITAF):

cggcccttttcectecggggcgeccgagaggecagetcagacctececggectcgacaggecggcecgecgggcyg
gcggtgagtgcggcgeggggacgccggggcgcggggaccagcgggagacageggggggcecggtgge
gccagcacctgetgggggececegggcactgageecttggectggggectectgggatgecagggggce
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gcgggtcgggtcegcgggcatcgaggcgcggcggagggcgtgggggeccggeccggggcggggtccgg
cctcccagecgcectggtcececcggecgegtetceceggttgggttcagetectgegteccagagtggeccga
tcgcgecgtggcggggtcgtececggececccaccegaacgagegeecttegeggeeccgecgegtecccce
tcceceggagaggacggeccctgggetttttagaaaaaggecgecgattctetectagtgactcaggttg
agatttccagaaatatcccccgggggttcagaaacaaaaccaaaacaaacaaaaaaaccccaacga
attcccaaatgctatttgccaaacatttgacttctaggggcgecgggtaccecgegtttectetecectg
cccccgegacttecgecgcaagatccgggaaggacacccgaggecccectgggagaccctggggaggtga
aaatcagagagcgaagcgggccgtggeccecctaggcectgacccecctcececceccgecggggtaaggegggceac
cccgcgagcegcaggggtectettactgetgatggcacccagetctgggeccagacgecgcectcecaceg
tccaccgccggtgectgggtaaaatg (Seq ID No: 382)

Homo sapiens etoposide induced 2.4 mRNA (EI24):
ccacccctteggectcectgggecceccgectegtggtgeecggetggttettegegetegeeccgacttecce
agcggccccgtgcggeccgggecatgeccagtgegggcgcagecggecccggecctggaagegecccg
gcggagcectggectgeggtgggectaggggcagggecggageecgeggecggcecggagetgtggatecttc
atgatgagagatttggggacacttctctectectgtgtgtagttgatagtttggtggtgaagagatg
(Seq ID No: 383)

Homo sapiens chromosome 14 open reading frame 2 (Cl4orf2):
tgacctttccgagttggctgcagatttgtggtgecgttctgagececgtectgtectgegeccaagatg
(Seq ID No: 384)

Homo sapiens peroxiredoxin 6 (PRDX6):
attcctccgegegectgggacaggectgecttcecttegeccagaaccaaccggttgettgetgteccageg
gcgccccctcatcaccgtecgecatg (Seq ID No: 385)

Homo sapiens solute carrier family 29 (nucleo-

side transporters), member 1 (SLC29A1):
ctctcttccgeccggeggeccacaccggtcaggeccggecgegggetgegetecteccagetgtggceta
tggccccagccecccgagatgaggagggagagaactaggggcecccgcecaggcectgggaattteecgteccece
caccaagtccggatgctcactccaaagtctcagcaggecccctgagggagggagetgtcageccaggg
aaaaccgagaacaccatcaccatg (Seq ID No: 386)

Homo sapiens heterogeneous nuclear ribonucleoprotein F (HNRNPF):
cgaccttcctgececgggeccgggcggtccgaggetgetggagtgecgtgagcaggeccgegggaacgte
gccgtcaccttgtctcggggectecggegetgetteccgeccaaaacacgtttaccgegegececgggce
ctcccaccttgcggaagggaccccaccaccacttggatttetgttgcaggttgagaacaaaaacat
gcacctggagtttccccggagecectetgegtggttgagettcecggtggaatttecggggetecttgget
gccagccgcgcttgectggtagcaacagaaaccagtectgcectcecgectceccgtggacatttcattacce
atccagaagtgtctcccactgaaggcatcegtggttgtttttaagccacaaaaaagccacacccaa
gatcacctgacacccaccctgacaagtgtccatg (Seq ID No: 387)

Homo sapiens islet cell autoantigen 1, 6%9kDa (ICAl):
ccgcccecttteectegectteggetgacgetgacgtecggatgagtgatcecggagggacgctceccgac
cgcggccgggaggctectgggggeccggggcteccgaggttataatataacttatcctectcatgettt
tttcctgcccecttetecccaaatcatcaacaatagaagaagaagaaaacatg

(Seq ID No: 388)

Homo sapiens PWP2 periodic tryptophan protein homolog (yeast)
(PWP2) : gtgtctctgtgggcggceccgecgggttgagctgecggcacacgtgecgacggecgtgatg
(Seq ID No: 389)

Homo sapiens glutaminyl—-tRNA synthetase (QARS):
gtttcttttagtttccggtgtctctgcaatg (Seq ID No: 390)
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Homo sapiens stearoyl-CoA desaturase (delta-9-desaturase) (SCD):
cggcctctgtctecteeccccteccgeccttaccteccacgegggaccgeecgegecagtcaactect
cgcactttgccecctgettggcagecggataaaagggggctgaggaaataccggacacggtcacccgt
tgccagctcectagectttaaattcececggeteggggacctccacgcaccgecggctagecgecgacaace
agctagcgtgcaaggcgccgcggctcagegegtaccggegggcttcgaaaccgcagtectecggceg
accccgaactccgctcecggagectcagecccctggaaagtgatecceggecateccgagagecaagatg
(Seq ID No: 391)

Homo sapiens fragile X mental retardation, autosomal homolog 1
(FXR1): cggcctttgcggttccaacatg (Seqg ID No: 392)

Homo sapiens musculin (MSC):
tagccttttcaaaaggcgcagecttaccgeggtgecgecgecggattectggacttgggegccaactegta
gtccacgctcceccggggtcagcagaggggegctcacgetectecgecacccacctecgectttectecaccce
cgcgcttcceceggectgggtttttagtcttecttggagegectctectggectecgecteccgecaggga
gcggaaggcggagacagcgagactggccaggggggaggaaagaggacgegtgtgggcaagggggac
aacgggatg (Seqg ID No: 393)

Homo sapiens RNA binding motif protein 8A (RBMBA):
cgacctttcccctctgecgacagtttcccgaggtacctagtgtectgagecggcacagacgagatcecteg
atcgaaggcgagatg (Seq ID No: 394)

Homo sapiens heparan sulfate (glucosamine) 3-O-sulfotransferase 1
(HS3ST1) :
ggtcctctgecgeccctggcageccaggagtcgecgeccacgaccgeccgggtectcagtgggtgectgcege
cttctccecgeccgcectgecccegggceccatccagaaacttgectctacccgecgegggtgeteggeag
tgctgcccatggcccageccaggagectatttagggegecggacgggetggacagaggegeggcete
agtaattgaaggcctgaaacgcccatgtgccactgactaggaggcttecctgectgeggeacttcat
gacccagcggcgcgcggcecccagtgaageccaccgtggtgtccageatg (Seq ID No: 395)

Homo sapiens solute carrier family 12 (potas-

sium/chloride transporters), member 6 (SLC12A6):
ctgtctcttgtaggcagggatcacagtctgaaacgacagcaaggaagaggtaggcagggaaaacta
actggaaggaagtttaaatacagaaagagcaaagtattatctaactataacaatg

(Seg ID No: 396)

Homo sapiens apelin receptor (APLNR):
cttcctccagggtctggagaacccagaggcagctcectectgagtgetgggaaggactctgggeatce
ttcagcccttcttactctctgaggctcaageccagaaattcaggetgettgcagagtgggtgacaga
gccacggagctggtgtccctgggaccctetgeccgtecttectecteccacteccccagcatyg

(Seq ID No: 397)

Homo sapiens calpain 1, (mu/I) large subunit (CAPN1):
cgctcttcctggttgggccctgececctgagectgecaccgggaagecagectcagggactgcagegac
ccccaaacacccctceccececccaggatg (Seqg ID No: 398)

Homo sapiens cyclin C (CCNC):
cttcctttcgecgtegecgecgecggageggagtecgagecgagetgatttgatcgaggagegeggtt
accggacgggctgggtctatggtegecteccgegggecgetecgecggetggtgettttttatcaggg
caagctgtgttccatg (Seqg ID No: 399)

Homo sapiens glutamate dehydrogenase 1 (GLUD1):
cttcctceccectagtegecggggagtctgagaaagecgcgectgtttcgecgaccatcacgcaccteecect
ccgcttgtggccatg (Seqg ID No: 400)
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Homo sapiens guanine nucleotide binding protein-like 1 (GNL1):
cctccttectecgecgecggggegecctectecggtgecactggetectcacgtgeccagtagecccacecce
gcatcatcctctcgectcgectectggagggaagtgactatatcteceecegtceccgecttceccategece
gccgeggeggtaattectgtcgggeccgeccgetgacgtcacctgectageecccgectecctctagggt
ccecgggcecctgeggegggggctgecccggggggcagtcagttgaggeggegggagetcggeggag
ggcgggccaggtgactggtcecgggccatg (Seqg ID No: 401)

Homo sapiens lysophosphatidic acid receptor 4 (LPAR4):
aggcctttttgtgtcctgtttgctaaaggcatgcgggctacagcattcaagagagggagtcgttaa
caaagggaaagagataaatgtaaataagctcacatttacagaatgagcggtttgcagtaaaaagcet
gcggcagcccagagtctgctactttaggetgggctaacctttcecctgtaaaaaaaaaaaaaaaaaa
aaaaaaaaaaaaatggataaaaatatgcacttccaaagggcgagttgcccatttacatgtttatta
gctaattatctacaggcatcagcacattctctcatctagcacactctttcttggggaggaaaatat
ttcctaccggtccatagtgtcagagtggtgaacccecctgcagecagcaggectecctgaaaaaaaagt
ccatg (Seqg ID No: 402)

Homo sapiens G protein-coupled receptor kinase 5 (GRKD):
gctcctectttgcagagggggaaactcecttgggctgagagcaggaataatgecggtaggcaaggcecgggce
tgctggctceccececggecteccggecagcageggcggcagcccgagcagcggcagcagcagecggcageac
cccaggcgctgacagccccgecggecggetcecgttgetgaccgeccgactgtcaatg

(Seq ID No: 403)

Homo sapiens glutamic-pyruvate transaminase

(alanine aminotransferase) (GPT):
agccctttctgtcecctcecccagtgaggccagetgecggtgaagagggtgectcectecttgectggagttcece
ctctgctacggctgcccecctecccageccectggeccactaagecagacccagctgtecgecattcccac
ttctggtcctgeccacctectgagectgectteccgectggtetgggtagagtcatg

(Seq ID No: 404)

Homo sapiens hydroxyacyl-CoA dehydrogenase (HADH):
gggtctcctcgectgtecgecgecgetgeccacaccatg (Seq ID No: 405)

Homo sapiens high density lipoprotein binding protein (HDLBP):
tcttctecctttaccaagatggcggettgtecctgtttecgecacagttectaccttatgagecteggt
tttcttatgcttataagagtggaacagcaaaagctggcaggctgacagaggcggcctcaggacgga
ccttctggctactgaccgttttgctgtggttttceccggattgtgtgtaggtgtgagatcaaccatg
(Seq ID No: 406)

Homo sapiens histidine triad nucleotide binding protein 1 (HINT1):
gttcctceccttcectteccgagectectectetggecgecgegegggagagaggccgagatg
(Seq ID No: 407)

Homo sapiens heat shock 70kDa protein 1A (HSPAIA):
ctacctttttcgagagtgactccecgttgtecccaaggecttecccagagecgaacctgtgeggectgcagg
caccggcgcgtcgagtttccggecgtccggaaggaccgagetcttcectcgeggatccagtgtteegtt
tccagcccccaatctcagagecggagecgacagagagcagggaaccggcatg

(Seq ID No: 408)

Homo sapiens nucleolin (NCL):
cagtctttcgecctcagtctecgagetcetcgetggecttegggtgtacgtgetececgggatcttcagea
ccecgceggecgeccatcgecgtecgettggettettectggactecatcectgegeccacttgtecgettcaca
ctccgcecgecatcatg (Seq ID No: 409)
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Homo sapiens nuclear factor, interleukin 3 regulated (NFIL3):
ccgeccectttetttectectegecggececcgagagcaggaacacgataacgaaggaggeccaacttea
ttcaataaggagcctgacggatttatcccagacggtagaacaaaaggaagaatattgatggatttt
aaaccagagtttttaaagagcttgagaatacggggaaattaatttgttctcctacacacatagata
gggtaaggttgtttctgatg (Seq ID No: 410)

Homo sapiens protein phosphatase 1, regulatory subunit 3C
(PPP1R3C):
cagtctctceccagcgaccgeccgegggggcaaggectggagetgtggttcgaatttgtgcaggcage
gggtgctggecttttagggtcegecgectetectgectaatg (Seq ID No: 411)

Homo sapiens protein tyrosine phosphatase, non-receptor type 14
(PTPN14) :
agttctttccaactttttctcggcggagtgagecgcagecgggecgcagactegggggcaggttgetgt
gcttctececgggectcagecgectgetectectggectcaggtectecggggagecctagacagacatcaa
gtggccactggcgctccttececteccagetgagecatccteccececggectectcgggegggacage
ccecgtgcttaggtttttetecttttcteccceceggtgegectetgeteggactetegegecgggate
gcggcggaaacctcececteccectttegectectgeggetecttecettegecectectecgecagtce
actggaatcaattccgtggggaatcggectccgecgecgegaaggacagectttecgegegggactce
cggggcgccacgggggccatgtaagcagectatctteccagagggeccacactgggcatggacaccectt
ttccectgectggaggagcacaggtgatagtgtaattttccagtcacgaaactgetaaggecatctce
aggggcgtgtgcgccaggataggecgggeggcgtccgaggaccacatagecatg

(Seq ID No: 412)

Homo sapiens selenoprotein P, plasma, 1 (SEPP1):
ctttcttttaagttgataacaatcagctcaggggtttgctetgecttgcaaggtcactgcaagaatg
aacattgaactttggactatacctgaggggtgaggtaaacaacaggactataaatatcagagtgtg
ctgctgtggctttgtggagctgeccagagtaaagcaaagagaaaggaagcaggceccgttggaagtygg
ttgtgacaaccccagcaatg (Seq ID No: 413)

Homo sapiens serine hydroxymethyltransferase 2 (mitochondrial)
(SHMT2) :
agctcttctcgecgecatgegttctecgaacggtcttecttecgacagettgetgecctagaccagagt
tggtggctggacctcctgcgacttccgagttgegatg (Seq ID No: 414)

Homo sapiens tyrosine kinase with immunoglobulin-like and EGF-like
domains 1 (TIEl):
tttcctcttceccteccccagcaccgacccacactgaccaacacaggctgagcagtcaggeccacagea
tctgaccccaggcccagcetcecgtectggetggectgggteggectctggagtatg

(Seq ID No: 415)

Homo sapiens coiled-coil domain containing 6 (CCDC6):
cctecctttececccageccgecgeggecatg (Seq ID No: 416)

Homo sapiens nuclear receptor coactivator 4 (NCOA4):
ggacctttcgcactcgggtcaggggtaaagcagectgtegettgecegggcagetggtgagteggtg
acctggcctgtgaggagcagtgaggagaatg (Seq ID No: 417)

Homo sapiens chromatin assembly factor 1, subunit B (p60)

(CHAF1B) :
gtgcctctgactgtccgggtcecctccagecattttgecagetttectectgtecttgaagaagtagaacg
gtgcccgagaaacgtttttccecttcgagactcaggaggatgaaagtcatcacttgtgaaatagece
tggcacaacaaggagcccgtgtacagectggacttccagecatg (Seq ID No: 418)
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Homo sapiens 3'-phosphoadenosine 5'-phosphosulfate synthase 1
(PAPSS]) :
agccccgceccgctegetggectgecctectettgectaceecteccggegcagagaaccecggetgc
tcagcgecgctcegeggtecatg (Seq ID No: 419)

Homo sapiens Fas apoptotic inhibitory molecule 3 (FAIM3):
tgcecctectecttgctaccctceccecggecgecagagaaccecggetgetcagegegeteecgeggteatg
(Seq ID No: 420)

Homo sapiens N-acetylated alpha-linked acidic dipeptidase 2
(NAALADZ) :
cagcctcctgceccagecgegetctetgtttectetgcagecececgaagetecgegaatgtagcaggegecce
caagctcggtcctcaagaagccatggecggaatccaggggecgtctgtacctttggatgtgettgge
tgctgecgetggecatetttectgatgggatttatggtgggtaagt (Seqg ID No: 421)

Homo sapiens abl-interactor 1 (ABIl): ctgtctctttaacgcgagaggaag-
cgatgcagaggggtggaaaatg (Seq ID No: 422)

Homo sapiens potassium voltage—-gated channel, Isk-related family,
member 3 (KCNE3):
cttccttttctgecttetctectgetttctagetectgggetttecccagetecgaagtcaatactga
gatcccagatgtgtccagagacatcctgaagaggctcecgggggtggaggagecttagtgtgtccaca
aagggactcctgaaactgactgagagccagt (Seq ID No: 423)

Homo sapiens target of mybl (chicken)-like 1 (TOM1L1):
ggccctctggegectaccatg (Seq ID No: 424)

Homo sapiens ubiquitin-like modifier activating enzyme 2 (UBA2):
cgccctteeccecacccgetteecggecgeggcteggttetcececgectecgectecgecgeggetegt
ggttgtcccgccatg (Seq ID No: 425) '

Homo sapiens scavenger receptor class B, member 2 (SCARB2):
ctcecetecttgecagttggatcecctggegggtgeggececggececggeccgtgageggcgeacagaat
g (Seq ID No: 426)

Homo sapiens insulin induced gene 1 (INSIG1):
actcctcctttecccecgececcgecteecgttcggagagecggecgggecgggegectctecggeccaggaa
gcgectcecttggacgegtgtgaccgatg (Seqg ID No: 427)

Homo sapiens kinesin family member C3 (KIFC3):
aggcctcttctgaggctctaggtgeccccagtagcagggecttctgecagcaaggecgggaactgetg
caccattggtgtgttttaccttaagggactccaggcagcttccttgetgggaagatattcatttge
tggggtggggctgggggtgcagaggtaggaagtgetgtggctagaaggecggcctggccagegagta
ggtggtggagcgagtgagagcgtgtgcgctgtaaacagtgtgagtgcatg

(Seq ID No: 428)

Homo sapiens LIM domain kinase 2 (LIMK2):

aggcctcttctgaggctctaggtgccccagtagcagggeccttectgcagcaaggeccgggaactgetyg
caccattggtgtgttttaccttaagggactccaggcagecttceccttgetgggaagatattcatttge
tggggtggggctgggggtgcagaggtaggaagtgctgtggctagaaggecggectggccagegagta
ggtggtggagcgagtgagagcgtgtgcgectgtaaacagtgtgagtgcatgtgegecagegegtgea
aggacacggtaagggatgtacatgtattgtctcgtgagtaagagcttgtgtgtgtgttgggatggg
aagacacgtactggtatgagagcccgcgtgagaagtgtatgtgtgagtactegegtggaagttttyg
cactcgggtttgaggctgtgcaaaagtacgcatggectcaccaggtgtggggetgtgtgggctgect
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cgtgtgtgccagceccgtgtgcaggectgttttgtgagagececttcagggaacgcatgagcacgtgtyg
ccagtgcgagtgcgggacgcggggaggcgggagagaccgagtgggaggceccccgcgaaggagtggga
gtgggagtgggagtgccggcgggagacctgecgggggcgcegeccgggctgacgcgtgegegecagtg
cgcgtgagtgecgggecgecgecgecgecgeccecccgecggggtcggagecggttgecatgggaacgegce
cgcggcccgagttaatcatttectgtggaaagtgtgegggaggggcgcgagecgggctggecgagga
ggaggcggcggcgtggagectgectectgecggecgggeccgggecgggccgagecccgggegetgegg
cgacgcctggatcctgecctccgeccaggecggcetgectggtgecccegaggaggctgctgageccccag
gccatg (Seq ID No: 429)

Homo sapiens lectin, mannose-binding, 1 (LMAN]): cctccteccgcgtteca-
gaatccaagatg (Seq ID No: 430)

Homo sapiens MRE1l meiotic recombination 11 homolog A

(S. cerevisiae) (MRE11lA):
cgttctctccecgeggaattcaggtttacggecctgegggttectcagaggcaagttcagaccgtgtt
gttttcttttcacggatcctgcecctttecttecccgaaaagaagacagecttgggtecgegattgtggg
gcttcgaagagtccagcagtgggaatttctagaatttggaatcgagtgcattttctgacatttgag
tacagtacccaggggttcttggagaagaacctggtcccagaggagcttgactgaccataaaaatg
(Seg ID No: 431)

Homo sapiens nascent polypeptide-associated complex alpha subunit
(NACA) :
cttccttctgcaacaggecgtgggtcacgectcectcegetecggtetttectgecgecatcttggtteegeg
ttccectgecacagtaagtactttctgtgeccgectactgtetateccgcagecatecgectttctttegg
gctaagccgccccggggactgagagttaaggagagttggaggectttactgggeccacagggttecta
ctcgccecctgggectccggacaaaatggggtcetgecggttggtgtectggcaaaagcagggtagaag
ggctgcggggcgggcccagaatccgagectgcagagatgggagecagttgcagtgttgagggeggaa
gaggagtgcgtcttgttttgggaactgcttcacaggatccagaaaaggaaatg

(Seq ID No: 432)

Homo sapiens claudin 11 (CLDN11):

cgcecttcgeccgetgagctecgecagecteccggegeccacctcecaccecteccagtgtececgectegggec
gtcgccctccagcggctcecgegagecgtgggagacgtacctgggcaggcactgtccageccaggecca
ggcacagccgtgaggggcgaggcacggggacatcctggeggecaccatg (Seq ID No: 433)

Homo sapiens retinoblastoma binding protein 4 (RBBP4):
ccgeccccteccgcaacgctcgacceccaggatteccceecggetegectgececgecatg
(Seq ID No: 434)

Homo sapiens acyl-CoA synthetase medium-chain family member 3
(ACSM3) :
ccctecttectttagactgeccacgaggaaaaagcagatgtgagaactcaaggttcagggctgetette
taagaaacaagtctgccataatctccatctgtgttggaatctgttaactaatgaactggtctctgt
gcaaatcctgagtgctaaagcttccaacaagactgatg (Seqg ID No: 435)

Homo sapiens syndecan binding protein (syntenin) (SDCBP):
cgctctcttacactcgggcctcagaagtccgtgecagtgaccggaggeggeggecggegageggtte
cttgtgggctagaagaatcctgcaaaaatg (Seq ID No: 436)

Homo sapiens serum/glucocorticoid regulated kinase 1 (SGK1):

agtccttctcattccttgecccececgeccaaggetcectettecaccttececcgegggggtectetegttt
tctgtctcccaaatgctggcttececcgectttectecececegettatttacttaattaaggecectggg
gctgcaccccaccggcecagectecttegggggtgtggeccgaagagecteccgagggeggggctgaccecgag
ccatattcgggegtggecggtggtgattggtgagggeggggectgecgecagggggcggggectgea
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ggtttggcccccgcagggagcgcagectggegecgetgggagetggtggegeggegecaggteccgge
cgagtgtggcgcagcagtggcggegcectteccattecgecatgegecgggggtgggtgeccgaaggtt
gcatgatggaatttgaacattacttcaagaggttttgtattttggattagttaattgggtttgtcce
tctgctgactgtttcttcggatgcattttttggtgtgectcttgagggattaaatg

(Seq ID No: 437)

Homo sapiens Wolf-Hirschhorn syndrome candidate 2 (WHSC2):
cgtccttccggetctecggectttgecacaaagettcccgaagacgcggecgctacccggagacgcgg
tcgccacccagaagcgctctececgggaagececgetegtgggaccgegecacctgegecgectcetyg
cggcccgcagceccgacgggcecgecgecatgttggggtectagecgagggacgegtaggtgtcttcata
agatg (Seqg ID No: 438)

Homo sapiens nuclear receptor subfamily 1, group H, member 3
(NR1H3) :
cagtccttttgcaagagctgctaagagcgctgggtaaggagaggaaggggagagacatggaacttg
gctggtctgcagggaaatgccactgttttggccgggagtagggggcgggagtggcgggagaggggyg
tggccggctggggaggagecagcectggtggagaagetgecctgtgggegggggtgaggaggggagyg
gctgtggtcaccaggcaggaaggaggggtggcctgacccctcecggcagtcecteccecctcagecttte
cccaaattgctacttctctggggctccaggtcectgettgtgctcagectccagctcactggetggec
accgagacttctggacaggaaactgcaccatcctcttctcccagcaagggggctccagagactgcec
cacccaggaagtctggtggcctggggatttggtgggtcectgecteccttag (Seq ID No: 439)

Homo sapiens glypican 6 (GPC6):
cctectttetectteectettgectceccagtgactgtcteccaggatttctectettectatttcagga
ggactctcacaggctcccacagcctgtgttaagctgaggtttccectagatctcgtatatccccaa
cacatacctccacgcacacacatccccaagaacctcgagctcacaccaacagacacacgcgecgeat
acacactcgctctcecgettgtccatctececctececcgggggagecggegegegetecccacctttgecge
acactccggcgagccgagcecccgcagegctccaggattetgecggectecggaactecggattgecagetcet
gaacccccatggtggttttttaaacacttcttttecttctettectegttttgattgcacegttte
catctgggggctagaggagcaaggcagcagcctteccageccagececcttgttggettgeccategtec
atctggcttataaaagtttgctgagcgcagteccagagggctgecgetgctcgtecceccteggectggea
gaagggggtgacgctgggcagcggcgaggagcgcgcecgctgeectetggegggettteggettgagg
ggcaaggtgaagagcgcaccggccgtggggtttaccgagectggatttgtatgttgcaccatg
(Seq ID No: 440)

Homo sapiens peptidylprolyl isomerase F (PPIF):
cggccttcectgggegegegegacgtcagtttgagttetgtgttecteccecgeccgtgteccgeccgac
ccgcgcccgcgatg (Seq ID No: 441)

Homo sapiens ARP1l actin-related protein 1 homolog A, centractin al
pha (yeast) (ACTR1A): agttccttccccagaaggagagattcctctgceccatg
(Seq ID No: 442)

Homo sapiens tripartite motif containing 28 (TRIM28):
ggctctttctgecgagecgggegegegggecgageggttgtgettgtgettgtggegegtggtgegggt
ttcggcggcggctgaggaagaagcgecgggecggcgecttcgggaggcgagcaggecagecagttggecg
tgccgtagcagcgtcecccgecgegecggecgggcagecggeccaggaggegegtggeggegeteggecteg
cggcggcggcggcggecagecggcecccagcagttggeggegagegegtetgegectgegecggegggecce
cgcgcceccctectecceccecctgggegecceecggeggegtgtgaatyg (Seq ID No: 443)

Homo sapiens aminoadipate-semialdehyde synthase (AASS):
cggccttccatcccagtttecttctaggaattcggagectcecececctgecagegactecggaagattcecgag
gcggcgggggacaagtcggcecgecccagageggacgagtcaccaggtgtcaagatg

(Seq ID No: 444)
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Homo sapiens cornichon homolog (Drosophila) (CNIH):
ccgcctttecteccgectggecaacggegecgcteccecgectecctecteccecagecatyg
(Seqg ID No: 445)

Homo sapiens M-phase phosphoprotein 10
(U3 small nucleolar ribonucleoprotein) (MPHOSPHI10):
ctcectteeccttgecatgetgecattgtgtecgggagttgetgacagecatyg (Seq ID No: 446)

Homo sapiens ubiquitin specific peptidase like 1 (USPL1):
ccgccttectagtggagacgcgagtgggggaggagcagtccgaggggaacgtgggttgaacgttge
aactagggtggagatcaagctggaacaggagttccgatcgacccggtaccaagaaggggagtgccce
gcggcagggttcattgaaaaaatccttagtgatattgacatgtctcaagtgacataaattagcecaa
tgactcggaatg (Seq ID No: 447)

Homo sapiens solute carrier family 23 (nucleo-

base transporters), member 1 (SLC23Al):
tggcctttgtcaagtcatceccctettectectcaggaactgetcaaacctgtgecccaaagatg
(Seq ID No: 448)

Homo sapiens splicing factor 3b, subunit 4, 4SkDa (SF3B4):
ggatctctttcecgeccatg (Seqg ID No: 449)

Homo sapiens DnaJ (Hsp40) homolog, subfamily A, member 2 (DNAJAZ):
ctgtctcecteggectgtgecgecgecgacgecgettgtgggecegactecgetetgtetgetteg
ccaccttctccecgagcactgecccggecggecgecatg (Seq ID No: 450)

Homo sapiens calicin (CCIN):
catcctctctteccaccctctecttctececctggtcaaccgectectgcaaacaaccatcaatctgatcecce
acaggcctgagaaagtctgctctccagtacctgctgcectgatctgtttcagccgacaagaggcacca
tg (Seq ID No: 451)

Homo sapiens mannosidase, beta A, lysosomal (MANBA):
ctgccectttcgatctctecacatcteggtggegegggatctcaagatg (Seq ID No: 452)

Homo sapiens microtubule-associated protein 1B (MAPI1B):
aatcctttctcctgccgcagtggagaggageggccggagecgagacacttcgecgaggcacagceage
cggcaggatg (Seq ID No: 453)

Homo sapiens malate dehydrogenase 1, NAD (soluble) (MDHI):
gagccttttctcgctaacaccgctecgecctcecteccgagtcagtteccgeggtagaggtgacctgacte
tctgaggctcattttgcagttgttgaaattgtccccgcagttttcaatcatg

(Seq ID No: 454)

Homo sapiens microfibrillar-associated protein 1 (MFAP1):
gtttctctatcagtcgcgcagetgtgttcgeggactcaggtggaaggaatttcttetettecgttga
cgttgctggtgttcactgtttggaattagtcaagtttcgggaatcaccgtecgectgecatcaacatg
(Seq ID No: 455)

Homo sapiens chaperonin containing TCPl, subunit 3 (gamma) (CCT3):
ggttctctctctccagaaggttctgeccggtteccecccagetctgggtacececggetetgecategegte
gccatg (Seqg ID No: 456)

Homo sapiens tubulin, alpha la (TUBAlA):
caacctctcctettegtcteecgecatcagetecggecagtegecgaagcagcaaccatg
(Seq ID No: 457)
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Homo sapiens CD164 molecule, sialomucin (CD164):
ctttctcccgaacgccagegcectgaggacacgatg (Seq ID No: 458)

Homo sapiens cysteine-rich secretory protein 3 (CRISP3):
ctctctctgcaccttecttctgtcaatagatg (Seqg ID No: 459)

Homo sapiens SMYD family member 5 (SMYDS5):
cggcctccatgtgcgacgtgttctececttectgegtgggegtggegggccgecgegegggtcecteecgtgg
aagtccgtttcgtgagcagcgccaaggtgaggtcggggcgggtecctgecgggagectcteeccagt
ccggccatg (Seqg ID No: 460)

Homo sapiens kelch repeat and BTB (POZ) domain containing 10
(KBTBD10) :
ctgcctttttacagectagacctgtgtgectgcaaggagctaaggecttcagtgtecccttecttacce
caggtttctcacagaatg (Seq ID No: 461)

Homo sapiens aldo-keto reductase family 1, member Al (alde-

hyde reductase) (AKR1Al):
ccgccccttgcaccgecccacgtggccagegeccacctgectcattgtgeccaggagttctccaaacce
cgcgctgcggagtgagtgaccaagttceccggeccagttecgacctcgaggateccagaggtggagacggt
actacctcccagectctgtttteccatcececcttcaggtecttectecgggaggeggecgaaggeggteca
ccctgcgegtgatectttatgeccggececctgeccecteccctececgggtggaacttcceectcaccge
cagacttaagctgaggatcgttggatctctggcggggtgecagaactgagcccaggccacagtacce
tattcacgctctgtgcttgtgccaaggtttcaagtgatcctccecgectecagectgeccaggtgetg
agattacatgtatgagccactgcacctggaaaggagccagaaatgtgaagtgctagctgaaggatg
agcagcagctagccaggcaaagggggcaatg (Seq ID No: 462)

Homo sapiens TRK-fused gene (TFG):
tgttcttccececcacctgecacgtacagagcecccaagttectegetaggettgttgggtcagegegatt
ggccggggcccgegegagectgegagegaggtgeggeggtegegaagggcaaccgagggggcecgtg
accaccgcctecceccgegacgccccagtceccagtggectegegtecgeccattcageggagacctgeg
gagaggcggcggccgcggcectecgcaagecgtectttectctagagttgtatatatagaacatcectgg
agtccaccatg (Seq ID No: 463)

Homo sapiens 3'(2'), 5'-bisphosphate nucleotidase 1 (BPNT1):
catccttctcaaaagacttattgacagtgccaaagctcecggtactggacacaacgagggacctgggt
ctacgataacgcgcecttttgctecctecctgaagtgtctttggteccaacgttgtteccagagtgtaccat
g (Seqg ID No: 464)

Homo sapiens guanine nucleotide binding protein (G protein):
ttttctctctctctttcactgcaaggecggcggcaggagaggttgtggtgetagtttctctaageca
tccagtgccatcecctegtegectgcagecgacacacgctcectecgecgecgecatg

(Seq ID No: 465)

Homo sapiens major histocompatibility complex, class II, DM alpha
(HLA-DMA) :
caccctctecggggagggagttggggaagectgggttggetgggttggtagectectacctactgtgtg
gcaagaaggtatg (Seq ID No: 466)

Homo sapiens transmembrane protein 50B (TMEM50B):
tctecttectgegegegegectgaagtecggecgtgggegtttgaggaagetgggatacagecatttaa
tgaaaaatttatgcttaagaagtaaaaatg (Seq ID No: 467)
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Homo sapiens lactoperoxidase (LPO):
cagtctttcctgctaagectcagegtcetecteccaageccacatcaaaatctttecttctgggecttt
cccagaagtgaattcttgctggaaggtataaaagaccagctcctccaagcagagcaactccctgge
tgccgtgaaaagacaaggcactgggcagtgatg (Seqg ID No: 468)

Homo sapiens NEL-like 2 (chicken) (NELL2): ctgcctttacaacagaggga-
gacgatggactgagctgatccgcaccatg (Seq ID No: 469)

Homo sapiens nucleobindin 1 (NUCB1l): cgccctctgcggtgaaggagagacca-
cactgccatg (Seqg ID No: 470)

Homo sapiens paired box 9 (PAX9):
aagcctctttcatcggggcacagacttecttttacttecttecttttgecctectegectectectee
tgggaagaagcggaggcgecggcggtecggccgggatagcaacaggecgggceccactgaggeggtgeg
gaaagtttctgtctgggagtgcggaactggggccgggttggtgtactgectcggagcaatyg

(Seq ID No: 471)

Homo sapiens cyclin-dependent kinase 16 (CDK16):
cgccctttattcecttgecteggectecgecacagagagcaaatcagattggectgggecgacaacctcaaa
gggcggggctgcacacgttcactacgggaatgaggtagecggtggagggggcagttgggcggggata
ggccgtcctagctaaggtggtaaaggccaataactcttcaggctgectcectectecgaaaagtcatcet
tctcgcgaacctttaaaatgcecttcecctecccaagecacctcaagggactagaactgagtgecttcecatt
tgtcttttttcctccttgcaaaagtceccgtttgeccaccatggggatgtaccaagtgagaccgagta
gggggaacgagtggtgattgacgcgccaggttactggccactgctcacctaggecgctagcaaactt
ctgccaagatcggaactgagtactaaacagcctccacagttctcececctggtgecgtectecggettgg
cgccgecatcctectectgggectecgecgatggecgegtececctecegetgeggacgggtectttggtac
atg (Seq ID No: 472)

Homo sapiens serpin peptidase inhibitor, clade E

(nexin, plasminogen activator inhibitor type 1), member 2 (SER-
PINE2) :
ctgcctcectttecggectgtgaccctecctegecgeecgecgettggectgegtectecgactecccgege
cgccgagaccaggctcceccgetcececggttgeggeecgecaccgecctceccgeggeecgeccectggggatce
agcgagcgcggtegtcecttggtggaaggaaccatg (Seq ID No: 473)

Homo sapiens pancreatic lipase-related protein 1 (PNLIPRPI):
aactcctttcccecctgectgtgacgtacaggtgaggtaaacagtactgaagtccagggegtcecggtge
tcactgctctggcaatgcccggtgagactgaattatgtttaaatttattgtagatyg

(Seq ID No: 474)

Homo sapiens peripherin (PRPH):
ggctccttcecccagecccecggectagetectgecgaacggtgactgeccatecttggecgcaatyg
(Seq ID No: 475)

Homo sapiens RAD21 homolog (S. pombe) (RAD21):
gacccttttceccececteeececgggecacccageccgcccaactcecccageggagagcaaggttttettet
gttttcatagccagccagaacaatg (Seq ID No: 476)

Homo sapiens signal sequence receptor, delta (SSR4):
ttttcttttcctctaggcagagaagaggcgatg (Seq ID No: 477)

Homo sapiens tissue factor pathway inhibitor (lipopro-
tein-associated coagulation inhibitor) (TFPI):
ctccctetttgctctaacagacagcagecgactttaggectggataatagtcaaattcttaccteget
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ctttcactgctagtaagatcagattgcgtttctttcagttactcttcaatcgecagtttettgate
tgcttctaaaagaagaagtagagaagataaatcctgtcttcaatacctggaaggaaaaacaaaata
acctcaactccgttttgaaaaaaacattccaagaactttcatcagagattttacttagatg

(Seq ID No: 478)

Homo sapiens ubiquinol-cytochrome ¢ reductase binding protein
(UQCRB) : gcttctctttctggtcaaaatg (Seq ID No: 479)

Homo sapiens mitogen-activated protein kinase kinase kinase 12
(MAP3K12) :
ccgccttttgtgectgeggeccgecggageecceccgagggeccagtgttcaccatcataccaggggecag
aggcgatg (Seq ID No: 480)

Homo sapiens sushi-repeat containing protein, X-linked (SRPX):
tggtctcttcggtctectgecgececccgggaagegegectgecgetgecgaggecgagctaagegeccey
ctcgccatg (Seqg ID No: 481)

Homo sapiens aminopeptidase puromycin sensitive (NPEPPS):
ccccctceteccteectecttgegggecctecteccecttececctecectecgeeccecttecececgtagg
cagcccgceccgcecagteccecgeccgcaccgectectteccagecectagegetecggetgggtetcte
ccccgeccceccaggcteccceccggtegetetectecggeggtegecegegeteggtggatyg

(Seq ID No: 482)

Homo sapiens fibulin 5 (FBLNDS):
tcgecttectgecccgggegectecgcageccgagegeggecggggaagggcetectectececagegecgage
actgggccctggcagacgccccaagattgttgtgaggagtctagecagttggtgagcgectgtaatce
tgaaccagctgtgtccagactgaggccccatttgecattgtttaacatacttagaaaatgaagtgtt
catttttaacattcctcctccaattggtttaatgctgaattactgaagagggctaagcaaaaccag
gtgcttgcgctgagggctctgcagtggectgggaggacccecggegctctcececcegtgtectetceccacg
actcgctcggcccectctggaataaaacacccgegagccccgagggcccagaggaggecgacgtgcece
cgagctccteccgggggtcccgeccgecgagetttettetegecttegeatetectectegegegtet
tggacatg (Seqg ID No: 483)

Homo sapiens lysophospholipase I (LYPLAL):
cgctcttecttecegettgegectgtgagetgaggeggtgtatg (Seqg ID No: 484)

Homo sapiens high mobility group nucleosomal binding domain 4
(HMGN4) :
tcgtcttctctgtecttagggectggtgetggeectgeccacgectagggctceccggegegtcacgggce
ctcagctgggattcccgcgcccctcecggacggceccacgagactecggacatctttccaggaacagegtyg
aggaggacagaagcacccaacaggactgctcaagccacctgcgaacactgctgctaccatg

(Seq ID No: 485)

Homo sapiens eukaryotic translation initiation factor 3, subunit M
(EIF3M) :
agttcccttttccggtcggecgtggtcecttgecgagtggagtgteccgetgtgececgggectgcaccatg
(Seq ID No: 486)

Homo sapiens Sec23 homolog A (S. cerevisiae) (SEC23A):
cctcctcttgacgtggcagaggecggegeccageccatg (Seq ID No: 487)

Homo sapiens cartilage associated protein (CRTAP):
cgtcctectttectttectteteectecectttteeccttecttegteececttecttecttectttege
cgggcgcgatg (Seq ID No: 488)
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Homo sapiens vesicle amine transport protein 1 homolog

(T. californica) (VATI):
ccgcecctcecccgetggatccecgecagecgecggectettececcgacgegttecgectteccecagetgtyge
actctccatccagctgtgcgctctecgtecgggagteccagecatg (Seq ID No: 489)

Homo sapiens importin 7 (IPO7):
gcttctetttectttecgegecggttgecgetgeggagegeggecgggtecatgtgegecagtgagtgg
cgctattcctggcccagtagcacccgageccecgggtttgaccgagtccgegetgegatg

(Seq ID No: 490)

Homo sapiens ATG7 autophagy related 7 homolog (S. cerevisiae)
(ATG7) :
gctcctttgcgcacgcgcegecgcttcccagtggcaagecgecgggcaggaccgegttgegtecateggg
gcgcgcecgcectcagagagagectgtggttgeccggaagttgageggecggtaagtgagecgeggegggcyg
agggtgtagtggggtcttgctgggccggttttggaggcctggagtcaaggggcgagctcgecaggyg
agggcgagggtcacagcaagtctcaggatcctcectectgccagtttectgggtggtecttectectec
agggactcactgattccggctggcgecceccttegtcectgtageccgegtececctcagactggttcagtec
ggggtcttctgacttggaagctcgtgctgatttcctaagtcagececectectgtectecttggtagge
agtgctcagaatcttcagtgttggaacacgggagatgggacatttggattcccagcctggectgtgt
ctggatttgctgtctctggcacgttccttceccccatctaagetgettttccatctgecaaaatgggaa
tgataatccgccatttgtttaagtgaggaggttaaataagtttactttctgagaaagaagattctce
gattccttggttacagggttagaaactaatg (Seq ID No: 491)

Homo sapiens dynactin 2 (p50) (DCTN2):
cgctcecctttgecgecgecttageccgggacccgaacccagectcectececcctacccgaacaccggcec
ccggctccaccgaggcccgggtececcageccgtectegeegecgecatg (Seqg ID No: 492)

Homo sapiens acidic (leu-

cine-rich) nuclear phosphoprotein 32 family, member B (ANP32B):
agcccccecttttececteccatggtttctcteccgeteccegtgagtaacttggetecgggggctecgetce
gcctgcccgcacgeocgeccgccacccaggaccgegecgecggectecgecgetagcaaaccecettece
gacggccctcgctgegcaageccgggacgectctecccecectecgecececegecgecggaaagttaagtt
tgaagaggggggaagaggggaacatg (Seq ID No: 493)

Homo sapiens protein C receptor, endothelial (PROCR):
acttctcttttccctagactgcagccagecggageccgecagecggeccgagccaggaacccaggtece
ggagcctcaacttcaggatg (Seg ID No: 494)

Homo sapiens actin related protein 2/3 complex, subunit 1A, 41kDa
(ARPC1A) :
cgctccctetgggettecgtectecgeeccgegeccgacggagectgttecgegtcgactgecccagag
tccgcgaatcectcecegetecgagecegtecggacteccecgateccagetttcectectectttgaaaac
actaagaataatg (Seq ID No: 495)

Homo sapiens chaperonin containing TCP1l, subunit 4 (delta) (CCT4):
aggcccccttctecgectecgectectcececcgacgeecggegecgectttectggaaggttcgtgaagge
agtgagggcttaccgttattacactgcggcecggecagaatcecgggtccateccgtecttcecgagcece
aacccagacacagcggagtttgccatg (Seqg ID No: 496)

Homo sapiens Niemann-Pick disease, type C2 (NPC2):
gcttctttcccgagecttggaacttcecgttatccgegatg (Seq ID No: 497)

Homo sapiens phosphoribosylaminoimidazole carboxylase, phosphoribo
sylaminoimidazole succinocarboxamide synthetase (PAICS):



10

15

20

25

30

35

40

45

WO 2013/143700 PCT/EP2013/000938

155

acccctcttttctagagttctgectecgettecccggegeggtecgcagecctcageccacttaggata
atg (Seqg ID No: 498)

Homo sapiens ST6 (al-

pha-N-acetyl-neuraminyl-2, 3-beta-galactosyl-1, 3)-N-acetylgalactosa
minide alpha-2,6-sialyltransferase 2 (ST6GALNAC2):
ctceccecttetgectgggacgtcageggacggggegetecgegggecggggetgtatg

(Seqg ID No: 499)

Homo sapiens polymerase (RNA) III (DNA directed) polypeptide C
(62kD) (POLR3C):
aagccctttcecgaggatggcaaaggatctgggaatgettctccaaagatatgtggatggacgaaat
aggtctctggtgatactgaggcggggtggggacggggaggcaaagacttggcttcttaggaattgg
aagaaataagtaaacaatgtttggtagcaatttgtaataaggaagtaatcataaaattaactacgt
ccgtttctgattgtgtcaactttgtcaaggagtagaagtttaagaattgaatactgtcctgcaaac
aacgtaacctcatctcctgtttgacacaccctgttgagaagcagtcctttacctcctaaatttctt
tttcgaaattatcatttcctttatggactgagaataacactgectgttcactcccaccgagetgtyg
aacagtgaccttaattcttccaagcagggaagtgtagaaactaaggtctgtgacagaccgcaaaat:
catctcccaatctttaaggaaaatcagaatcacgcataatcccatagagataaatttgatgcatag
tcttttcctatgcatacatttttectttttttttacaataattgaatttttatattttttcagett
gcttctgtcacttaatatattatgagtaattttttttggttttttttgttttggagacagaatctc
gcactgtcgcccgggttggagtgcagtggecgecgatecteggectcactgecaacctectgectececggcet
tcaagcgattctccectgtctcagectecectagtagctgggattacaggcacccgeccaccacgeccag
ctaatttttttgtgtgtttttagtagagaaggggtttcactatattggccaggctggtctcaaact
cctgacctcatgatacgcccacctcecggtctcccaaagtgctaggattacaggectgagccacecgcg
ccagcctattatgaataattttctacatgaatacgcatcgtactaaataactttaaatgttggtgt
agtatgccattgtatgggtatggcatcatttattgttagacgttagattgtttccactaagtcggt
attataaagagaactaatgacttcattattattagctttttctttctttggacacaatatccaaaa
agaaattgttgtttcaaagatatgcaagatttttaaggctttttgatatgtattgtcaaattgccc
tccagaaagaatacatgaatttacactcagcagctctgcecttccagegtgaaagactttctattgta
ccattttggtgttttttcectagctctcagactecccagtacaatg (Seq ID No: 500)

Homo sapiens influenza virus NS1A binding protein (IVNS1ABP):
gtgtctcceggtcgegegtggaggteggtecgectcagagetgetgggecgecagtttctececgectgetg
cttcggcgeggcectgtatcggecgagecgagcgagttecececgegagttceteggtggegetececcecttect
ttcagtctccacggactggcccectegtecttctacttgaccgetecececgtettecgecgecttcectgg
cgctttccgttgggeccgattecegeccgettectectgetteccatecgaagetctagaaatgaatyg
tttccatctcttcagagatgaaccagattatgatgcatcattatcacagaagaaattcecgtgtctat
agcttttaaggacttgattacatcattttcaagcctgatagttttggaatcaccattagagcttaa
gacacacctgccttcatttcaaccacctgtcttcataccctgacgaagtgcaccttttaacactce
tttgtccttggattacttaagagttcccagaaatacatttgccaccaacagagtagccaaatttat
aaggaaaaatg (Seq ID No: 501)

Homo sapiens thioredoxin interacting protein (TXNIP):
acccctctttttctccaaaggagtgcttgtggagatcggatcttttecteccagcaattgggggaaag
aaggctttttctctgaattcgcttagtgtaaccagcggcgtatattttttaggegecttttcgaaa
acctagtagttaatattcatttgtttaaatcttattttatttttaagctcaaactgcttaagaata
ccttaattccttaaagtgaaataattttttgcaaaggggtttcctecgatttggagettttttttte
ttccaccgtcatttctaactcttaaaaccaactcagttccatcatg (Seqg ID No: 502)

Homo sapiens ecotropic viral integration site 2B (EVI2B):
ttttcctttcttageccaaatcaccaaaatgtccagttagaacaagaatttagcattctgcaaaaga
agttaacagctgagataacgaggaaatattctgaaatg (Seq ID No: 503)
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Homo sapiens guanine nucleotide binding protein

(G protein), alpha inhibiting activity polypeptide 3 (GNAI3):
ggttcttctgggcgctaagggagctgacggagagggccaccgeccagcaatagacggtgcectcage
ctgccgagceccgecagtttecgtggtgtgagtgagtecgggecccgtgtccecctctceccgecgecgeca
tg (Seq ID No: 504)

Homo sapiens polymerase (DNA directed), eta (POLH):
cggcccttcecgcagecgggegegetgtcagacctcagtetggeggctgecattgetgggegegecgetce
tcgtetgatccectgectggggacggttgececgggcaggatectttacgateccttecteggtttetee
gtcgtcacagggaataaatctcgctcgaaactcactggaccgctcecctagaaaggcgaaaagatatt
caggagcccttccattttcecttccagtaggcaccgaacccagcatttteggcaaccgectgetggea
gttttgccaggtgtttgttaccttgaaaaatg (Seq ID No: 505)

Homo sapiens solute carrier family 2 (facili-

tated glucose transporter), member 1 (SLC2Al):
cgctctctggcaagaggcaagaggtagcaacagcgagcegtgcecggtecgectagtcgegggtceeccga
gtgagcacgccagggagcaggagaccaaacgacgggggtcggagtcagagtcgcagtgggagtccec
cggaccggagcacgagcctgagegggagagecgecgetcegecacgececgtegecaccegegtacecgg
cgcagccagagccaccagcgecagegetgecatg (Seq ID No: 506)

Homo sapiens zinc finger protein 138 (ZNF138):
gggtctttgtctcgctgcagecgggtgectgcaggtectggecttcacttttctgegtecctecttactcee
tagaggcccagcctctgtggcgectgtgatctggttattgggagattcacagctaagacgccaggat
cccccggaagcectagaaatg (Seq ID No: 507)

Homo sapiens ubiquitin specific peptidase 3 (USP3):
ctttctttgacgcaagggctcgagacgcageccgccgtecggecgagecgeccggcectagaagecgacace
agacggagcctccggagttcctceccgeccccacctegecgggtectggagecgcagtcctcecccaget
gccectecctecgtggeccatg (Seq ID No: 508)

Homo sapiens calcium channel, voltage-dependent, gamma subunit 3
(CACNG3) :
ctgtcttttctccagtttgagcgggggtgtcgggagcaggecggagagcectttectgegaggectgtgg
aagcagtgaacactcttctcagcggctcgectcccagecagtgctattttttgeccatcecgeccteac
ccccagcacacgcgctcgcacacacacgcacgcacgcacacacacacacacacacactcacacaga
gacctctctgggtttctttgecttgagtctecccggggetgtgagaagccaggecgcatctcaaaccg
agctggcagctccaggctccggageccatgcececctgcacggaccctegtectttaccacgectectgagg
aatgaaaggaacccagggaccctcagaaggcagcagtgatgcggaccaaccccccggagectgeac
ccttccgagggccataggcgacccagggaactggagagagectccagaaaggaaatcccagetttcce
caaagtccctgtggatgctgacaaaaggagacctgaatttttggaagagectgtactaggttaccce
ggctgcagagtgattttccecctcececggecactgactecteccectceccaacecececcagecgtccagagtac
catgaagaattatg (Seq ID No: 509)

Homo sapiens guanine nucleotide binding protein
(G protein), beta 5 (GNB5): ttccctcteccgectgecgtccececgegegaagatyg
(Seq ID No: 510)

Homo sapiens chaperonin containing TCP1l, subunit 8 (theta) (CCT8):
cttccteccecgeggtetteccgageggtecgegtgaactgecttectgecaggetggecatg
(Seq ID No: 511)

Homo sapiens prostaglandin E synthase 3 (cytosolic) (PTGES3):
cgctctttccgegeggtgecattectggggeccgaggtcgagececgecgectgecgecgtcgectgagyg
gaagcgagaagaggccgcgaccggagagaaaaagcggagtegecaccggagagaagtcgactcecect
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agcagcagccgccgecagagaggcccgcecccaccagttegecegtececcetgecccgttcacaatyg
(Seq ID No: 512)

Homo sapiens zinc finger protein 266 (ZNF266):
ttttcttcctggtggegtttgggecttaatacagetttggcgaggtcggatgacgggtgggageccag
cggtggaaggggtggcgaaagtaccggtttgcececcaggecgecgaggggectccttagagagacct
tgcctgcectecegetegegtecgecggggecgegegggtectectggegecgecaggttcaaaaagec
actcgagttgtcactgcgacggccctgggccaggagecgtttcgggatectgtcaaacaacgagttt
tcgtegttcgaatcaggttgactggtceccttcateccececcaatcteceegtacctggcgagtccaget
cgtcgcggcaatgctaagaaaagagtgatatgcaagctgagaccaaaaatatggtatgatttagcec
atactgaaggggaaggaaataagagctgggcaaagcattctgtgaattggctgactccacttctat
ggtgagagagaggagtgcatcaaagattactcccagtagagatggtttcagcatgttggccagtct
ggtctcagactcctgacctcaagtgatccacccacctecggectcccaaaatgectgggattacaggt
ataagccactgtgcctggccaaagataccgttaaccctggataaagagaatggaggttacctcectgt
ccgtgtagattcctaagctgtcctggagtgatccttggagtaaaggaaaggtgctttgaagcacat
tcagccatcagccctgtgggatggcagecactgatttgtectatggtctttacagggacccagtcet
gccttcaagaaaagacagaagtagaaagggtggtggctgactgtctgacaaattgttatcaggtat
gcaggaagtatatccttctccaaaatatcatacttgcatcaccaggtagacacatttccttctaca
cagaattatcttcagagcttcttaaagcaaataaagcectgcecttcaaggactgagtccctagtcgaa
ttceccggaaggagtggagectgtcatattgtgtttatctagecatctgctcaagagtgtgetgecagt
ggagggaaatcagatgacctcccagtctggttgtgttacatacaatcatgtgtaagaagtgccatt
caagccgtgtcactggaggggactgacagtgagattcagtgacttttgatgatctggctgtggact
tcaccccagaagaatggactttactggacccaactcagagaaacctctacagagatgtgatg
(Seq ID No: 513)

Homo sapiens methylenetetrahydrofolate dehydrogenase
(NADP+ dependent) 2, methenyltetrahydrofolate cyclohydrolase
(MTHFD2) : gcttccctcccggegcagtcacecggecgeggtectatg (Seq ID No: 514)

Homo sapiens chemokine (C-C motif) receptor 9 (CCR9):
cttcectttctecgtgttgttatcgggtagetgecctgectcagaacccacaaagectgeccctcecatece
aggcagagagcaacccagctctttccccagacactgagagectggtggtgectgectgtcccagggag
agttgcatcgccctccacagagcaggcttgcatctgactgacccaccatg

(Seq ID No: 515)

Homo sapiens heat shock 105kDa/110kDa protein 1 (HSPHI1):
cctccecttttgggtecggtagttcagecgecggegecggtgtgegagecgecggcagagtgaggecagg
caacccgaggtgcggagcgacctgecggaggctgagecccgcettteteccagggtttettatcagee
agccgccgetgtecececgggggagtaggaggctecctgacaggeecgeggetgtetgtgtgtecttetg
agtgtcagaggaacggccagaccccgcgggeccggagcagaacgcggccagggcagaaagcecggegge
aggagaagcaggcagggggccggaggacgcagaccgagacccgaggcggaggcggaccgcgagecg
gccatg (Seq ID No: 516)

Homo sapiens StAR-related lipid transfer

(START) domain containing 10 (STARD1O):
tggtcctttcttttatgattcacaaggaatgaccctecttcategectctectaattcagtectcac
aacagtccttttacaaatgggacaacaggttagaggaagtcaggcagatttccagcatcatagaga
gtaaaggaccagggaaggatcaggattcaaggactgcacccaggctctgecttccagettgetgtgt
gactttgggtaattttgttcccttagggaactgagectttctcatttgtaaatgcaaacaggctgtt
gggaggatcaaatgagatccaggggtgaaaacagcttagtttactttcaggaatttacccacgcgg
tatataaaggcaaaatattattatagtcaggtgattgtagattgaggaacccatttcctcattctg
caaattgcaaacctgagggcccaaagagggacaggggcttgccccaggtctcagcaggctgtgagce
aagagctaaagcctaatcctcctgectttgggectggageccttececttgtaccccaggggtcagty
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tctttgttggatacaggcttagattgactgactgtaccctgagaacctaggggagtccecctgttccee
aattcttctecctacccccaccttggectgatggaggaagaccctgectgtgttgagatgagcaccag
agccaagaagctgaggaggatctggagaattctggaggaagaggagagtgttgctggagctgtaca
gaccctgcecttctcaggtceccaggaaggtggegtcagecatctgcagececgegtcgacgttgteggage
ctccgecggaggacccaggagageccggactaggaccagggecctgggectccecccacactececceatyg
(Seq ID No: 517)

Homo sapiens UTP14, U3 small nucleolar ribonucleoprotein, homolog
A (yeast) (UTP1l4A): ctttccttcggcttccgttecttggtccatgtgagagaagctgget-
gctgaaatg (Seq ID No: 518)

Homo sapiens SUBl homolog (S. cerevisiae) (SUB1):
ggttctctgtcagtcgcgagcgaacgaccaagagggtgttcgactgctagageccgagcgaagegat
g (Seq ID No: 519)

Homo sapiens minichromosome maintenance complex component 5
(MCM5) :
ccgcctettgtttttecccgecgaaactecggeggetgagegtggaggttettgtectececcctggtttgt
gaagtgcggaaaaccagaggcgcagtcatg (Seqg ID No: 520)

Homo sapiens RNA binding motif (RNP1l, RRM) protein 3 (RBM3):
tactctttatcaatcgtcttceccggegecageccegtecctgttttttgtgectecteccgagetegetyg
ttcgtccgggttttttacgttttaatttccaggacttgaactgeccatg (Seq ID No: 521)

Homo sapiens KDEL

(Lys-Asp-Glu-Leu) endoplasmic reticulum protein retention receptor
1 (KDELR1):

ctccecectetegetctecteectetteccggetecagetcecgecgecagetecagectttgetecce

cctcccaaagtcecccecteccececggagecggagegecacctagggteecctcecttececgtecceeccageccage

tacccgttcagaccagcagcctcggggggcacceececgecagectgecteectecececgetcagecce

tgccagggttccccageccatg (Seq ID No: 522)

Homo sapiens StAR-related lipid transfer

(START) domain containing 3 (STARD3):
agatcttcttccgctctgaggecgctactgaggececgecggagecggactgeggttggggecgggaagag
ccggggccgtggctgacatggagcageccctgectgetgaggececgegecectecececgecctgaggtggg
ggcccaccaggatg (Seq ID No: 523)

Homo sapiens heterogeneous nuclear ribonucleoprotein A0 (HNRNPAO) :
cggcctctttgtgtggtgecccagataggggagecggaggtggeggcggeggeggtageggtggectt
ggttgtcttccagtctcecctcggctegecctttagecggecacegeteceectteccteccccttecte
tcttccttecttececctecectteccttttteccttecececgtecggtgageggegggggtggetccag
caacggctgggcccaagctgtgtagaggccttaaccaacgataacggecggcgacggcgaaaccteg
gagctcgcagggcgggggcaaggececgggecttggagatg (Seq ID No: 524)

Homo sapiens chromobox homolog 1 (CBX1):

ggctcttttgttcggctgaggggagggecgttggeccggggectgeggtacgecgcttcagtgaggyg
acgccactgcggccacccggcttgectgecttectgggecgeccactecececccaggegaccecgacgcgac
gcgccagcagcecgcagcaccgattectctcgggectettgggegetgetectgaggtgaggageccgcet
ggaggcgggagagctgggggagggggcgcggcggcggcggcggcgggagecctgegtgagggaacyg
cgctttcgaggcggaggttaggagcggggagcgegeecgggtceccagegtectgettectecgettee
cgcgctgagctcecttegectgtegetgaggegteggtgeccagectgecgtgaaggatggagagggcecggyg
gcgcgaatcctgagccagagactgagtgettgggggtgggecgagcacttgggggecgectcecttecgg
ggccegggtggtetggaacaatgttgettggectgggecggctgecgggatagggcggaaggggacagyg
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cttgaggcttggataggcgtgaggaggcgcatacgaccgcacaaccegaggtttgtaactgtattce
ggaagacgccgggtccggctgggactgccagaggaacctggctttgecaggactacggaggagtaac
gtcgagtgaattggaagagggcccagggccgcacaagcagcgtcacecctttacaccagaaagetgg
cgggcactatg (Seq ID No: 525)

Homo sapiens myeloid/lymphoid or mixed-lineage leukemia (tritho-
rax homolog, Drosophila); translocated to, 11 (MLLTI11):
cgcccttcttaggaggggctgcattgcagggggagagtgaactgacagactcagtcactgaagagg
gaaaaggagtgagaagacaaagccgtcaaagccccaacagctttgtatttcteccagecececggegeag
accccggagctcecceccgaggcactccectccatectttggaacacgccagtaattgattgataacaggaa
gctatg (Seq ID No: 526)

Homo sapiens interferon-induced protein 44-like (IFI44L):
ttttctttctttectagagtctctgaagccacagatctcttaagaactttctgtctccaaaccgtg
gctgctcgataaatcagacagaacagttaatcctcaatttaagcecctgatctaacccctagaaacag
atatagaacaatg (Seq ID No: 527)

Homo sapiens cyclin I (CCNI):
acttcttcctcecttecectetettececcteecteccecagecttecececgecgageggacgcggcage
gcctctgtctcecgetttttettatttttececcececectttecectttetttttttttttttecttttettt
tctcececteccceccecectttcaccatttcecccteggaggecgetttececgggcaggggcagagecggt
ctcaccccceegcectcetecececggecceccgecgeectatggecgagagggageccecctecccaacccggyg
ctcgagcggcggcggcectcaggeccgggggtcatcatggaactaattcecgectgaccgacccagcggcece
gcagccgtgcgtcccgectcgagecgecagecgeccgegeccgegecccccgatececgetteceectttet
ccctcectcagttggeccgagtcgtcecgegegcaccgcectecgegegectatgagaatgaggtggta
acgggcccceccggatgaccccgegtcaccactgtgaggectacagetcectgecggggaggaggaggag
gaggaagaggaggagaaggtagctacagcaagctgggtagcaggcagatccaaaggatatcatg
(Seq ID No: 528)

Homo sapiens methionyl aminopeptidase 2 (METAP2):
cattccctegegetctctcgggcaacatg (Seqg ID No: 529)

Homo sapiens leukocyte immunoglobulin-like receptor, subfamily B
(with TM and ITIM domains), member 4 (LILRB4):
gtctctttgtcctgeccggcactgaggactcateccatctgcacagctggggcccctgggaggagacg
ccatg (Seq ID No: 530)

Homo sapiens destrin (actin depolymerizing factor) (DSTN):
gggtctctcggtcccgcageccgtgaggaggacggtctgecatactecgectgeccecgecggetceccctece
ccgcgteccctgecgaccgecgecggegaagatg (Seq ID No: 531)

Homo sapiens eukaryotic translation initiation factor 2D (EIFZ2D):
gggcccttttecgeggecgggecccagecatggectgeccecacggectgagggectggcagetgetgeg
ccctegetttettgacattcecectggettetgtgetcetettececcaggecacceccagcagacatg
(Seq ID No: 532)

Homo sapiens histamine N-methyltransferase (HNMT): ctgtctttctca-
gaaaaccaaatatg (Seqg ID No: 533)

Homo sapiens ras-related C3 botulinum toxin substrate 1

(rho family, small GTP binding protein Racl) (RAC1):
gtttctctgcagttttcctcagetttgggtggtggeccgectgeecgggcatcggecttccagtcecgegg
agggcgaggcggcgtggacagcggecccecggecacccagcgeccceccgccgcccgcaagceccgecgcgeccg
tccgecgegeccegagececcgecgcttectatectecagegecctgecgececgecgecgeggcececagega
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gcggccctgatgcaggccatcaagtgtgtggtggtgggagacggaaacaagaatctcagtgtaacc
cgagcaaaatcgcgcgtctcagcgttgecttgtatagagctgtaggtaaaacttgectactgatcag
ttacacaaccaatgcatttcctggagaatatatccctactgtctttgacaattattctgceccaatgt
tatg (Seq ID No: 534)

Homo sapiens signal recognition particle 72kDa (SRP72):
tcgtctectccaagatg (Seq ID No: 535)

Homo sapiens zinc finger protein 33B (ZNF33B):
ccgcctttecttttgtttgtctcacgttttgegtgggaggecggtecccgggatttcaggggtcectace
ggctctcttatggcgaatgcaacccgaagagagagtgagetgtatcttcagagttgtctcecegtett
tccaagaacagaacaaaatg (Seq ID No: 536)

Homo sapiens zinc finger protein 16 (ZNF16):
gcctcectttecaagegecgaccegttgaggtecttgtcatg (Seqg ID No: 537)

Homo sapiens zinc finger protein 33A (ZNF33A):
ccgcctttecttttgtttttctcaggttttgegtgggaggeggtecccgggatttcaagggtctacg
cgcttttctatggcgaatgcaacccgacgagggagtgggectgtatcttcagagttgtectceccgtett
tccaagaacagaacaaaatg (Seqg ID No: 538)

Homo sapiens butyrophilin, subfamily 3, member A3 (BTN3A3):

ctttctttttcectttcttcggaatgagagactcaaccataatagaaagaatggagaactattaacc
accattcttcagtgggctgtgattttcagaggggaatactaagaaatggttttccatactggaacc
caaaggtaaagacactcaaggacagacatttttggcagagctgctcactecttgctcagectcagtt

ttctgtgcttggaccctctgggcececatectggecatyg (Seq ID No: 539)

Homo sapiens butyrophilin, subfamily 2, member A2 (BTN2AZ):
ctctttgggatgctttgttgtctggtggtgactgtgecccatgggtgagttgtatcggaaaategte
atgtgaggatcagaggggaaaagaaaacagaggcctctggtctctgectgececctgggtgetcatg
(Seq ID No: 540)

Homo sapiens nudix (nucleo-

side diphosphate linked moiety X)-type motif 21 (NUDT21):
acgcctcecctcttgecgetgtectgttaatggcgggcagtagecgctgaggggattgcagataaccge
ttcccgcacggggaaagtctaccctgectgecactttectgetecgecgtcagegecggagetcgceca
gcatg (Seq ID No: 541)

Homo sapiens stathmin-like 2 (STMNZ):
tgctctttctctagcacggtcccactctgcagactcagtgecttattcagtcttetetectegetet
ctccgectgetgtagecggaccctttgecttegecactgectecagegtctgecacatcecctacaatg
(Seq ID No: 542)

Homo sapiens katanin p60 (ATPase containing) subunit A 1 (KATNAL):
caccctctteccgecgetecccgeccagegacctegeteccggggecgacgeccecgegtgegecagagt
cgccgaggtcgtcecccggcaccggaagtgaccectggegggtttgtcttcaaattctecggecgagecag
gagccgcgcecggcaggtggtgttgacgattgaactgggcagtactggggececgtgagcggagagcaa
agtgggctggactgggtcaggccctccttecectegetgeccgggateteccacteccgecaateecectgt
gcctggegttgggecggtttcccgaggagettgggecgecgcagettacagttgaacatg

(Seq ID No: 543)

Homo sapiens butyrophilin, subfamily 3, member A2 (BTN3A2):
ctttctectttttectttectteccggatgagaggectaageccataatagaaagaatggagaattattga
ttgaccgtctttattctgtgggctctgattecteccaatgggaataccaagggatggttttccatact
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ggaacccaaaggtaaagacactcaaggacagacatttttggcagagcatagatg
(Seg ID No: 544)

Homo sapiens CLK4-associating serine/arginine rich protein
(CLASRP) :
cggcctttcatttecgetteccggtgegggecgecgcgecgagegecageggtgggaggcggecgaccagce
cggttgaggccccaggcttggectcaccacaatg (Seq ID No: 545)

Homo sapiens clathrin, light chain A (CLTA):
ctccctectggegettgtectectectecccagteggcaccacageggtggectgecgggegtggtgtce
ggtgggtcggttggtttttgtctcaccgttggtgteccgtgecgttcagttgecccgecatg

(Seq ID No: 546)

Homo sapiens NADH dehydrogenase (ubiquinone) flavoprotein 1, 51kDa
(NDUFV1) :
gcgtctctatcgcgccagttcecctcagectcagtgctatgaaggtgacagecgtgaggtgacccatet
ggcccgccgcecgatg (Seq ID No: 547)

Homo sapilens signal sequence receptor, gamma (translo-
con-associated protein gamma) (SSR3):
gggcctttgcccgecttggecggecggetctacgttecctgttectegectgcagectccgecatg
(Seq ID No: 548)

Homo sapiens valosin containing protein (VCP):
gcttccctteccgatgattecggectcettcectecggectcagtetcagecgaagegtetgecgaccgtegtttg
agtcgtcgctgecgectgeccgectgeccactgeccactgecacctecgecggatcaggageccagegttgtte
gcccgacgcectcegetgeccggtgggaggaagecgagagggaagecgettgegggtttgtecgecgetge
tcgecccaccgectggaagagceccgageecccggeccagtecggtegettgeccaccgetecgtagecgtta
ccegegggecgecacagceccgceccggecgggagaggcgegegecatg (Seqg ID No: 549)

Homo sapiens zinc finger protein 195 (ZNF195):
gggcctttgtcccgacagagctccacttecctgtecececgeggetetgtgteccectgectagecgtagg
tcgtgtgacccgecaggcaccgggagatccagaagtgaaacgceccaggectctectggaggecaggagat
g (Seq ID No: 550)

Homo sapiens testis-specific kinase 2 (TESK2):
cagtctttcegecggcccgggagectcagecagagetaccagetgeecctgttggettegetggteggatce
gtcctcctggeccccgeccaaacaggecggggggageggecccgactgtggggccatggcagtagtete
ctecgttcgcegeccgecgctagectagetgagtecgecggettetgegectaggggectecccaccgectce
cgcaggctaaggagccgctgceccaccaacgagctgtgagggttactatgcteectetttgecgecgt
ctcctcctecttgeccecgegecaggcaccectectggetgetcagtecectgectcagtgtcaaaccagaag
agaagtaaaattcaacaaaaatttatgtgtggagttccttcttaaaagaagaaaaaagtgattatt
tagactatg (Seq ID No: 551)

Homo sapiens family with sequence similarity 107, member A
(FAM107A) :
agccctccttgctagtctgggacttecececggtggagtgaggaacccagcaacacgctcecctgacttcece
cttcccaaggactcgacctgagaaggacacagcagtctctgaatttcatgectctectctttgatgt
gaagaaaatgaaaagctgaacagttgtggaactgtggatagagttagacaataaggccgccatg
(Seq ID No: 552)

Homo sapiens serine/threonine kinase receptor associated protein
(STRAP) :
ccctcececcteecttteeccteectegtecgactgttgettgetggtecgecagactcececctgaccectcecect
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cacccctccecctaacctecggtgeccaccggattgeccttettttectgttgeccageccagecctagt
gtcagggcgggggcctggagcagececcgaggcactgcagcagaagagagaaaagacaacgacgaccec
tcagctcgceccagtceggtegetggecttegecgecgecatg (Seq ID No: 553)

Homo sapiens mitochondrial ribosomal protein L3 (MRPL3):
ctttctttcecgtecgcagagagcatcggeccggegacegttecggeggecattgecgaaaacttceccca
cggctactgcgtccacgtggecggtggecgtggggactccctgaaagcagagcggcagggcgceccgga
agtcgtgagtcgagtcttcccgggctaatccatg (Seq ID No: 554)

Homo sapiens zinc fingers and homeoboxes 1 (ZHX1):
ctccctteccectecgeccccggacggecgectggggegegegectectectegecaceccccaccctga
gtccccacacteccgeggggceccaccgagetgctgaggecectttgegggececgeccgageggttceccecgg
gtttagggttcacaggtcagagttgactccctgaaaagtgcageccggtttgaaatgcaagatggceg
gcggcgtggcgctgagaggcgcggcggecccctgecaggagaagacagactgectgetttggacctgtt
ggtaatgatggcctgagctaaacatctaactagaagggatacccttccatttcaaagaacagaatyg
ctaaggaagctgtggcaagtgattggagttgtgcttcaaaaatttcagaaattcagcagtatttta
tctgccaacaataagctctttacttgattgcaccatgagaaagctgctaatgagacttgttgagcea
caaaaatggacttgaagaaccaaaagccattgttttcaaatgaagaacactgaacagttttaagcc
tcgatgctttttaatcaccactgagecttttcecctcataacatcagaatg (Seg ID No: 555)

Homo sapiens calcium binding protein P22 (CHP):
ccttecttecctecectectteecctectgtegeegtectettetggegecgetgetecccggaggaget
cccggcacggcgatg (Seq ID No: 556)

Homo sapiens ecdysoneless homolog (Drosophila) (ECD):
ctttctctcaggatttccgectggcttcaggttceggtcaggecgtcgggacagagectgatccagge
ttcggcggccggtggecagetctecgatcagetetegecagtcggagaggeggctaaggaaaggtgeca
cagcagagacgcgaaggagaggccctagaaccttttcaaagaagaatg (Seqg ID No: 557)

Homo sapiens V-set and immunoglobulin domain containing 4 (VSIG4):
gagcctctttggtagcaggaggctggaagaaaggacagaagtagctctggectgtgatg
(Seq ID No: 558)

Homo sapiens prohibitin 2 (PHB2):
tgccctttctttcecgecagecttacgggeccgaaccctegtgtgaagggtgcagtacctaagecgga
gcggggtagaggcgggccggcecacccecceccttctgacctccagtgecegecggectcaagatcagacatg
(Seq ID No: 559)

Homo sapiens signal transducer and activator of transcription 1, 9
1kDa (STAT1):
ctgccttttctcectgecgggtagtttegetttecctgegecagagtetgeggaggggctecggetgceac
cggggggatcgcgecctggcagaccccagaccgagcagaggcgacccagecgegetcgggagaggcetg
caccgccgcgcccccgectageccttecggatectgegegecagaaaagtttcatttgetgtatgec
atcctcgagagctgtctaggttaacgttcecgcactctgtgtatataacctcgacagtcttggcacct
aacgtgctgtgcgtagctgctectttggttgaatccccaggeccttgttggggcacaaggtggecag
gatg (Seqg ID No: 560)

Homo sapiens heat shock protein 90kDa alpha (cytoso-

lic), class B member 1 (HSP90AB1):
agctctctcgagtcactccggcegcagtgttgggactgtectgggtatcggaaagcaagectacgttg
ctcactattacgtataatccttttcttttcaagatg (Seqg ID No: 561)

Homo sapiens cancer susceptibility candidate 3 (CASC3):
cgttctccgtaagatg (Seg ID No: 562)
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Homo sapiens nuclear cap binding protein subunit 2, 20kDa (NCBP2):
gcttctctgcactatg (Seq ID No: 563)

Homo sapiens non-POU domain containing, octamer-binding (NONO):
cgctcttttetecgggacgggagaggecgtgtagegtegeegttactecgaggagataccagteggt
agaggagaagtcgaggttagagggaactgggaggcactttgctgtctgcaatcgaagttgagggtyg
caaaaatg (Seq ID No: 564)

Homo sapiens lectin, galactoside-binding, soluble, 9 (LGALS9):
atttctttgttaagtcgttccctctacaaaggacttcecctagtgggtgtgaaaggcageggtggceca
cagaggcggcggagagatg (Seqg ID No: 565)

Homo sapiens chaperonin containing TCPl, subunit 5 (epsilon)
(CCT5) : cggtctccgccggttggggggaagtaattccggttgttgcaccatg
(Seq ID No: 566)

Homo sapiens haloacid dehalogenase-like hydrolase domain containin
g 1 (HDHDl): cttcctcctcgcecccccacccagacccagaaggcgecaccatyg
(Seq ID No: 567)

Homo sapiens glutamate dehydrogenase 2 (GLUD2):
cttccttectagtecgeggggagtctgagaaagegcacctgttecgecgacegtcacgecaccectecet
ccgectgecgegatg (Seqg ID No: 568)

Homo sapiens general transcription factor IIIC, polypeptide 3, 102
kDa (GTF3C3): ggttctctgtcccggttcctggggttgcacagacagaccctgtaaacatg
(Seq ID No: 569)

Homo sapiens general transcription factor IIIC, polypeptide 5, 63k
Da (GTF3C5):
gggtccctcgcectggctagtaggagagactggtgecttgecececgececggtggactaactcgettaatt
ttaaataaaaagtcgaggacacggcggtcgttttcccgaagacatgggecctceccatgggecattt
gctcecctggaggecctegegtcttgectgagececggggagttaggatgacgecgageggtgagggage
ccggaacgatteccttcgecggaacaattgaggcgaggectttgggagtactttgtgggacggacect
ggcgggccctgccagacgcacagggatg (Seq ID No: 570)

Homo sapiens ancient ubiquitous protein 1 (AUP1):
ccgcectteccaagagececctgecggeccgggegecgaaaatggcggecggeggcgacggecgggcegcetec
tgaagcagcagttatg (Seq ID No: 571)

Homo sapiens coatomer protein complex, subunit gamma 2 (COPG2):
cggccttectgcagectettecgetegecggetgeggegectgggacggttgeggtgggtetggge
gctgggaagtcgtccaagatg (Seqg ID No: 572)

Homo sapiens apoptosis antagonizing transcription factor (AATF):
cggtctctggcggagtcggggaatcggatcaaggecgagaggateccggcagggaaggagettcgggg
ccgggggttgggecgecacatttacgtgegecgaagecggagtggaccgggagetggtgacgatyg
(Seq ID No: 573)

Homo sapiens integrator complex subunit 6 (INTS6):
tctectectttcteccaccacctecgggecccecggtgteccecggccagecactatg
(Seq ID No: 574)

Homo sapiens F-box and leucine-rich repeat protein 4 (FBXL4):
tcttcecttecgggtcgegectaggecgggettgeggeggttgtgeccgecatctagagagtcggggagce
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cgcccccgecacccaggecttectegegetgectggtegetggtgaagececgeggegegegectetcece
cggaccctgcagggtaaaagaatgtcacatgtcagcatttgtacctgaagtcagcatgcaaagttce
agggtacctggatgaatgccaacttttgcatttceccatgtgtatcctgtgaccattctatctggga
acatccttcaaagagttcatgcatcttactgaggacacctgaccttttgaagcttcataattcaca
tctagatg (Seq ID No: 575)

Homo sapiens guanine nucleotide binding protein

(G protein), gamma 3 (GNG3):
gctccttctagecatccttcatccttcaggtaccagecatccagacagtgecttgagetgecagaaact
gagaccagacctctggcctggccctecccaggggectectttegtatagtcactgettcectgcatca
gatactttcagctgcaactccctactgggtggggcacccatttcaggcagaaggttttggtaccct
ccactgaccctacacccagggctgctactgccgettgtggettcaggatg

(Seq ID No: 576)

Homo sapiens histidyl-tRNA synthetase 2, mitochondrial (putative)
(HARS2) : aggccttttgttcctgtcecccggaaagececggegtectgecgegecgatg
(Seq ID No: 577)

Homo sapiens interleukin enhancer binding factor 3, 90kDa (ILF3):
cctecctectectecttcectegecattgecagttggacccagcagecececggegegecaccgegtggettttg
ggggcagaccccggcgggctgtggecaggagggcggcggcggcggetgecggtcgaagaaggggacgce
cgacaagagttgaagtattgataacaccaaggaactctatcacaatttgaaaagataagcaaaagt
ttgatttccagacactacagaagaagtaaaaatg (Seqg ID No: 578)

Homo sapiens polymerase I and transcript release factor (PTRF):
gtttcctctgctctecgectcectegeccgetagetctectecctteecgetectgettectetecgggtce
tccecgetccagetceccagecccacccggecggtecccgecacggetecgggtagecatyg

(Seqg ID No: 579)

Homo sapiens 5'-3' exoribonuclease 2 (XRN2):
tgccctetgecgetgetececgtetetttggttacgetecgtcagecggtcggecgecgectceccagece
gtgtgccgctatg (Seq ID No: 580)

Homo sapiens 2-hydroxyacyl-CoA lyase 1 (HACL1):
ccgcctcttecttececgttgtttaaggcagttggttgecctectgtcecgtcagaggtgecagtacca
gaggtggcgtgctgeccgatttcgegtttgeecttgetggatgattecgettgtttgececggetgegtyg
agtgcttagagcttttcggtggaagatg (Seqg ID No: 581)

Homo sapiens zinc finger protein 346 (ZNF346):
ggctctctaccggtgagggtttgeggggaagatg (Seq ID No: 582)

Homo sapiens microtubule-associated protein, RP/EB family, member
3 (MAPRE3):
cagtctctgtgcgttgaagccggagaccgecggeggectcagcgaggaccctcecgecccggagccge
cggccggagceccgcagcectcectgecgcagegeeccecegecacctgteccctecccctecgecctecgecg
gagccgcctcgtgcactctggggtatg (Seq ID No: 583)

Homo sapiens splicing factor 3b, subunit 3, 130kDa (SF3B3):
gtgcctttttccgeccgecgecgeccaccagaatgtceccectgtettgaggtctaatggecggacgeccagtat
gttggagttggtggtggcttaagttttgaagggaggtagcatccgttggatatccacaccatcctt
ctcgctgcaggctttcttggactccgtactgttggtgtaaccaaggectggaggtctgggtggete
aggtttcctgcagccatg (Seqg ID No: 584)
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Homo sapiens spondin 2, extracellular matrix protein (SPON2Z):
ctgcctctcecgctggaggccaggecgtgcagcatcgaagacaggaggaactggagectcattggecg
gcccggggegecggcectecgggcttaaataggagectecgggectectggectgggacccgaccgetgecyg
gccgegetceegetgetectgecgggtgatg (Seqg ID No: 585)

Homo sapiens solute carrier family 13 (so-

dium/sulfate symporters), member 4 (SLC13A4):
ttttcttttctgctttgcaggcccaggctcaaggcaaattataagtagggaaccaatttgagggaa
agacatgtgaacagagttaaggtaccacgtcctgggagecgaccagcagececcacctgaagtccgea
tgcaactctgacaagctcaggtgcttgttttaaggaaaggggctactagagtcttaccaacagcga
gcccaggtgggagatgaaacaggtactccccaaaataggtcatcecgagggaggaaaactgatggag
agcacaatgtgctctgagcgtttttaatgtttttaagcttttaaatgatttcttcaaggccgagea
gcagcagcaaaggtgtggcttaaaggattaagggggtttctgctgacacctagaatgaagttactce
tattactaatcaagccgagaggaggcccactatgeccececgtttatcatectttcecccagttectttt
tgctggtcacaaaacgatgctcatcaatcccacctaaagcaggaggccaggagcccagectettgt
agaaacagcgagggtataactgccctceccgttectgecccccaagacgaaggaggactctecggaagec
aagaaaggtttaagaagtctttctggatagagagcagtgcccaggcaggaagectttegecggeag
agcggggtccaaggacgagctggagaggacagaggcgegatg (Seq ID No: 586)

Homo sapiens PRP6 pre-mRNA processing factor 6 homolog
(S. cerevisiae) (PRPF6): attcctttccttcctageccttggtecgtcecgecgccaccatg
(Seq ID No: 587)

Homo sapiens eukaryotic translation initiation factor 3, subunit K
(EIF3K) :
ccacctcttcctgttcecccgtecttgaggacgececgtgecgggtcagtgttagectccageecctggtt
gtggaaggcgacagaagtcatg (Seq ID No: 588)

Homo sapiens ataxin 10 (ATXN1O0):
cccectecceccgeggegecgtetectectcecgectgaggegagtectgggetcagectagagetcet
ccggcggeggcgceagcettcagggcagegegggetgecageggeggeggeggttagggetgtgtaggg
cgaggcctcccecccttectectegecatectactectecctectegtecatecteccecttegtecte
ctcgccttectectectegtcaggectecgacccagectgtgagecggcaagatg

(Seg ID No: 589)

Homo sapiens secretogranin III (SCG3):
ctteccttcecctcacttectectgcaggagggagecgagagtaaagctacgeccctggecgegecagtetecg
cgtcacaggaacttcagcacccacagggcggacagcgctceccectctacctggagacttgactececg
cgcgccccaaccctgcttatceccttgaccgtcgagtgtcagagatcctgcagecgeccagtececgg
ccecectecteccgecccacacccaccctectggectecttectgtttttactectecttttcattecataa
caaaagctacagctccaggagcccagcgccgggctgtgacccaagecgagegtggaagaatyg
(Seqg ID No: 590)

Homo sapiens polymerase (DNA directed), mu (POLM):
cttccttcecegtctecgectecggagtttecectetgegttegetecgecgetgetggaggetgtegtecca
atg (Seq ID No: 591)

Homo sapiens epsin 1 (EPN1):
cctceccttectgttgettcececgtcectecteggeggectceccectecececcgececggetectecgecgecectte
tgggcggcggggcggcggagecgtecggegtgeggeccctecttgegttecgtgegtgegececgtggece
cggcgcacgtcececcgecgacaccgaggccgagecggggcagggggctgaccgeccatgaccccccagagce
ccggcgtgagggggcecgagatgcggtgacctgeccagcacctgecgecagecttegtecgggagtege
cccatctctccacgcatecggggecctgtgeccecttgetgetgcagecgggeaccatg

(Seg ID No: 592)
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Homo sapiens Sec6él alpha 1 subunit (S. cerevisiae) (SEC61Al):
gtgtctcteggeggagetgetgtgecagtggaacgegetgggecgecgggcagegtecgectecacgegg
agcagagctgagctgaagcgggacccggagcccgagcageecgeegecatg

(Seq ID No: 593)

Homo sapiens Obg-like ATPase 1 (OLAl):
cgttctctcctecctteccteccegecteccagectgecggecaggacctttectectegetgecgetgggac
cccgtgtcatcgeccaggcecgagcacgatg (Seqg ID No: 594)

Homo sapiens sorting nexin 12 (SNX12):
aggcctctgtcccecccacccecectttecececggtececaggetcectecttecggaaagatyg
(Seg ID No: 595)

Homo sapiens LAGl longevity assurance homolog 2 (S. cerevisiae)
(LASS2) :
cggcctttttttcececggectgggectecgggectcagetcgactgggetcggecgggecggcggeggcecggcy
ccggcggctggcggaggagggagggcgagggcgggcegcgggcecggcgggcgggcggaagagggagyg
agaggcgcggggagccaggcectecggggectecggagcaaccacccgagcagacggagtacacggage
agcggccccggcecccgecaacgctgeegecggcetactececectettgatgececctececetttgececte
actcaggatg (Seq ID No: 596)

Homo sapiens cytohesin 4 (CYTH4): tcatcttttccccagaggcgtcggaatg
(Seq ID No: 597)

Homo sapiens transportin 2 (TNPO2):

aattctctctectttggecteectecttecgecgecgagtetectggagaagccgcagecgegagttgecgce
cgctgctgccecggggecgggtaagtgggectcactcagagecccgaccctecttggeccecggettgeg
tcgaccccegecgggecaccgagectgecgecgegegeggeccgggegtcggggecgecgeccgaccgg
gaaaggccgggaagccggttgggecccgatcctectggecagectagaacgggecgggcgggggagggyg
ggaaccgagcagagcttagggggtggggcctcggagccaggceccatgtcggggctcectcaagaagag

ggccagtgggactgctggggtcgggctggaggggatctgattgggggaagegtctggggactgett
ggggcctgattgggggacgtcgecgaggateggettgecttgegecatg (Seq ID No: 598)

Homo sapiens makorin ring finger protein 1 (MKRN1):
gggcctttgectgtgtgggataaacagtaatg (Seq ID No: 599)

Homo sapiens vinculin (VCL):
ctgtctcttcgecggttcececggececcgtggatectacttctetgtegecegeggttegeecgecccyg
ctcgccgeccgegatg (Seq ID No: 600)

Homo sapiens DEAH (Asp-Glu-Ala-His) box polypeptide 38 (DHX38):
cctccttttecctgecccccagactagaggegggatgtagtectecttaggctaagagtgattggtcaca
aggagactcggaagtgtctgatcagagccccagaggaggecttgagagectgttggecgtaccgtte
cacacttggatccaggaatcgggcgtgttccaggctgctctctatggtagetttgggcggatagag
ggggcgcgcaaagtattaagggacaataatggccecgectttcaaggtgtggattttggctceccttgage
ctgtctgagcgaggggtggcagecgeccggegecccagaatccgggacagaagggtcccaagagtege
gcttggtgagagaaatcccagatcctgtgatg (Seqg ID No: 601)

Homo sapiens osteoglycin (OGN) :
catcctctaagcttttaaatattgcttcgatggtctgaatttttatttccagggaaaaagagagtt
ttgtcccacagtcagcaggccactagtttattaacttccagtcaccttgatttttgctaaaatyg
(Seq ID No: 602)
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Homo sapiens NIN1/RPN12 binding protein 1 homolog (S. cerevisiae)
(NOBl) : gctcccctctcacgcagceccaacatg (Seqg ID No: 603)

Homo sapiens nudix (nucleo-

side diphosphate linked moiety X)-type motif 5 (NUDTS):
catccttttagcaccgcgagaggcgeccggtgtttcgagecgtggcaccggcatecggetgacactge
tgcctccagctagttatttegtectctteccgttettcaccectacaccttggaggtgaacttctca
cctgagggctgtaaagactcgtttgaaaatg (Seqg ID No: 604)

Homo sapiens WD repeat domain 91 (WDR91l): cgtccctcaccgcac-
cacccctaaagacgctagcgctgcgatg (Seq ID No: 605)

Homo sapiens nuclear transcription factor Y, gamma (NFYC):
gggcctctgecattgeccgactececgtaggagecgegggggecggctectgetcettectggactectgag
cagagttgtcgagatg (Seq ID No: 606)

Homo sapiens protein phosphatase 2, regulatory subunit A, alpha
(PPP2R1A) :
ccgcceccttecttettceteccagecattgecceccceccacgtttecagcacagegectggecgecagtetga
caggaaagggacggagccaagatg (Seq ID No: 607)

Homo sapiens vesicle-associated membrane protein 2 (synapto-
brevin 2) (VAMP2):
ccatctttccgtcececgggcageccagcecgeccagtcggagecagegecgagecgecgecgecatecactge
cgctgccaagtcctceccacccgetgecceccgecatg (Seqg ID No: 608)

Homo sapiens transmembrane protein 5 (TMEMS):
gattctctttccgeccgectceccatggecggtggatgectgactggaageeccgagtgggatg
(Seq ID No: 609)

Homo sapiens UDP-GlcNAc:betaGal beta-1,3-N-acetylglucosaminyltrans
ferase 3 (B3GNT3):
aactctttcttcggctcgegagectgagaggagcaggtagaggggcagaggcgggactgtegtetgg
gggagccgcccaggaggctcecctcaggeccgacceccagaccectggetggecaggatg

(Seq ID No: 610)

Homo sapiens SEC11 homolog A (S. cerevisiae) (SEC11A):
gcgecctttececctgecggtgtectgetegecgtecccecgecatg (Seq ID No: 611)

Homo sapiens RUN and SH3 domain containing 1 (RUSC1):
ctcccectececgegeccegtectetecececgecctacaggecctagcagggcaggegggaggtgagege
ggccatccegctcececcggagttcecgggatectggagtecgtagttegtggtcecttegeecggtgtece
cggagcccagcggctgtggatg (Seq ID No: 612)

Homo sapiens aryl hydrocarbon receptor interacting protein-like 1
(AIPL1): cctccctttctcctgcagecatg (Seq ID No: 613)

Homo sapiens tumor necrosis factor, alpha-induced protein 8
(TNFAIPS) :
cctcctttteteeccgecggetctaacceccecgegettggctaaggtecgegggaacccgtgagecaccy
agagagcagagaactcggcgccgccaaacagcccagctcgegettcagegtececggegecgtegeg
ccactcctccgatg (Seq ID No: 614)

Homo sapiens staphylococcal nuclease and tudor domain containing 1
(SND1) :
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gcgtctectttegetececgtgteccgetgetgetectgtgagegeeccggegagtecgteccgtecace
gtccgcagcectggtagccagcectgceccctegectcgactecectttecaccaacaccgacacccacatt
gacacctccagtccggccagceccgctccactcecgttgectttgecatcteccacacatg

(Seg ID No: 615)

Homo sapiens DNA segment on chromosome 4

(unique) 234 expressed sequence (D4S234E):
cgccctcecttttggtecgeccectecccaacccagecactaaggagcacectgcectctggtcectecgecac
cacccagcgcctcecctggacccatcecccccaaacccttgaacgtcecctcaggaccecccaggtgagcge
ggcgcgctgcgggcggggaccctctctgcacctecccgecaccectgggggtegectectgtecctacg
gtcccecgectcecectttetectttcectaagegectecgegeccaggeecgeecgeccggggtggecgecagce
ccgcagceccctceccgetececgggecgeccteccgecgetececgagaccececctgggggegegtectectececg
ctccectgttceectcececcececeggectcagggegggecgecgtggteccaggggaggectcececgeccagcececce
gcactcctttgtgcggecgggegggecgetgecgtcaaggtggaggcgcggccacacgcgcgecacceca
ccecgegcegceacccageccccgggagaggcaggaagggaggceggceggcgecgaggaggagggageggce
cgtggagcccaatcgttegetceccecccttcecccgggtececgegegeggegecgectecgecattgetgeg
agcaggagcaggagacgcggagctcggagcgctcagctgacctgecggagecgggegtgggetgea
gcctcggagcteccecggaacgatg (Seqg ID No: 616)

Homo sapiens growth hormone inducible transmembrane protein
(GHITM) :
acgtcctttcgatgttgcgtcatgcagtgecgecggaggaactgtgetctttgaggecgacgectagg
ggcccggaagggaaactgcgaggcgaaggtgaccggggaccgagcatttcagatctgectecggtaga
cctggtgcaccaccaccatg (Seq ID No: 617)

Homo sapiens stress-associated endoplasmic reticulum protein 1
(SERP1) : ‘
ttteccttectetttcacteccgegetcacggecggcggeccaaagecggeggcgacggcggegcgagaac
gacccggceggccagttctettcecctectgegcacctgececegectecggtcagtcagtecggeggecggce
gccceggettgtgectcagacctecgegettgeggecgeccaggeccageggecgtagectagegtetgge
ctgagaacctcggegectecggecggegecgggcaccacgagecgagectecgecageggctccagaggag
gcaggcgagtgagcgagtccgaggggtggccggggcaggtggtggegecgcgaagatg

(Seqg ID No: ©618)

Homo sapiens ADP-ribosylation factor interacting protein 1 (AR-
FIP1):
cggtctcctcacttecggecttegetgetecttggttctggttetggaggctgggttgagaggtecgec
ggtccgactgtcctcecggecggttggtcagtgtgaatttgtgacagetgecagttgeteccececgeccecg
agcagccgaggagtctaccatg (Seqg ID No: 619)

Homo sapiens tumor necrosis factor receptor superfamily, member 21
(TNFRSF21) :
ccgccecctteggegecaccacgtgtgteecctgecgececggtggecaccgactcagtecctcecgecgac
cagtctgggcagcggaggagggtggttggcagtggctggaagettcgectatgggaagttgttectt
tgctctctcgecgeccagteccectcecteectggttetectcagecgectgtcggaggagagcacccggag
acgcgggctgcagtcgcggecggecttctececcgectgggeggecgegeccgetgggcaggtgetgage
gcccctagagcectceccecttgecgectececctectcectgececggecgecagcagtgecacatggggtgttgg
aggtagatgggctcccggcecccgggaggeggecggtggatgcggegectgggcagaagcageccgecgat
tccagctgcceccgegegeccegggcecgeccctgcgagtececceggttcagecatg

(Seq ID No: 620)

Homo sapiens sushi-repeat containing protein, X-linked 2 (SRPX2):
cccceccectcecttetgecagecagacggactgagttcctectaateccectgtgttecttecteecccecatectttet
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aaaacccttctctgagagaggaataactatagcttcagggataatatagctttaaggaaacttttg
gcagatgtggacgtcgtaacatctgggcagtgttaacagaatcccggaggccgggacagaccagga
gccactcgttctaggaatgttaaagtagaaggttttttccaattgatgagaggagcagagaggaag
gagaaagaggaggagagagaaaaagggcacaaaataccataaaacagatcccatatttctgcttce
cctcacttttagaagttaattgatggctgacttctgaaagtcactttcctttgecctggtacttca
ggccatatacatcttttcttgtctccataatccteccctttcaaggatg (Seq ID No: 621)

Homo sapiens HIV-1 Tat specific factor 1 (HTATSFL):
acctccctttctctgetcagetccagegtcatttecggectcttagttecttetgaaccctgetectg
agctaggtaggaaacatg (Seq ID No: 622)

Homo sapiens trafficking protein particle complex 2 (TRAPPC2Z):
gggtctcttcecgecggaaactgacattgegttteegttgtecggectcccactgcaggagecatatat
tgaagaccatg (Seq ID No: 623)

Homo sapiens UDP-N-acetyl-alpha-D-galactosamine:polypeptide N-acet
ylgalactosaminyltransferase 5 (GalNAc-T5) (GALNTS):
ccaccttttecttgggcttgtaggaaggtggacatgggectcccggagacaagacaagtgatatgttyg
aactgttcggtggctggaatcaactgctcctggagtgacctaaggccagtgtttatcagaacttag
ccagggccagccaagcaggcacagatgctctgctatgaaatgccacgcaggcagagactgacaagce
ggtaggaactgagctttccecttggactgectgcecttectgetgtgttcaggggagggggtcactttce
tggcaactctgcectgetgetgetgctgetgetgetacttcagettectectecactcaaggtaagceag
gctaagggagggcaggctgctagggaaagctttgtaccatg (Seq ID No: 624)

Homo sapiens transmembrane protein 97 (TMEM97): tggcccctcttctca-
catcagcgggtccaggcccaaccgacagactatg (Seq ID No: 625)

Homo sapiens EH-domain containing 2 (EHDZ):
cgtcctcecccgctececgggeccccacccggectcagacggctccggacgggaccgecgagcacaggcecge
tccgecgggcegecttcecggatectegegggaceccaccctcectececcagectgeccageccgetgcagecy
ccagcgcgccccgtecggcagcetcectecatcectgecacgtctectecgtgaacceccgtgagecggtgtgceag
ccaccatg (Seq ID No: 626)

Homo sapiens tubulin tyrosine ligase-like family, member 4

(TTLL4) :
cgccctcecttcetteccagactcecteggtetgtecegetgggggecgegegeggtgtgtggcaggecggcage
ggcgctggcggccgagtgegecttgtcacgegtggecggtgegtggttgctaggggegectgaggetyg
ccgggtagcccagcaggccgagggaggaagtagcecgtggagecggtgecgagecggggcegaagetgg
atcccctagatagactgtcttcaagctcactgatattttectetgettgatccattgtgetgttga
gagcctctagtaaatttttcagactgacagacttcaaggatgcagectgctactaccggaggtgtgt
ggcaccttacctcagcaaggccatgagaccgtgtggccatgatgtgggecccctcatg

(Seq ID No: 627)

Homo sapiens basic leucine zipper and W2 domains 1 (BZW1):
acctctccctectectggegttagttececggtcgcagaggagacaccgeccgcagttgecggtacatce
ggggatttctggctctttectettcgecttaaattcgggtgtecttttatyg

(Seq ID No: 628)

Homo sapiens centrosomal protein 57kDa (CEP57):
ttgccctttctgtgtaagectgtgagegtaggcggecctgagggggtgtgttgcaggggtttccaag
cccagcaccagcacccttgececttttecatcaggggttcagectagggteccecgetggtgggcggce
tcccgagtcecttggagaagagcacgagaacctagaccgcecceccccgaagtgcggagacceecctgggeag
gctgaaagatg (Seq ID No: 629)
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Homo sapiens family with sequence similarity 115, member A
(FAM115A) :
ctgcecetttgectectgggcggagaagctgettectecectgggaacaaccgectceceegetectagea
ggttgctactgccccgaaccecgegctgcagggaacagcggggcaaacagtgagtggggttcagegt
agactctggaccaggagaggcccgcecggtgaccgaggecctgggeccccggaaaccaatagagcecatg
(Seq ID No: 630)

Homo sapiens ATGl3 autophagy related 13 homolog (S. cerevisiae)
(ATG13) :
agccctctttcaccccccecccceccggecattaccgaageggatgaaaacaaacactaacgatggceg
gcgccgggaagcgaccggctgetgggettaaggecgggagtgaccgcttaaccagtgagggaagceac
tgaagagcgccagtcgacgtgggtgegacaactcgecggagtcttaggagcaaaacgtcectggggect
gcgagccaggacccttctgaagecttaggtgtctatcggegacgtgtacggtcactgcagectecgg
agcgcggaaccctcagccaggaggcgcggcectggtecggtcccaggteeccggectecgtaatgagage
ccggaaccactctttgtgccgcagecttegecagecatcecttggactcaagtgattectectgectecagece
tcctgagtagctgggactacagattcecctataggcaatg (Seq ID No: 631)

Homo sapiens sorting nexin 17 (SNX17):
ccgcctteccacatcggatcgecagggctcccaaaatggegagtgaggectgeggggactecgetgage
agcggagggggagcgtgcagagcecgcectgecggeccctcecacagtecggageeceggecgtgecgtgecgt
agggaacatg (Seq ID No: 632)

Homo sapiens phytanoyl-CoA 2-hydroxylase interacting protein (PHY-
HIP) :
cgttctttcteccttctectgectetectectecteccacgetgetttgatttegetettgectetette
ttgcgctgctcagctgggaacatcgtctcaccaggggcagcagcgacgcgctgcacageccagacag
gagctggctgcggggcatggaagcagecteccttggcagececgggagaggagcaagcgcacgecactyg
cccgtgacccaggcgteccggectgectgtcecctgecggggagectecatceccacgecagaggtetcectecct
gtcctececctgecgagettttectctgcagageccagtggagecagtceccacaggagacaaccctga
cgggagcatg (Seqg ID No: 633)

Homo sapiens translocase of outer mitochondrial membrane 20 homolo
g (yeast) (TOMM20):
cggcctttetgtgttectggeccgeggecgtegggtgtgagetgegecgaccgectetgagggtteyg
tggcccaccgctecttecgeggteecctgecgecacecgtceccacgetcagegttgtagagaagatg
(Seq ID No: 634)

Homo sapiens KIAA(0141 (KIAA(0141):
cggectttctageccgctgteccaagggttggtcectegegetttecggetgegagetctetgtggtget
ggcagcgacatg (Seq ID No: 635)

Homo sapiens janus kinase and microtubule interacting protein 2
(JAKMIP2) :
ctcecctectttaaacagettctcecgggtcectcagcatgggettceccagggcagegattgaggagacct
taccaaggagcaccacacagtagatgctgagacatcgtactccaggataagaaacagtaacatggce
agcacctgcttgaaagaaattaaaaaccaacagactccatttagaaaggaacaatg

(Seq ID No: 636)

Homo sapiens EPM2A (laforin) interacting protein 1 (EPM2AIP1):
cctecctecteeecttgeggectttctaacgttggecctgetettgtggecteccgecagaatg
(Seq ID No: 637)

Homo sapiens centrosomal protein 170kDa (CEP170):
cggtctttgccgttaccgctatgtgtggggecgtgtgtggaataacgttattgcccageggagetga
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gggccccggagcectcgaccgcagecggcagcgacgacaacagecggcgacgacgacgacgacgaggtgg
ggggaggacggcgtgcgagagactcacgggacgcgacgcgeccecgectecccecgtecggtecectcet
ctccacggtaaggggatgacgtagctttgccaaagacttagaagctaagcagaaaatg

(Seq ID No: 638)

Homo sapiens suppressor of Ty 7 (S. cerevisiae)-like (SUPT7L):
aggcctctcgaggtccagacagccgeccagecceccgctcectgegacgcagcagtgaatagtgtggtace
tcettgtcteggttcaggtccagaccteccecegtettecggetgecctgaacgtcaggcgacctcag
gaccctgtgattggcgecctgecgecggecggaccgtgaccgaggaaaccecctggagggacttgggcecat
tccttgggeteecgtgectgttecttegtgetectttecgggcaaggatctcacattatcagtetttga
ccgacacagaatgcctggcatttgataaatgtttgttgaacttgaagagacatatggacaatg
(Seq ID No: 639)

Homo sapiens non-SMC condensin I complex, subunit D2 (NCAPD2):
ttttccttttcatttcagecctgactgecggaatcagagecgegggtgagatccccageectgtgag
cctgtaggagtagaatg (Seqg ID No: 640)

Homo sapiens ring finger protein 10 (RNF10):
ggttctttgagatgctgtttggcgactcgtecgccattceccggagecaggtcggecteggeccagggyg
cgagtatccgttgctgtgtcggagacactagtccccgacaccgagacagceccagecctcecteceectge
ctcgcggcgggagagcgtgtecggecggecggecggcggggetegegecaaccteectecgectcececece
ttcccecececgecagcectcececgeccegecaggeccggeccggacteecgageccecggectectegtecteg
gtcgccgcectgecgeccgggettaacagecccgtecgeegettetettectagtttgagaageccaagg
aaggaaacagggaaaaatgtcgccatgaaggccgagaaccgctgeccgeccgccgaccceccgecggcec
ctgaacgccatgagcctgggtcceccgecgegeccgcteccecgeteccgactgeecgtecgecgecgaggcec
cccgttgatg (Seqg ID No: 641)

Homo sapiens PAN2 poly(A) specific ribonuclease subunit homolog
(S. cerevisiae) (PAN2):
agcccttcecttgattggaagaagcgcctcggaccceceggtecttggegecgtagtggttaggttgage
cctaggcgtgggggagaactggggaaactggaatttcccgecggagetgacagegettgegetececce
ctactcgttctaattccacgcgctccaaaatatcecgccatggagaaatcttggeccaggatgtccat
tctaggcccatcggtgctgtcecttgectgaaggttgggtcaggcatctaaagggactgtggtaaggga
gggtgtgacacaggtgtaagctgccatecgtcatcatg (Seq ID No: 642)

Homo sapiens CD302 molecule (CD302):
gctcctcteccggeccgegcagecgctgecgeccacccgecaccecgeecgtcecatg
(Seq ID No: 643)

Homo sapiens NSA2 ribosome biogenesis homolog (S. cerevisiae)
(NSA2) :
gactctttcctgtccecggectgegtggtgtgggettgtgggtctttgagacccgaaaattgagagce
gttttcgcactccagcggctgctcecctggecggectctgeggecgtcaccatyg

(Seq ID No: 644)

Homo sapiens DIS3 mitotic control homolog (S. cerevisiae) (DIS3):
acgccttttgctggaagagcgctgectggggttaggattectgegcggcgaggcaagatg
(Seq ID No: 645)

Homo sapiens caspase recruitment domain family, member 8 (CARDS):

cctectcectgcecgagegttatttcaaaagaagttgagaaccagagaaaccgacctaaggggattctcece
catttggccegtectaccectaaagtcaccacctgetgettttctggagegettaccagtgaccaag
aggaacagaacacagagcagcctggcagtgtccaagcaacaagcctceccecgetcectecttectgecacce
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ctggggctcctgaaactcacatgggtaaaaaagatacagtaaagacataaataccacatttgacaa
atg (Seqg ID No: 646)

Homo sapiens epsin 2 (EPN2):
ccgectcectecgagecgectgecggtggecgecageggegecacccacgecggecccggaggagcagagtgtt
catttctgtgtcgggcacagtgctaagtgctgggtgctcactggtgatgaggcagatgaaggttac
caaacttgtggacaggagcctcatatcagagacgtggacctcactgtagecctggtcatggcttceca
gcttttcgaatctgaggctccaaaggaggaaatgaccattcagggatcttactccagettgattac
ggagactgaaccttcatagggtgcgcacttaccaaggacaggaaggtttctctgtttgaagggctt
taaacttataacaaagaaaataaaaatg (Seq ID No: 647)

Homo sapiens pyridoxal-dependent decarboxylase domain containing 1
(PDXDC1) :

ccgcctctcaaccatcaggttcggcagecececgeggegecgectggecagetectectettetecgece
cgccggecgegggcgcgggggacgtcagegetgecagegtggaaggagetgeggggcegegggagga
ggaagtagagcccgggaccgccaggccaccaccggeccgectcagecatg (Seq ID No: 648)

Homo sapiens nicotinamide nucleotide adenylyltransferase 2
(NMNAT2) :
ccttecctttctecectectgecagacacaacgagacacaaaaagagaggcaacccecctagaccaccgcega
aggacccatctgcaccatg (Seqg ID No: 649)

Homo sapiens mitochondrial ribosomal protein S27 (MRPS27):
tgttccttttggtacgctccaagatg (Seqg ID No: 650)

Homo sapiens leucine-rich repeats and calponin homology

(CH) domain containing 1 (LRCH1):
tcecectecttceccagegecttteggtggagecactgeggecactcageccgagetgecgttttececte
gcggggaacgctgtgacceccceecgecaggageggcggggcggggtgggggggeccgggagaagatg
(Seq ID No: 651)

Homo sapiens PAS domain containing serine/threonine kinase (PASK):
gctcctttecgtggtgtgtagecggecttggegtgacecctegectgatccagttgttagagttggaa
gcttggcagttggcctceccttettececcatg (Seq ID No: 652)

Homo sapiens megalencephalic leukoencephalopathy with subcortical
cysts 1 (MLC1):
cttcctttectagttgggttctgacagectccgaggcagtggtttacacaaccaacacgaaacattt
ctacgatccacccgattecteccctcattgatattcaggaagecagetctecttecectgecttcag
ctcaagtttgctgagcttttgtttcatttgtgaatacttcttgctggaagtccctcacccagagac
cagtgctcccaacggcagagcagcgggggagataaagaactggtgacacgtggctgtacattcage
acagctgtggtgtccccaagtgccatg (Seq ID No: 653)

Homo sapiens RRS1 ribosome biogenesis regulator homolog

(S. cerevisiae) (RRS1):
ctttcttttcecggattgggcatcccggcatctgcacgtggttatgetgecggagtttgggccgeca
ctgtaggaaaagtaacttcagctgcagccccaaagcgagtgagccgagecggagecatg

(Seq ID No: 654)

Homo sapiens formin binding protein 4 (FNBP4):
cgctctectgectegegettgggectegegatg (Seq ID No: 655)

Homo sapiens peptidylprolyl isomerase domain and WD repeat contain
ing 1 (PPWD1l): gcgccttttctgacgatgcgaacaacatg (Seq ID No: 656)
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Homo sapiens sorting and assembly machinery component 50 homolog
(S. cerevisiae) (SAMMSO0):
ccgccttctgecctcagcagcagacgectcectgteececgecececgggcagectectgegaggcageggcetgga
gagggaaccatg (Seq ID No: 657)

Homo sapiens Yipl domain family, member 3 (YIPF3):
gcttctcctttttgtgtteccggecgatcccacctetectcgacecctggacgtctaccttecggagg
cccacatcttgcccactecgecgegeggggectagegegggtttcagecgacgggagececctcaagggac
atg (Seg ID No: 658)

Homo sapiens tectonin beta-propeller repeat containing 1 (TECPRI):
caccctcecttgcccecggteccecgggagggeecggtececgetectececcggacgecgaggacctaccaccgce
gacttcgccccgececcggecgecgggeccaggaccectgatgtecgettttgaacageeccctgecacctgge
agccagcgagctactgtagtaggcattgccgactgtttgcataccggatgggagtgacagtgtaat
agaaaaacaagcaagaaaccttttaggtaggactcctaaggctcagaggaagttacctccagecge
tgccatg {(Seq ID No: 659)

Homo sapiens DDBl and CUL4 associated factor 12 (DCAF12):
ccttceecttteeccggectcaagtecttectectetetttectttctttecgectatettttttetget
gccgctccgggtccgggccattttecgggecgggegecactaaggtgecgeggecccggggeccagta
tatgacccgccgtcecctgcectatecttegetteccececgeecccatgtggectgecggggeccgecggcecggcge
tgcccactatg (Seq ID No: 660)

Homo sapiens chromosome 3 open reading frame 17 (C3o0rfl7):
ccgectttecgtaagtccececgectegecatg (Seq ID No: 661)

Homo sapiens LETM1 domain containing 1 (LETMD1):
caacctcttctctcecegettetetecgetgtgaagatg (Seq ID No: 662)

Homo sapiens chordin-like 2 (CHRDL2):
ctccecttcectgctggaccttecttegtctectecatetetecctectttecececegegttectectttecac
ctttctcttcttcccaccttagacctceccttectgeectectttectgeccacegetgecttectgg
cccttctcegaccecgcetctagcagcagaccteectggggtectgtgggttgatetgtggeceetgtyg
cctcecgtgtecttttegtetcececttecteccgacteegetcccggaccageggectgaccctgggg
aaaggatg (Seq ID No: 663)

Homo sapiens CCR4-NOT transcription complex, subunit 10 (CNOT10):
actcctctagccggaacctgggggccecggageccggggtaggcacagagttgtectcggaggtccag
gacagcggccagcccggcggcgggagtcagggcecacgcecacctgcagggaagaacccgagtcgaag
cgggaagatg (Seq ID No: 664)

Homo sapiens THUMP domain containing 3 (THUMPD3):
cttcctcttgcagttgaggccggegecgagecggacttcaggeggatctegtggeggageccatcet
tgctccctcteccaggectttaccegetcecectaggattcececgggeecctgtaggtgggagttgggag
acgacagtactgcttttaaagagacagtgttagggatcttggaagcacagccaacatg

(Seq ID No: 665)

Homo sapiens nipsnap homolog 3A (C. elegans) (NIPSNAP3A):
gctcctttccactcgggaaaccttcagaggagtctcagaaaggacacggctggctgecttttctcag
cgccgaagccgcgccatg (Seq ID No: 666)

Homo sapiens CAP-GLY domain containing linker protein 3 (CLIP3):
gcccecctcecectectecgeccccaccecectgteggegtectgggectegteceecttectetetgtetecect
tgcctccceccatcacgteecccectgacaccgacacceccattgectcecccacagtctececccagtetcecact
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ttggtccccagcecgetgtctgeccgaggatttgectgaaggetgecceccaactctgcacccgecccce
cgagggccaccgaggaccatg (Seq ID No: 667)

Homo sapiens ring finger protein 167 (RNF167):
cacccttcecgaagtttttectgtcacctgtgttaggectececgtecectttecgegttttatecceceegt
accagaaaaggatacatttagtgcctcccacccagctccactaaacgggttggatatctcattett
tgagttggtgttccttccccggecgecceccatgtagetgggaagtgggacctgggggtggttggace
cctgggatcctaaaggaggggcagggagggcgcagaactcegettctgetcecttgetaccaggacg
cgcggcctectecagectectttectecegetgecatg (Seq ID No: 668)

Homo sapiens polymerase (RNA) II (DNA directed) polypeptide M
(POLR2M) :
cgttcttccgggaaaatggcgactcecgectegtgeccecggagtcaccgecgtecgeggatcecggeg
ctagtagcggggcctgeccgaggaageccgagtgecccgecgecgegecagectcageeccgcgecagaat
g (Seq ID No: 669)

Homo sapiens dihydroxyacetone kinase 2 homolog (S. cerevisiae)
(DAK) :
tcgcecctcetttecegecagegececgecaggacccggatgagagegecacgetteggggtctecgggaagt
cgcggcegcecttcggatgtggeggatgeggeecgtgageecggegggggaggtgetgetgectgecteca
ctgtactcagacccaggtagcacaggattgtccatcctccagcagctcagtgcaacggtgtgaact
cagcctgtttcagagcctccacaccatg (Seq ID No: 670)

Homo sapiens RNA polymerase II associated protein 1 (RPAP1):
cgatctctgcggggcaagatggcggcgecccagacaggcctggagcacggatgaataagagggaacc
cccacacggagacactgctggagagagtcgtactggggaggcagctggagcagcaagatg

(Seqg ID No: 671)

Homo sapiens torsin A interacting protein 1 (TORI1AIP1):
cctecctetttggtgecteccageccaggaggcgggagegatccacagcagcectgacccagctcaggeac
tgcctctcectcacagcecctcaagacacaccatgggcecccagaggcaggtttgctacacagcagecgacg
acgcaggcggcggccccagcecgactcgcaactgectececctgaccacagcggccaccgcccaacaccee
ccgagaagccatcgccaccaccggcaggagaacctagggtccataaagecatcttcgecgatecgact
aaagctacgtcaacaactatg (Seqg ID No: 672)

Homo sapiens SERPINEl mRNA binding protein 1 (SERBPI1):
ccccecteteteggeccggecatecttgtgggaagagetgaagcaggegetettggectecggecgeggcec
cgctgcaatccgtggaggaacgcgecgecgagccaccatcatg (Seq ID No: 673)

Homo sapiens N-acetyltransferase 9 (GCNS5-related, putative)
(NAT9) : caccctttctgcgggggacgatttcgtcggtggtaggctgectaccatyg
(Seq ID No: 674)

Homo sapiens ribosomal L1 domain containing 1 (RSL1D1):
gcgcctcttcacgaggtggaaacaagatg (Seq ID No: 675)

Homo sapiens SH3 domain containing, Ysc84-like 1 (S. cerevisiae)
(SH3YL1): cttcctcttectgggcagectcgggacggggecgeccgecggeccgggegggcagceatg
(Seq ID No: 676)

Homo sapiens methylmalonic aciduria (cobala-
min deficiency) cblD type, with homocystinuria (MMADHC) :
acttcctttgecctgectcaccgccagegtaggtgctaccacecgectgecgtecgecgecgecattttga
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tggcaggaagagtccggttctgggacagctggagacagtggtggtgactgaaataactttaccaaa
ggaaagctattttgcgaactatcttctccagecggagatg (Seqg ID No: 677)

Homo sapiens glioma tumor suppressor candidate region gene 2
(GLTSCR2) : agttcttcctttgacaagatg (Seq ID No: 678)

Homo sapiens DDBl1 and CUL4 associated factor 8 (DCAFS8):
cagtcttctcgagcacatcgtcgcaaacggggceccggaaagecgtggcagcgcaggecgecaagcecgeaga
gagcggaggcggtggtggtggecggecgetggccagttecttcagtgaatctacagacctattttcet
caggagctcagcctggccttacttcagtgataaaaggaggaaaggctggctacagcaaacatcatt
caagatg (Seq ID No: 679)

Homo sapiens UBX domain protein 1 (UBXN1):
ctttcttctcgtcggtgttcccggctgetatagagecgggtgagagagcgagecgeeccgteggeggg
tgtcgagggcgggttgcctecgecgectgacccttceccecgecctecttectegtcacacaccaggtcecceeyg
cggaagccgcggtgteggegecatg (Seq ID No: 680)

Homo sapiens antizyme inhibitor 1 (AZIN1):
ccgcecttctcacactttcaggectctgatecgeggecgecagtttttecttttttecttetgecgtegece
ttctctgecctcecttctcatecctttctegetetgetgctctgecagtgtgacgagtecgaatectctte
ccacccagcccgcegectttettettttgectgegetgttectatttecteectteggecgecgecgececa
ctgctgcacacagctggtgtcggtgccgegettttaccecccaagtegttececgecagectatggecce
aggccgecttgggtatttctgctcaaggtaaccacatccecctetttaaaaattcegccgaaaaagag
aagacgctttacccgactctttgggeccgttatctcacggcgaactttctgaccaagtatacaacta
cccagagggcctaggagaagtgctgtatagagagcagttcgacttcaacgctgagccaccttggga
acctagctgatgataggggggttccatctcccaacttgtccatggaggtcttcacttcagaaatcc
aagactcatattcatccagcttggtgtcaagtgggctgttgctgccagaattatcttgtgattatt
tgagagatgtatcagtttcttctgaagtacaatcaactgtagaagcctttgtagcagtttgttgceca
tattctaaggacccagacataggcttggtggcccgtctecttgtctttcecctggtttatgactttcegg
ctttgtggaatacggctgagatg (Seq ID No: 681)

Homo sapiens cell division cycle 40 homolog (S. cerevisiae)
(CDC40) : gcctcttcttctteccgecctggcagggtetccgcagaagatttgttgeecgtcatg
(Seq ID No: 682)

Homo sapiens stathmin-like 3 (STMN3):
gcgectecteccagectccgecaggeccaaccgecgecagecaccatg (Seqg ID No: 683)

Homo sapiens nudix (nucleo-

side diphosphate linked moiety X)-type motif 13 (NUDT13):
tttcctettttgtgctgattcctgaggactaggaaggtgececcgaaaagaattcagagacctgaca
atg (Seq ID No: 684)

Homo sapiens calcium homeostasis modulator 2 (CALHM2):
ctctcttttctggagttagattagtctgaagccgccaccageccccaggecceccgtgcagaagaaaa
gcgggagggaacggcggaggccgecgctgceccecctgecaccgecctecctggaggccacttggagagtcece
ggccccgaggaggccatggccacaagtgcecccacagetggecceccaggttgeccagegtegetacagece
cagaccaaggcagaataatctccggatgagctggtggcaccgctgagecctttggtctcaccagggce
ttcctgttgetggcaggecggggtggageggagetgectgggaggctgctggataggagaggggtcac
ggctgcggaagaggaggttcttcgggacacccgtggatggacacggcaaggaaacaccaggccaac
cacagctggggataaaatagcacaaccacaccctgecgtccagecgectcccagectgtgecectte
ctagtaccaccagcaaccatcaatccecgtctcectectgectectetectgecaatccaccecegecac
gactatcgccatg (Seq ID No: 685)
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Homo sapiens NMD3 homolog (S. cerevisiae) (NMD3):
tcttctctgtggcggagacageccaggttggcagectgacgggacagecggggtetattttgttgegyg
gttttcagcaaatccagggctggtctggaggcgecgaaaacttaaggcatacagaacgatg

(Seqg ID No: 686)

Homo sapiens ATPase, H+ transporting, lysosomal 50/57kDa, V1 subun
it H (ATP6V1H):
gcgcctctgtcattctactgcggecgecctggecttecttetacctgtgecggeectcaacgtetect
tggtgcgggaccegcttcacttteggetccecggagteteectecactgetecagacctectggacctyg
acaggagacgcctacttggctctgacgecggcgeccccageccggectgtgteccecggegecececcggace
accctccctgeeggetttgggtgegttgtggggteccgaggattcgegagatttgttgaaagacat
tcaagattacgaagtttagatg (Seq ID No: 687)

Homo sapiens DPH5 homolog (S. cerevisiae) (DPHD):
gggccttttctctgecacggagccggecgettttgecagttgecttctgeggaaaggtggtagttaagaa
tttgtaaaggccagagaactacctacgattctctcagcggtctctcttctcecctcaagtttgaaatyg
(Seq ID No: 688)

Homo sapiens polymerase (RNA) I polypeptide D, 16kDa (POLR1D):
ccteccteectectteegtectecgegecttecgtecggteggtecttgettectgettegectecge
gcctcecgcgctatgggacagageccccgatccecgecagcaccacctgaggatccagaaaccgecccag
cgatg (Seqg ID No: 689)

Homo sapiens HMP19 protein (HMP19):
ctgtcctttcagcaccacaagctcgggctgaggagggaggactcectggeecgtectectectettcea
aattggcttgaatcttctctgaccccccacgagtgcagcacagtctgggaagaaaggcgtaaggat
g (Seq ID No: 690)

Homo sapiens adiponectin receptor 1 (ADIPOR1):
gcgccccttecggecgecggggagggecgetgaagatcggggecgectcggeccgecaggecgectceccageg
ccgegggatgtagcgecgggggaccgeggcecccccagcagagececgectgeeccggettgtcectacecate
agagggagatctctgccccctggggctgagagaccccaacctttccccaagctgaagctgcagggt
attgaggtaccagccagatg (Seq ID No: 691)

Homo sapiens SH3-domain GRB2-like endophilin Bl (SH3GLB1):
ttttceccttgggaccecgggtccacacggeggggtcgececgtecatectecggectcgeccgeggggcec
catcgtcgacgttagecggccgttcteccgagecgactgaccecatecttggegetgecgecgegeget
tgttctcecctecctegeccecgecttcatectecececgttcacggaaacgacagetgcggcectgecggggce
tggcgccgcectcececteccacctaccacgtetgeectecgecgectectagecctgecgecccageccggec
gcggcaccteccgectcecgecgecgetaggtcecggecggetecegececggcectgecgectaggatyg

(Seq ID No: 692)

Homo sapiens anterior pharynx defective 1 homolog A (C. elegans)
(APH1A) :
gtccectectteggectteccgtagaggaagtggegeggaccttcatttggggttteggtteccecect
tccectteccceggggtcectgggggtgacattgecaccgegececctegtggggtcgegttgecacccea
cgcggactccccagctggegegeccctcececatttgectgtectggtcaggecececcacccececttcece
cacctgaccagccatg (Seq ID No: 693)

Homo sapiens RNA binding motif protein, X-linked 2 (RBMX2):
ctgcctttcceccgggecgetgattectgagtgectgagegcgaacccgaggagatyg
(Seq ID No: 694)
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Homo sapiens family with sequence similarity 82, member B
(FAM82B) :
atctcctttagcceccgeccgectecgtagetgectgaagtagtgcagggtcageccgcaagttgcea
ggtcatg (Seqg ID No: 695)

Homo sapiens UTPll-1like, U3 small nucleolar ribonucleoprotein,
(yeast) (UTP11L): tgatcttttccaaggctgtacagacatg (Seq ID No: 696)

Homo sapiens chromosome 14 open reading frame 166 (Cl4orfl66):
cgccctctecgecgegtecgecggtgectgegecteccgceteccacctegettecttetcteccecggecga
ggcccgggggaccagagcgagaagcggggaccatg (Seqg ID No: 697)

Homo sapiens transmembrane emp24 protein transport domain containi
ng 5 (TMEDS):
gcttctctttecggagggagtgttcgeccgecgecgeggeecgecacctggagtttcttcagacteccag
atttccctgtcaaccacgaggagtccagagaggaaacgcggagcggagacaacagtacctgacgcec
tctttcagccegggatcgecccagecagggatg (Seqg ID No: 698)

Homo sapiens coatomer protein complex, subunit zeta 1 (COPZ1):
gtttcttttgcggctecacgtcggcaccagectgecggggcaagat (Seq ID No: 699)

Homo sapiens mitochondrial ribosomal protein S16 (MRPS16):
ggttctttctgtgtttgttctctgececctgeccaaggececgtagagectggtgecgtgegggtagecggggce
tctccgaggagceccgcacgecggeggcaccatg (Seq ID No: 700)

Homo sapiens charged multivesicular body protein 3 (CHMP3):
ctacctccttttecgegggcecccecgeccaggecggctgececgtgacctgectgggegeggggaactga
aagccggaaggggcaagacgggttcagttcgtcatggggetgtttggaaagacccaggagaagcecg
cccaaagaactgatatccaaagagaagaagaaaaagtgaaacgatctgtgaaagatgctgccaaga
agggccagaaggatgtctgcatagttctggccaaggagatg (Seq ID No: 701)

Homo sapiens RNA binding motif protein 7 (RBM7):
cgaccttttggccaggttagggagggggcgacgctgagatg (Seqg ID No: 702)

Homo sapiens eukaryotic translation initiation factor 3, subunit L
(EIF3L) : cgctctttccggcggtgectcgcaagecgaggcagecatg (Seq ID No: 703)

Homo sapiens zinc finger protein 706 (ZNF706):
ccttectttececcteecggegtectcteccecggecctctecgegetgecactgtectectecgacgcaagact
gtcccggeccggatatg (Seq ID No: 704)

Homo sapiens androgen—-induced 1 (AIG1):
cgccctecttgecgeccagecggteccaggectctggegaacatg (Seq ID No: 705)

Homo sapiens interleukin-1 receptor-associated kinase 4 (IRAK4):
cgccccttegeggegettectagttecggetggttettetgtegeecggettcagcageccgecgeccyg
ggcaggaatagaagatg (Seq ID No: 706)

Homo sapiens transmembrane protein 66 (TMEM66) :
cgttccttegecgecgeccaggggtageggtgtagectgecgecagegtcgegegegetaccgecacccag
gttcggcccgtaggegtcectggcageccggegecatcttcatecgagegecatg

(Seq ID No: 707)

Homo sapiens carboxypeptidase Q (CPQ):
ccgcctcectecggecceccgeggectggeccggcaagcagggctgecagtcacggggecggecgecggagggcecce
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- cagcccagtcaggggtgtggccgeccgeccaccgtaaggctaggeccgegagecttagtcctgggagecg

cctcecgtecgecgeccgtcagagecgecctatcagattatcttaacaagaaaaccaactggaaaaaaa
aatg (Seqg ID No: 708)

Homo sapiens hydroxysteroid (17-beta) dehydrogenase 12 (HSD17B12):
cgctettttcattcacgaaggtagtgaggectagtggaaagccatg (Seq ID No: 709)

Homo sapiens protein phosphatase methylesterase 1 (PPMEl):
cctccecectegatg (Seq ID No: 710)

Homo sapiens HemK methyltransferase family member 1 (HEMK1):
ccecectttececggecaggctactgggetecgeccacacacctececggectggttecctaaacgeccaget
cggagcaatccccttgggctggagccaaatcecctgetgtgattttaaggaagaccggcaggtccgg
gcccccaagggtcaaccccacacacatcccecgecactttectgtatgcaggectgecgagegtagagg
gagtggaattcacagcctccccacccatecegecaggggtctectgggaggaacccaccagcgatagg
aacactgaagctgggctacggcgtccgeccgagcecttttcttaaaggcgeccgaccececggaageggg
gcgtcecgagggagcgcgcgacgggcecacgcacgtecgggegteccagttcggggcagettcteegge
tggtgggtgggtggggcagcctttcaggcagggtggcaaccaactatatctgaggaccagagecat
tttggggcaccagagcttgtgacctctccatctccacccagetgggtccaggggccactctcagea
ctcacctcagcagctgacatcataaagcagacttgggaacctggaagcactctggagaacctttcc
ctgagacatg (Seqg ID No: 711)

Homo sapiens N(alpha)-acetyltransferase 38, NatC auxiliary subunit
(NAA38) :
cgcectttcagttectgecttgetgtecggecaccgetgegttacececggaaccgecgggecgaacageat
g (Seq ID No: 712)

Homo sapiens cleavage and polyadenylation specific factor 3, 73kDa
(CPSF3) :
ggttcttccttttttatttaccggtggectgtgettccaatttaggaagacceccggecgacctgttee
tcaccceegcettegecctcacactttegggatg (Seq ID No: 713)

Homo sapiens dynactin 4 (p62) (DCTN4): tcgcctcctccctecccaagatyg
(Seq ID No: 714)

Homo sapiens hydroxysteroid (17-beta) dehydrogenase 11 (HSD17B11):
gttcctcecttgectctegeccctactectttetggtgttagatcgagetacectctaaaagecagttta
gagtggtaaaaaaaaaaaaaaacacaccaaacgctcgcagccacaaaagggatg

(Seq ID No: 715)

Homo sapiens YTH domain family, member 2 (YTHDF2):
tagtctttccaggtgttagtcgaaacctcgtggtgcgaccctggtcgtecccaaacceccctaggect
taatcctggggcggtgggggcggggaggccgtgagcacggettceecgectcectceccaateccgecagagg
gcgcagcggceccggcectctcececetteceggggttettecgegeecgggecccttecgegtgggtgagtga
atgtgagagtcagcgctcgcgececgegegegecgeccgecteecgetgtteggegetectgetttagge
ggtggggggcgggcgcgcgcgtaaaagcatagagacgggcattgagetettgggctagagegtege
cgagtcggagccggagcctgagecgegegetgtgtectecgetgegtecgecgaggecccccgagtgt
cagggacaaaagcctcecgectgcectcecccgcageecggggctcatcectgeccgeecgecgecgecgcectgagga
gagttcgccgeccgtegecgeccgtgaggatctgagagecatg (Seq ID No: 716)

Homo sapiens tubulin, epsilon 1 (TUBEl):
agctctctagcagagcgecgttgectgggggaatgcagaagecggecgecgggctagcaagectccecgga
gccggcggcgcaccaccatg (Seq ID No: 717)
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Homo sapiens ubiquitin interaction motif containing 1 (UIMC1):
cctcececttttecttecctcagegggtecgeggecegectactcteccgggaggggegetteccgacgecaa
ggtaggcctctceccgacgeccggggeggeccttectgatgececggggtgtgtectectegecgacgegggg
gtgggctccggacgccggggctggecttgecgaagtecgggggtgggtecctecggacgeccgaagtg
ggctcgggatgcggggctgggacccteccgattececggggeggatteccggacgececgggaccggecat
tactggtgccgggttgggcecttctccagatgeccggggectgggtccttecccaaggttgagacaaaagg
atg (Seqg ID No: 718)

Homo sapiens TNF receptor-associated protein 1 (TRAP1):
ccgceccctteccatecgtgtacggtececgegtggectgecgegeggegetctgggagtacgacatyg
{(Seq ID No: 719)

Homo sapiens cereblon (CRBN): cagcctcctttgcgggtaaacagacatg
(Seq ID No: 720)

Homo sapiens ribosomal L24 domain containing 1 (RSL24D1):
cttcctctcaagecttggegtttgtttggtggggttacacgecgggttcaacatg
(Seq ID No: 721)

Homo sapiens leucine carboxyl methyltransferase 1 (LCMT1):
taccctcecttctgttgetttecteecctgtggetegegecgtcecececegecgeccgtecgaceeecgettece
atgtccctggeggacacagctcecccaggaacctccacgceccatggeccactaggcagagggaatectc
tatcacctcctgctgttccacctcgagectgecgacgcagacgacgagggecgtgecgecggcacctgcega
agatg (Seqg ID No: 722)

Homo sapiens RABl14, member RAS oncogene family (RABL4):
ccceettettttgtggtcecggeccattgegagggtgacaggaaaccctgtgcagggagcgeecgceca
tcttggaccagcccgaggaagatactgagggagcacaggagcagtcaccgcetgccactgetactge
cgctactgctgccggcgegtctgcaccteteggectgecagtgtacectgecggegecteggtcgac
cgccccecgecccecctcectceccecgetgegtecgecactectgttecctggtectgacgececececteccgece
ggaaagctgcccagccaccagcaaccccccagtgecaccatg (Seq ID No: 723)

Homo sapiens Enah/Vasp-like (EVL):
cttcecttttectgtttggttttaagtaggctataaaaatcaagttgctgtcecttcagagggtctgtyg
gtcctctgatcaacataggctggtgggagtacaggactcgcctcecctcagggttccectgtgectgceca
cttttcagccatg (Seq ID No: 724)

Homo sapiens LIM domain and actin binding 1 (LIMAl):
ctctctteccectctecctetecctectgeecgggtggatgetttetecatgtggcaaggetgtaactg
ttcacagctgtctgaaacagcagtggaccaggagcagcttggagttttaactttcattttacaaag
aacaacatgtttgaatgtttcagcaggcaagttataactggcatctacttcttgttcttctagaac
accgaaaatctctcccagcactttagaaaggggaccctgactgtgttaaagaagaagtgggagaac
ccagggctgggagcagagtctcacacagactctctacggaacagcagcactgagattaggcacaga
gcagaccatcctcctgctgaagtgacaagccacgctgcttctggagccaaagctgaccaagaagaa
caaatccaccccagatctagactcaggtcacctectgaagececctegttcagggtcgatatccecccac
atcaaggacggtgaggatcttaaagaccactcaacagaaagtaaaaaaatg

(Seq ID No: 725)

Homo sapiens ubiquitin-fold modifier conjugating enzyme 1 (UFCI1):
gtttctcttgcgecctggtccaagatyg (Seq ID No: 726)

Homo sapiens coatomer protein complex, subunit beta 1 (COPB1):
cacccccttccacgtcageccaaggactctggagecgecgecgecgectgcectgeggttcatagecgga
gtagacggagccgcagtagacggatccgcggctgcaccaaaccactgcccectecggagectggtagt
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gggccacaagcccccagtcccagaggegtggtgggtcgggcagagtcggaagaactggetttcectag
ctggaagatgcggaaggggagcgactaggccgcttgegtctgggectggecagaagggaccggattt
tctggcatccttaaatcttgtgtcaaggattggttataatataaccagaaaccatg

(Seg ID No: 727)

Homo sapiens transmembrane protein 9 (TMEM9):
gggtcttttgcggctgcagecgggettgtaggtgtccggetttgectggecccagcaagectgataagce
atg (Seq ID No: 728)

Homo sapiens shisa homolog 5 (Xenopus laevis) (SHISAS):
ctttctttttctccaaaaggggaggaaattgaaactgagtggcccacgatgggaagaggggaagcce
caggggtacaggaggcctctgggtgaaggcagaggctaacatg (Seq ID No: 729)

Homo sapiens transmembrane protein 69 (TMEM69):
gtgcctttccagtggacctgggetgttgttgeggttgttttecttctecteccgtgcaacgctggcaa
gtctcaaagtcgccacagaaacatgcccctgattcagtgectctgecttagectgtaacatgttaatce
agaactacctggcatcttcctgaacaagactttcaataggggccagtatg

(Seqg ID No: 730)

Homo sapiens kelch repeat and BTB (POZ) domain containing 4
(KBTBD4) : agatcttcttccgggcggacgtggageccggaagcggaggttccgggecteecgggatyg
(Seq ID No: 731)

Homo sapiens pipecolic acid oxidase (PIPOX):
cgtcctttagcececgggagectgtcectttgettgectttgectttgaggectectgtggectgtggggetga
gtggcatcatg (Seq ID No: 732) '

Homo sapiens blocked early in transport 1 homolog

(S. cerevisiae)-like (BET1L):
agctctttcceccgecgactgegecacgtectgaggeggectgtggeccgegteggtgteccgegtcgagga
gccggggcagggcacgatg (Seq ID No: 733)

Homo sapiens zinc finger protein 581 (ZNF581):
ttctctctttcggcecggegecgecagttectggggcacacccagaggtccecttectecgecgecgec
tgcaactgcgagggtagcceggggecgcttggagtegeccggacctgagaggctgectgcactggge
ctcagccagccctccggatg (Seq ID No: 734)

Homo sapiens armadillo repeat containing, X-linked 1 (ARMCX1):
cgtccttctaatcctagtcttegtttggtecggttgcactcttectatagecccagagggcgagagg
gcctgtggcctgggggaaggaggacgaggttetgectggatcccagecagtaggacgectgtgecatt
tgggaacaaaggaatagtctgcecctggaatccctgcagatcettggggecggaggecagteccaaccct
tggagcaggaagaaacgcaaagttgtcaagaaccaagtcgagctgectcagagccggeccgecagta
gctgcagactccgcccgcgacgtgtgegegettcectectgggeccagagegagectgttttgtgetegg
gttaagagatttgtcccagctataccatg (Seqg ID No: 735)

Homo sapiens spastic paraplegia 21 (auto-

somal recessive, Mast syndrome) (SPG21):
cggcctcececgcacgcaccgcgecagcecctgectgtgecegtgggteccgagtgetceccgecgececgecce
gacccgggcccagccgcectceccacggceccgegctegtactggagcgaagageggectecctgaaggag
gggaagggacgtgggggcggccacggcaggattaacctccatttcagectaatcatyg

(Seg ID No: 736)

Homo sapiens.staufen, RNA binding protein, homolog 1 (Drosophila)
(STAUL) :
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tctececttttttecttettecttececectectecgeecgeccaccgecccaggaccgecggecgggggacyg
agctcggagcagcagccagagtttattaaccacttaacctctcagaactgaacaaagacaacattg
ttcctggaacgcecectectttttaaaaaagaaagcataacccctactgtagaactaaatgcactgtge
atg (Seq ID No: 737)

Homo sapiens adducin 2 (beta) (ADD2):
cggccttttgtcagcgecgcagggeccaggagagctctecattteccteeccagectegtgecgggaaatgg
ctttaattctgacggcagggctgtgagggactagcgggaacccgagecttttgtcaaggaactgeg
gcgteggtggceccagtcatcccecgecgecgeggagecgctgcactgetgggggatctecccageaget
ctgacgagcgcgggctgcagcatgggcagaaaacgctgecctgcagattagectgggtggatttttt
aagcgcaccccaccccccaaacccataaaataacaaaaccaacccgcagtggceccgaccggagatag
ctaagatgccgcgcaggagtttccacctggatgtttgaggttgtgtagatgtggccggcacccttg
agagtggagctagggggtgcagactgagcagtgaacagaaggagccttggacagggctgggccagce
ctceccgagttccaggagcgaattgcaaacccaccgggaaaatg (Seq ID No: 738)

Homo sapiens WD repeat domain 1 (WDR1):
ccgccttececggeteccagteccecgggctecggecteggecgaggtgtaattecgcagegecgggecggcce
cggaggctctcggcgagcgecggcgeggtaacaagtgggegaggatg (Seq ID No: 739)

Homo sapiens family with sequence similarity 20, member A
(FAM20A) :
cgacctctacttccacctctggcecccaagtacagecgeccagectgecggectecgggagcgeccgecgggyg
gtgcccgtgcaccggccgegectectecectggecgecgggacteggeccgcagetgectecggacccecgg
cacgatcgtgcacaacttttcccgaaccgagecccggactgaaccggcectggecggcageccacagegg
gtcgagctccaagttgcaggccctecttegecccaccegetgtacaacgtececcggaggagecgectcet
cctgggagccgaggactcgctectggeccagecaggaggcgetgeggtattaccggaggaaggtgge
ccgctggaacaggcctcagttectgettttgaaaggaagagggggagtctgtgacccctgaggcect
ccttgcaactctgttttccaagectttgcacatctteccgaatttecttecttcaaagtctaccctaatg
aaatatcagacaattttccaagtgtgcttcatgaacttctgggaggtgcttcacagtttctgcaaa
tgattgattgaattttcactttgaaaaaatatactttaaggcgacacaagatg

(Seq ID No: 740)

Homo sapiens kelch domain containing 4 (KLHDC4):
ttttctttectggtgtceccgtecgeggettgggacccggcaagatg (Seq ID No: 741)

Homo sapiens calcium channel flower domain containing 1 (CACFD1):
tgctccctctecccacaaggcagecgecgecggetecggacgeggecggctaccgagecctttgtgaggg
ctgtgagctgcgcectgacggtggcaccatg (Seq ID No: 742)

Homo sapiens zinc finger, CCHC domain containing 8 (ZCCHCS8):
gaatcttttccacagcccaaaatg (Seqg ID No: 743)

Homo sapiens kelch-like 24 (Drosophila) (KLHL24):
gtttcctttgttgtgagctgcggcagagactggtggctggaggagacgecggcgectggagagtgeg
ctgcgccgceccgecgctgagggaccgeggggttagecactgetggetgetteccagtgttegecgag
aggtaccgggggtgacagctccgggaccggccgaaaggcgaggaaccggtgtggaaattaaaagaa
cacacatattttgactggggctttgatcaaccaaatgctaaaaagccacataaagaagatccctaa
tagtcatttctcaacaattatatagtcaactgatgtaacaatg (Seqg ID No: 744)

Homo sapiens FtsJ homolog 3 (E. coli) (FTSJ3): ctccccctttecaccatg
(Seq ID No: 745)

Homo sapiens dymeclin (DYM):
gcttccctettcectetegecgectectggectececgecaccgacgcggeccgggetggageccgagecgg
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ggccgagctgcaggccggaccggagecggatctgtaccegetgagacgtggaaacatggaggectyg
agccggtgtgcgecacctgggetgecggcggecgacagegacttctectgaccectetgecacectcee
catccgtecgcecgggtecgtggagectggagcagatccceccagecggctgagacaggttgtettttgg
aaatgcaggtttaaggacaaattatctgcttaagctagaagatg (Seq ID No: 746)

Homo sapiens zinc finger protein 280D (2ZNF280D):
cctectectttectectectectcagggctccagtcaggecgateccgetecgetcacggaaggaaaac
agaaataacttgctggcttgtctggagtcacatgtacttaggtgacaatttacagaaagtcatctc
tgcagcttgatg (Seqg ID No: 747)

Homo sapiens ankyrin repeat domain 10 (ANKRDI1O):
cgttcctttgtgctgeggeggeggcttcectegagteccteccecgacgegtecctectaggeccagegagee
ccgcgctectecggtgacggaccatg (Seqg ID No: 748)

Homo sapiens SWT1 RNA endoribonuclease homolog (S. cerevisiae)
(SWT1) :
ctctecctttggettggggcteccggagttgecactgecgecggcgcectggtaagettttcaggatyg
(Seq ID No: 749)

Homo sapiens leucine rich repeat containing 49 (LRRC49):
tgacctctttcgggtctctttgaatctccgetgtagegtcacctggaaggcagatctaacagagaa
cctggactgtctcctatcatg (Seq ID No: 750)

Homo sapiens F-box and leucine-rich repeat protein 12 (FBXL12):
ccgccttctggacttggtecttagttcccagtecgeggeccaaatcacgectcagecaccteccgecaag
cctctcactgectcagccacgettteccaggetggtttetggtcecccatecgeggetggtecggecce
tgggaccgaatcacttcccagcgagaggaaggtcaaatttctcecgaccggctacgggaaggtcgegg
ccgccgecctgtcagecgecteggegecceccaggaccectegggtetetttaaccggaageggaag
tgcgtgtcggcgggatcatg (Seq ID No: 751)

Homo sapiens WD repeat domain 55 (WDR55): cagtccttctcagcatg
(Seq ID No: 752)

Homo sapiens zinc finger protein 3 (ZNF3):
cgttctttgttctgteccecggtgtgtgggtectgtgacagggtccaacagggectggtecgtgtecyg
gtccecccaaatctgtcgtecctgeccecaggecattggecatcaacaaaagtcagaattcecececgggaac
ttgaacagaggctgctaaattcccagtaattgctectttggecttctagggactgacttcaaagaa
ggaaggaaagaatcaggcagtgcttcctcattctcttttaaaaccecgettecegectgagtetgceac
ccaggagaccagagagcaccttgcccttccatg (Seg ID No: 753)

Homo sapiens tetratricopeptide repeat domain 27 (TTC27):
ggttcttctcctaggcggaagccagaccagagagcecgtgegtgtttttceccecagggtgeceegegcetyg
ctgttatggccgectecttgaggtagtatcecgcacatggaattctagggecgcaggtgtatttacy
gtaactgtcgccactagatttcagcgcecctttggactctcctgttttcactttcttttgttgactce
cgtgtggccecctecgtgggagectgttttggectgcageggtgtctggggtgatg

(Seq ID No: 754)

Homo sapiens THUMP domain containing 1 (THUMPD1):
gtttctctttectctcagtttgegecacaccatg (Seq ID No: 755)

Homo sapiens ankyrin repeat and KH domain containing 1 (ANKHD1):
tgctcttctcgttccecgagatcageggecggeggtgaccgegagtgggteggecaccgtetecggete
cgggtgcgaacaatg (Seqg ID No: 756)
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Homo sapiens syntabulin (syntaxin-interacting) (SYBU):
cctcctectggacggecggecageggecggcgecgaggagecggcgggecageggegegatyg
(Seq ID No: 757)

Homo sapiens coiled-coil-helix-coiled-coil-helix domain containing

3 (CHCHD3):
gcgecttctecttgettectgggggtecgtggecttgetecegetgtgecgggaaaagaatccaggcece
ttccacgecgegtgtgggtgcgggggecccgaagtgetegtggttecccgetaggtectecgetgggyg
caggaaccggaatcatg (Seq ID No: 758)

Homo sapiens HAUS augmin-like complex, subunit 4 (HAUS4):
cctecttegtegeggectctagtgecactttecggetecttecectteececgggectttecagettggte
tttccgggcectegettccceccagececectgegeccggeccgaacgagaggttececggageccecggege
gggcgggttctggggtgtagacgctgectggeccagececcgecccagecgaggttecteggecacegectt
gagagcttcagctgccccaggattagaatcccaagaaaatcaaatg (Seq ID No: 759)

Homo sapiens solute carrier family 41, member 3 (SLC41A3):
ccgcectettteccgeegecgectgggaggggaceccgggectgecaggecgeccagetgtgeccagatyg
(Seq ID No: 760)

Homo sapiens phosphatidylinositol glycan anchor biosynthesis, clas
s V (PIGV):
cttcctttecagectcececcgecctegtectgettecggecctgtggectggtggggetectgecaggete
cctegggagtggtecttgggececgtggeccctectgggaggectgagggagectcaatcctggtagceaa
cacccctgaattcectggtggtgaaaggatg (Seq ID No: 761)

Homo sapiens poly (ADP-ribose) polymerase family, member 16
(PARP16) :
agttcctttatccectgggecccaacctceccecgecgaceecgecggtcecaggecteggtectectetetteg
gcggcgagcecgeggeccagaccecggcagaggacacttgtecggcacgttctcaceectgteatete
agcccectgectagetccaccccaggettgggaacceggcecccectgacggeccattgtcecgegggec
cagcccccgcgctgaacgcacgcetecgeccttgeccctaaccagegegtctacccecggecaacgegcea
gtgacctgggatg (Seq ID No: 762)

Homo sapiens thioredoxin-like 4B (TXNL4B):
gtttcttttctgegettgtgegttttectgtteggtttecttececcgetageggggecacgagggttyg
ctaggcaacagcccecctgggtgacttggtcttagggtectgtecggettggggetgatgaaaggagce
tgtccgcecgeccgggetcttccgagaagtggttgectgacageccacaaagtgaaagggagtgaggegg
cgtggacgagtaaggagtgacagtgaggattcacatttgggttatttcaagatg

(Seq ID No: 763)

Homo sapiens slingshot homolog 3 (Drosophila) (SSH3):
cgtecttectggtecctgegggtccaggactgteccgeggggttgagggaaggggccgtgeccggtygce
cagcccaggtgctecgcggectggectccatg (Seq ID No: 764)

Homo sapiens zinc finger protein 692 (ZNF692):
ctcectctggggegegggectcagttccgggectacagecageccgacgccgagaggcaccgtttettce
ttaaaagagaaacgctgcgcgcgcgaggtgggceccecctgtcttecagecagetecgggectgeteget
aggcccgggaggcgcaggcgcaggegeagtgggggtgagggegegtgggggegcacagectetggt
gcacatg (Seg ID No: 765)

Homo sapiens tRNA-histidine guanylyltransferase 1l-like
(S. cerevisiae) (THGLL): tggccctttcctttccgcecgtgtagaatg
(Seq ID No: 766)



10

15

20

25

30

35

40

45

WO 2013/143700 PCT/EP2013/000938

184

Homo sapiens solute carrier family 25, member 38 (SLC25A38):
tcteccecttctacagagttectcecggegettectcecacececcgggatacacagaacctcatetecta
cggtgctgaagcctgcagcagggcaggatgggcaggagagcagagccgcggagtectgecggegeggg
tgaagagcggcgcgtaattcecgecagecaagattgtteccgegeecegecagecectggactagcaggat
ccgaaccccggceggctgegtgettataggecgcagacgtcagagageccgeggcttaaagegegteg
cctggctagcgccaccccecctagecttecttcaaggectecagggectgggecccaagecgecegtcgacg
gcaccctgggcccagaggactcegegggectcatetceccaatg (Seq ID No: 767)

Homo sapiens WD repeat domain 13 (WDR13):
agttctttctgatagcaggcagccatcttgectggagectgagaaagggaggagagacagaaggaa
ccggcgacagtggtctcagggcecgecteccggggggectcaagaaccggaggcageecccggaggtggt
cccecgatcccgggcectatgetcecttggatctgagaagggaaggecggagggcggeggggacaagatggg
tggagaatgtcaagcaaggaatgctaggcgggggaggggcgttgetatggcgactggggaggggcy
gtgtctgttctgaatcgctgtgtgtcacccgggegetgcccaggaagggcagggctggggtgatga
ccatggtaacacccgggggggagttcgtgacatctccggcgeggagggactcgatgtctatggeaa
tggtcgcctggtggaagggacggaactagatcecttecgetcgggacgetcacattccaggececttyg
tcctgcaggectgecgegggeggacacgccagaggaggaggccggggaatg

(Seq ID No: 768)

Homo sapiens chromosome 1 open reading frame 123 (Clorf1l23):
ccgecttttacgacgcgccggaaagcaacggcaagggcggecagecagcaccgggcggagagggcta
ccatg (Seqg ID No: 769)

Homo sapiens chromosome 20 open reading frame 11 (C20orfll):
ctgcctccttctactcgggcgeccccggecggecgcecaccteteccecageccaggagaggctgeggag
ccgcagccgcccagaccgegcagecgecgggaggcaggttccgcacgaaataaatcagaatg

(Seq ID No: 770)

Homo sapiens zinc finger protein 446 (ZNF446):
ttcececttttggggacagatcccgaagttcgagecateccteggataggecgggtgtcaggectggt
ctctcaggcccgtccaggecccatcttgacgattccaagaccacccecttgagcaagaatyg

(Seq ID No: 771)

Homo sapiens mitofusin 1 (MFN1):
ccgccectttgeccacteccectgectectectecgectttaacttetcgggaagatgaggcagtttygg
catctgtggccgagttgctgttgccgggtgatagttggagecggagacttagcataatg

(Seq ID No: 772)

Homo sapiens phosphotyrosine interaction domain containing 1
(PID1):
agtcctcectcgecagetgcgccaggacagecggcgegeggecgtgeccacaagttgecggecagetgag
cgccgcgcectectectgetegecageccecctacgeccacccggcggecggtggccagecgecaggacgce
acatcccgcggacaccgaccccagatgtaaagcgggaccccageccectegeecccecggegegateg
acagtctcgccagecgtctectctgccaaaacccagggctggaagatgtggcageccggecacggagce
gcctgcaggagagatttgcagacacagaagcggcacagagaaggccattgtgaagatcaaggcaga
aaccggagttatggcatcataagccaaggaatg (Seq ID No: 773)

Homo sapiens pleckstrin homology domain interacting protein
(PHIP) :
tttcctectectectecteegectecgecgecgttgettgaatggtggageccgaageteggetegt
gaacacacactgacagctatagggcaggcggcggcaccgtecccgecttececctecggeggeggggtyg
tccecgteggecggeccctgaagtgacccataaacatg (Seq ID No: 774)
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Homo sapiens LIM and senescent cell antigen-like domains 2

(LIMS2) :
tggccttttttgggegtctcectgectececgeggeccgggetggegggecgggegeteggetggegget
gcagcagcagagggagacccgcggcaaccccggcaacccagggctecggegtecgetgecaccatg
(Seq ID No: 775)

Homo sapiens SCYl-like 2 (S. cerevisiae) (SCYL2):
aggtcttttagtcectttttccecectcececttactettegtecceggtecctecectececcaceceettt
ccttcectagectceccgacgtttgeggeccgecgggggcggcggaggatatggagtaaageccagagtcagtyg
gccaggcacgaaggcagagcaggaacagccaggaggcgtttattaggggggcecggggggaaagagcece
ccagcaccgcccctcecctggaagaaggaagaggtaagtgaccggccgccggcaccgaccgacctecce
tcaccggcggctcectectegectgggectecccggagecggecgaggagggaatggaggactcgegeccgg
gttaggcctcccagggceccecgctcaggectggtgggtgttgectggtgacgggectgecggeggecggce
cgggcgatcggcggtcggcgeccgegcaaageggggectggacgagcagecgagectecggggagcecgga
tccgagagggccgagtcecctcgaaagaggecttgaggcgacgggagacccgggatcgaagtcagetyg
ccggagggagagccccccatgeccggetcgagagectecgggttteggtggtggagaacgtagtacctt
tcggggacattggacactactctaggaccgggtaactataactacccaatattgcagecatg
(Seq ID No: 776)

Homo sapiens ring finger protein 31 (RNF31):
caccctctctectagtacttectgttctecggectaaccctggegetgggecgggggctggagagtga
ccgtggtctgagtgacctggggcggctgegtgggecggggtgggectcaaagecgggcaccagacg
ggaggggcggcgctegggccgegcgcetgeccgegecgggtectggegggeggcgaggctggggetyg
actcctgcctcaggatg (Seq ID No: 777)

Homo sapiens mediator complex subunit 9 (MED9): cgacctctggctaacc-
tacccccggagccatg (Seq ID No: 778)

Homo sapiens ATP5S-like (ATP5SL): cggccccttccggttacgaaaccttagcaa-
gatg (Seqg ID No: 779)

Homo sapiens GPN-loop GTPase 2 (GPN2):
tcteccttttgecgcgacacggtctcagetgttececgectgaggecgagtgacgectggeccgccaacgagg
tatacgtactgggaccctcgccctcagtctegtcecteccggegeggetacctgececegttttecctgt
gagttgacctgctccgggeccgegggecgecaatg (Seq ID No: 780)

Homo sapiens transmembrane protein 48 (TMEM48):
cggtctcctgtacgcectagactaggggccgecatcteccatg (Seqg ID No: 781)

Homo sapiens ankyrin repeat and zinc finger domain containing 1
(ANKZF1) :

ttgtcctcttcgectgectececgtagtgacggggattgttgtgttgcagaaatcecggcaatcgacctga

ggacttgcgagccgctcagctececgggacgtttggagectgetgctaaataatttctgectcagecat
g (Seq ID No: 782)

Homo sapiens notchless homolog 1 (Drosophila) (NLE1l):
ggctctttctecctccacgtggggacgcaggatg (Seq ID No: 783)

Homo sapiens cell division cycle associated 8 (CDCAS8):
cgctctctctcactggcacagcgaggttttgectcageccttgtctecgggaccgcagecteccgecga
gcgccatg (Seqg ID No: 784)

Homo sapiens polymerase (RNA) III (DNA directed) polypeptide E
(80kD) (POLR3E):
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cgctcccceccceccacgtgtecgeccggagtttectccaccagcaacatggecgeccgectgagaggagagce
cgggccgccgecgtctectgcageececgegggtaactgggecgttgeecgecgtecgegeteggeecce
gcggagagatcgagctgaaggactgecgecggetggetctectctagtatg (Seq ID No: 785)

Homo sapiens armadillo repeat containing 1 (ARMC1):
gagcctttgcccgeccagecgecttegetetttggectecectgagttagtecggttgettgegatcgec
gcggccggggctgcgaaccgaagggcectecgectecgegecgectgggtectetacctcatcecgtaggtyg
tggccctgatggtgtggcaggectctggactcctaaagctctggagegaatttaagattttattcat
gtgcatggcatagaagatg (Seqg ID No: 786)

Homo sapiens transmembrane protein 33 (TMEM33):
ccgtcectttectggaaacaccgctttgatctecggeggtgecgggacaggtaccteccggetgetgeggg
tgcecctggatccagtcggcectgecaccaggecgagecgagacccectteectggtggaggectcagagttecg
gcagggtgcatccggectgtgtgtggecgcgaggcagggaagccggtacccgggtectggeccccagce
gctgacgttttctcteccceetttettctectettegeggttgeggegtecgcagacgctagtgtgagec
cccatg (Seq ID No: 787)

Homo sapiens pyridoxamine 5'-phosphate oxidase (PNPO):
ccttecetteccecggggtagaagtccagggtgagaaattggttccgaactcaaaggaacccagtgec
gggccacagccgggtcacgtggccggecggeccceccatg (Seq ID No: 788)

Homo sapiens golgi phosphoprotein 3-1like (GOLPH3L):
attccttctctgcatcgaaggatcaggaagtttgtgctctctgegtggctaagtttttcacctact
aggacgggggtggggtggggagaacaggtgtccttctaaaatacagcacaagctacagecctgcegtce
cagccataacccaggagtaacatcagaaacaggtgagaatg (Seq ID No: 789)

Homo sapiens regulator of chromosome condensation (RCC1l) and BTB
(POZ) domain containing protein 1 (RCBTB1):
cgctcctectettecgetgeccggtgggcaccgeecgetegetegecacttectgegeccattggagettce
ggagatccctgcggtcccgecgggacggecgecggcagcagetgacctcegecagacaggatcttgetcetce
ttgcccagactggaatacagtggtgtgaacacggctcactgcagcctcaacctcctggactcagag

-atgtcggcttatttataggaattgcttgaageccagagtcatg (Seq ID No: 790)

Homo sapiens leprecan-like 1 (LEPREL]):
cgtccctttaagagecggctggccaggcacggectecgectctcagtacgeggagecgecggcecggtca
cctggggctcgeggagcecggccagatcgecggeggagtcggecgegettecccgagggaaggtgggaga
ggggacccggacgcgaggtgceccccgaagecctectcecgagegtaaccgtcccgegectectctgaggeg
gaggatg (Seq ID No: 791)

Homo sapiens hedgehog acyltransferase (HHAT):
ctgtctcttggctcaggcttggaggccteccgagcagcaacategtcececaattatacceecgttggag
catcttcagatcttccactcttttcacaacgcaatcaaaatcttcgtacccattttgcagtagtga
tctctgtaagttgctttacaattcataaagtttattctatttgatcttcactctaatttacaaaga
aaagcagggaagtctatttctgttttacagaggtgtacagggaggctcacaggggctaagttcaca
cagtaagccctcgaagctgccagggctgcaaageccacccetetttceccacecgecaccgaactacctec
tttcgcctacaaaacgtaggtggggaccactggtgttggaatgacggcccacctcgagtttcaggt
gacttccactctgcaattaacttgcaggcagccccagacctgcaatgaacacacgggtgggggaga
gatatgcacgccagggtcagtgggaaccaacagccgaggggtgagcggggctaggggecccgggcece
gccggcggggcaaacgcggttcagaaacgcaggccgegetcetggeccgeccectgcagcagcacgg
cctgctcgccatcgecccggagagegecgegggtteccgagteccgggegeggagggecgegegggcac
ggcggcaggggcgtgctcggaggacgecgcgetgecgetgecteccteccaaagggcagetccgggggaaa
gagggtggcgtcccggggaagceccgcagecgecgceccgatgtecgetgggactcggaagtgeccgaaag
aggggtgttgggaactcgcggcgcgecgtgaacgttgeccgtcgecgececgeccgggacageccggaga
aactctcagcgtaggcatcgggaaccttegtgecaaggagccatg (Seq ID No: 792)
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Homo sapiens chromosome 11 open reading frame 57 (Cllorf57):
cctecettttteteccaaaccacttettecececcectaccecececgecacgecgaggectgeggecgecacggt
atgggtgtgtttgtgtgtatttgtgtggggagggcgtttggagggaaggttaccgggagctccgag
gccgectggggaacagggatcceccggtgacaaagatggggatatttcctctgtecttccacttggaaac
ctcaacccccgcecttcaggecteectagatactttetggggecccaaccgaaggeccgtagccatccaaa
gcgttcccagcectttcectggggagtgaaacttacccecececggggttegtectagaggagecgtgageggg
gaatgcccaggtcaaccgggctgtccgaattecgeccecggctcagectecggectcagtecgggag
agagatctgcctgtcggtctgggctgggggaaacgcggcagtggcctgggeccacaggtgagggcag
agtaaccagtgggaaggctgcgttttcacgaaggactcgggtgaagctgcagagctgectttgagce
cctgactccttggettectgggtcggaggagatecttgtaatggagtggttettegtctcactagea
agatgcctgatttcctcaggatcaagggattgaagaatg (Seq ID No: 793)

Homo sapiens high mobility group 20A (HMGZ20A):
agtccttcgeccgecattggggcaaaataatcecttecatttttgtgaaggtaccgtggaaaatatttce
atttttcttctcaccggagcaattgtaaatgctatgcggtaagaggagttacctgtggaaaggtgg
ttaagagattaggtaaagaaaaggaaaggacaccaaaataaagtgctgcggaagaatttttgtcca
gctgtgagacgacgagtgcgtgaagtgaaggcgattgagaggggctgagggaattgtectetgtgg
aagggactttcttttggcecctaggccecttectgececcectgtegtcagcagagtctctacaaggaag
ataacggactgtaaaattctataaagcaaagctacacatcacttgacaccatacaccatcttggtt
acataatgaagagagatg (Seq ID No: 794)

Homo sapiens checkpoint with forkhead and ring finger domains, E3
ubiquitin protein ligase (CHFR):
atgtctcttgacagcggcggecggegecagecggttceccgggtteggegeggggcggggatgtgaatece
cgatg (Seq ID No: 795)

Homo sapiens nucleoporin 133kDa (NUP133):
ccatctcttcccttaggtgtttaagttcecgegegecaggccaggectgcaacctgacggecagatccece
tcgectgtectagtegetgetecttggagtcatg (Seq ID No: 796)

Homo sapiens CNDP dipeptidase 2 (metallopeptidase M20 family)
(CNDP2) : cttccttccaagaaccttcgagatctgecggtctggggtctggttgaaagatg
(Seqg ID No: 797)

Homo sapiens oxoglutarate dehydrogenase-like (OGDHL):
gcaccccttcececgecgcageccecctgacctgecagecteccggacctegetgcagecgcggacccggceccg
cccgcccgaatg (Seqg ID No: 798)

Homo sapiens transmembrane protein 30A (TMEM3O0A):
ccgcctcttcecgectctacagecggaggtggetgtggecggtggegetggtggectgecggecggecggegge
ggcagcggcgctcgageggttcecctgtcagggtcageecggegggeccccctgggtggteccacctgeaa
atcgcggagcggcgccccagggatcgatg (Seq ID No: 799)

Homo sapiens elongation protein 2 homolog (S. cerevisiae) (ELP2):
gcgtctettgtttgtgeggetgaccagttggegacatyg (Seqg ID No: 800)

Homo sapiens WD repeat domain 12 (WDR12):

cgttcttttctttgtatttccgectcectegectetectctaaaageccgcagttagaggcgagatttag
gaaaaacctctgccgagtgagecctctggttgggaatatgtatgagaaaaaaaaactggcaaggcgt
tagtcaagcaaagctgaaggcagaggaaatttgatatctggctggagtctagaggatttaatgcaa
ataagatactctgagggcagcgtggcaaaaaaagactacaattcccggtggtcacagecgtttgaga
agcgatgctttctgagacttgtagtaactaggagctgtgtttgaactatccaggctcaggacagce
tcttgaaaaaaaattttttattaataaagcggatttgagtgggatctttttcctaatcgattacgg
gcccacacgtatgggaagaattctaacaatgattaaagggacatgctacctttacgactatccttt
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tctaatcgatgactcctaaatctaggagtaggtagtcgatgtttgtggtctgggecgtctgtagaag
ggcaacctcgtgcectttctgcagaggagaccggagggcagaaggcagagtccaggcttagactgecag
ttcctecgettacctgtgecagtctaattttgagectgectetttgtagtcttaaaaggcaggagette
gtgttgtgggtctgctaacccgtacgtttccgtgggcaagtcgtgtgtactcecctcegecatg

(Seq ID No: 801)

Homo sapiens tetratricopeptide repeat domain 17 (TTCl7):
cgacctcttcaagatggcgggcgccggagactagettcececgettcececggtgtgageggeccggecggg
ggggcaagatg (Seq ID No: 802)

Homo sapiens proline rich 11 (PRR11):
ttttctttatggcgtgggagaggccacagcccggactccatcgacteccecggectcttagactaaa
atcatg (Seqg ID No: 803)

Homo sapiens TBCl domain family, member 23 (TBC1D23):
ctcecectetttettcecectectggggaagectcagtgetggacttccgaagaccttttacgacattgag
tctcggagttggtctcagcgeccggatccactttteggcaaagtgacgtggacgtcaacagcaatg
(Seq ID No: 804)

Homo sapiens leucine rich repeat neuronal 3 (LRRN3):
gctcctctctggggagtggagggtgttcagttattaatgaccgctgagcaggcagcaccatgtcag
tgtgacaactgatcgggtgaacgatgcaccactaaccaccatggaaacaaggaaaaataaagccag
ctcacaggatctctcttcactggattgagagcecctcagectgccgactgagaaaaagagttccagga
aaaagaaggaatcccggctgcagcctcctgecttectttatattttaaaatagagagataagattyg
cgtgcatgtgtgcatatctatagtatatattttgtacactttgttacacagacacacaaatgcacc
tatttataccgggcaagaacacaaccatgtgattatctcaaccaaggaactgaggaatccagcacg
caaggacatcggaggtgggctagcactgaaactgcttttcaagcatcatgctgctattcecctgcaaa
tactgaagaagcatgggatttaaatattttacttctaaataaatgaattactcaatctcctatgac
catctatacatactccaccttcaaaaagtacatcaatattatatcattaaggaaatagtaaccttc
tcttctccaatatgcatgacatttttggacaatgcaattgtggcactggcacttatttcagtgaag
aaaaactttgtggttctatggcattcatcatttgacaaatgcaagcatcttccttatcaatcagct
cctattgaacttactagcactgactgtggaatccttaagggcccattacatttctgaagaagaaag
ctaagatg (Seq ID No: 805)

Homo sapiens MIS18 binding protein 1 (MIS18BP1):
ggccctctctececgegeggageccgagecggaactgeggcagtectetecctgecaggetettcateca
aggtttctgtggatcccttctgaagttctatctgaaaattgcgcttaagtgaattttctgttagaa
gaacttggttgctactttcttgtcaagatg (Seq ID No: 806)

Homo sapiens LMBR1 domain containing 1 (LMBRD1):

- ccgceccctttaacctttagggtgegegggtgecagtatatctegegetetetecectttececcctece

cctttcececcacceccgggegctcaggttggtctggaccggaagcgaagatg
(Seq ID No: 807)

Homo sapiens ST6 (al-
pha-N-acetyl-neuraminyl-2,3-beta-galactosyl-1,3)-N-acetylgalactosa
minide alpha-2,6-sialyltransferase 1 (ST6GALNACLl): cttcctcta-
gaacccgacccaccaccatg (Seq ID No: 808)

Homo sapiens spermatogenesis associated 7 (SPATA7):
gctcctcttttccagteccteccactgeecggggctgggeccggecgecgggaaggaccgaaggggatac
agcgtgtcccectgcggcggctgcaagaggactaagcatg (Seq ID No: 809)
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Homo sapiens docking protein 5 (DOK5):
cctcctcecttectectectectectecttettetectecttectecggecgggaggaggcagggetgyg
atccctcagceccgecgecgcectectectectggcaggecggecgcggagtcagectgacgecggegcte
cagcctcgcectcecccgegecgegetctgegetcececccgaaagtggctgcaagecggecgeccactgt
cagggttggggggacagagaaagtgatgtgcgccttctaaagecctcgecccagegecgceccgaagcag
cttcacctctccaactttctcccaccgactgecttgtecttgaccctgecctcecacccteccccagage
cacttcgggtgcgcgctcttgggtaaagggggggtcaccggctgtectgggatyg

(Seq ID No: 810)

Homo sapiens glycosyltransferase 8 domain containing 1 (GLT8D1):
tctectecatcecgectgcagtaagggecggecgeggegagectttgaggggaacgacttgtecggagec
ctaaccaggggtatctctgagcctggtgggatcccecggagecgtcacatcacttteccgatcacttcea
aagtggttaaaaactaatatttatatgacagaagaaaaagatg (Seq ID No: 811)

Homo sapiens cullin-associated and neddylation-dissociated 1
(CAND1) :
tggccttttgecctagggagecgagtgecggagecgagtgggagcgagacggecctgagtggaagtgtce
tggctccccgtagaggeccttcectgtacgeccecegeecgeccatgagetegttectcacgecgaacagegce
cgtcgttaggctggctctgtagectcggettacceccgggacaggecccacgectcgeccagggagggyg
gcagcccgtcgaggcgcectecctagtcagecgtecggegtecgegetgegaccctggaagecgggagcecg
ccgcgagcgagaggaggagctccagtggecggecggcggecggeggcageggecagecgggcageagcetcece
agcagcgccagcaggcgggatcgaggccgtcaacatg (Seq ID No: 812)

Homo sapiens BRICK1, SCAR/WAVE actin-nucleating complex subunit
(BRK1) : cgctcttcctcaggcggcggeccatg (Seq ID No: 813)

Homo sapiens zinc finger CCCH-type containing 15 (ZC3H15):
cggtcttcctectecgtcctgeccgcagggeccagaaccecctgacggtattcagetgegegtaagtetg
gcecggtgccatctgtcteccgcaatg (Seq ID No: 814)

Homo sapiens polo-like kinase 1 substrate 1 (PLK1S1):
cggtctccttcggcaaccccggecgaacggeccacccagaggctgtgetgagetggegcageggeag
cagcatg (Seq ID No: 815)

Homo sapiens dysbindin (dystro-

brevin binding protein 1) domain containing 2 (DBNDD2):
gtttctttcctacgcagecgectectgecgececgtggtecgetggagetttgectectectaggcecggeag
cgcctctcectccatggtectgtetgtcagegetgttttgggageccgeccggtgaggeccgggecacy
ctcagacacttcgatcgtcgagtctgtcactgggcatg (Seq ID No: 816)

Homo sapiens KIAA1704 (KIAA1l704):
gattctttttggatagggttgacgttecgtggatagactcatatctgtgaccagtgtccgccaccgce
ggatg (Seq ID No: 817)

Homo sapiens solute carrier family 25, member 37 (SLC25A37):
cccceccteecctgeccacctcectgecagectectgegececgecgagetggeggatg
(Seq ID No: 818)

Homo sapiens myoneurin (MYNN):
cgtcctcccaagatggcggagacagagtgaagaaactgtgttececcecettgggttgetatcgatca
agggtaaaattccattctgatatcaaaatg (Seq ID No: 819)

Homo sapiens vacuolar protein sorting 33 homolog B (yeast)
(VPS33B) :
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gcttectttttctggtagaaggeggggttctecctegtacgectgecggagtetectgecggggtgtagace
ggaatcctgctgacgggcagagtggatcagggagggagggtcgagacacggtggctgcaggtetga
gacaaggctgectcecgaggtagtagctectecttgectggaggtggeccattecattectggagtgetget
gaggagcgagggcccatctggggtctctggaagtcggtgeccaggectgaaggatagececceettyg
cgcttecctgggetgeggecggecttctcagaacgaagggegtecttecacceccgeggegcaggtyg
accgctgccatg (Seq ID No: 820)

Homo sapiens zinc finger, C4H2 domain containing (ZC4H2Z):
aggcctctccaagecccctaccgcacaggctcatageccccaageececggaggaggtggctacattgty
tctattgtatcccttggectggtgtatttgtacatctctecgggacgtgaaattgacagtgaaaagta
tg (Seq ID No: 821)

Homo sapiens BAIl-associated protein 2-like 1 (BAIAPZ2L1):
cttcctectggecggegtecggecgettetectectgetectecgaagaaggccagggeggcegetgecge
aagttttgacattttcgcagcggagacgcgcgcgggcactctcgggecgacggctgecggecggcggce
cgaccctccagagccccttagtecgcgeececeggecctececcgetgecccggagtccggecggecacgagg
cccagceegegtectcecegegettgetcgececggeggecgecagecatg (Seq ID No: 822)

Homo sapiens solute carrier family 25, member 40 (SLC25A40):
cgtccttectecgegectcecgetectggecctgecaggttgtgtttecgectetaccececgectecattecyg
ttgctctctcagtctcagaccecgggetectecggtccgecgettcaggtettggegecagectcagaga
gttggcgcggctctgtgttgaccaaacctagtggatgcagttagcgeccggagcccggeccecgeccyg
tcaccagggttattcccgecttctaggtttgeccaggactgecggecctgecagetgecttetgecce
aggtttttggctactgatgttacaaacaataaaatattggagcatagagttgaagaacagactcaa
accaggtttttatttaattagttaaaaatatg (Seq ID No: 823)

Homo sapiens protocadherin alpha subfamily C, 2 (PCDHAC2):
tttcctttteccteecectggagectgtageggcagcagcagcaggaagccgagecgggttgagega
ctcggaggcgagcggaggagctggaatatggggagtcagecgaggacggtggggccaggagcccttg
ggagggcctacggagggagcggccccaggcgctttctagagegtgageggtgggggagcaggegcea
gggtggcacgagcggaggcggggceccgggcgtggggcacggctggggaagctgecgecteeggecece
tgccecggetgecteecgecgeggecagtggetatg (Seq ID No: 824)

Homo sapiens chondroitin polymerizing factor 2 (CHPFZ):
gttcctttttgggttagctttggcagtattgagttttacttectecctectttttagtggaagacaga
ccataatcccagtgtgagtgaaattgattgtttcatttattaccgttttggctgggggttagttcce
gacaccttcacagttgaagagcaggcagaaggagttgtgaagacaggacaatcttcttggggatge
tggtcctggaagccagcgggcctegetctgtetttggectcattgacceccaggttetctggttaaa
actgaaagcctactactggcctggtgcccatcaatccattgatcecttgaggetgtgeccctgggge
acccacctggcagggcctaccaccatg (Seq ID No: 825)

Homo sapiens thioredoxin-related transmembrane protein 3 (TMX3):
gcttctettecegctecgggteggetecgtttcectttecgggegggecaggeggcggacccecagtgt
ctttatccctcttttgcacagtcagecttctgcagectcteccecgggectageatg

(Seq ID No: 826)

Homo sapiens ras homolog family member F (in filopodia) (RHOF):
cgacctcttggctccgetagtgeccggegegeegecgecagtgectgegggetecgggcaatyg
(Seq ID No: 827)

Homo sapiens amyloid beta

(A4) precursor protein-binding, family B, member 1 interacting pro
tein (APBB1lIP):
ctttctctcaggaaactccactcccaactgacaggtgctattteccagecagtectatgetgttgea
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aatagtgagtccatgaatgccctctgeccgtgtgecattacttattttcatcagcagatecttegtaac
acactcctggaagtgggatgacggggtcaaaaggcgaatccatacataagttaaatagatattgcet
caattctcttccacggggttcagaccattttggatttctacgagcaatgaagacagtgctattect
ctacaccctggccggccaactgagegtggttaaacgtggggagggaggagggtgaggttaccaacc
tgatggttgagaaagggcctccegcecccagcecgegceccttectceccaccecccaccecgagagacagcectgaa
ctccggeecgggacgecgegtgttgeccagtccagececctgecaccgegtececctgagggegggetgeagyg
cggccgggaagcecttgcacaaccggcccaaaagaggaagcccagaaagtgectgaagtaaacacttt
gggagaccgttgcaacataaagcggcecctctcagtetttggtggaaccatcactaggecccaatcecce
ttagtccctecttgcgtcgaggctgcaaaatggttccattecgeccaggagacgctectgagagaaggg
cgcgcgcggcacaggggccttecttgcacctcggagcaaagcageteggatagegecacacgtcectyg
cgcgctgcgtgggaagggcagggctgacagcacttecctceccceggggecagegacctggagecegggt
gcggcagtctgcaccgegcegtcgctttecececggecggagtctecgecgectteccecgegecccgecageg
ccccgcagagcagtcgagatg (Seqg ID No: 828)

Homo sapiens roundabout, axon guidance receptor, homolog 4 (Droso-
phila) (ROBO4):
ccttecectcecttcactgtgagectcagagcagcaggacaaagtgctcgggacaaggacatagggetga
gagtagccatg (Seg ID No: 829)

Homo sapiens translocase of outer mitochondrial membrane 7 homolog
(yeast) (TOMM7):
acctcctttcecectttecggattcecccgacgetgtggttgetgtaaggggtecteecctgcgecacacgg
ccgtcgccatg (Seqg ID No: 830)

Homo sapiens major histocompatibility complex, class II, DR alpha
(HLA-DRA) :
ttttettttattcttgtctgttctgectcactececcgagectctactgactcccaacagagecgececcaa
gaagaaaatg (Seq ID No: 831)

Homo sapiens protein arginine methyltransfefase 8 (PRMTS8):
cctcctctactatctecggtatcaccaaaccecttgecggectettatg (Seq ID No: 832)

Homo sapiens adducin 3 (gamma) (ADD3):
ctgcctcttatgaagcaatactagagaggaaaaacaaaacccattcecctttaagaaagattcecgect
cctctcataagcaagcgcctaatggtaattgtagagtttactaagtcaaacacttactactcagcea
ttgagagaagctgctgctgctaatgctgctgetgectgctgecgecgecgecgetgetgetgetget
gttggtctgaggctgcagtaggtttctgtgcagcattgcagaatccacacctagagaacagaagac
acagacacgtacgtctactacccttgttagaaggaagctttggatcttecggtggataacaagagta
atccacagacttaaaacatg (Seq ID No: 833)

Homo sapiens BarH-like homeobox 1 (BARHL1):
agcccttttggatctaatgcgcagaggaggttggecccagagectcececgggeteccccaaggctgaac
tccgtccaaggtgccecegecaggcectcecectgeccgecttecececatgecageccgecagetaggggcaggg

gcagcggceggctggggttgggggtgggtggggagettttggggaggacaggtegcagettggetat
g (Seq ID No: 834)

Homo sapiens intraflagellar transport 46 homolog (Chlamydomonas)
(IFT46) :
ttatctttttgcctagecgactgacaacaggctggttgecttggcgtggaatecctaaagtggectgge
tttgagactggagtgagaccccagccctaggctggggttctttccattatagaggagacggattca
gaagggctacagaccaaggttgttgaaaaccagacatatgatgagcgtctagagattaacgactcce
gaagaggttgcaagtatttatactccaaccccaagacaccaaggacttcctcgttctgcccatcectt
cctaacaaggctatg (Seq ID No: 835)
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Homo sapiens carbonic anhydrase X (CAlQ):
cceecettttegggaggagggaggcagggacttgcaggcaagagttgcacctggtctaggaacctge
agagaaaagaactctggggtaagtagtgttctggcactggcacggaaaggggtaaagggtgggggg
catgagagggacgaaatggagagggcagggaatgaattatgcaaaaaaatctccaatatttcgcag
cggagggagagcacagcacagcactcccaggatgagtcctgectgggtctecccgegecgaaccege
agcacgaagttctttttaagaagagaaactcgaaaatcctggagggtaacagaggcagccagggcg
gggcggagtgcggaggeggctgecagggactggggccgaggcggcggccaaggtggectgaagetg
tgacacccagcctcectcectectectectcatggecgegetcagectcaccteceeccgeccgggecte
ctgcctceecgecececcgggtgecgggctgcggagetgacgectgggacgecececggecggcggecgaggacge
tcacctggccaagcectecttctectecteccecectececgeccecacctgtectectectectectgagt
tgggaagcgtagggatccgtaggcgaggaaataacgaceccectgecagttgtattgcggaaaatctceg
acagcggcgctagttgcgggcgatggaagccaggcaactgggggttctggggagttcaggaaaata
gcagaggagcaggaagggcgcgcgcgacctggagagtetgtgtgecceccaccgegecccagteccce
ggggcccagcccttcecectecggegecctggacgecactgecggaacccggetgagaggctgecagget
gcgcgeggacctggggagcagggagggteggeggaggetgecggeggetggeggtttcgggecaata
atccctgectcectetttectectgtgtgtectgetgtgtctgectcecectteccecgececcecggaagcaggag
aagaactgccccggagcgcagcagccaccctcececgaccatgeccecggtgaggggggcggacttcegag
ggcaacttgccgcggactgecctgggecttagccagecgagectacgegeteccecgggagececggaattge
acggcgcagcccggcggggggctatcecgtectatgtettettggggegecagacgaatecggggteteg
tttttgctggaagagcccagtgttggtggecttcaggtggectgectgeccgecgecgecgecgecgecyg
ctgctagtgcggtttccgeccgectggtgcgaagagaagagacacgcgagcggggagacctccaagge
agcgaggcatcggacatgtgtcagcacatctggggcgcacatccgtcgageccgaggggagatttyg
ccggaacaattcaaactgcgatattgatcttgggggtgactgtecctggecggectgtcgggtggga
gtgcgagtgtgcactcgctcggaagtgtgtgcgagtgtgtatgtgtgtgtgecgtgtcgggetcece
ccctteccecceccgtttteccgtcgagtgatgecacttggaatgagaatcagaggatyg

(Seq ID No: 836)

Homo sapiens dual specificity phosphatase 22 (DUSP22):
cctcctcectgtaacatgccatagtgecgecctgegaccacacggecggggcecgctagegttegectte
agccaccatg (Seqg ID No: 837)

Homo sapiens -olfactomedin-like 3 (OLFML3): gttccttctactctggcac-
cactctccaggctgccatg (Seq ID No: 838)

Homo sapiens phosphoribosyl transferase domain containing 1
(PRTFDC1) : ccgtctteccctteccecgegttececcecgggagaaacatg (Seq ID No: 839)

Homo sapiens translocase of outer mitochondrial membrane 22 homolo
g (yeast) (TOMM22): cctcctttcecgecttccggtgtcccctacagtcatg
(Seq ID No: 840)

Homo sapiens arrestin, beta 1 (ARRB1):
gctcctectgetggectggggattttccagectgggcgectgacgecgeggacctecctgecgacegte
gcggaccatg (Seqg ID No: 841)

Homo sapiens cytokine induced apoptosis inhibitor 1 (CIAPINI):
cctcectcectecgecgagaggegcaaggegtggagtcgacggctggagagaagecgggagcgagceeccagyg
cggcagtcttgattcccttttggccagcagtttttaggtctgtcagtactgcactgcaagaatg
(Seq ID No: 842)

Homo sapiens leucine zipper transcription factor-like 1 (LZTFL1):
taccctccttccecccattttectgtggtccaactacecteggegatcecccaggettggeggggecaccge
ctggcectctceccegttectttaggectgeecgeegetgectgecgecatg (Seq ID No: 843)
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Homo sapiens phospholipid scramblase 4 (PLSCR4):
agccctecccttecgegegettactttgtttataacttgaaaaatcctcteecgtecteccececttecctge
ctcctttectttcecectttectectgeccagtacaactagacccggegtectggecgtecececggtgeccag
cattctgcggggcaggcggattaattggaattcttcaaaatg (Seqg ID No: 844)

Homo sapiens ectonucleoside triphosphate diphosphohydrolase 7
(ENTPD7) :
cctecttecggectgggcaaggggecgcggggagcagectecgggactgaaccgagaggtgecgaagga
accggcgggccgettgatcecegectgcagacgtaggagatgectgggacaaggaggccaccttctca
gggcaaaagaaaaagaaggtgacaggcgttgagaccaccgaagggaacccatyg

(Seq ID No: 845)

Homo sapiens fascin homolog 3, actin-bundling protein, testicular
(Strongylocentrotus purpuratus) (FSCN3):
agttctctctgggaacatctggtgggtactacaggceccctattccaggceccctatggecctgtggaacce
tcaccacgggggggagggctgggccagacggagacatcacctgtggtgtcagecccatyg

(Seq ID No: 846)

Homo sapiens X-prolyl aminopeptidase (aminopeptidase P) 1, soluble
(XPNPEP1) :
cctccttegegeecggeccttecgegggtgatcagetggtetgecgetcececctgacgtgggectgggge
acgtcaccgccgaatg (Seqg ID No: 847)

Homo sapiens REX4, RNA exonuclease 4 homolog (S. cerevisiae)
(REXO4) :
gggtctcttccggagtecttttectggacggggtececctgeggtgggtgtgtttecggecctggectggg
caggcgcttgtgectgeccagggecgecgggcecccggggaggecggggtcectcgggtggecgecggeccag
gcgctggacggcagcaggatg (Seq ID No: 848)

Homo sapiens LYR motif containing 4 (LYRM4): ttttctttccaaaatg
(Seq ID No: 849)

Homo sapiens DEAD (Asp-Glu-Ala-Asp) box polypeptide 24 (DDX24):
ggttcttcactcgcgactgacggagctgcggtggecgtctccacacgcaaccatg
(Seq ID No: 850)

Homo sapiens transmembrane protein 159 (TMEM159):
ccttcttectettgttectectectgectectettegettegectgecaaacgeggtgggggectgcete
ggcggtcaggagcaggttaccctcececgtctgcatgecccaccatcaaggtatgaggatggtagaaget
ctcgtcgaaccagatggatgaagaccactaacggcttttgtttcecctectggtaacagcaagagacag
agcgacatgagagattggaccgcgggctgcactggagaatttactggtaggataattcatccctaa
agagattgaagtgagcttcagaatg (Seq ID No: 851)

Homo sapiens NDRG family member 4 (NDRG4):
cggcctceccgceccctgecagecgecgggcacgcggaggggctectggetgececgecacctgecacecgcege
gtcggcggcgccgaagcceccgctcccegectgegegtectgtetegtecgecatectecegeggectect
gctccacgacgtgaccatg (Seqg ID No: 852)

Homo sapiens pre-B-cell leukemia homeobox interacting protein 1
(PBXIP1):
ttttcttctcgggctgcaaacaaagggaagcctgcaacaagttaagctgaagaccgaagcaagagc
tggttcaggtggcagccacagcagcctcagggacctcagcaactatg (Seq ID No: 853)
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Homo sapiens twisted gastrulation homolog 1 (Drosophila) (TWSG1):
ctgtctctttaaggtgcccgaggctcgecgggecgetgecgectgaggggacggcgggaggcgeggectg
gcctcgcactcaaagccgeccgcagegegecccgggetecggecgaccecggeggggatctaggggtgg
gcgacttcgecgggaccgtggcgcatgtttcctgggagttactgatcatcttctttgaagaaacatg
(Seq ID No: 854)

Homo sapiens zinc finger protein 286A (ZNF286A):

gtccectttgtgaggcccgggatgggaggtgecccggtteececcagggacagettcaageggtaggg
acagacatctgaggacccagcctcagggatgctgtecceccgggctteccaggctccagecgeecgtagga
ctgaggcagactccacggtgagaaagagacccgatctaacccaggcecctttcatcagagcccaggag
ggaaggcaggaagtgggaccacgaggcccggggggcttctaactegtctggeccagggagatctgaa
ttggggtgaagagcagaatctccagaacaaggaggaggtggtgatcatg (Seq ID No: 855)

Homo sapiens S100 calcium binding protein Al4 (S100Al4):
gctcctectgtcttgtctcagecggectgeccaacagatcatgagecatcagectectctggggeccaget
ataggacaacagaactctcaccaaaggaccagacacagtgggcaccatg (Seq ID No: 856)

Homo sapiens ANKHD1-EIF4EBRP3 readthrough (ANKHD1-EIF4EBP3):
tgctcttctegtteccgagatcagecggecggcggtgaccgecgagtgggtecggcaccgtcectecggete
cgggtgcgaacaatg (Seqg ID No: 857)

Homo sapiens KIAA1143 (KIAAll43): ctgtctttacccagagctaccatg
(Seq ID No: 858)

Homo sapiens neuroligin 4, X-linked (NLGN4X):
ctctctttttettgcagaaccgtctctctcecececttctetgtectecttagcacagagectcttattcage
cactagcttggcccttcecectgcttcaattgtaatgettgttectgecccgtceccacagactattggecgge
agaaacaacgaatttcctccaaactaggcggtgttggtggectcttgcattcectectggatgaggaaa
tctagttggggggttccagaaggggaaggctcctgggetttcaatacatcctectgaatcatacct
cgtttcgggttcecctagaaaaatctggacgtgtaaaaagaactcttaacggeccgatgcagetcttce
caaagctaaggctgccttggagttttcataagaaattgtcecctggaggtgttggatgatcacagcet
tccttggagcattgcagttgectggaatccagtttcaggattaagggagggctgecteccttgcaatg
ggctgccaagaaaacggctgtgcttgttcttaacctcaggctctgtctgtgatcagtctgagagte
tctceccaggtctactgeteectggaaageectatctetetgecaggetegectectgggetttgtete
cttggagccacatcactgggacagctgtggatgtggatgcagatttgaaccatg

(Seq ID No: 859)

Homo sapiens mitochondrial antiviral signaling protein (MAVS):
ccgcctectegetgecgggaagggtectgggecececgggecggecggtecgecaggtctcagggecggggg
tacccgagtctcecgtttectectcagtccatccacccttcatggggeccagageectetctceccagaatce
tgagcagcaatg (Seq ID No: 860)

Homo sapiens serine incorporator 1 (SERINCI):
ctgtctccatcttgtctgtatcegetgetecttgtgacgttgtggagatg (Seq ID No: 861)

Homo sapiens KIAA1324 (KIAA1324):
cctcececttttttteccgecttetgeccagecagaagcagcagecgcagcacctgagecgectactgcecg
ctcactcaggacaacgctatg (Seq ID No: 862)

Homo sapiens synaptotagmin IV (SYT4):
ggacctccctectttgectectecectgttccaggagetggtgecectgggetectgegetgttgtttte
agcgctccgaaagcecggcgettgagatccaggcaagtgaatccagecaggcagtttteecttecage
acctcggacagaacacgcagtaaaaaatg (Seq ID No: 863)
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Homo sapiens pyruvate dehyrogenase phosphatase catalytic subunit 2
(PDP2) :
cttccttcectggagectgggtecctgactagggaccgectgggtgaggtgaggacctggtggecgeagt
tgtggcactgtgcgcaggecgctgaactgaccggacggagcgggeggctgtggectegecagetggt
ttaaaaatatccttttttgctgaaggaacacatttgctggtatagtttcagaatg

(Seq ID No: 864)

Homo sapiens gephyrin (GPHN):
ctatcctttecctctcagtcctgeccatctagectgecttgggtcectegegetecgcagagegttecgac
actctccggcectcgttetgecgectecgegegetetececegtgeggecaccgegecccccaagett
gcctecttettgecggacttggggecgegegecctgactectteccctececgecggacccgegeact
ccecggegeggecteteccecacgecaggecacecgtgcactetgtggecteecectecttceccegetce
tcctcecgegettetetggeteectagetgtegegetetectecggcgagcgegetceccggeccgcgceg
ctcecgggectceceggtttctecececggetectgtcagtgeggtgactgegetgggaaacatg

(Seq ID No: 865)

Homo sapiens deltex homolog 2 (Drosophila) (DTX2):
ccttctectgagagtcggagccacageccagagccctgeccaggeccgageccggagectgcageeccgag
cgcggtggtgcectcagecceccgtectettgtectectecagecteggtgecttggaatttgtgtege
tgagtcagcaagcctttcagatttgccecggtttttgttgtttgtggtttgtatcaagatgggaact
caaacaagtcattcctcctaaggagctggtgtcttcatccagaagggacagtttgtgecagetcte
cagagagaaaaggatctggtactgttctggagtggcctgtagcagacactgaaccaccageccagcet
gcatttgttgtcctggaagtcattgccaactctgccagtcacactggggtccccagagaagtcaag
atctgccggaggcgctgggcaatgacceccgggactccaggeccagaggggtctgaagetgtttggga
aagcagcgggactccttgggaagatg (Seq ID No: 866)

Homo sapiens melanoma antigen family E, 1 (MAGEE]):
ctgcctttttcaccacctctaatttcagecttcagcagttgettggaactttggttctggcagcage
agcaacatcattaccgctagcggcagttttgtgeccgaggcacctacacaccteecgtcecctctetge
cagatcgcgggcctgtcggtgtctgectectacacgeccaacgecggtgggecaggaccatg

(Seq ID No: 867)

Homo sapiens G protein-coupled receptor 107 (GPR107):
cgccctttcacccecggacgtgggcgggagaggaagcggcetggtgatgetggaacaaacatyg
(Seq ID No: 868)

Homo sapiens PDZ and LIM domain 1 (PDLIM1):
cgctctttecteccgacagetgecgggggtgeccctgecaagetgtteccgegegtectgeeccgtetgtece
ccgecgggtegtegececgecacagecgegecatg (Seq ID No: 869)

Homo sapiens thymosin beta 10 (TMSB10):
cgctcttttgtttcttgetgcagcaacgcgagtgggagcaccaggatctcgggectcggaacgagac
tgcacggattgttttaagaaaatg (Seq ID No: 870)

Homo sapiens phospholipid scramblase 1 (PLSCR1):
agacccttttcagacccttttccggctgacttctgagaaggttgcgecagcagectgtgeccggeagt
ctagaggcgcagaagaggaagccatcgcecectggeccccecggetctetggaccttgtctcecgetcgggage
ggaaacagcggcagccagagaactgttttaatcatg (Seq ID No: 871)

Homo sapiens eukaryotic translation elongation factor 1 beta 2
(EEF1B2) :
gggtcctttttecctctecttcagegtggggecgeccacaatttgegegetctetttectgetgeteccce
agctctcggatacagccgacaccatg (Seq ID No: 872)
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Homo sapiens pyrophosphatase (inorganic) 1 (PPAl):
ggctctctecttgtcagteggegeecgegtgecgggetgagtggectectgtggcagecggeggcggcagga
ctccggecactatg (Seq ID No: 873)

Homo sapiens X-ray repair complementing defective repair in Chines
e hamster cells 5 (double-strand-break rejoining) (XRCCS):
ggctctttccgctatctgecgettgteccaccggaagecgagttgecgacacggcaggttceccecgecegg
aagaagcgaccaaagcgcctgaggaccggcaacatg (Seq ID No: 874)

Homo sapiens GATA zinc finger domain containing 1 (GATAD1):
gatccctttcccagteccectgetteccagtgectecgggeccagggaatectggectcecgectgecggagce
cggcggaacccgcttccegectccacggggecagegeccageggcectggtectttcaccggecagetcece
gtgccgacgctctcaccgcectcttectatecgecgggagtggegggccgaccagggggcggecgggcet
accgtccgcecattceccecgtgtectectgegeccgegggggecgecccgagecggecaccatyg

(Seq ID No: 875)

Homo sapiens enolase-phosphatase 1 (ENOPHI):
ccgccttttccagttccaggtgtgcagaagtgtectetecccacgegeggecgggectgecacttggte
gctggctccgagatcgcgcggggccgeccggaageccaagacggtaccgggggccgcagceccgcagec
ggcgccgccctceccgecctceccccaacagecaggecgagtccecgtagcateccggtagggaaatyg

(Seq ID No: 876)

Homo sapiens regulation of nuclear pre-mRNA domain containing 1B
(RPRD1B) :
agctctttccgggggecccggggaactactcetecttgectegetetgtectecttecgaagtgetctge
gcgaggttcagagcggceccgcecgcecctccaaagggacggttttectagagectccgacgectcteggtge
ccctectgcteccggeccttgecctttgacctegetcectecgeggcagggtgagaggtcgggtggecatce
ttgtggcggcggcgecgggeggctgttactgecggagaceccateccececteccecttetegecacceetgg
cagtctgtcagtcggtaaaaagtcccgcagecctgtcaggtgaggececeggectegtgecgtegete
ttccecgecgecactgggecggcccaggecgcteccecctgecgggectecactgeccgecacecatg

(Seq ID No: 877)

Homo sapiens family with sequence similarity 60, member A
(FAM60A) :
ctatctttctagacaaggcagttgaggaggagggagcgcttgagggggactggecctggegtgecact
ccgcacctcggggacattattgcgegtggaacggectgettttggaaggcacaacttectgaatgga
ccatgactcccaccaaagatccctgtctctgattcaccaaacagcttcaaccctgaaaccaggacg
agaagttgacaacatctgagtggacagctaattgacctaagacttcagaccagactattgcccaga
agaaaagatg (Seq ID No: 878)

Homo sapiens MID1 interacting protein 1 (MID1IP1):
gggccttttatctcggtgctgccgggggaggcgggaggaggagacaccaggggtggecctgagege
cggcgacacctttcctggactataaattgagcacctgggatgggtagggggecaacgcagtcaccg
ccgtccgcagtcacagtceccagccactgaccgcagcagegeccttgecgtagcagecgettgcagcega
gaacactgaattgccaacgagcaggagagtctcaaggcgcaagaggaggccagggctcgacccaca
gagcaccctcagccatcgcgagttteccgggecgeccaaageccaggagaagececgeccatcececgecaggge
cggtctgccagecgagacgagagttggcgagggcggaggagtgecgggaatccegecacaccggcta
tagccaggcccccagegcegggccttggagagecgecgtgaaggecgggcatcecceccttgacccggecgac
catccccgtgeccecctgegtceectgegetccaacgtecgegeggecaccatg

(Seq ID No: 879)

Homo sapiens transmembrane protein 35 (TMEM35):
ctctccctttgtcattctagetgectgectgectececgecagegtceccececcagetectecectgtgetaac
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tgcctgcaccttggacagagcgggtgecgcaaatcagaaggattagttgggacctgceccttggcgacce
ccatg (Seq ID No: 880)

Homo sapiens Fc fragment of IgG, low affinity IIa, receptor (CD32)
(FCGR2A) : cttcctcttttctaagcttgtctcttaaaacccactggacgttggcacagtgetg-
ggatg (Seq ID No: 881)

Homo sapiens tribbles homolog 2 (Drosophila) (TRIB2):
ctttctctttttgtttggcttctaacgegttgggactgagtcgecgecgtgagectececcgaagact
gcacaaactaccgcgggctcctceccgeccegtetgegattcggaagecggectgggggtegegtcegg
gagccctggcgctgcagctccgcaccttagecageccgggtactcateccagateccacgecggggaca
cacacacagagtaactaaaagtgcggcgattctgcacatcgccgactgctttggggtaacaaaaag
acccgagttgectgeccgaccgaggacccccgggagecgggetcggagcagacgaggtatcececggegg
cgcccatttgggggcttctaactctttctccacgcageeccctecttetgtecccteccctetegete
ccttttaaaatcagtggcaccgaggcgcctgcagecgcecactegceccagegactcecatctecteccagegyg
gtttttttttgtttgtcgtgtgecgatcctcacactcatg (Seq ID No: 882)

Homo sapiens family with sequence similarity 3, member A (FAM3A):
cgtcctctececgggggcggagegggtcggecgggectgacagggaacctececctgaccgagecccacgte
tccccacggccagagaaatctceceggeecggeccgcatcgeccageccccaggcecccggaggaacggcec
cgagcccaggagaaccacatcttcegtcccagecccggaggcectcecectgtgggcaagatcgtgagecaa
cgggttcctgaggcccctectggecaggcagggtttececcgegegttteccgaggagecctgectgg
ccgggcggctggacaaacaggtcgtagcaccgatecgegeccgecccccagcaggggtecccgecacagg
cttgccecctgacccccacccaaacctgtecttecgetttgeccccaaacagtgcacttgecggegg
tcccaacccagcaggagaagtggacatg (Seq ID No: 883)

Homo sapiens exocyst complex component 4 (EXOC4):
ggctctccccgegtccaagatg (Seqg ID No: 884)

Homo sapiens ELOVL fatty acid elongase 5 (ELOVL)S):
gcgccttcectcecttecccatcgegegggtectagecaccggtgtectecttectacatececgectcectgege
cggctgccacccgcgctcecctececgecgecgecgecttgetgetgetcaaagetgectgecgeccectt
gggctaaaaggttttcaaatg (Seq ID No: 885)

Homo sapiens apolipoprotein B mRNA editing enzyme, catalytic polyp
eptide-like 3G (APOBEC3G):
ctttctettteccctttgecaattgecttgggtectgeccgcacagageggectgtectttatcagaggt
ccctectgeccagggggagggccccagagaaaaccagaaagagggtgagagactgaggaagataaage
gtcccagggecctectacaccagegectgagcaggaagecgggaggggccatgactacgaggecectgg
gaggtcactttagggagggctgtcctaaaaccagaagcttggagcagaaagtgaaaccctggtgcet
ccagacaaagatcttagtcgggactagccggccaaggatg (Seq ID No: 886)

Homo sapiens gamma-aminobutyric acid (GABA) B receptor, 1

(GABBRL1) :
gctcctcctecteccctecgteggtecagtcagtecgegaggagagteccgeggtggeggecgacggty
gcgagagccgcgggggccgtaggaagecaacctteectgettecteccggggecctegeccectectce
cccacaaaatcagggatggaggcgcecctccecceggcaccctcettagcageecctcecccaggaaaagtgt
ccceccectgagcetcectaacgetecccaacagetacecectgecccccacgecatg

(Seq ID No: 887)

Homo sapiens cofilin 2 (muscle) (CFL2):
ccteccttctectceccagtgecacagagecgaageccgagectgecgecgecagecacageccgagggea
ctatg (Seqg ID No: 888)
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Homo sapiens DEAH (Asp-Glu-Ala-His) box polypeptide 35 (DHX35):
tgaccttttaccccaacatg (Seq ID No: 889)

Homo sapiens resistance to inhibitors of cholinesterase 8 homolog
A (C. elegans) (RIC8A): ccgccttccecggegegecatg (Seq ID No: 890)

Homo sapiens FK506 binding protein 10, 65 kDa (FKBP1O):
agttctttgtagtgcctccctcagactctaacacactcagcctggeccectectectattgecaacce
cccteccccgetectecccggecaggeccagetcagtectteccagececececattecacgtggaccagece
agggcgggggtagggaaagaggacaggaagagggggagccagttctgggaggcggggggaaggagy
ttggtggcgactccctegectecgecctcactgecggeggtcccaactccaggecaccatyg

(Seq ID No: 891)

Homo sapiens small ArfGAP 1 (SMAPIL):
cctccteccgttecagetgecgetgecgettectgggetgagteccgececgeggtecccggecggegcece
aggtgcgttcactctgcceggctccagccagegtecgecgeegecgtagetgecccaggetececg
ccccgctgecgagatg (Seqg ID No: 892)

Homo sapiens chromosome 14 open reading frame 93 (Cl4orf93):
cctectttttgcacacacacgaatacaaagagccatacgaccttcggatgecggaaggtecttcetg
aatcccttccctgttecttaggttgcactagtcgggggttecatgectggggggcagaaggaatget
ctctaccgtctgaaaccgttcatcaggaaggcecttgatttgtgatgtgctaggagagcacaggatce
tgcaaatagaaggcacctgtctecccttctgcaggeccgaggagaggecgecatggactgtgtgettce
ttcatggcttgtttactcttctttcacagaccctacagettggggectgggetecctetgaccatcece
tcattgagaaaggaaagtgagtccagagaagttgatgcttcctacctgttggagecggecccageagt
gtaagcgtggttgttactgccccatecgeccatg (Seq ID No: 893)

Homo sapiens brevican (BCAN):
cgccctetteccgaatgtectgeggecccagectetectcacgetecgegecagteteecgecgeagtet
cagctgcagctgcaggactgagecgtgcacccggaggagacccccggaggaggcgacaaacttege
agtgccgcgacccaaccccagecctgggtagectgcagecatg (Seq ID No: 894)

Homo sapiens H2.0-1like homeobox (HLX):
cggcctctcttectecagtgcgggecggagaagcgaaageggategtecteggetgecgecgecttet
ccgggactcgcgecgccecteceegegegeccacccacccagtecggetggactgecggcagecgege
ggctcaccccggcaggatg (Seq ID No: 895)

Homo sapiens v-rel reticuloendotheliosis viral oncogene homolog A
(avian) (RELA):
ccgcecctctggcgaatggcectegtectgtagtgcacgeccgecgggeccagctgcgaccccggecccgece
ccgggaccceggecatg (Seq ID No: 896)

Homo sapiens zinc finger protein 277 (ZNF277):
cctcecettttettttectgecgggtaatg (Seq ID No: 897)

Homo sapiens globoside alpha-1,3-N-acetylgalactosaminyltransferase

1 (GBGT1):
cttecctettttetgtectggecccgeggececegetgectgeectgectccaggecteccacctgecgecgec
gatcgecccgggtatcgcgggggeccaggccagectgagtecgtttteegegecggggtggcgecect
ccaaccgtcctaacgccgggccggcagcaaggagtgttcecctgggacctcagagaccaggctcagag
cctgacatccctgecgaggggacagcctcatcececgeccaggccagtgggggtetcectacaagtgeccag
gctcaggtgcagcccccagcaatg (Seq ID No: 898)
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Homo sapiens FXYD domain containing ion transport regulator 6
(FXYD6) : ggtcctcctgggagtctcecggaggggaccggctgtgcagacgeccatg
(Seq ID No: 899)

Homo sapiens nuclear RNA export factor 3 (NXF3):
tcctectctatgecttggggaaggaacttcctgtaagcaaggecttgaggettgetctecgecttegtcea
gcagccctectcaatcttcecteccaaacteccgteccccaggecacacagattectecctcaagagagcece
tataaggacattggtaaaatg (Seq ID No: 900)

Homo sapiens chromosome 14 open reading frame 133 (Cl4orfl33):
attcccttecgeccecttetctaagetgcacagectgaatagaagggcectggtccagecggecggcegga
ggctggcgctgtcctgagagggagggctctgtgcggaagagtcagggcgacccttgggecgectggag
tacgcttgggactggggctgcgagtgagcaccagecgattggttcggaagecggacatttggttcaga
acgagcatttaactctgccagggatccgctgggctctgacgactgeggtagatccatggettectyg
gacgttcacccgtagagtcatcctagecttaactcttgttcecctggtctcagttcacaagectcacc
tgtatcttcctggctcggaagataattgaaaccaagtctgacttctcaatg

(Seq ID No: 901)

Homo sapiens X-prolyl aminopeptidase (aminopepti-
dase P) 3, putative (XPNPEP3): ctttctcttcccgacgcgtgagttaggceccgtaatg
(Seq ID No: 902)

Homo sapiens death inducer-obliterator 1 (DIDOL):
ggccctctggcaagatggctgctgecggaggegttggagecgecggaaatcetggaaccgggatggegac
gtctacactgagtcggaggcgaaggagcttactccacgggaacagcecctctagataatctgagttgt
tgaaaatacgaagcctgttactcgtgaacagtggctgacaacagtgttgttgtgagcctggctgtce
tgcttggacccagaggtttcgtctgccagggtttttggttgtatttaggatttcagggaaaagtgt
ccaagctttcagtgttggagcaggtatg (Seq ID No: 903)

Homo sapiens PERP, TP53 apoptosis effector (PERP):
cggectcttegettttgtggeggecgeccgegectecgecaggecactcectetgetgtegecegtecegeg
cgctcctecgacccegcecteecgeteccgetecgectecggeccecgegecgeccgtcaacatg

(Seq ID No: 904)

Homo sapiens tubulointerstitial nephritis antigen-like 1

(TINAGLI1) :
tcctetcecttgactttgagegtecggeggtecgcagageccaggaggecggaggegegegggecagectg
ggccccagcccacaccttcaccagggcccaggagecaccatg (Seq ID No: 905)

Homo sapiens eukaryotic translation initiation factor 4H (EIF4H):
ggttcctctecggagcggagacggcaaatg (Seq ID No: 906)

Homo sapiens non-SMC condensin I complex, subunit G (NCAPG) :
ccccecctectecgegggaattatttgaacgttcecgageggtaaatactcectggggetgtcatagaagac
tactcggagagcecgctgectctgggttggcgggctggecaggectgtagecgagegecgggcaggactcg
tcccggcagggttceccagageccatg (Seq ID No: 907)

Homo sapiens MMS19 nucleotide excision repair homolog
(S. cerevisiae) (MMS19): tatcccctcccacggtctctagttcgecgttatg
(Seq ID No: 908)

Homo sapiens DnaJd (Hsp40) homolog, subfamily C, member 1 (DNAJC1):
ctgcctctacagctgtgtgtaggcctgggggcgagggtcttcggaacgtagecgetggetgecggecce
cgcccgcctacccacccgeecgtecggcagecggctecegecgecteegegetectgtectggggeca
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gccacctggcgggccgctececggtgcgectgeccgegettttcactgacaggecgetgttccecacag
ccagcgccgcccgccacgteccagetcecteggecaacggagectgcgecggecgggtgacctttecgage
ccagcgcgatg (Seq ID No: 909)

Homo sapiens stimulated by retinoic acid gene 6 homolog (mouse)
(STRASG) :
ctaccctttcatctctgcaactceccttecctecectgggectcececttetggtgtgtetgtgggtetgte
taggtgggcttgggaaaggggaaggaaggggcgtctctttaggcagctcagactggacaagectte
tttgaaaatggtcctttgaacacacgcctgctggtggttggtcagacagatgcgeccagecgggagcece
ccggggccccaaggggacagctatctcectgcaggaccagtgegatg (Seq ID No: 910)

Homo sapiens 5S-azacytidine induced 2 (AZI2):
cagccccttttecggectgagagectcatccacacttccaatcactttcececggagtgecttcececteect
ccggeccgtgetggtceccecgacggcgggectgggtectecgegegegtattgetgggtaacgggectte
tctcgegteggeccggeccctectgecteggectegtecectecttecagaacgtcecegggetectge
cgagtcagaagaaatgggactccctccgegacgtgcccggagcageteccttegetgtggaagegg
cggtgtcttcgaagaaaccggaageccgtggtgaccecctggcgaccecggtttgtttteggteegtt
tccaaacactaaggaatcgaaactcggcggccttgggggcggccctacgtagectggettetggtt
gtcatg (Seqg ID No: 911)

Homo sapiens polymerase (RNA) I polypeptide E, 53kDa (POLRIE):
acgccttttccggeccgcagecgeggectgggectececcgegtgtttaaaagtgegettgtggetgetg
ctgtcttaactecctgtgettggeggacagacaggcgagatg (Seq ID No: 912)

Homo sapiens mitochondrial ribosomal protein 3525 (MRPS25):
agtcctttctecgtegetgeteggectegeggeccgtggggteggecececcgecaccgttgecgeecatyg
(Seg ID No: 913)

Homo sapiens TRMZ2 tRNA methyltransferase 2 homolog A

(S. cerevisiae) (TRMTZ2A):
cggcctcegcecgcacgegetggeggactaagagtggctggcgaagcgagegygceecggcgecgggecce
tggcgggcgggcecggtacagccccaagectgagaccecggacctgagcatcgecaggttcgagteecge
ccecgectggggcecgaageccgggggtggeggegacctecgeggegttgcaccggectctgtgageaccte
ccctectgagcactteccttgtgacaggeccactteccttgtgacaggeccaggacgaggtggccagg
cggccceccatggcegtcecctggtectaggeggagaaccgectgggegatg (Seq ID No: 914)

Homo sapiens lipid phosphate phosphatase-related protein type 2
(LPPR2) :
ccctecectecacctecggagtctgegeggecgecggecaggeccggeecgaccgegteteggtettegeg
tctgccagectggectggcagteegtcectgteccatcecgecgegeecggggcagtctaggecggageggyg
ggctcaggcggcggcggectcgacgecgagtgagtgtegtggttggggtgectggacccagagtgect
accctegectgectgggectcagtttccacatctgcacaatgggggtgaccatccctgecctgetyg
gctgccaggagcggctgtgagtcecttcaggecgtggatgcagectgggggaageccatagggegettte
acaggcctggccttcaccatg (Seq ID No: 915)

Homo sapiens chromosome 11 open reading frame 1 (Cllorfl):
gaaccttttttcacctcgtctgaaatg (Seq ID No: 916)

Homo sapiens microtubule associated monoxygenase, calponin and LIM
domain containing 1 (MICALL):
cgcectecccacccgetcagacctggttgeccagececcaacaggaagcggccecteccggettcecggage
cgccgccactcatctctgeccagetgectgecctecccaggaggectecatg

{(Seq ID No: 917)
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Homo sapiens kinesin light chain 2 (KLC2):
gctcctttaaggcagcgaacgggccaagagaagcgtgtttegeccectececgacgecaccgaggtag
cggcttcacctttaaggcggecgegggggctgctgggaaggecggcgggatggaggcggegggaceyg
gctcgegggtgcgggtccgggtgaagecgggaggcagccagagtcggagececgggececcgagcaccadg
cgcaggcccggecgceccgectgeccgcaccctegtectcacagacgccacageccatg

(Seq ID No: 918)

Homo sapiens DNA cross-link repair 1B (DCLRE1B):
acttcctttttctgcccactctggtaacttattgctctgetgggetecttteecttagggtctetgg
ccctgttcttgeccccagcatgacttttatcgggacgeccgttgtggaagecctcacgcaggagecctg
cccecgtggagaagatcccactggtgactccaaccctaccaccatg (Seq ID No: 919)

Homo sapiens armadillo repeat containing, X-linked 5 (ARMCX5):
gctccteccactgeccgttgtgggtaacgcggacgtggaagaacctcgtctgecggaggaaaaggtag
atgttaaatggtaactacgcgcgaggttctgaggagccctgggaacaggaaggagaaaagaatacce
aaaagtgacaacagtttgccaatcgcagtctttaatctgataaagecggttatctegtecttgagtcece
caggtgccgagtcaatccccatacacagceccgecgecattgectcgagtecttgtgtctgactgtet
gttcctgctgctgtatgacacagcacctcgaggcaaggaaataagaaaactgcctctgatccaage
agagaaggtctgcctgtagatctgctgtagggcttgtcaccattggaagcaaggtcctacttcagt
ggcagatctggtggccttggagtggctgaagaccaccaccctccacagggctgggcccatgeacag
ccatccttcecctaccttgagtgagecttectetgecatgttttectatatcactggcagagectgtagt
tggaaaggggacagagtgactactggactttgtgtgaaaacaccaaccgggacaaaacttcagtca
aggctgagacgggtgggggtatataacttgtccttacgttaaacttggaacatg

(Seqg ID No: 920)

Homo sapiens chromosome 12 open reading frame 43 (Cl2orf43):
aatcctttgcggtggttcaagatg (Seq ID No: 921)

Homo sapiens vacuolar protein sorting 33 homolog A (S. cerevisiae)
(VPS33A):

ggtcctccecgtaggaaccggcggacteggttggegttgtggggcagggggtggtggagcaagatyg
(Seq ID No: 922)

Homo sapiens arginine/serine-rich coiled-coil 2 (RSRC2):

gggcctcctegectttgtgecatecgggtctectecgegegagegatttagtetgaggegaagetteg
gagcggccggtactgttgaaagecgacaagtggaggegecgctctageggecgggactectgaactat
ggcggctagtgatacagagcgagatggactagccccagaaaagacatcaccagatagagataagaa
aaaagagcagtcagaagtatctgtttctcctagagcttcaaaacatcattattcaagatcacgatc
aaggtcaagagaaagaaaacgaaagtcagataatgaaggaagaaaacacaggagccggagcagaag
caaagagcgtgcttatgcgcgaagagactgaactgaagacgctgcagactcagatagcaaaataat
aagcctacttcatgataagggaagaagacatgaatccaaagataaatcctctaagaaacataagtc
tgaggaacataatgacaaagaacattcttctgataaaggaagagagcgactaaattcatctgaaaa
tggtgaggacaggcacaaacgcaaagaaagaaagtcatcaagaggcagaagtcactcaagatctag
gtctcgtgaaagacgccatcgtagtagaagcagggagcggaagaagtctcgatccaggagtaggga
gcggaagaaatcgagatccagaagcagagagaggaagaaatcgagatccagaagcagggaaagaaa
acggcggatcaggtctcgttcccgectcaagatcaagacacaggcataggactagaagcaggagtag
gacaaggagtaggagtcgagatagaaagaagagaattgaaaagccgagaagatttagcagaagttt
aagccggactccaagtccaccteccttcagaggcagaaacacagcaatg (Seq ID No: 923)

Homo sapiens integrator complex subunit 3 (INTS3):

ccgecttcccacceeccecgeccttceccactatggecgettetgtgtggtgtggggagacgctggtect
ccccgtectececcatagegcettattgectecacectecaccececctaggggccggatccaaaggcgetge
actccccaagcecttggggcatcageccaggaaggtttectacctcecctaattcaggggcaggactcect
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cttttccccccacggggaaaagaggcagaaacttaggggtttecectectttcttagggtcagacge
tcttagggtccacttcttcaggggecggaagectetectacecctteccataggggcacaggecttta
ccccactgtacttcggagceccaacgectttccecectcagcactgeccaccccagagtcaggacccagagg
actgtgccttcgcccccaacgcaggecgeggecttttggagaggagggaggagtggagaggacaggg
gcccttgctcectcecceccteecccaacttgttectettgeceeccagtccctggcaatccagagatceeg
atatctaggactgtccatccatccactccctgaccttttececcggectecctggectgecagecatg
(Seq ID No: 924)

Homo sapiens spermatogenesis associated, serine-rich 2 (SPATS2):
tctcectttectcecttectcagacccgggagegtecgggacgcggageccggagetggggcgacgaggce
gattgcgggggcctgggctagctgctggctaccaatattctactttetgtetctatgaatgtgact
accctggttacctcatataatctccctggaaaaggagacatgaatgtctgcadtgatacttcctga
caagaagttgatacaagaaaaggaaaggagattaacagctagtgagcagaatttcgaacagcagga
tttcgtattttttgcttccaactgcacacttecgttgeccacttttaaatcagagatacctacact
caaaacccagacaaggcaaaaggatacttttcttgtatattttttgagatcgaagaaacgacaatg
(Seq ID No: 925)

Homo sapiens fibroblast growth factor receptor 1 (FGFR1):
ccgcccectttecacctectggcetceecteccgggegateccgegecccttgggtetececteccttecce
tcecgtecgegtctectgegeccectecctgegetegteeccgecgetettecegecgeeccaactttt
cctccaactcgecgectcgggagetggecgaggeggcggeggctectcaggtcagtttgaaaaggagga
tcgagctcactgtggagtatccatggagatgtggageccttgtcaccaacctctaactgcagaactg
ggatg (Seq ID No: 926)

Homo sapiens FUN14 domain containing 2 (FUNDC2):
ctcectcttececgetgecgeecgtgggaatg (Seq ID No: 927)

Homo sapiens ganglioside induced differentiation associated protei
n 1-1like 1 (GDAPIL1l): cctccttctttcctgectectgattcecgggetgtcecatyg
(Seq ID No: 928)

Homo sapiens chromosome 19 open reading frame 43 (Cl9orf4d3):
agtcctttgcgcggcacctggcgacaaaatyg (Seq ID No: 929)

Homo sapiens MIS12, MIND kinetochore complex component, homolog
(S. pombe) (MIS12):
ccctctcttcteccaccageccaacgtccgggaaaaacgagtaagtacaggttecttetgeccaatccce
cgccggccacagctaactttececcgeceggeccectttectgtcataattgaggtgtccacaaccagcece
aatcaggaacgcgagagtatcccgegtttgectttcgetcecgecgaggegegtatcagteggaatttt
ggggagccaaccgcgccgtctgtececctggcaageccagecggecggtttaaaggaggtggcgggaagec
tgtgtgtgcttcaaatcgtcaccctcatggtcgectccggtaagtgectgecggggecagecattttetet
gaggaggagcggggacgggcgagactggcataagegtcttecgegagggagcaaggeggectgtggg
tcggcctcaccecggecteccgacctgaagatecccagcatgcagegegggegeggggeccgacggaa
gccgggagccggccggaagcagttectgegetetggettectgggtectgtectgegegategeggyg
gtcttagacagctcaactcgccgagatgacctgggcacctctgecgttgaatcecggcaaatactgate
aagccgcatttattctgctctcaggaactctaagtctagcagagaagatgaggcggtagaagttca
tcaatggcttggctggaggacaagcaaattgaggacattggcaacggagtgatcaaaatgatagat
catgaggcctaaaatgaataaggaaagaagagaagtggcagaggctgagaacagaaagagagggtyg
gaggggctgtaaatcttgaagattagggtataatatgagtatatgggtaagaattggaagaattgt
gtaggaggcagtagtcaaaaagtagaagcagtttggaagagtagttacaaatatcaagagccaggt
ggctaaaaggtggagctataggtcattgaagctcaagaaactgagtctctagggcattggttaagt
catctgtctagacttcaaagttgtctaggatgataattcagaagactgatctgtgccaaagtcaca
ggtttttcacgactgaaaacaacatagcaaaataagccaagatg (Seq ID No: 930)
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Homo sapiens DEAD (Asp-Glu-Ala-Asp) box polypeptide 50 (DDX50):
cttcectttcacgctgtcgectgeccgtaggtggttgtggeccactgtgecccggagggaggcggceggtg
gccagtaatg (Seq ID No: 931)

Homo sapiens chromosome 7 open reading frame 25 (Clorf25):
cggcctctgegtgcacgcgectgegtgectecgegetegeggttctggegetgececggaataatgetga
cagcatg (Seq ID No: 932)

Homo sapiens KxDL motif containing 1 (KXD1):
ccgcectttectgtecgtgacttaacgcacgcaagecggctccagggtacgteccecgecacgegegcet
cgcaggatcggtgcgtggtgacgtttcgecggecgecgggegeccatcccggaagecgcgagcaaggccyg
ccagatgtgcaggcagcggaggaggagaaagagatg (Seq ID No: 933)

Homo sapiens defective in sister chromatid cohesion 1 homolog

(S. cerevisiae) (DSCC1):
acttctttcttgeccecgeccaageeccgcagecacccgggecgeggcgggactectagaccecggegetge
gatg (Seq ID No: 934)

Homo sapiens zinc finger protein 426 (ZNF426):
cgttccttttgtgacgeccggctgtgagcgectgagagtetttttgectttcagagttaaggectca
ctggcctgggaaaataattgctgcecttttgcatcecgegttggecteccgteccecaggatctteceggt
tcagggacctggcgatttctgagtgttccggaatcccaataaccctgtttaaagaggaatggagat
tgccactgtccatttagattaatgaggtgtcctgaagtgatggtgacatcaatgaaaggagggttc
tgacacgttctcacctcgegggatg (Seqg ID No: 935)

Homo sapiens TATA box binding protein _

(TBP) —associated factor, RNA polymerase I, D, 41kDa (TAF1D):
caacccttttcttccgcacggttggaggaggtcggectggttatecgggagttggagggectgaggtcyg
ggagggtggtgtgtacagagctctaggacaccaggccagtcgecgggttttgggecgaggectgggt
tacaagcagcaagtgcgcggttggggccactgcgaggeccgttttagaaaactgtttaaaacaaaga
gcaattgatg (Seqg ID No: 936)

Homo sapiens PHD finger protein 1 (PHF1):
ccgcctectectectgecgectgecgetgetttggetgetgegtcatacgeecccagageccgecggga
cggaggggctgggcctggggaccccceggectecgectgcacgeecceecccacgecccggacgtgecce
tctcecgecgecgggggactcecgectaggtctectacgtcectgececctgececggectecececggecggececcage
tgtcaccggcccccccaggatgcaatg (Seq ID No: 937)

Homo sapiens family with sequence similarity 134, member A
(FAM134A) :
cccectteegectgacgegecceceggeggecggecgegeagecctggetectegegggetegggegy
cggctgcggeggggctatg (Seqg ID No: 938)

Homo sapiens membrane bound O-acyltransferase domain containing 7
(MBOAT7) :
ccgcecctectttecggageccgtetgttececttegggtccaaagettttggectectecttgttecg
agcccgaaggcccgcecccttcacgtacteggageteggatcccagtgtggacctggactcgaatcec
cgttgcecgactcgegcteteggcettcectgeteccggggettecttececctgececgeccggggecctgacce
gtggcttcttceceggectgatctgecgcagececggecgggcgecccagaaggagcaggcggegcecgggg
gcgcgctgggcgggggaggcgtggecggagetgecggecggcaagegggctgggactgetcggecgec
tcctgececcggcgagcagectcagaccatg (Seq ID No: 939)

Homo sapiens major facilitator superfamily domain containing 11
(MFSD11): '
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acgccccttttttgctcageccgtcageccegtcteccgtctgaagagtgecttectgecctcatttgee
tctccctgtgaccceggecccctcagacteccgetgegtegtectecteggececgteccageecgttect
gactgctcttcgeccggagtccgecttcccaacceectttecgecagageccgagagetecgtceggete
tgcgtectggecggattgtcagtggettecgeccecgaggagagectgactgeccctgggectgectgectece
ggcagagctgagccaaaatg (Seq ID No: 940)

Homo sapiens thiamine triphosphatase (THTPA):
ctcccectteccectetgtgggtececcgecgaggagactectecgggetttgaggtgagacctgaagttceeg
ctggccggtagtgtagcaggaaagggcaggtceccteeccgggtcgtgageccagtagectectggggtyg
gcaaggtgtagagaggggggcgttgaaaggacacccgctacccggectgectttectaggggtctcett
tggattgaggacatcagcagcagtggaagggattttactggagacctgtcactgtcagageccttaa
aatatcaccgacggggccttaatgtcaccgaggtagagagaaaagggcagtagccctagagactat
tgcgacacagtgtgcccctcataagttttteccagggaggggttctgtactgagttgacgecccagg
agctgagcaccaggctttgcatccttgggaactcagcaaacgtttgttcageccaattgcaggtagce
atg (Seq ID No: 941)

Homo sapiens acyl-CoA synthetase short-chain family member 3
(ACSS3):
tactcccttceccecctcaggecccaggaagttgcaagagtaccatttgtcgcacactcggggaccgegg
gtggccggaggagatg (Seq ID No: 942)

Homo sapiens chromosome 6 open reading frame 211 (Cé6orf2ll):
gctccteccttcgecggeggtaccgectetgtttectgeggegattgaacagecgagectttgecggecgg
gatcgcggaaagtgatg (Seq ID No: 943)

Homo sapiens transmembrane protein 204 (TMEM204):
atttcctctectgectgagagccagggaaggcgagectctgecgcacacgggcgtecctgcagcagecac
tctgctttccaggaccggccaactgeecctggaggcatccacacaggggcccaggcagcacagagga
gctgtgaacccgctccacaccggccaccctgcécggagcctggcactcacagcaggccggtgctaa
ggagtgtggcgcgggctcgactcccactgectgecggecteccgagtgactetgttttccactgetyg
caggcgagaagaggcacgcgcggcacaggccggcectecegettececgggaagacggcgcactectgg
ccctgggttcttgectgetgeccaccctectgetecectgggatgggecceccgaggecgagcagcttcage
acaggcctggccctgctccaggtgcaggaaggaggataaggccgggecgagaggcggcacacctgg
accatcccatgggcctccgeccgegecgececcgaggatgagtggtgatgtectctageccacccecta
gcagcgtcggctctceccctggacgtgeggeccgecggactgggacttggectttecteccggataageggeg
gcaccggcgtcagcgatg (Seq ID No: 944)

Homo sapiens DEAH (Asp-Glu-Ala-His) box polypeptide 40 (DHX40):
tcgtcttteccccteccatctectcagatcggtggacgtgetcecgectceccacteggggecaggtctat
g (Seqg ID No: 945)

Homo sapiens importin 4 (IPO4): cctccccttttcggcecccagtagecggeggctcag-
ttgctgccatg (Seq ID No: 946)

Homo sapiens N-acetyltransferase 10 (GCN5-related) (NAT10):
ccttectectttcggagttgttcecgtgetcecccacgtgetteccecttectecactggectgggatceecceeg
ggctcggggcgcagtaataatttttcaccatg (Seqg ID No: 947)

Homo sapiens 1in-28 homolog A (C. elegans) (LIN28A):
aaccctttgccttcggacttcteccggggeccagcagecgeccgaccaggggececggggecacgggcet
cagccgacgaccatg (Seq ID No: 948)

Homo sapiens CAP-GLY domain containing linker protein family, memb
er 4 (CLIP4):
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cggcctttectccgegeccccgegteccceccagecggecgcteccgagaggacccggaggaggecaggtyg
gctttctagaagatg (Seq ID No: 949)

Homo sapiens zinc finger, ANl-type domain 1 (ZFANDI1):
ccgcceccecttacggegecggagagatg (Seq ID No: 950)

Homo sapiens GTPase, IMAP family member 6 (GIMAP6):
cctcecectttttectactteccgaggctgcaaagtgcaacagcagactecttectgactcaggaaggecgg
tgctcctacccacttcecctgttectccatcecteccageggacactgectctttcaagggcaggtctccag
cccagctctctgaaaacattttgctgaaaatataagcaaacatcggccttgtectecttgtgttca
tacactgtggaagcttttctctgcctcctccgtgagagtgecgtggeccgggagaccagaaacgtggt
cctttetettgectgtgagctggtgecagagatg (Seq ID No: 951)

Homo sapiens thioredoxin domain containing 15 (TXNDC15):
cttcctccggectggcagcacgactcecgegtagecgtgegecgattgectecteggectgggeaatyg
(Seq ID No: 952)

Homo sapiens asparagine-linked glycosylation 9, alpha-1,2-mannosyl
transferase homolog (S. cerevisiae) (ALG9):
aattcttttttccccaggcttgeccatg (Seq ID No: 953)

Homo sapiens glutathione S-transferase, C-terminal domain containi
ng (GSTCD):
acttccecttttteccggtccgecggattatgaatgacggeccggegegagtattttccacataaggtyg
gctgtcegtttttctectggegtctgtggaggecgagtggtctgegggcagcagctcccagaggcagce
cttggaattccagctcggactgggcgggaaggcgcaggcggcecccaggtecgecgacacgctcacgea
ccctccctgecctggeccgegectectgecgaccaggtgacccaatgaaagaagaaaatg

(Seq ID No: 954)

Homo sapiens CXADR-like membrane protein (CLMP):
actcctttttctttccaaacagggaaaagtgttccacgaagecggtagecgecttteccgectecgegtt
ttcctcectgaccctggteccggectcecgtecgggecgceccagetggtggggcgagecgecgggagecce
atctgcccccaggggcacggggcgeggggcecggctceccececgeceggecacatggctgcagecacctege
gcgcaccceccgaggcgecgecgceccagetecgeecgaggtccgtecggaggcgeccggecgeccecggage
caagcagcagctgagcggggaagcgcccgegtecggggatcgggatg (Seq ID No: 955)

Homo sapiens nonhomologous end-joining factor 1 (NHEJ1):
cctcecctettgeggtggggggaaagcggectcttactctaggecttteggtttgegecgagegggeag
gaaagcgtgcgtgeggctaagagagtgggcgcetctecgecggeccgectgacgatg

(Seq ID No: 956)

Homo sapiens gametogenetin binding protein 2 (GGNBP2Z):
cctcecttecttceccactecceccgeggecgecgageggctgactgeccecgtagaggaaacgacattcggaget
gcgctcccecgecccaggecggcecctgacgcecgggectegtcageccagtaacagggagcagaggtgggag
ttagcgaggcgaccacgaaaacggtgaaggtcggaaccgacagcctecctecgagaagggcaggagce
tgggaggaggcggcagcggcggcggcagaaacagcagcggeggcggceggcecggcagectgggaggagg
tggtgacggtggcaacggcagcgtcggggacgatg (Seqg ID No: 957)

Homo sapiens zinc finger protein 672 (ZNF672):

ctttctcttttageccecegectgetteceggctccagetggggeccggagaggctgagtggttggtac
gctgctcgctggceccteccagtecttecccagcaaccggtgacactgeccgcgccagactgaccactag
ccgacgcgggcgagagggacaggagcegtgacctccccatcccgaggggecggacgctcgggegect
cccegctcecccccacteggaggecgegegegecgttagececcttectegeteceecccgeecccagtece
cgcagtcegggaggcgggggteggcagecggetgagtgggaaccgegeggtgtctgaggaggeagt
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cggcgaccggtttccacttcaagecgtgacccttttgectgtgggatgagetccagcatggggtgag
gtacagaagagagacttgaagagcgtgccttgggactcaagcgccaaacctgtaccctagecgagtyg
tcctactcecgecatceccgtaatggaaggaaatgcacatcttactccagaggcacaagaggaggacatce
ccatgcggctactectgcecccagegtggtggggcagcagaagcteccagageccagacttgecaggete
acggtgcagggtgaacctggccacagctcaccctggaacagccacaatgtctgeccccttagagaag
aaccctgaaatcagaccagtttttgcggecctcececcetttectctetgttacagtgecetttecagg
ccttaagagaagtaaaacttagctgcagcgccaggaggtggaccccagagtgtgagtggcacgett
ccctgtgaacccgtectcaccatg (Seg ID No: 958)

Homo sapiens N(alpha)-acetyltransferase 60, NatF catalytic subunit
(NAAGO) :
ccgectecgteecggectgeggeccctgecggttacataactcecgttgegggceteecgegcggteccac
ttceecggetcececttegectccaggatgegetgagecctacaacacceccagecggecgecggctece
ccacgaggtgtgaatg (Seq ID No: 959)

Homo sapiens transcription elongation factor A (SII)-like 4
(TCEAL4) :
tgccctctgtcececgeggetgggtctegtectgecteceggttectgggetectaattettggtecage
ttcttccaggtcagtgtgcgggecttccacgectgeccageggaacactggaatggcggaaggggaac
gggtctgcgegtctgttgttcccagegetctgegaagectgaaaaggaggagcaacctgtccagaa
tcecececgcaggacaggaaaaggaggggaaatctcgacatg (Seq ID No: 960)

Homo sapiens progestin and adipoQ receptor family member VI
(PAQRS) :
tccectttgtcecteecccactecceceegeccaggectggeccgectgectggecactettectecatecag
cctggctggecagcagecttggactcecgeccgtggagecctgggectgttgacccaccagettagga
gcacccaccaagctctgggtaaggaagctcaccttectggggetcttectgggaaaatagaggtcaac
gtggaggtaccaggccaccatgctcagtctcaagctgccccaacttettcaagtccaccaggtecece
ccgggtgttctgggaagatggcatcatgtctggectaccgececgecccaccageteggetttggactyg
tgtcctcagctcecttccagatgaccaacgagacggtcaacatctggactcacttectgeccacctyg
gtgaggggaggctctgccccaggecgeggecttgagetcagagggggtacccaggegggecagggac
cgtccaggcccacgggctgcagceggcagtegegggggtceccgeggeggectgagcacgecgeccgecyg
caggtacttcctgtggeggctcectggecgectggegggecggececggectteecgtgeggageecgtaccea
ctggccgetgctggtecttectgetgeccgectgectectaceccttecgegtegtgetgegegecacac
cttcagctccatg (Seq ID No: 961)

Homo sapiens DENN/MADD domain containing 2D (DENNDZD):
catccttcttgctcaaccactgggtgcacaggatggaaacttctattecectctectggaagacageg
cgtggcttggcttcacagagttgtggectggagaccgaagcageccctttetcaggettactgtceac
cagtctgtctgtgttaggggagaggggagtccgctctgtecctgaaggeccagagatyg

(Seq ID No: 962)

Homo sapiens family with sequence similarity 188, member A
(FAM188A) :
ccttecttetttcctgectcaccttceccaattegtttgecgecgecgtecegecagetgetgtttecgg
agttgccccttcecccatgttccggggcaggagtccgcaaagegaagatecegeeccgeeggttcectcea
tcatg (Seq ID No: 963)

Homo sapiens neurensin 2 (NRSN2):
ccgectttgctecggcggagacagcaggcagagagatgaggaaactgagacccagaaaggtggaage
acttgtctaaggtcacgcctccaggaagcagtgtgtccacgactccagtecaagtggtcaggctcece
agagcccacagtcccaggggtccatg (Seq ID No: 964)
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Homo sapiens tripartite motif containing 46 (TRIMA46):
agccctecetcacacccceccactgggetecctgecattaageeccggggttegcageccgcagecgggatceg
ggcacccaggggcgggcgggcacggtagggccatg (Seg ID No: 965)

Homo sapiens target of EGR1l, member 1 (nuclear) (TOEl):
catcctctctgggaatttaccgatgcccagaacgeeccttectttcecececcacacgaccctectectagt
ctaactcctgggcgtgctttaagctcagctcaggcagegtcaccttctctggaaagcccaaaccea
gccaccccactacccgcectacececgeggcccacgctgatgaagacagcagaacacggaggccccgegt
tcccgecgcgagagcaggagagaaagattacctecceccecgecgagetctagegegeccggetttcecggeg
cactccagggggcgtggctcgggtccaccecgggctgcgagececggcagcacaggccaataggcecaatt
agcgcgcgccaggctgecttecccgegecggacccgggacgtectgaacggaagttcgaccecategg
cgacccgacggcgagaccccgcecccatcececgactgectgaaccgegeccaggagacggaccgcaag
tccagcgtacccacagacgactcaggcgggagacgageggtgtcatg (Seg ID No: 966)

Homo sapiens DBF4 homolog B (S. cerevisiae) (DBF4B):
cgttcttttaggggtggagccggcaggaaatttaaactgaagccgecggeccgaaaacgccaagagat
tgatgctgtagctgccctgagataaccaggactgtggaatcgggaagagctcatggagctcgcgaa
tgtaatacggaggcctctgaggaaggagtacggaggccgagaaggagccggcatttgatg

(Seq ID No: 967)

Homo sapiens myc target 1 (MYCT1): atttccttttatg (Seqg ID No: 968)

Homo sapiens myosin XIX (MYO1l9):
ggttcctttecctcactgecacgctecttgecectectettttctectectgeccgtgttettcecgecg
cctgacctggcccgececcgectttccagtectggecgggecgggggectgaagcacggcggectcecgggec
gtgggaccgtgttcacaccctttccagaaattcttggctggtaaccgcgaaaccgactggagcagg
agctgggagaactggagaaaactgctctaatctcacttgactccagctaggagctgatgctgeate
gtaataacatttgcagagcgctttcacaggcgctggagtgacttgtctgagattcctccagaactyg
agccctttgttggaaccataccccagcecccatggtcecccatgactaggtggatagtactecttgtace
tcctgcaacccagaaccctggctgaccactttgaaggaggatg (Seqg ID No: 969)

Homo sapiens KIAA(0226-1ike (KIAAQ0226L):
cctecceccectttetgectgttaccgggagegeggtggeccacggaacgectgececcggagecgecgcgaggga
ggacccgacgcgcggecgtttacccagegcagegttccaccgectegggtttggetggataaaataaa
aaatggggatattgacctcctgtcactactgcatggactttgatggtttccaatcattactttcete
ctctgtgtcaatctgectcttcgagaaattcatactcctgaatagectctccagacccccagetgge
catgtggtgagttcagggcccaaatcaagtagtaccagcaatcagggaactcctatctgttttgaa
tggattcacaccagccacaagcctggaaagatg (Seq ID No: 970)

Homo sapiens MUS81 endonuclease homolog (S. cerevisiae) (MUS81):
ctccctettecececcgeccecgecctgggeccaggtgttegaatcccgactceccagaactggeggegtec
cagtcccgecgggcgtggagecgecggaggacccgecctegggctcatg (Seqg ID No: 971)

Homo sapiens zinc finger protein 430 (ZNF430):
gggcctttgtccctegetgtggectgageteccaggtctegtecttcagegetetgtgtectetgete
ctagaggtccaggctctgtggcecctgtgacccgcaggtattgggagatctacagctaagacgcecag
gaacccctggaagcctagaaatg (Seq ID No: 972)

Homo sapiens mutS homolog 5 (E. coli) (MSHS):
gctccttttgcaggctecgtggecggtecggtcageggggegttcteccacctgtagecgactcaggtta
ctgaaaaggcgggaaaacgctgcgatggcggcagetgggggaggaggaagataagecgecgtgagget
ggggtcctggcgcgtggttggcagaggcagagacataagacgtgcacgactcgceccccacagggcecce
tcagaccccttectteccaaaggagectccaagetcatg (Seq ID No: 973)
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Homo sapiens proline rich 3 (PRR3): gccccttectcac-
taccctccaaatccecgectgcagccattgecgcagacacgatg (Seq ID No: 974)

Homo sapiens sirtuin 2 (SIRT2):
cgccctttaccaacatggctgctgacgccacgecttcectgggactegtagtececggtectegegeget
ttcttacctaactggggcgctctgggtgttgtacgaaagcgecgtctgecggecgcaatgtctgetga
gagttgtagttctgtgccctatcacggccactceccatttctggtgecgtcacgggacagagecagte
ggtgacaggacagagcagtcggtgacgggacacagtggttggtgacgggacagagcggtcggtgac
agcctcaagggcttcagcaccgcgecccatggcagageccagaccgactcagattcagactcectgaggg
aggagcecgctggtggagaagcagacatg (Seq ID No: 975)

Homo sapiens KIAAl1715 (KIAAL1715):
ttgtctctctgtcagtggecggctgetgectgectectggaggcaggetgggeggtggecggecgagact
ggcgggggtggacgcccgggecgggcetgecgeccgettettgecagectgtgaattcctttggacaatt
gatgatatttatcattgtgcccagtttctacaaataaaagatg (Seqg ID No: 976)

Homo sapiens proline-rich transmembrane protein 1 (PRRTI):
ctgccttcatctctccatctetgegetgetgecggectgecgecatccagecacccagactccagecace
ggccgaggacccccactccggctgcagggaccctgtecccagecgagaccgcaggeatg

(Seq ID No: 977)

Homo sapiens t-complex 1 (TCP1):
ccgcccecttecccggagectcacttccgtcacagtectgtttectetecctgttgtececctgectett
tttccttecececgecgtgecccgecggecgggecggggcagecgggaagegggtggggtggtgtgttac
ccagtagctecctgggacatcgctecgggtacgctceccacgecgtegecagecactgetgtggtegecgg
tcggeccgaggggecgcgatactggttgeccgeggtgtaagcagaattcgacgtgtatcgetgecegt
caagatg (Seq ID No: 978)

Homo sapiens Yipl domain family, member 5 (YIPF5):
cgttctttggcectgtgacacgtagcaacggggctggttcagggtctgaaacagagtttgggggtt
gtttgggattagtgaagctactgcctttgcecgeccagecgcagectcagagtttgattatttgecaatg
(Seq ID No: 979)

Homo sapiens glucose-fructose oxidoreductase domain containing 2
(GFOD2) :
cctcecectttecagageccccagttecttagaaaccaggeggegegtteceggtggeggegecetgg
actcccgggcccgegcatccccgecagecttecttaaggecggatgggtggecccccgagacceegte
ggacccatggtttccagtgcagcgecggagtgggcgatgeccagegtgecaggageccatgtectgacca
ggacgtttggaagatcatatccatgccagaggctcttgtgaggagatgagttggtaaagagagagg
ctgggatg (Seq ID No: 980)

Homo sapiens apolipoprotein L, 2 (APOL2):
ttccctttecgaatteccagggtatatctgggaggeccggaggacgtgtcectggttattacacagatgcea
cagctggacgtgggatccacacagctcagaacagttggatcttgctcagtctctgtcagaggaaga
tccecttggacaagaggaccctgecttggtgtgagagtgagggaagaggaagctggaacgagggtta
aggaaaaccttccagtctggacagtgactggagagctccaaggaaagcccctcggtaacccagecg
ctggcaccatg (Seq ID No: 981)

Homo sapiens microtubule-associated protein 4 (MAP4):
ccgcctccectgegecccgececteecggetagetegetggeteceggetecteccgacgtcectectac
ctcctcacggctcectteccggegectcetectggetececcecttcectgecccagetecgtectecggeggecggeg
ggcagttgcagtggtgcagaatg (Seq ID No: 982)
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Homo sapiens exonuclease NEF-sp (LOC81691): cttccttctttgccaggca-
gacgcccgttgtagecgttggggaaccgttgagaatccgecatg (Seq ID No: 983)

Homo sapiens ST6 (al-

pha-N-acetyl-neuraminyl-2, 3-beta-galactosyl-1,3)-N-acetylgalactosa
minide alpha-2,6-sialyltransferase 5 (ST6GALNACS):
ctgtctctaatctctgcaacagccgecgcttcecececgggteccgeggecteeccgegegegatectgecgeg
gccggctgctgggcaaaaatcagagceccgectecegecccattacccatcatggaaaccctccaggaa
aaagtggccccggacgcgcgagectgaggattcectgcacaaaagaggtgcccaaaatg

(Seq ID No: 984)

Homo sapiens heterogeneous nuclear ribonucleoprotein Al (HNRNPAL):
tgctcctttctgeccgtggacgeccgececgaagaagcatecgttaaagtetetettcaccctgecgtca
tg (Seq ID No: 985)

Homo sapiens zinc finger protein 93 (ZNF93):
gggtcctttgtctctcggtgcagccggagetccaggtctectettecactactectgtgtectgtget
cctacaggcccagcctctgtggeectgtgacctgcaggtattgggagatccacagctaagacacca
ggacccctggaagcectagaaatg (Seq ID No: 986)

Homo sapiens N-terminal EF-hand calcium binding protein 3 (NE-
CAB3) :
cggcctctagccacaccgagtceccgeccgeggegtccagggtcggcagcaaccgcageccgageccgag
cgggtggcggcgccatg (Seqg ID No: 987)

Homo sapiens splicing factor 3b, subunit 5, 10kDa (SF3B5):
cattcttctgcgacggcgcggacctggagecttecgegeggtggettcactetecctgtaaaacgeta
gagcggcgagttgttacctgcgtcecctctgacctgagagcgaaggggaaagcggcgagatg

(Seq ID No: 988)

Homo sapiens INO80 complex subunit B (INO8O0B): gtcccctttcctcgecag-
gacctcatg (Seq ID No: 989)

Homo sapiens polyamine modulated factor 1 binding protein 1
(PMFBP1) :
ctttcttcctecttggecttatattagggataggggatgtggtttgttacaaaggatgagtattttga
tagcttctcattccttgaactattctgcaggtttataacaaagctcagaaaatactaaaggttaaa
ggagaattgagagctgccaaggaaatg (Seqg ID No: 990)

Homo sapiens pseudouridylate synthase 3 (PUS3):
cttcctttctecggaaacgcggegecggecggctgecggaaaacagggcagacctgtatggttegttt
attcctggggttgtcatatcatg (Seq ID No: 991)

Homo sapiens heterogeneous nuclear ribonucleoprotein D

(AU-rich element RNA binding protein 1, 37kDa) (HNRNPD):
tattcttttttagtgcagcgggagagagecgggagtgtgegececgecgecgagagtgggaggcgaagggyg
gcaggccagggagaggcgcaggagcctttgcagecacgcecgegegectteccectgtecttgtgtgette
gcgaggtagagcgggcgcgceggcageggeggggattactttgetgectagttteggttegeggcage
ggcgggtgtagtctcggcggcagecggcggagacactagcactatg (Seq ID No: 992)

Homo sapiens GABA(A) receptor-associated protein like 1
(GABARAPL1) :
atttctccatctggctctectctaccteccaggcaggectcaccecgagatececececgeecccgaaccccce
ctgcacactcggcccagegcectgttgeccceccggageggacgtttectgcagectattctgagecacacct
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tgacgtcggctgagggagcgggacagggtcagecggcgaaggaggcaggeeccgegeggggateteg
gaagccctgcggtgcatcatg (Seqg ID No: 993)

Homo sapiens chromosome 22 open reading frame 13 (C22o0rfl3):
ccttectttecccagtgttgagegeggtetegectecgettectectcactecgectgecggetygg
gaaactagggcaccagtacgatagttccggcaccggaaaagagggctgatgactgggcccgggggce
cgccgcaacgacccttggggccggcaaagageccagagagggtgctcacacttccaagcaccccaca
ccaaggacaggctggacggcaaggcggagacgcggggcttgggeccctcagaccggggacagcagga
ggttgggccaagggccaggacttccecgtcacaatttcatttgttgatcecggcaccgeccaggtaag
gggggccctgagtgaggctaggtatctggtacggataaagttaggtatagagtagagcggctgecce
gctcagggttatccctaaagacagttggaggagagttgecttggggecteggggatgcactgggegyg
gatcagggcttacacctaggactggcaaaagagcgggacccggcagaggceggggettgecgaaggg
acgagcctctattcaggaaatgcacgagctttggggecggggctcaaagaaaggggcggggcttecg
gggcccgegtectggtgagetgegegtectgegegaggattgggcgagagggtggggecactcaacg
ctgaggcggcgaatggccggagcagacttaaatcaagaggctggggacctctaagatcaaagtttyg
gggcggggcctaaggagggggcggggcctecagattcgagacctggaagggetggggceggegettyg
gggcggccctgccgecgectecececgttecteccetecgcageggeggeggtggecggagaaggaactceg
acacgcaccgaccgcccteccgecccagecgaagcggaagetgtageccgctectgggecggggeca
tgggcgecccgegecgeccgggtecatg (Seq ID No: 994)

Homo sapiens lon peptidase 2, peroxisomal (LONP2):
ggctctttttgacagcccccagtgegaaaggctgeccageatg (Seqg ID No: 995)

Homo sapiens RNA binding motif protein 4B (RBM4B):
ggttctctctgacgtgggagccgeccgtecgectgececgecacccggaggctcttgtcaggatyg
(Seq ID No: 996)

Homo sapiens protocadherin alpha 3 (PCDHA3):
aggtctttctccacaaaagaaataacagcgtgcattacgtattcagatactgectttgcttcatect
ctctaaaatttaacaccgaggagtttaagaaatgaagataaggaactcgaattatttttaaacttt
ggatcaatgtaaaggcaatctaatatttggaaaatacttgcaatg (Seq ID No: 997)

Homo sapiens RAB34, member RAS oncogene family (RAB34):
gccteteecttgggececttetecteccectttecccteectgetggttectggcatcgecagatget
gcgcagcagtcecteccgatteccccatcaccaattecggetggegtctccgagaccgeggactceeegtag
ggtcccegtggecccgagttgtagtecgggacacccecggecgegggtgategtecgggtetceccacgeg
cccgggtcecgetgacgcggatccggecteggegecttectcagggecgeccctgcaaggecgcaggcecagg
atg (Seqg ID No: 998)

Homo sapiens cell division cycle associated 7 (CDCA7):
gctcctectgetgtgggaccgectgaccgegeggetgctecgetetecececgecteccaagegecgatet
gggcacccgccaccagcatg (Seq ID No: 999)

Homo sapiens ArfGAP with GTPase domain, ankyrin repeat and PH doma
in 3 (AGAP3):

gggtcttttaggagagcactgctgcagcecggcagtggagagcecctgggcagggagacagggagaaaa
ctcecggcagcagggtggtctctagggectgacctcggagectggggacaggggagectatgecgeac
tgaaggcgggacgctgtaagcgaggagcagctgggectgggeggactecteggceccaatcagecteyg
gtcagcagcaccctcaggcgcagggcactgtttgggcattgecctagagatccgacaccccgeccag
atcagcgcagggaggcgaaagcgacagccgggcgcgggaggagaccagggcagectgteeccctecge
gagggtggccctcgaggcaatgcgggtgggggctggtgaggaggcggaagggccgaggctgagtygg
gaggggccggggcgceccagggctggagegegcggctegggggtggaggctgcagageccagcgagega
gcgaggggcgggggcgcecgggecggegcegcaggaggggcgggggceggcggggaggggggctcggg
ctgcgtgtgccggagecggegggggcggeggtgegtgegecatgacgeggggggagggectgggecyg
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cgcgctccecggtececgttgttgttgecgetggaggetgctecgaggcagegggatcacggegetgg
gaagcgctcggcagcggcggccacagcegtgecgeggeggegectectggectecggectecggecccee
ggcccccggctccatgegectagececcgcgeccgeccageccagtagtccecggececcgecagecccegceyg
ctccegcetcecgecgectgecgeccgecgecgecgecgecgecteccgeecgegecgeccegggeccgecte
gggccccacggctecgaagecatg (Seq ID No: 1000)

Homo sapiens potassium channel tetramerisation domain containing 1
0 (KCTD10): ctgcctctctcagtccgggtttggagactectgecgtectceccgacttttcatyg
(Seg ID No: 1001)

Homo sapiens cyclin B1 (CCNB1):
cattctctgcgaccggcagccgccaatgggaagggagtgagtgeccacgaacaggeccaataaggagg
gagcagtgcggggtttaaatctgaggctaggctggectcecttctecggegtgetgecggecggaacggetg
ttggtttctgectgggtgtaggtecttggectggtegggectcecggtgttetgettctecceccgetgag
ctgctgcctggtgaagaggaagccatg (Seq ID No: 1002)

Homo sapiens eukaryotic translation initiation factor 2A, 65kDa
(EIF2A): gtttctctttccgggacaacatg (Seq ID No: 1003)

Homo sapiens protocadherin gamma subfamily B, 7 (PCDHGB7):
cagcctctagcctgggattcectgecgcageccaacaacagaaaagaaaaccagctcccacacagagg
ctccecggetgegecagaccttgeccagcacaccagattgeccagectececgagacccgggactectectg
tcctgggccgaatgectcecttttagegeggtagagtgecactttctccaactggaaaagcggggacccea
gcgagaacccgagcgaacgatg (Seq ID No: 1004)

Homo sapiens acyl-CoA dehydrogenase family, member 11 (ACADI11):
ggctctttcggecttceccttectecgectgggecggectaaaccecggecgcagcagcaccggggtgataag
tgtccagggcaggaggccagcgatgttgecttgctaaccgggtatctaagagaaacagggtetttet
tattcttaggctcgacagtctgacggeccctttttctgaacgggaccctgcaggtetteccgectget
gttgcattaaatttgggggtggaagaggcttctgecgttgttccttacccgcaacgatgaccatgge
tttgccttctttaaaattgaggcctccaactctgacgctgactggagaattgaaacccgaacacac
attgggctcttttggcacttgactagagctaaaacctcgggattcagecgggcaagegttgctcage
aacggcgcgtaggctgtgtgcggttggetggageccagaccccaccecggectecggeccatgeteta
gaggggacgttgccccaatcctgaaggacttcggcactcgagacctgtggatgeecgegttgetgtg
gcctgcgggggtgatcatg (Seqg ID No: 1005)

Homo sapiens zinc finger, CCHC domain containing 7 (ZCCHC7):
ccgtcecectctacgegttttggtteceggttggtgettectgttegeagetgeggecacttcaaggtt
actgactttttatg (Seq ID No: 1006)

Homo sapiens zinc finger, MYND-type containing 12 (ZMYND12):
gggcctttctggacttggactceccttgggagtcgtttctecggecatttgaccegtgggacttgtggg
ttttgtgctgectttttctttctttcttccectttteccaacttcagecaatacacccagatgttagte
gagtcacgtcccgeccgeccctectgeccttgaaatgetggcaagtacgecagecececgegategtcacgt
gacgccggggttcagcegtatccttgectgggcaaccgtcttagagaccagcactgetggetgecacca
tg (Seq ID No: 1007)

Homo sapiens forty-two-three domain containing 1 (FYTTD1):
cgctceccteggtgeggegggctgegtgegecgagtgggaggtggcaggectgegactecggecttgt
ccgcgceccgcetecteggegegacgtcecteccagecatg (Seq ID No: 1008)

Homo sapiens SH3-domain GRB2-like (endo-
philin) interacting protein 1 (SGIP1):
ctccctttectctcagecatcttettggtagectgectgtaggtgaagaagcaccagcagcatccatg
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gecctgtcecttttggettaacacttatctectttggectttgacagecggacggaatagacctcagecage
ggcgtggtgaggacttagctgggacctggaatcgtatcctectgtgttttttcagactecttggaa
attaaggaatgcaattctgccaccatg (Seq ID No: 1009)

Homo sapiens GTPase activating Rap/RanGAP domain-like 3 (GARNL3):
cagccctttttgcaaatg (Seq ID No: 1010)

Homo sapiens DCN1, defective in cullin neddylation 1, domain conta
ining 5 (S. cerevisiae) (DCUN1DS):
gagcctcttgettgectgtgactggtggagctgecgecgetgtecgegttatetectececggtgagaa
cgaaccgcagtgtccaccggcgaggagccagecctgtcececggtcagagaaagacgacgaggatace
tgggagcgggcggcggccegggctgggecgegecggtgecgggetggegactetgetecteegettge
tgctgtctctgggaactgggtgccagegetgaggggettccagecggacagggacceccttececegg
ctccecctgeccaccctgecggggagggeggaagatg (Seq ID No: 1011)

Homo sapiens alkB, alkylation repair homolog 7 (E. coli) (ALKBH7):
tgcectectetcatgacccecgetecgggattatg (Seq ID No: 1012)

Homo sapiens nitric oxide associated 1 (NOAL):
ccgccectttggagectacttectcatg (Seq ID No: 1013)

Homo sapiens BTB (P0Z) domain containing 10 (BTBD10):
tcgectettcgcattgtgagectctecgeggtaagaggetgaggageccggectgcaacctgecggggce
ggctccgctacgcgecagecgectcagtggettectecacagecacctecggagggatctggetgag
gaggaagtggaggtgtcactggccccggectttgeecccaatcttgtgtgggcactgaagggggact
acaggttcgagagttatgggtgctacatgtgtgctttcagagcagtagtgtgaggaagcttggagt
gggatg (Seq ID No: 1014)

Homo sapiens zinc finger protein 397 (ZNF397):
cggtctttgtggecttgcagectcggggtgggtggectcatttectggecgectectgggettecgeggaa
agaagagattactcacactccttcgcaagcacagaaccagttgtactgagctttttgctaagctgt
ttcagccaagaatg (Seq ID No: 1015)

Homo sapiens mitochondrial ribosomal protein L45 (MRPL45):
gctcectteceggeggectttgegggaacaagatg (Seq ID No: 1016)

Homo sapiens AKT1 substrate 1 (proline-rich) (AKT1S1):
cttcecttectccatattgtatactggaattgaagccaaggaggtaccattttgetegagggecatgge
ctaagccggtcagctaaggccatgttaatacggggectgtecccatctctetgeggggecgegacaget
ggaagagccgaacggataagagaagaggaggtgagaggagctgtacaccacaagaggcactgaggg
actcaggataacgggatgaagccgtcagtgccceccagaaacgaagcggcecccggacgaatttcectga
gtcaccgtcgcgagaaagcgggctgagceccgecattttgaagectggcaaaccgaagcaagaaatgce
tgccgtgttggatctttgccagecttegtgeccgaatgggagcaggttggagggagggagagccaat
atacactatgggctgattaagcccggttggctgccatgttgttaacgagcaccgatttectctact
tttgtcgaagaagtttattgtgggtcagggacgtcaggtcgettgecttegtttactgtggtcatg
attgagcatatgaggacggccattattgttgggggcaaatggaaatgctctaggcggggecatttt
tcttaggggcaagetgtcegtcacecttgtcaactggttcggatgaageeccetgtggecgecatett
gatctecgggcggcecccgataagggaggcggagtgtgeggagaggaggcggggcaactgcgeggacyg
tgacgcaaggcgccgccatgtcttttgagggeggtgacggecgecgggecggecatgetggetacgg
gcacggcgcggatg (Seq ID No: 1017)

Homo 'sapiens transmembrane protein 101 (TMEM101): ctgccctttcccaa-
gatg (Seq ID No: 1018)
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Homo sapiens eukaryotic translation elongation factor 1 delta
(guanine nucleotide exchange protein) (EEF1D):
ggcccteectttcatcagtcttcecececgegtecgecgattectectecttggtegecgegtecttgge
tggcgttagagacagggtttcaacgtgttagccaggatggtectcagtcteccagaccctgtgatcecg
cccgecteggecteccaaagtgttgggattacaggtgtgagecaccgtgectggecgaggetectt
cttttatg (Seq ID No: 1019) ’

Homo sapiens ADP-ribosylation factor GTPase activating protein 2
(ARFGAP2) :
cgccctececccgecgtggattggeecgeggecgggaccegtcagecgeggttgtgtctgggaaggaga
gaaaatg (Seq ID No: 1020)

Homo sapiens junctophilin 4 (JPH4):
atttctctccteecctgggggtctcagtgcatctecttetectectectgectgectectecctcaccy
aagggttagcggacacccatccttttectgettggggaccccaccaccacccgcaacactgecgetyg
tctcttcttcaccgtatecttcectctacccaccecctettetetettctecttetecctgececctttaaa
tctgcctggceccagectecceccgtgatgetgggatggagcaaacattgatttgtgectgggatggaa
tcggaattttgatttatttttcctcteccaaccataagaagaaaaaaataataaaaacaccccectce
ttgagagccccectcececcectttgecateccagetecccagetecttcecttecctatectccatccaaggecaga
ttttttccecctacactattctcatctteccecccaccecttgecactacctegececccceccacccagect
gctcctccagectggggagagaggggactctceccggactecceccacctttectctctgggttggagcea
gtctctccggaaggggagggggettggettgteccgggegaggtgggagtggaggtatcctgecatg
gatgctgtgccggggaggcagcctgagcececcageccacatgagacgeccgaagaaccggggcagagg
ggtcctgacagcagccagggaaacgggtgccecctacgattctgeccageccccectcectcaggacccceca
aactgccatccacactcgacacttcggggttctagccactcaggatgagggtccggecctgectge
cctcgctggggcecccecceccccgeceggecceggtctaactgeceecegeccecgaggectcecgeccggetece
aaggcccccagcaggctctccagtcecccaggatgegectgagecgecggggggctgaggecgegecaa
ctacatgcatg (Seq ID No: 1021)

Homo sapiens embryonal Fyn-associated substrate (EFS):
ttttctttctectecteccaaccttggeggaggccacgactcaggecgeccacagctgggggctagagyg
ccgcggaccatggtgcggggcagceccaccgctgaagtcagcaaaaccgagcecctggectgaggcaggce
tgcgcgggaggccaaagccatg (Seqg ID No: 1022)

Homo sapiens GH3 domain containing (GHDC):
cgctccttctttctggeccggatgtgtgectgagacccagagtcacccaggggtctececgtcacgtgcece
aggagtaggcagaagtgggctgtgacagatcaggaaacagagctcagtgcagcccactaaattgcet
cagggccctacagctaacaagcggcagaggcaggatctgcactcaggagctgcttggagatg
(Seq ID No: 1023)

Homo sapiens acrosin binding protein (ACRBP):
ggctctctctgcggcttggcccgttagaggeggettgtgtccacgggacgegggecggatettctcece
ggccatg (Seqg ID No: 1024)

Homo sapiens jagunal homolog 1 (Drosophila) (JAGN1):
agttctcttcacggagccgegeggectgegggggcgcaaatagggtcagtgggecgettggeggtgt

cgttgcggtaccaggtccgegtgaggggttcecgggggttctgggcaggcacaatg
(Seq ID No: 1025)

Homo sapiens ligand of numb-protein X 1, E3 ubiquitin protein liga
se (LNX1):

gttcctttcctgggcatcagecttgectgctctecagectaagcectetectecgeccaacecgtggtggetcee
ttgcgttcctacatcctctcatctgagaatcagagagcataatcttcttacgggecccgtgatttat
taacgtggcttaatctgaaggttctcagtcaaattctttgtgatctactgattgtgggggcatgge
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aaggtttgcttaaaggagcttggctggtttgggceccttgtagctgacagaaggtggccagggagaa
ggcagcacactgctcggagaatg (Seq ID No: 1026)

Homo sapiens cyclin-dependent kinase 2 interacting protein (CINP):
tctecttctacggatatctgtggaccttatg (Seq ID No: 1027)

Homo sapiens splA/ryanodine receptor domain and SOCS box containin
g 2 (SPSB2):
gcttctttecgececggetceccttcagaggeccggegacctccagggectgggaagtcaacecgagcetcece
cttccaggtcaatccaaactggagctcaactttcagaagagaaagacgccccagcaagectettte
ggggagtcctctagctcctcacctccatg (Seq ID No: 1028)

Homo sapiens Berardinelli-Seip congenital lipodystrophy 2 (seipin)
(BSCLZ2)
cctecctectttectecectctactectgacacagcacttagcacctgaatecttegttteteteccagyg
gaccctccattttccatatccaggaaaatgtgatgecgeccacaggtatcagegtectggategecact
tcacgttttagccacaagtgactcagtggaagatccagagtcaacagaggctcgtcaggaagatg
(Seq ID No: 1029)

Homo sapiens tubulin, alpha 1lc (TUBAILC):
caccctttcactacttctcceccecggactecttggtagtectgttagtgggagatecttgttgecgtce
ccttegectecttcaccgecgecagaccececttcaagttctagtcatg (Seqg ID No: 1030)

Homo sapiens l-acylglycerol-3-phosphate O-acyltransferase 9 (AG-
PAT9) :
tttccttectetettececcttegcagaggtgagtgecgggetecggegectetgetectggagecteccg
cgggactgcctggggacagggactgectgtggegectecggeccteccactgeggacctcectectgagtgg
gtgcgccgagtcatg (Seq ID No: 1031)

Homo sapiens l-acylglycerol-3-phosphate O-acyltransferase 1 (lyso-
phosphatidic acid acyltransferase, alpha) (AGPAT1):
gccectttetttecttecgettectettttagagaatgtececggattgetattggactttggagegta
tggctccaaatcaactcattggctaaaacttgacggaaaatggtggttaggtggccagaatg
(Seq ID No: 1032)

Homo sapiens abhydrolase domain containing 14B (ABHD14B):
cggcctcttececagegttectectecggecccaggtcaccgecagecacgecgectgecttceceecgtetyg
cgcgagtccacgcagctccccagatcaagaagectgaggeccccaggttacacactaaagtaaatgge
agaggcagaaataacacctatgtcctcctgaccccaaggcatgttcecttaaagttctggaaacctcece
tggaggcttcecttgectgctectectgggactgecaccctgggcagggtgttetgtggecccteatcea
tcgtggttttgaaccacaggcceccttcaccagcacagcagecagcaggcatg

(Seq ID No: 1033)

Homo sapiens protein tyrosine phosphatase, non-receptor type 5
(striatum-enriched) (PTPN5):
catcctcccgecagectgeccgectgetecgecggegececggageccgetetggecgettgettttt
gctgagaaagcttcecctgeccecctggaagatggcacccectteccececatecagacaccttgggaatyg

(Seq ID No: 1034)

Homo sapiens carbonyl reductase 4 (CBR4):
cttcctccttttcacggegtcttgecattactattgtgecggectgcaggaggtgtcgageggegttat
ttttttttgecggtttgectttttttttettttttttttttttggaaccgeggttgtttaaaagect
gagggaacctggagaggggctcccactcecctacccectetttectecgagtttgtgacteccgagatg
(Seq ID No: 1035)
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Homo sapiens zinc finger CCCH-type containing 10 (ZC3H10):-

ggctctttgtcgaagctagaggaccggcaggcggcagcagcaactacggcggecggcggcagaacce
agcagcgatgtggaggtggagacccacaggagccccggacttcacctgagctacctcagtggtcac
caagagtggcaagataaagaaaaccctgagttgggcgggaccaggatg (Seq ID No: 1036)

Homo sapiens poly (ADP-ribose) polymerase family, member 10
(PARP10) :
ccgtcectttcagtttcacttttgttttectgctecccagecagggttaggecttgetgaggggcaggecac
aggagtcctggctgagctcatggcctgaggctgectagecggccacggggaatg

(Seqg ID No: 1037)

Homo sapiens RNA pseudouridylate synthase domain containing 4
(RPUSD4) : ccgcccttecttgtaagatg (Seqg ID No: 1038)

Homo sapiens family with sequence similarity 73, member B

(FAM73B) :
ctgcccttecgecagecgatggcateccecgggtgagtatcggecccggeccgageccccaaggcgggcgyg
gcagcgcggcagggccgggacttgageggaggaccgagtaggcgcaggtgtccgggeccaacagga
ccaggaaggtgtcggggttggaatgagtgggtacccgggececggggacggtgecgagagggtgecttg
cttgggagcggaacgagaaggtacttgggtcagggaggtgatgcccgggcctggaacgtggecgggg
attggagcaggcgcgcaggtacccgateccgaggcggggagagcacccgggatggaaggagcaggceg
tgcgggccgtgagcggecgccagagggtacctggetectgtggaggggeecctectggtatgtgtgtecce
tgtccttctggggcgtggatggtgectgggacccagectggecaaccagttgaagacgttctccttgg
aagctcttggccectgaggactttgectggggecattggecctgecatg (Seq ID No: 1039)

Homo sapiens protein phosphatase 1, regulatory subunit 15B
(PPP1R15B) :
gcgtctcttccggegtctaggggggtgtectgecggegegegggeecctgeggeccattttgggette
gcttccaccgcaccagceccggcectacccagtecttecggtatecgegttgectcaggggettttcaacce
ctctgtcagtcggaaaaccatcgeccgaggccgtggggggactectatccatggtgttgaagecgteg
agccgactagggaacctccttcccecgeccaggatggaagtegecatcagtcgecgectattgegeggg
ctgttcttccectgtgttctgceccgeccgetgecgecattegetgecctetgtggettttetgetgget
cgaagatcggcctggagcagcgacgccaccgctgggcaaggccgagactetgtaggcttcectcecga
atcccgtcgacctccageccgectgagecgeccgeggeectacctgagagactgtcaagaaaaaggagat
g (Seq ID No: 1040)

Homo sapiens family with sequence similarity 104, member A
(FAM104A) : ccctctcecttcgecggagcggegecgegtagettecatecgecagetgecatyg
(Seq ID No: 1041)

Homo sapiens PRP38 pre-mRNA processing factor 38

(yeast) domain containing A (PRPF38A):
agccctttacactacggtgtttcecggcttcaagatggtegectaagetgtttagtgaaacttctte
cacctttctccattcctctaggtgetttttctgaacctggatgtgaggcattaaaggatceccgacygg
aaatagaattgaaggcattctaaaatg (Seq ID No: 1042)

Homo sapiens synaptotagmin-like 1 (SYTL1):
cctccteegtgtggggcagetgectggctgggetgectgttgagtcagecttettecctcacggete
ttctcececggteccecctgaaactcecggectgccaggggagetggagecacctgcgaaggtgtecteccata
ctggacccctacaggaagctcegtgtgcecccagectggggcacagecccagcetgatg

{Seq ID No: 1043)

Homo sapiens ubiquitin associated and SH3 domain containing B (UB-
ASH3B) :
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gctcecttttectttttgatccattcaaaaattactcattgcaaattcccggactgectaggcgagga
gagggaagggggcggaggagacagggctactgcaggcgcagagctgggggcagecgggggceccgag
tggctgaggctggtcccgcagecggecgettgecggegttetggetectgtggectcaccaggaagce
gtcagagtcccgacactggggaagctcggagcgccgectecgetgecgecgectectgectggete
tgggtccccgagcecccecctcecctggecccageccgactceectectectteccgaaccatececggetceg
ggctccttececctggegatggetggecgetgagecatg (Seqg ID No: 1044)

Homo sapiens transmembrane protein 241 (TMEM241):
ccgtctctgggcggctgetgecgetgeecgetgetgetgectgecgggggtcgggeggcggeccagggga
tttgggcaggcaccgtggatccccgagaaggggacgagttgacagatg (Seg ID No: 1045)

Homo sapiens ataxia, cerebellar, Cayman type (ATCAY):
gagcctctgccagccecctgagctgggaagaagcagctacctcggaggcagggcgcecgcaggcecgggegyg
cgatgagagggggcgcagccgcagceccecgecgectggggageccaccgctaaccctgecacccecacceca
cccctgcacaaaagagctggcecgggegectggeccacgtcgecctgggtgaccttecctecggatgecagaa
tccgeccctgegageatcectcettectecctaggetectgaaggeccggggagcgtgagecgatgeccag
ctgcacccecgggcagggctcegectttgtttgeccagtaaggaggagaggctgtctcagctgcagaggg
gtcatccctgcecttcaagecagtgectcttcccagetcececcatg (Seq ID No: 1046)

Homo sapiens ELL associated factor 1 (EAF1):
attcctctctcaccceccacgcagaggagagaacttgettctggaceccgggtgggtgececggetegge
tctccttgtecttccagagecggtggeccecggaagcacagtectcecccagacgeccagecgecagaagetcg
gatcgcggctgcaccgggagagcgccgatctgggtgcgaggcaggtgecggggecatyg

(Seg ID No: 1047)

Homo sapiens tripartite motif containing 5 (TRIMS):
gttcctctaggaaaattcctttgtgcagatcaggeccegtggattggtgagtgaatcctaaccacgt
cttccctggectgtettcactcttctececccagaatcaccacttctgecactggtgtctgaaggtgta
ttgagtgattttgtggagggcagaagtaggaagtctttgggacaaaactgtatttaccttgggatc
tgtgaacaagaggaacctcagcagccaggacaggcaggagcagtggaatagctactatg

(Seq ID No: 1048)

Homo sapiens wingless-type MMTV integration site family, member 3A
(WNT3A) : cgccctctecgegecggegatg (Seqg ID No: 1049)

Homo sapiens chromosome 16 open reading frame 45 (Cléorf45s):
ctcecctceccctgcageccgecaacgggaatggagtaaagggagaccegtcgacctggecacggggatce
agcgatg (Seq ID No: 1050)

Homo sapiens zinc finger protein 502 (ZNF502):
cattcttccggtttcagaagttaaggctggtgtcctggecccagtccacctetgggagegectgeg
ccgctccgecggagagtcegtggatctcacagtgaaaaatgtttgectgacccttgacattgacaaac
tgctgacagctcagatgatccatgattggaaggatgtggtcatcaccaagatgtctttctttctece
ggttcccagttttccagacctgaagtgttttccaatcaaagcgaagagacgatctgtggatg
(Seq ID No: 1051)

Homo sapiens armadillo repeat containing 6 (ARMCO):
ggctctcttgcgcaagcgcgectgtecgettettetgggecggacgetectggaggcaaaacatttecee
tgctgggggcggcgaccaccgtgagegtecccggaaggggcggcaaagacgectecegtcgegeacga
ggtggcctcgttggctttaccttggttecgeggtecgtecttggttatcgtgagegteccgecgagtcete
tgggaggccaagcctaggggcgccacagegcectgecgegegtacggecggeccggaaggggctagagge
ggctccctgggtgacaaccgcgcgccccacctttececccacgtggccgcgaagaccggctcaggagce
atctatcggctgcacgccaacatcaacacaggcgaagatg {(Seq ID No: 1052)
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Homo sapiens post-GPI attachment to proteins 3 (PGAP3):
gctecctececccecggeggecgageccagggagaaaggatg (Seq ID No: 1053)

Homo sapiens histone cluster 3, H2a (HIST3H2A):
tgccectettgtttttagtctegetttteggttgecgttgtettttttecttgactecggaaatyg
(Seq ID No: 1054)

Homo sapiens ethanolaminephosphotransferase 1
(CDP-ethanclamine-specific) (EPTI1):
ggctctcctaccttctcgggcagcccagtctttgccatccttgcccagccggtgtggtgcttgtgt
gtcacagccttgtagccgggagtcgctgcecgagtgggegectcagttttegggtegteatyg

(Seq ID No: 1055)

Homo sapiens F-box and leucine-rich repeat protein 5 (FBXLS):
ccgcectctgeecccgeggcgagggtgtctatggagaggcggeggecgeggectgectgaggecggaggcet
gaggcagtggcgatggcgccectttcctgaagaagtggacgtcettcaccgecccacactggcggatg
aagcagctggtggggctctactgcgacaagcectttctaaaaccaatttttccaacaacaacgatttce
cgtgctcttctgcagtctttgtatgctactttcaaggagttcaaaatgcatgagcagattgaaaat
gaatacattattggtttgcttcaacaacgcagccagaccatttataatgtacattctgacaataaa
ctctccgagatgcttagectctttgaaaagggactgaagaatgttaagecctactactgttgactgg
aagccttaccaataacataaaacaatcgaataacaattatttcatgtattatatgtaaaatatata
tactggattcttacagtaagaatgaatatgaacagttaaattatgcaaaacaactgaaagagagat
tggaggcttttacaagagattttcttcctcacatg (Seqg ID No: 1056)

Homo sapiens major histocompatibility complex, class II, DP alpha
1 (HLA-DPAl):
ctgcctccactcggectcagttectcatcactgttectgtgetcacagtcatcaattatagaccece
acaacatg (Seq ID No: 1057)

Homo sapiens secretory carrier membrane protein 1 (SCAMP1):
tcgtctctcetetcectgegectgggtcgggtgggtgacgeccgagagccagagagatg
(Seq ID No: 1058)

Homo sapiens chromosome 15 open reading frame 57 (Cl50rf57):
ccgccecccteccgatttectececgggctacaggecgacagagectgageccaagegtttactgggecagcetyg
ttacggtaagtgaggaggggctggggtgcccagegttttggatctecccactctggeeccggeccececgg
aataccacatagaggccttgggacctgattcatccegtccagacageccctagagacctgagecgact
gaggcctgggatctggacgccggaatttcctgegtggttctggacgecectgecctgggetcagatt
ccaaatg (Seq ID No: 1059)

Homo sapiens WD repeat and FYVE domain containing 2 (WDFY2):
cctcctcecttgtagtggegecggcettgcatecccaggtegtggecggttttggtgectgaagcagggag
cgcggagtcgttcccgagagaggcggccaggctatgetecgecggttteecggegtteccgeteccggec
agccagagtctctgtctcaacctgtgteccgtgectceccagcagtectecctcagececggececcgeggege
ggttggcggcggcgecceccaggegecgeceectectecgatg (Seq ID No: 1060)

Homo sapiens topoisomerase (DNA) I, mitochondrial (TOP1MT):
cgctcttteccggaggectggcagatg (Seq ID No: 1061)

Homo sapiens intraflagellar transport 122 homolog (Chlamydomonas)
(IFT122) :
ctttcectttecggacatgegegectecggagcaaggegecctcecgecactecagettaccgegecatgtacg
ttgccaggggtaacgcaggtagccaaagtggcttgtggagtggcgaccgttagtgaggeggttget
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gagacagacgctgaggcgggtaggaggagcccgageccgtaagggaagecgtgatg
(Seq ID No: 1062)

Homo sapiens mitochondrial ribosomal protein L53 (MRPL53):
agttcttccggggecggaggtcaccatg (Seq ID No: 1063)

Homo sapiens T-cell activation RhoGTPase activating protein (TA-
GAP) :
ccgccecttegettataatgcagagcatgtgaagggagaccggcteggtcetecteteteteccagtyg
gactagaaggagcagagagttatgctgtttctcccattctttacagctcaccggatgtaaaagaac
tctggctagagaccctccaaggacagaggcacagccacacgggagtgaaateccaccectggacagt
cagccgcaatactgatgaagctgagaagcagccacaatgcttcaaaaacactaaacgccaataata
tggagacactaatcgaatgtcaatcagagggtgatatcaaggaacatcccctgttggcatcatgtg
agagtgaagacagtatttgccagctcattggacattctcactattctatgeccttaaaggceccttca
acggaagggatattcaggagagcagccaacgagaaagcccgtaaggagctgaaggaggagctcaac
tctggggatgecggtggatctggagaggctecccecgtgcacctectegetgtggtectttaaggactte
ctcagaagtatcccccggaagctactttcaagcgacctectttgaggagtggatyg

(Seqg ID No: 1064)

Homo sapiens phosphoserine aminotransferase 1 (PSATI1):
ggtcctccttggctgactcaccgecctggecgecgecaccatg {(Seqg ID No: 1065)

Homo sapiens CD97 molecule (CD97):
cccectecttcataaagtectggectecgggacagectgcacagectgectagectgtggagacggga
cagccctgtcccactcactcectttceecctgecgetectgecggecagcectceccaaccatg

{Seq ID No: 1066)

Homo sapiens protein tyrosine phosphatase, non-receptor type 2
(PTPN2) :
cgctctcececcggatcgtgecggggectgagectetececgecggecgcaggetetgetegegecageteg
ctcccgcageccatg (Seq ID No: 1067)

Homo sapiens chromosome 20 open reading frame 112 (C20o0rfll2):
gcccctctcecceccgggcagecgcecggcggcagcagcagcecagcagecagectggagetgtggggetgtceac
cgccgccecgecccgcetcactcecgeggatcccgaccgeccatctececgectegettecageccaggatyg
agacttctgtgagcagcgaggattttgatatg (Seq ID No: 1068)

Homo sapiens APEX nuclease (multifunctional DNA repair enzyme) 1
(APEX1) :
cacccttctttgtgectcgggttaggaggagctaggetgccatcgggecggtgcagatacggggttyg
ctcttttgctcataagaggggcttcgctggcagtctgaacggcaagettgagtcaggacccttaat
taagatcctcaattggctggagggcagatctcgegagtagggcaacgcggtaaaaatattgecttcg
gtgggtgacgcggtacagctgcccaagggegttcgtaacgggaatg (Seq ID No: 1069)

Homo sapiens intermediate filament family orphan 1 (IFFOl):
tttcctcttgagccatcatgcacatctgactgcagecccagecgagececttecttecttgtectgact
gctcttcttctcgatttcttecttgttctgectteteggtttgcageecctgacecceccgetgtgtgte
tggcccttggtgactgtcegtgtttectgttectgtcattgtaactgtgacttttctctetgtectge
ccececcecttectactggttcatgettcecteccccatteccaccctetetgececggecteccecgetecceg
ccctttcectectcatgcacccggectegtetetgtagtectectgcacttgtcteccattaaggtecca
tccatg (Seqg ID No: 1070)

Homo sapiens neuralized homolog 2 (Drosophila) (NEURL2):
cagtcttcctcecececgeccecttetttggtecectacggacctggggggeggtggeggtcaatgecgggt
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caaggtccgcgggcctcgcagatcgtagecccgggecgcacgcgatcagatgatectgttgtggacgg
ctaagttgtaggcgggatggctgagaaagcggcgctaggaccececgggcagaggcteggggaaggyg
agtcaggggggaaatgccttacaaggtcgccttgecggtcaccatcattgecccgecgeccaaaatag
cccceggegecagetggectgecctatggecgagagatg (Seq ID No: 1071)

Homo sapiens drebrin 1 (DBN1):
ctcectctttecectecctectectecgtecgeccgtecgtecgegegtetgtecgttecggececggt
ccggcccgaagcatg (Seq ID No: 1072)

Homo sapiens WW domain containing adaptor with coiled-coil (WAC):
cagcctcceccttatttagtceccgegatggettecctegegeccecacegtectecttecggaaggeggcet
ccctecctgegcageccggageccctgagatcagectecgagcaggegeccgagcgagactatceect
aaacgggaacggcggtggccgactcgcgagtgaggaaaagaaggaaagggcagactggtcgcgaag
agaagatccaggcctcagaggaggagaaaggccggagccagceccgaggtttgecgagggeggtgtte
cggacccgcgceggtgcggggaggaaggcecgagggtgggagaggaggggcccggcecggaaactgecga
ggtttcccgaaggcggcagcgtccgagttgeccggatgtagttggtggagcggcagecggecggcecacce
agcggcggcggcggcggcegggaggaggaggaggagaagaaggaccaggcecggeggcagcageggeygyg
cggcggggggaggaggggaggaggcggcggagcaggaggaggagaaggcggaggaggcagtcgete
tccgeggggectgagecggacgegtegtettgececcectecceeccggttegeggtgecgecgtgtag
ttggcgccgctgecccggctgagagtgagegtggtgtcgacggagggagatggeccgggagcecgecyg
gcgccagtaactgggagctgatgagagtcgecgagggcgegecgggeccaggtgecggggctgece
gccgccececgecgecgecgecgectgegegececgeccegectttegeggecgetectecceccteeecga
cacacactcacaggccgggcattgatg (Seqg ID No: 1073)

Homo sapiens kelch-like 6 (Drosophila) (KLHLG6):
cgctccttcagtctcgatg (Seq ID No: 1074)

Homo sapiens GTPase, IMAP family member 1 (GIMAP1):
cagccttctgcactcacagccgaagggaaagcagcaggttggggettcttgtggccaacttcagag
cctgtcaccaggaaaggtaagcatg (Seq ID No: 1075)

Homo sapiens RAB24, member RAS oncogene family (RAB24):
cgccctcectagecccecteecgecgggagtegecggegetgegggtaggagecgggttgecgggagacece
aggttcggttgggattcccagccagaacggagcttaageccgggcaggcgagegaatgacggagtag
cgagctgcacggcggcgtgctgegectgttgaggacgctgteccgegegecteecaggecgecceccgag
gcttggggtcttcgaaggataatcggecgccecggggccgaacagecgggggcacacggggegetgecg
aagtgcaaggccacggccagagctcgagcccgacgegetgtctggagtegtaggaccectgacgtgg
ctgaagcggccccgggagcatyg (Seq ID No: 1076)

Homo sapiens adaptor-related protein complex 2, alpha 1 subunit
(AP2A1) :
agccctececcececgeggecggectecggectecttggegetgectggggtectttececgeccggteceegett
gccagcccceccecgctgcectetgtgecctgtceccggeccaggectggagecgacaccaccgccatecatg
(Seq ID No: 1077)

Homo sapiens copine IV (CPNE4):
ctccctettttetcagtaccetectetttactetecgagttaactgagagecgacctgacatcectece
aacattttcaccctecttecceccaccecccatcaccgagaatggagtcagggtttecggagagaccga
actctgctctcagcacctttecccageccgcectgttgctaaactgacctcggaggacgagaggggaagg
aggtgcgacgccccttacatcagtacataactaccacaccaaccacctccacttcaaagecggatt
ttgcatcctgggggcgggacagacctecgteccgggectgaattectetetecactettcgagattgge
acacccagaatg (Seq ID No: 1078)
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Homo sapiens synaptosomal-associated protein, 25kDa (SNAPZ25):
ctgtctttcctteeccteecctgectecggeggetceccaccacagttgcaacctgcagaggeccggagaac
acaaccctcccgagaagcccaggtccagagccaaacccgtcactgaccccccageccaggegeccea
gccactccccaccgctaccatg (Seq ID No: 1079)

Homo sapiens cAMP responsive element binding protein 3-like 4
(CREB3L4) :
aggtctcttgactctttcegectttgtttacaaccctgeccatgatectecctettgcaaaagegagyg
gctacagaacaggcattcaggagtcctgtgctccagtcacagecttttctgttcttcagectaggag
acaccaaaccctcaggaagatttactatagctaagagaaaactgcagcagaaagggcgeggetace
tacttcttaaattccgtttgtggaccctcagactcttagtcccctacteccagatacagecggecct
accgtggctectggcaaggtggecatccacttttgtagtaagcatg (Seq ID No: 1080)

Homo sapiens leucine-rich pentatricopeptide repeat containing
(LRPPRC) : ctgtccttctggcggagcgtgecttcececgetgecggggacgttcgagecaatyg
(Seq ID No: 1081)

Homo sapiens zinc finger protein 418 (ZNF418):
cgttctctggtagcgaccattttggttaatgttgggtgtgtttctgecggtttgtgaggtgagagge
gctggagctatgggtccgaaccgeggtgtctgaacccagaaggtgaagagtecttecttgetgeaca
gaggcagatcttaggccccgtaacggegeccgecgetececeggecagtgetttececgegtactcggyg
atggcggcggccgcgctgaggctececcggectcaggecatcatctggctgcaaagaagagaacacactg
tgtttgagggaggaggaaggaggatcagagtttaaactcctgccataatg

(Seq ID No: 1082)

Homo sapiens tetratricopeptide repeat domain 14 (TTC14):
gtttcttccgecttectgtaccacccggctcaagtageggacacggaacagggaactatcageecgt
cggcctceccgggcecctgecattctctagecatg (Seq ID No: 1083)

Homo sapiens BMP binding endothelial regulator (BMPER):
agcccttttcgactgtgagctgeggcagetgagcagaggecggcggcgcgggacctgcagtegecag
ggattccctccaggtgacgatg (Seqg ID No: 1084)

Homo sapiens zinc finger protein 384 (ZNF384):
ccceccttttegttteccggegeteccgecttetectecgecagagetecttectetgagectgttgggggg
agggaggggggcgtggaggaactggggttcgecgggagcacgagctgcagcaccacttceccgggtgag
tgcaaggggagggcagcaaggagggggggccacccactacctcecgecgeecccegeectgecgggtgtet
cgcgcgegtteegtgegtgtgagtgtgtgggtetgtetecgeteccagaagtgegtgececgegegetyg
cgccttgegettttteccctecctegececcttectggtecteccecacecctecteggeteecctecttt
cccagcaaacgccgcccctcccgegecctggetcaggetcectggegecgecgecageccgtcecgeccgecce
gaaagttcaggagccctggaaaggagaaggaataagacggcaggaggaagagagagagagggtaga
atg (Seq ID No: 1085)

Homo sapiens RAD51-like 3 (S. cerevisiae) (RADS1L3):
ctctectttctecctececggcagecagegegectgtgtectetctaggaaggggtaggggaggggegt
ctggagaggaccccccgcegaatgeccacgtgacgtgecagtcecececectggggetgtteccggectgegg
ggaacatg (Seqg ID No: 1086)

Homo sapiens CD99 molecule-like 2 (CD99L2):
gctcctcecctececgetectecteggecteececcttegggegetectegegctaactgtgectectecggg
gccctecgectgectecccagecatg (Seqg ID No: 1087)

Homo sapiens glucosamine-6-phosphate deaminase 2 (GNPDA2):
gcgcecctttatctgecatccgggteccgtgggattecgegetecactggtcagectggggtegetecteggg
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tggttgggtgttgcttgttcccgetgtteccagecgtcgaagaaccattgggtctgecggtttgaact
tgttctggaagctgtgcgtcaccgtaatg (Seg ID No: 1088)

Homo sapiens methionyl-tRNA synthetase 2, mitochondrial (MARS2):
ccgcctectecgettgecggecggtetgecaccatg (Seq ID No: 1089)

Homo sapiens chromosome 12 open reading frame 57 (Cl20rfb7):
tttcectttececgecteccaggggegttgggaacggttgtaggacgtggctectttattegtgagtttte
catttacctccgctgaacctagagcttcagacgccctatg (Seqg ID No: 1090)

Homo sapiens tRNA-yW synthesizing protein 3 homolog

(S. cerevisiae) (TYW3):
ggaccttttcggccaccgctcecgettcaatatggectgececccagggagagacgaggctaccatgaag
gagccgagcgcagaccctgagtccgtcacccatg (Seqg ID No: 1091)

Homo sapiens Spl transcription factor (SP1l):
ctccctectcecttaccceccectecctgtecggtecgggttegettgectegtcagegtececgegtt
tttcccggecececccaaccceccececccggacaggacceccttgagettgtecectcagectgecaccatg
(Seg ID No: 1092)

Homo sapiens histidine triad nucleotide binding protein 3 (HINT3):
cgccctctagtggcageccggttttgaggecggectecggetttgaagttecctcaccgegtetectt
ccctctecccaaagectggatcaccgeccagegtcaggecgaggggecgacgtctcgaggtaaaacgg
aggaggtgcgggacgcggagactgcgecgggecccggtagececctggagaggecgaggctctaggecge
gaggggcgggtgcaatg (Seq ID No: 1093)

Homo sapiens M-phase specific PLKl interacting protein (MPLKIP):
agttctctgcggagggccggttgatacagttccggtgggagaacgecggectgcgaggtttteggett
tggctcctgatatg (Seq ID No: 1094)

Homo sapiens palmitoyl-protein thioesterase 2 (PPT2):
cacccttccceccecccgeccaccgtgggttccagacttgggataagtaaacagecgggtggagecgaggect
acggacccaggccaggtgggagtctgcactcttcaaggggectgggctgctgctcacgggtattaa
agaactccgcecgttgttcatggctgaggcgatgcattaggaagatcctggacctagagaacaagtcce
cccgaacgctgagttggaggcgggacttcgggtgecgegttggegggageatyg

(Seq ID No: 1095)

Homo sapiens BCL2-1like 14 (apoptosis facilitator) (BCL2L14):
aagcctcttttcaggctgagtectaaacctgaagaaagtttagagcctggggctctaaactacctg
agtctttccaaacgacaagccaagaagacctgttgaaagtttcctcttaagtttecgtggagagaga
ctcaggtatagaaatatccttactgccacctgacctgaagcagaagaaatcacagacagcttccag
accaggcccaacatg (Seq ID No: 1096)

Homo sapiens galactose mutarotase (aldose l-epimerase) (GALM):
acgccccttctcectgtaaacttgggtcgectctagettagecgagegetggagtttgaagagecgggce
agtggctgcacacgccaaactttccctatg (Seq ID No: 1097)

Homo sapiens carboxymethylenebutenolidase homolog (Pseudomonas)
(CMBL) :
cttccttcececttcecccgactttgcagatttctectteccecccaggectecctectecacctetecgec
ccctcececgggcettggectectecccaggaggctacgactggageccactggtececgecaggatceceececgegte
ctcggtcgccgegteccacgtcececctectegegtecececgeccggegecacgecgectectectgggtteg
gcctecgegecggtgcagegcagtctcaggeccgecgggacaagecccgacttaaatectetgecaatg
(Seqg ID No: 1098)
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Homo sapiens chromosome 7 open reading frame 31 (CT7orf31):
cgtccttectceccgecccecgececctgectgeccagetecaccgggeccgtaggtgeggacgacctcaaa
attcctcggcccgcgaaggcecgccagetgecggggaggggaggggaggegecggtecccgcagcgecce
caggctcatgtcccaggtatgtccagaccccecgaggcaccgettgecagggcagtgacageccgtga
ggctcggectegaccecctggcacccttggtcccagectacgeecggectectggectteeccecaagtcece
gagagagaggtgggattctcceccgacgcagttggaaaccgggaatccectttagggtcecgttegt
gctgcactactgactccaccatctgcaaagggattcttgtccagaatceeccgaaggctttaggaca
gcgcttattttgttgaatgaagagtctctaattttcggaaagaccacaggctaaaagtcaagttgt
gcctttttageccaagaagecatg (Seq ID No: 1099)

Homo sapiens secretory carrier membrane protein 5 (SCAMPS):
cggcctttecggcageccgaacggecgeggcagttcaggacaaagaggtgtgggcaggecactgggec
agctggtaacatcatg (Seqg ID No: 1100)

Homo sapiens mitogen-activated protein kinase 10 (MAPK1O0):
tgctcecctttcggttgeccatagcaacccecattcceccaagecctetgtecgtetectctggtaggtte
cacaatggtacaggcagcatcacgctgcacaatggtttccaggcagtgaaagagggtgattcageca
agccactcttcttctattttctttaacctcceccttcactttttatttttatgggggtgggtggtgce
ttgctatatgcttacctttttettttettttttcatttttacaaatttecttttttgtcctcacce
ctcaattcctaggggcttgagtgagtttaagattgggttttcttggaaatcacctgtccatcgtta
attttaaacaatctccatatctccaaagaatctcttccatgttagtctggaatgtggttaatgaaa
aacaagtagggaggatttctggggcaaacactgccggatcaggatcgtagttctcaggcacggaat
ggctagtgtgagaaacaccaacagcaggcccatctcagatcttcactatggcaacttatgcaagaa
actgttgaattagacccgtttcctatagatgagaaaccatacaagcectgtggtatttatgagectcece
atttcttatactactgcagtgaaccaacattggatgtgaaaattgccttttgtcaggtgtgtgttc
cttacaggtaaaacaagggattcgataaacaagtggatgtgtcatatattgccaaacattacaaca
tg (Seq ID No: 1101)

Homo sapiens beta-site APP-cleaving enzyme 2 (BACE2):
cgtccecteccecgecgecgecggteccggtgecgegeccatecctgececgecagecccgecgcgeccggecyg
agtcgctgagccgcggcectgecggacgggacgggaccggectaggetgggecgegececcccgggecccg
ccgtgggcatg (Seq ID No: 1102)

Homo sapiens SWI/SNF related, matrix associated, actin dependent r
egulator of chromatin, subfamily d, member 1 (SMARCD1):
acgccttttcegctagtcgeccegetctateccatagtetegetgeecctgagectcececcgtgecgge

cggccggcecgggggaacaggcgggcgetcecggggggcgeteggggggeggggggagttecggtteeyg
gttctttgtgcggctgecatecggecggectecgggaagatg (Seq ID No: 1103)

Homo sapiens family with sequence similarity 175, member A
(FAM175A) : cgtcctcttgtgtagectgaggecggcggtageatg (Seq ID No: 1104)

Homo sapiens adenosine deaminase domain containing 1 (tes-
tis-specific) (ADAD1):
aggcctcttttgaaagatgcggecectgaccectgtgaacctcgcgcagageggectgaagecgagagyg
ttgaggctgggaggtgagaaaatg (Seq ID No: 1105)

Homo sapiens acyl-CoA synthetase short-chain family member 2
(ACSS2) :
gcccctectacggaggccccgectcectagtteggectgttttctcagtcccggcacccgecgegaceg
caaaggcggccgcecggttctaggaacttgacgtgatg (Seq ID No: 1106)
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Homo sapiens multiple coagulation factor deficiency 2 (MCFD2):
cttcceccttactcaccggtgtccggaaaggtgaacgctgegectecgggectgectegectgttacctece
gccgceccgggecatg (Seq ID No: 1107)

Homo sapiens SPOC domain containing 1 (SPOCD1):
gctcettttcagectagtgggtggaaccccaggagggaaaactcagggaageccagggecegtgttg
tgcttttggcccaggtaggtggacagacatg (Seq ID No: 1108)

Homo sapiens LY6/PLAUR domain containing 1 (LYPD1):
agttccttcagtctcagccgccaactececggaggecgecggtgectecggeccgggagecgecgagegggagg
agcagagacccgcagccgggagceccgagegegggcecgatgecaggecteccgegagecggecacctgegget
cctctaagctacgaccgtecgtcteecgeggcagcagecgegggecccagcagectcecggcecagcecacagce
cgctgcagcecggggcagcectecgcectgetgtecgectectectgatgegettgeccteteececggeccecy
ggactccgggagaatg (Seq ID No: 1109)

Homo sapiens cytochrome b5 domain containing 1 (CYB5D1):
cattctttcatactgcctectcecececttgtttttcectgtctcagagagatagtcectgtectaaatatcecece
atgtagcccaggccactgaattaaaacggagcgtattcecgttctcectgecccacceecgcaactcectga
aagcggcgcaactcaattacttgatccttatatgccccacgecgggactcatactacgtttcececcecgtyg
aacacgtgcagtccaaaccccgeccecctgatatttatctcagtggacggtggeccggaaaaggacaat
ggtttccatgtcagcggataaacgctctccectecggectecccggacgecgacggaggtecgtagtagta
gtgagtacgtgctgaggagcaaaggagtaaccaagagatccagtgaccgacagagcaagagccatg
(Seq ID No: 1110)

Homo sapiens synaptoporin (SYNPR):
tctecctectttgettcataaaaagagggacaagtggctggtgectgtggacagagaagetttatttt
tagtatgagacaacctctattttctttcaggagagggaagttggattatcaattcttttgtaaatyg
(Seq ID No: 1111)

Homo sapiens heterogeneous nuclear ribonucleoprotein U-like 1
(HNRPUL1) :
cccececcttteccecttegectectgacaggaaaggtttaagggggacagageecctgggaggcecgg
gccgggctcgggggceccaccccgggggeccgggecatg (Seq ID No: 1112)

Homo sapiens schlafen family member 5 (SLFN5):
ggttctctgctctggacttgggaggctcegttgectgeteccecggagggagacgecgectgecgaggag
aacccagcgggagaacatttcaggataggaataggccaagtgectgagaagatg

(Seq ID No: 1113)

Homo sapiens MAS-related GPR, member F (MRGPRF):
ccatctcttccagcaggagagggctctactctgagcectectattttccaaggectccgggecgegcetce
ggcgctggcctgctgecceccggegggteccgecggecggaggecgggagtcacaggaagagecctcecac
aaaaggaggcctcggcggatcaggacagctgcaggtgggtgtgcagactggtgagectgccagcagyg
ggcccagacgcecgccaggcectggagatg (Seq ID No: 1114)

Homo sapiens ubiquitin-like domain containing CTD phosphatase 1
(UBLCP1) :
cggtctctcagcggecggtttectgegtecgetgecgcaggttccaccgegetccaggtattttttt
ttctgaaggaaagctgcttcctcatatgtttcaagaatg (Seq ID No: 1115)

Homo sapiens Rab interacting lysosomal protein-like 2 (RILPL2):

ccteccttttecgttgtececttecgegecccaaaccacatecctggagegecactctccagegtggetgg
cagcggggacggtgcgcecggggcgcaggecccaagagtegegtgecgeggeccecttgecaccatceecce
cgggcccaccececgggecgegetgattgggcaggtagggactectgeccageggaaagttttgggtyg
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ccgggaggaagtctaacctttgggagactccaagacagcagctccgaggteggegggggtctgggt
ggccatg (Seq ID No: 1116)

Homo sapiens zinc finger with UFMl-specific peptidase domain
(ZUFSP) :
acttcttttccgtgggagtaaggaagtgecttttgaatgaggtactgagggeccaaggtgttggaagt
tcctaattctttectecggttaactgtgaaactctgegtattgggaaggectggectcagtcatcag
gccaggagaggtactggacgccgcgcacgcactecgtctgeccagcgaggcccaaaggggaagectag
cggagctcagtgtggcagctgctggcctctgggccgctacttgtcaataccatg

(Seq ID No: 1117)

Homo sapiens mitogen-activated protein kinase kinase 5 (MAPZ2KS5):

ccgccttecteectectectcetegecgectaccgecgtegecgeecgecgecageccgecgccggteccgeg
cggcctcgggtggccggagctcagectgegegegecgegecctgtgtectecgggtggggcagaaga
ctcgccccttgaaccteccecgecggggactcectecgtggtgtggeggecctggggetectttcttaatag
ccccecggactgagtccecctccagtecgaggaccectcectectagtccactgacgagecggtggacacctge
cgctgtatctccecccaaaccgagtecttgecctgetgectectcatacccacacggcggcagagac
cttcaccatagcgttcgctcaactccagaacctteccgacctecegetagttectgegggectttgece
cgcttcccggtgcacccteccececgggagacacctcagaccccececgacagectgggecaggcteggtgece

- tgcgggtgcgttcctgatcaccectceccctcecttecctececcectecatectecatteccttgttttcea

ccctectgtcectctgecccgtcactececttgtcacctettggageecececctectaaccageggecagt
gggtttcccataccccaggatgtgagectctttaacctgtaatg (Seg ID No: 1118)

Homo sapiens solute carrier family 2 (facili-

tated glucose transporter), member 12 (SLC2A12):
cactcttctttagcatgctattatggggaaagtgaccactcctgggagegggggtggtcggggegg
tttggtggcggggaagcggctgtaacttctacgtgaccatg (Seq ID No: 1119)

Homo sapiens mitochondrial ribosomal protein L30 (MRPL30):
cttcctectgctctgcttcececttecggaggaaaatttcaggectgaaggtttagegggtgecgectceta
aagagagcaatcactacacttatg (Seq ID No: 1120)

Homo sapiens tripartite motif containing 11 (TRIM11):
gctcctcttectgecggecateccgggateccctacgteccecgegtecececgagegecteggagectacge
gcccagcgctaccgaaacccagagtcctgecgecctggagtcceecgegecccggagcecccgageaccece
gggagtcccgagcctcgegeccccggagtgeccgagectgecgeecgecgecacccggataccecgegtce
cccgcgagctgceccgaggccgecccgecgecgecccgeggacagtacecgecttecteccecctetgtecyg
cgccatg (Seqg ID No: 1121)

Homo sapiens proline-rich transmembrane protein 2 (PRRT2):
ctccctcecectagectgacttgetecctececcgggetgeggectgectgcaaaagccagcageggcagegg
gagctgtccggaggccggegtcgagggtttgecgectgtectectgetattecatectececcatagggyg
ctctctcececctcecteccatcectcaagatg (Seq ID No: 1122)

Homo sapiens zinc finger protein 626 (ZNF626):
cggcctttgtctctegetgcagtcagagectccaggtectggttettectectaaaggecccaggetgtyg
tggcccecgtgtectgcaggtattgggagatccacagctaagacaccgggacctcctggaagecaaa
aatg (Seq ID No: 1123)

Homo sapiens solute carrier family 25, member 43 (SLC25A43):
cggtcttcecgggcececgggteggggctegatg (Seq ID No: 1124)
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Homo sapiens crystallin, zeta {quinone reductase)-like 1 (CRYZLI1):
ggctctctgacgaaggactggaaggtggecggtggtgaaggtgcaggcecgttggggecggctcagagg
caggtgactatg (Seq ID No: 1125)

Homo sapiens mitogen-activated protein kinase kinase kinase 7
(MAP3K7) :
ctgcctctaccceegecacggatcgecgggtagtaggactgegeggeteccaggctgagggteggte
cggaggcgggtgggcgcgggtctcaccecggattgtecgggtggcaccgttececeggececcaccgggce
gccgcgagggatcatg (Seq ID No: 1126)

Homo sapiens septin 6 (SEPT6):
ctttctctttgtcggaggagctectectgtttectgtgecagtagecteccegttgeggeggcacccecgtyg
gcagccctggcggacgcaggagegatg (Seq ID No: 1127)

Homo sapiens myotrophin (MTPN):
ctgcctctcecctecggeccaggecggaacctcectetgectgggececggtggeccgcaaaagaactttetttet
cccgcccgaacggtecgecgeggecaactgectecgececgectggcagectaacectecttcectettet
tctcecteteecggecttegegeggecctgectecctetegeccggeggecatecgettgetgetgecac
cgcctcctcatcttcectgeeccggecaaccggectgecccgetgcagtgatyg

(Seq ID No: 1128)

Homo sapiens annexin All (ANXAll):
ccctcececttgcactgectctggecacctggggcagecgegeccgeggagttttecgeccggegetga
cggctgctgcgcecccgeggecteecccagtgecccgagtgecececgegggeccecgecgagcecgggagtggga
cccagcccctaggcagaacccaggcgceccgegceccgggacgeccgecggagagagecacteccgecca
cgtcccatttcgececcctegegtecggagtcceccgtggecagggattattggacctgectggtttaa
actattgtcttagttaattttgtgctgctctaacaaaatatcacagactgagtaatttataagcaa
tagtagcttatttggctcacagttctggaggctgagaagatcgtgaggctgcatctggcaagggcec
ttcttgctgcttcataacatggcagaagacatcatgcgggtgtgtgtctggggaagagacttacag
aagtggagttgctgagtcaaagatctaaccatg (Seqg ID No: 1129)

Homo sapiens RNA binding protein, fox-1 homolog (C. elegans) 1
(RBFOX1) :
ttttctttetttectectececggegttgatgagtgettggetectgacagaagggatttggetecca
gctttgtagttcggaagaagttgggtctatagatttcececectaactecteccattgatgtgttgaget
tcagagggaataataactctacgtaaagcatg (Seq ID No: 1130)

Homo sapiens prefoldin subunit 5 (PFDN5):
cttcctcecttegttaagteggectteccaacatg (Seq ID No: 1131)

Homo sapiens high mobility group AT-hook 1 (HMGAl):
cgctctttttaagectccecctgagecggtgetgegetectctaattgggacteccgagecggggcetat
ttctggcgctggcgcggctccaagaaggcatccgecatttgectaccagecggeggecgcggcggagcece
aggccggtcctcagcgcceccagcaccgecgcetecececggecaacccggagecgcgcaccgcaggcecggegyg
ccgagctcgcegcecatcecccagecatcactettceccacctgeteccttagagaagggaagatg

(Seq ID No: 1132)

Homo sapiens zinc finger protein 323 (ZNF323):
cggcctttgcggttgatcggtcattggggtgctgcageccegeccacctgtteecgtagettgecggt
gccccgaaggtgtcecttctectaaggaagattaaatcagaaaattttaaatcacagttatcecttta
cttaaagccagagtaagccttccaaattaaccccaggaatg (Seq ID No: 1133)

Homo sapiens tumor protein p53 inducible protein 3 (TP53I3):
ctttctcttctettagcagcacccagettgeccacccatgectcaagatgggcgggatgecagectyg
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ttacataaatgtgccaaaagcctggccatgecctggaaaatggaccaatccgcecccgeccaagaggttyg
ggtctcgttccctagagagaaggaagtttcectctecttgaagtgagagctagaategcactttcetyg
tcaagctgagagaaagactcttttccagaggctaaaaggacaagaaaatctgatttgettgettct
aactttgcgttttaaagggggaaggaggaaaggaaagagggggagggtggttctgecttagecccac
ccctececggcectaccccaggtccagecgtcecatteccggtggaggcagaggecagtectggggetetggg
gctcgggctttgtcaccgggaccecgcaggagccagaaccactecggegecgectggtgcatgggagyg
ggagccgggccaggaacaatatg (Seq ID No: 1134)

Homo sapiens ceramide synthase 5 (CERS5):
ccgcctececcgegggttecgttggetgtggeggecagectgacgettgtggeggeggtggettcgggg
tgggcgtaagatg (Seq ID No: 1135)

Homo sapiens TRAF3 interacting protein 2 (TRAF3IP2):
tgttcttctacttacctgggecccggagaaggtggagggagacgagaagccgeccgagagccgactac
cctcecgggeccagtcectgtcectgtecgtggtggatctaagaaactagaatyg

(Seq ID No: 1136)

Homo sapiens Smith-Magenis syndrome chromosome region, candidate 7
{SMCR7) :
ggtccttcacgttccattcecccaggectggtctgagectccggggecgtggteececgetgectectecgyg
tcgtcgtgecggaagctgcgacgcaggcagaccatg (Seqg ID No: 1137)

Homo sapiens mitochondrial ribosomal protein L10 (MRPL1O):
cattcttccggtggagatggctgecggecegtggecggggatgctgecgagggggtectecctgecccagge
gggctagagtgcagtggcatg (Seq ID No: 1138)

Homo sapiens proteasome (pro-

some, macropain) subunit, alpha type, 1 (PSMAl):
acttctctgtagatcgctgagcgatactttcggcagcacctecttgattctcagttttgectggagg
ccgcaaccaggcccgcegecgeccaccatg (Seq ID No: 1139)

Homo sapiens sorting nexin 5 (SNX5):
cggtctttctctagacgcgtcttgetgggagagtgtecegttgettecegteecgtgtecgecggecctg
cggttggcggectectegtggagecggagcaaggeccaggeggceccctgetegagteccecgegtegceca
tg (Seqg ID No: 1140)

Homo sapiens zinc finger protein 276 (ZNF276):
gggccccctceccgegegtactgegggecccacgggtgttagtggegggggeggcagagtececgggtgg
gttgtcgcgacggagccgggcectcttegecgtecttgagacggggectggecgagaagggceccctcacg
gagttgccatgggcgtctaaccgcggcageccaggceccectctctacgtgagacceccggeccecctece
cctttectgcageccgcececcgecacctgegegecgegtggectcececgecggegectgececcgececcgegce
ctccgtctecccacggagcaggecgggetctegecatg (Seq ID No: 1141)

Homo sapiens zinc finger protein 561 (ZNF561):
ccatcttttccggegetggctectcectecgtecagtgeggtttegectttatggtggtggagtcetgece
caggctgtggaccgcaaataaccctgtacaaagaggaatggagattgcctctatccacctagattce
ataagctggcctgaggtgatcttggcatcaaggaagggatgcacatcatcacaccatcagcttcag
agaatg (Seqg ID No: 1142)

Homo sapiens mucin 7, secreted (MUC7):

- ctttctcttcttttgcttctagttaccatcctcaaaggattggctaaaagcaagcaactggattga

acaccctaagaagaaagattcacactgcaccaggagacatcagaaagaatg
(Seq ID No: 1143)
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Homo sapiens threonyl-tRNA synthetase (TARS):
gcgcctttcecgattgcatcagectggteccagecgaggeccaagteccgggegectageccaccteccace
cgcctcttggcectectcectectectaggecgtegetttegggttetcectecatecgettegtegttecgecaa
tg (Seq ID No: 1144)

Homo sapiens ATPase, Na+/K+ transporting, alpha 3 polypeptide
(ATP1A3) :
cagcctctgtgecggtgggaccaacggacggacggacggacgcgcgcacctaccgaggcgecgggcegce
tgcagaggctcccagcccaagectgagecctgageecgececgaggtccececgeceecgeccgcectgge
tctctcgeccgeggagecgeccaagatg (Seq ID No: 1145)

Homo sapiens chromosome 11 open reading frame 46 (Cllorf46):
cgtcctctcagtggtagecgcggggactggctgggaageggteggtcgagtgtggectgtgtggact
cgcatcttgcccgaagccgggcggaggagagctcaagctaagggtgatcageccatgacctaaacce
tccagacaaaataaaacggaaaatttgctagaatcaagaatg (Seqg ID No: 1146)

Homo sapiens chromosome 17 open reading frame 45 (Cl7orf45):
tgaccttttcattceccgttgttatggaggtaggctctctaggaatctgggagtagtagetgggggg
caagagcaaataaagagctcgagcttctgtggtctctggggagatyg (Seq ID No: 1147)

Homo sapiens AHAl, activator of heat shock 90kDa protein ATPase ho
molog 2 (yeast) (AHSA2):
gggccttctggcagtttctgggagctgecgaacgcgcecgececcggggctcggcggeccggaaacgcetg
gcttcggagccttaggcgeccgeggectttecttgttttecgeccagteccacgecgeccatggeccaag
tggggccaggggaacccccactggatcgtggaggagecgggaggacgggaccaacgtgaacaactygg
cgctggcgcggctggecggeggectecttceccgggatctggggagggecgggcegegggagecgggygce
tgcecctggggtctgtgecggggeccgeggggeccagggggtcagggggeegecceccctcagetgetgyg
acgcagggctcggccttecgecteteggectcgggagagtecttgagtacggagaccggctaggaggg
ttgcagctgcecctetttttgaaagttgggttgggeccccaagagtgacttcecgacagacctttecact
cccaccgtctgtggecctgagggecttcececcttetectececegeccacecectectggatgttteggggag
ttagaagggagctggattgagagactgtgttaggggcgggggtatggaacgtagtggaaagggcag
aaatttggatctcagttcgcgcccaccccgcaggcgecteccgegagecgggecctctgtgagtga
gacaagctccccttectttacgecgectcacctggcgegtggggagaggtecggcageccteecgecge
agaacctccggaagggatgtcctctgececctgegectectggeccggggectgtggtecctecaggeecgt
cgaggggatgctgaggccggtccccagaggagcatgacttggectggtecggaggagetctgaggge
atgggcaatcttggctcgctgcaacctcagctteccagagttcaagecgagtectcctgettcagecte
atgagtagctgggactacagatgcgtgccactacgtccgtctgatgtttgtatttttagtagagac
agggtttcaccatgttggtcaggctgctctcgaactccagatctecgtgatecgeeccgectgggect
actaaagtgctgggattacaggcgtgagctagatctgactttctagtgtecctageccttggecccecgat
ggacatgtcatttctctcagctcgtttctgtccecctaaagtgagaatattgectgggaagattaca
ttagacgatgtatatgcgaagacacttgatagctggtattgtcatgattctgattagttcactact
gctactttccctgtggectaggectttgectattteccagtgggcgagetagectagatcecctecteect
taaataagccagtgtttttaagacagaatactacttgcatagtggacaataatatcttaaagaact
gagcaggatgaaaagaatttgatagaaagcaggtttgaggagcacattggaggttggcaggtttcg
aggctgcttgagaggacttgggccgatctgggctgggcttggacgtgacecctggcacccaggcagg
tggatcccagetggggcttccattcacgactttctggtecctggcaggacagagegggatgecacce
agcttgtccaaagggaagttccaggagctcctggtgggcatecgttgtggagaatgacgctggecge
ggcgagatcaacgagttgaagcaggtggaaggggaggcttcgtgcagcageccgcaaaggaaagcetyg
attttcttctatgagtggaacatcaaactgggctggaaaggcatcgttaaagaatctggagtgaag
cacaagggattgattgaaatacccaatctttctgaggaaaatgaagtagatgacactgagaattta
caacgggaatg (Seq ID No: 1148)
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Homo sapiens GrpE-like 2, mitochondrial (E. coli) (GRPEL2):
ctgcctctcagecccaaattggaaacatg (Seq ID No: 1149)

Homo sapiens xyloside xylosyltransferase 1 (XXYLT1):
ccgeccectttcatggecgecgectggegecggggctaagtggecgecggegtecgggtaccecgagg
gctcteceecgegttgectggcaccgetggecgecgeggtctegtagegecatyg

(Seq ID No: 1150)

Homo sapiens chromosome 7 open reading frame 60 (CT7orfé60):
cctcecctectggetgectgectecgecagetecctectectaccececacctecteccatctggggagegtcet

gcgggggectgaggggeggcggeggeggeggeggetgegatatg (Seq ID No: 1151)

.Homo sapiens tetratricopeptide repeat domain 39B (TTC39B):

ccctcectttgegectgggectgageccagageccgagagcaggggtcecggetcectgagtteeectgettggt
ttttgggtggcagcagccagaggaggaatatg (Seq ID No: 1152)

Homo sapiens motile sperm domain containing 2 (MOSPD2):
cacccttctcectgtctacctectgggecgggactgeccgggtgatgagatactcggteggegacggtaga
acgggcgacggcgacaaccgcaatcacatccacgacggtgatcatg (Seq ID No: 1153)

Homo sapiens major facilitator superfamily domain containing 6-1ik
e (MFSD6L) :
ggccccttteggtccaacggcaggacctgggggectgtggeccgggggcggeccgttgacctggtgacce
gcggcgcecgcecccagaccgggggegecagtceccactegetecgageeccecggteccececcaagectcecect
ccegggtacctggggecgegeccgecctgcecgeccagetececgecctececgtecggeccaggectgacag
agcccggcagccatg (Seq ID No: 1154)

Homo sapiens consortin, connexin sorting protein (CNST):
cttcctcectctagecgeccagtgetcectatgectecgeggtegegggecgecagectccagecggecage
cgcgaggggtgcgcagagggaggcggggcggaaaggcgagaggtgtctccteccaccggagecaggg
gagacccgagcaagctccgtgacagcacgtcecggecgecatgtegecgagtggggectggaaacagac
ccggcgcccagcggtagcecectecttgegectecgattecccagacatggaaggtctttaatgtaact
ttaaatggttcaccaaaggatgctctaatg (Seq ID No: 1155)

Homo sapiens zinc finger protein 92 (ZNF92):
gggcctttgtctctecgectgcagecggegctceccacgtectagtettcactgectetgegtectgtgetyg
ataaaggctcgccgctgtgaccctgttacctgcaagaacttggaggttcacagctaagacgccagg
accccctggaagcctagaaatg (Seq ID No: 1156)

Homo sapiens DnaJ (Hsp40) homolog, subfamily C, member 18
(DNAJC18) :
cccccttectetttcagectecgggecacgggggaggctecggeggacctgectgattgggaaccgatatg
(Seq ID No: 1157)

Homo sapiens polymerase (RNA) I polypeptide D, 16kDa (POLRID):
cctccteectecttecgtectecegegecttecgteggteggtecttgettectgettegectecge
gcctcgecgctatgggacagagececccecgatceccgecagcaccacctgaggatccagaaaccgececcag
cgatg (Seqg ID No: 1158)

Homo sapiens ring finger protein 182 (RNF182):

acctccctceecctececcaggcgecgecgcagceccggageggeteccgggeecctgggeecgeccgecggec
aggaagaaatacttgtgttggctgcatttccagggatgctaccagagctcaaggctgtcacctggt
cttgcccagaagagcecgttcecttagaggcaggacttgatgaaggetttectgectgatggaataggtt
tgctagagctggceccttggaattagaacccttcatgtggectttataaatatgecgtttgagacagag
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ttatatgcagaagttgaaaatgcctggaagatttctggtttctttcactacttatecectgecttttt
gcatcgctgccagatttggatgatatgatattcagaggggcaccttaatcaaagccattcttcaac
aagacccacctggcataagattgcacacataattcaagatg (Seq ID No: 1159)

Homo sapiens transmembrane protein 18 (TMEM18):
cctcctetgtggattctggecaggecgggttcggeggttgetgtgagagecgggetteccaacacca
tg (Seqg ID No: 1160)

Homo sapiens Hermansky-Pudlak syndrome 4 (HPS4):
aggcctctctgcecgecgecgecgcaggtacggggcagaagtcgcaggtacccagetgectgeccacattt
ctggtccagagtcccgaaccccgagecactgggatgectggctactececgageccaaggcactgatgtt
tgaactggaaacttcaaaacgtttaataagagtcttcaggatgggtttgaactagacaagctagaa
atttctttagaacaccagctctagcatgcatctcccacttttggctttcctggagaggagcttgaa
gaggtggttctgcagacagccacagtgatacttaggaaaccagaggaatggatttgacttttctge
taggattctctgttatagtttctcecctgagttgtaagaggcatggaaatatacatgaaactgaaga
acctgcaaggaagggaagtggaactttccatgctgagtgaaaactaaccaagtggcagttgtgact
gaaaacactgaaacctaccacgtccagattcactggattgggggatagaggaacggtcacagctag
ggagaaagaagtgataccggaaaagaaaacctaaatgaagagaatgaggatgactgcacagtagat
g (Seq ID No: 1lel)

Homo sapiens PTK7 protein tyrosine kinase 7 (PTK7):
agctccttttcctgagecccgeccgegatg (Seq ID No: 1162)

Homo sapiens kelch repeat and BTB (POZ) domain containing 6
(KBTBD®6) :
agttctcctgggecgectagcattgtegeccacgectgecagtagecggettectgecggeteccaagecage
gggtcctgtgaaggcgagcagacgcggagaaaggacgcgggagtgagagagggtgagtcagccact
gtctaaacgataacgggaggcggctctgcggggtagggttgaattcagtaaatgggctcgtgectgce
tgtctcttcggagacgctgectatcttagegtcagcgagggaaggttgaggaggagccagagccggyg
tcctgcagegtttetecgeccatcagegecegtegecatcteccaccatg (Seq ID No: 1163)

Homo sapiens sperm antigen with calponin homology and coiled-coil
domains 1 (SPECC1):
ctttctttgactggagcggacccgeccggacgcaaccgectecgeccagecggageccagecgecgagcectcg
gcacggtggacacccggtccgaggcecggcaagceccggectggtgeccgagteggecaageatg

(Seq ID No: 1164)

Homo sapiens ST6 (al-

pha-N-acetyl-neuraminyl-2, 3-beta-galactosyl-1,3)-N-acetylgalactosa
minide alpha-2,6-sialyltransferase 3 (ST6GALNAC3):
ggtccccttatttggatctgecgggaatgtgggctggagaggtectgecgtggtaccagectccage
ctgcceccececaggactgceccecectgacccaggcegcecgceecgctgecteggtggcaggagggecggeggagceg
ccatg (Seq ID No: 1165)

Homo sapiens transportin 1 (TNPO1l):
gattctctttgttccgcagccatttcaggecccggacaggaggcagtgecgecttecggecgaaggcec
cgagcgcccgaggcgtctgggatg (Seq ID No: 1166)

Homo sapiens heat shock 70kDa protein 8 (HSPAS):
cttcettegttattggageccaggcecctacaccccagcaaccatg (Seq ID No: 1167)

Homo sapiens hyaluronoglucosaminidase 1 (HYALL):
ggctccttcectccaggagtctectggtgcagetggggtggaatctggccaggeectgecttaggeccece
catcctggggtcaggaaatttggaggataaggcccttcageccccaaggacatcctggetgceccatac
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ctgctcctgacttctcagggctggcagtcatcgactgggaggcatggecgeccacgectgggecttca
actgggacaccaaggacatttaccggcagcgctcacgggcactggtacaggcacagcaccctgatt
ggccagctcctcaggtggaggcagtagecccaggaccagttccagggagectgcacgggectggatyg
(Seq ID No: 1168)

Homo sapiens STE20-related kinase adaptor alpha (STRADA):
agtcctcecceccggtcecgecccactgecgcatggcacgttgegtactececctececcagcaaccggtetggeg
gcggcgcggcagtaaaactgaggaggcggagccaagacggtcecggggectgettgectaactecaggaa
caggtttaagtttttgaaactgaagtaggcctacacagtaggaactcatg

(Seq ID No: 1169)

Homo sapiens transmembrane protein 161B (TMEM161B):
ccctectetttegetgtttgagagtctcteggectcaaggaccgggaggtaagaggtttgggactgec
ccggcaactccagggtgtcectggtccacgacctatcecctaggegecatg (Seq ID No: 1170)

Homo sapiens Usher syndrome 1C (autosomal recessive, severe)
(USH1C) :
ggctctttccagctcctggcageccgggecacccgaaggaacgggtecgtgcaacgacgcagcectggacce
tggcccagcecatg (Seq ID No: 1171)

Homo sapiens interleukin 12 receptor, beta 1 (IL12RBI1):
cagtcttttctccttgctcagecttcaatgtgttccggagtggggacggggtggctgaacctcegeag
gtggcagagaggctcccctggggctgtggggectctacgtggatccgatg

(Seq ID No: 1172)

Homo sapiens Meis homeobox 2 (MEIS2):
atcccttectectettttetgttegecctettectecctgetetttttecectttecacceceectecte
tgttcteccecctcecacctectgegeccecteccececttcececegggttctgacagtacgatgagectgeccca
ttacggcgggatg (Seq ID No: 1173)

Homo sapiens G elongation factor, mitochondrial 2 (GFM2):
ttttcttttecgtttagatacattgecttttgectaggectggegtecgagacttgaggecgttgecaga
ctttggcgcggctcgecgectectgecttcaagagececcagecggtgagagectggectgeggcacgcgge
ctaatgccagacagtaacagtttggaggatcaagatg (Seq ID No: 1174)

Homo sapiens lamin A/C (LMNA) :
gagcctttgccecggegtecggtgactcagtgttecgegggagecgecgcacctacaccagccaaccea
gatcccgaggtccgacagcgcecccggceccagatcecccacgectgccaggagcaageccgagagecage
cggccggcgcactceccgactccgagcagtcetetgtecttecgaccecgageccegegecctttecggga
ccectgececcecgegggcagegetgecaacctgecggecatg (Seq ID No: 1175)

Homo sapiens calcium/calmodulin-dependent protein kinase II delta
(CAMK2D) :
cgctctttctctcgeccgegecgtecttgaagecgegegggctecgtgagcagecgecgaggecgccaagg
tgcctcecgecttecgeccggagecgetgeecgeccgeccggagggaagecggectegggegegecacgetegt
cggagccccggcecgegcecccgcecgectgagectgectgacageggecgetgggctcaggetgtcegetce
tgggctccgecggectecggecccgetgcactccacctccgececeecteggactecctecectetgett
ctactcctectgcecteccagtgcggatcgtttecgecaactgettgeccactegteccecgtgectggetgtt
tttccatttcecccggeccectecttcttgagtactttacceecctgecatttggggacagggactggaaa
aggggcgggtggagcgtccagtggagaagaaggaagcgaggcccgcaggaggaggaggatcggegg
actgtggggaggagaccccacgccaccctttcectggtcatcteccecteeccgecececgecectgegeac
actccctcgecgggcgagctactttcggaccaggaaagtaagagecggcecctgggtgacagcgceccgcyg
gggccagtcccggggttageccgecgegtectgetegettctggteegtegegetecccagecagggeac
agcccggaccgaggatg (Seq ID No: 1176)
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Homo sapiens calcium/calmodulin-dependent protein kinase II gamma
(CAMK2G) :
ccgtctectectettgecteecctecggecgggeggecggtgactgtgcaccgacgtecggecgegggetge
accgccgegtceccecgeccgeccgecagcatg (Seqg ID No: 1177)

Homo sapiens interleukin 15 (IL15):
ttttcttttcgeccaggggttgggactececgggtggcaggecgeccgggggaatcccagetgactceget
cactgccttcgaagtccggegeccecccgggagggaactgggtggecgcaccctececggetgeggtyg
gctgtcgceccccecccacccectgcagceccaggactcgatggagaatccattccaatatatggeccatgtgge
tctttggagcaatgttccatcatgttccatgectgectgacgtcacatggagcacagaaatcaatgtt
agcagatagccagcccatacaagatcgttttcaactagtggccccactgtgteccggaattgatggg
ttcttggtctcactgacttcaagaatgaagccgeggaccctcgecggtgagtgttacagectecttaag
gtggcgcatctggagtttgttccttctgatgttecggatgtgttcggagtttcttecttectggtggg
ttcgtggtctcgectggctcaggagtgaagctacagaccttcgecggaggecattgtggatggatgget
gctggaaaccccttgccatagccagctcttecttcaatacttaaggatttaccgtggectttgagtaa
tgagaatttcgaaaccacatttgagaagtatttccatccagtgctacttgtgtttacttctaaaca
gtcattttctaactgaagctggcattcatgtcttcattttgggatgcagctaatatacccagttgg
cccaaagcacctaacctatagttatataatctgactctcagttcagttttactctactaatgcctt
catg (Seq ID No: 1178)

Homo sapiens protein O-fucosyltransferase 1 (POFUT1):
gtccctecttecctecceccgactgtgegecgeggetggetegggttcececgggecgacatyg
(Seq ID No: 1179)

Homo sapiens calpain 3, (p924) (CAPN3):
cactctctttctctctcecctectggecatgecatgectgectggtaggagaccecccaagtcaacattgcett
cagaaatcctttagcactcatttctcaggagaacttatggcttcagaatcacagctcggtttttaa
gatggacataacctgtacgaccttctgatgggctttcaactttgaactggatgtggacacttttct
ctcagatgacagaattactccaacttccecctttgcagttgecttectttecttgaaggtagectgtat
cttattttctttaaaaagctttttcttccaaagccacttgeccatg (Seq ID No: 1180)

Homo sapiens PTK2B protein tyrosine kinase 2 beta (PTK2B):
agcccttttactcagccacagecctececggageccgttgecacacctacctgeccggecgacttacctgt
acttgccgeccgtceceggectcacctggecggtgecccgaggagtagtegetggagtececgegecteectyg
ggactgcaatgtgccgatcttagectgectgectgagaggatg (Seq ID No: 1181)

Homo sapiens ST6 beta-galactosamide alpha-2,6-sialyltranferase 1
(ST6GALL) :
cttccttecttcecteccagtecectteccactgtgegtettectgtececeecgttettecceccagecggaccece
tctttcgagactccctagtggggtcecccagectececcgggecgatecctgeeccttgecgagegegtttte
tggagtcacctgggggaggggagtcctgggcagggecgggetggggaagacgectggggcactgec
cggcgttaacaaagggagccgataccgaccggegtgggecgcggagecgggeggecgecaccgagegt
gctgagcaaccgcagcctceccgecggeccgagagtgcagcgagcaaggggagageccagttgecgecagage
cctgcaaccagcagtccagggagaagtggtgaatgtcatggagcccagctgaaatggactggceccce
cttgagcctgtcccaagecctggtgeccaggtgtccateccecegtgectgagatgagttttgatcatec
tgagaaaaatgggccttggcctgcagacccaataaaccttcecctceccatggataatagtgctaatt
cctgaggacctgaagggcctgccgeccecctgggggattageccagaagcagatgatcatgacgecagtce
ctgaggtttaatggggcacccacagccaacttccaacaagatgtgggcacaaaaactaccattcgce
ctgatg (Seq ID No: 1182)

Homo sapiens ubiquitin-conjugating enzyme E2Q family member 2
(UBE2Q2) : ctcccecttcecegegeccggectceccecectteecgegecccteccgecggagatgaggg—
gaagatg (Seqg ID No: 1183)
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Homo sapiens membrane magnesium transporter 1 (MMGTI):
gcttcttttgectgggectgetgectectteggecatcatg (Seq ID No: 1184)

Homo sapiens PAP associated domain containing 4 (PAPD4):
cggtcttcecgggtgtctttgacagggttttctacgecgectttttecggegactttttgetcttcecge
tttttgccaccgcecccccaaccttctatatceccttgecagecececctaccttttettgtgttgectectecece
ctggcagccgtgaggggggttagatctcageccggageccggagectgggectagetgteccacgggcec
accactacctcctttggttcgggagaaagctacgaccaagtacgcccagetcgggecttagaactt
ctgaacgggcagtgcgggtaggccctgecttagecccttecccggaggacacctgaccaaaagaggaag
atagtcttgggacccttgcatggtgtttcaaagggtggtgaagaactaaggtagaagaatacatgt
tcacttccagtgaacaagagcatg (Seqg ID No: 1185)

Homo sapiens chromosome 3 open reading frame 23 (C3o0rf23):
ctceccttectggtgtactgggtgggaggtggaactagtcggacaaagceccecctecgegtecggaccecttge
cagaactcaattaatggatgcctcgaagttgacgtacatatatattcagaaatg

(Seqg ID No: 1186)

Homo sapiens mucosa associated lymphoid tissue lymphoma translocat
ion gene 1 (MALTI1):
cgcccectttgegeggetggecgecggceccagecggecaggcectececctecggecaaacctgtctaattgggg
cggggagcggagcttcctectctgagggecgtgecgegectgeccagatttgttecttecgecccectgec
tcecgecggetcggaggecgageggaaggtgeecccggggecgaggeccgtgacggggcegggcegggagec
ccggcagtcecceggggtcgceccggecgagggceccatg (Seq ID No: 1187)

Homo sapiens UDP glycosyltransferase 3 family, polypeptide A2
(UGT3A2) : :
ctacctctacccacagccagtgectttggegcactgaggtgcacagggtececcttagececgggegeag
ggcgcgcagcccaggctgagatcecegeggettecgtagaagtgagecatg (Seqg ID No: 1188)

Homo sapiens sodium channel, voltage-gated, type IV, beta subunit
(SCN4B) :
ccteccectcectegetectctgeccgctaacttteccgagececcgacecggeggegecagagetecggggtag
ctttgtggccgaacgccgacctcgggecggagagecgeggctgtgecccagtatcecccatceeccgegacce
cccgegegecteccggagagaacaggactatg (Seqg ID No: 1189)

Homo sapiens JAZF zinc finger 1 (JAZF1):
tccectectgectececggtggetectegetetecttecatetetetegecececctectecctecgtecce
gtcctcgccecgectceccecectcaccecgectecteteccecteccecageccectectetectcacceecace
cggcctceccctecctecctegececgeccggegetecgcagagecgacaccaggggggectcectecgatgta
gcaccatg (Seqg ID No: 1190)

Homo sapiens chromosome 15 open reading frame 55 (Cl50rf55):
ttcccttecttggatececctgtgecacctactggageccaggttactetgggtectggacctgactgec
tcattctggaggcttccagacagccacagttagtgecccaaacctgagaggatg

(Seq ID No: 1191)

Homo sapiens ras homolog family member C (RHOC):
cgccctctecttectgecagectgggaacttcagecggetggagecccaccatg
(Seq ID No: 1192)

Homo sapiens CTP synthase II (CTPS2):

cattctctttecttttecttcectetectgagegectecectgecagttectggggecgtagtaggggatceca
caagcgtttgtgaccagtgaagttctttacaagggtgagatctgcacgggaggacccgagcgaggg
tctcggcttgccaggaageccggggtteccccgggaagegtggagttcaccecgegecactecgaagtgec
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tttgcaaaattatatctgggtgttggcacccagccactattctgeccaatg
(Seq ID No: 1193)

Homo sapiens PRP4 pre-mRNA processing factor 4 homolog B (yeast)
(PRPF4B) :
agctcttttecttcecttectccacttececcectacccteccaccgteccgggageccgeccgeccaccgecgec
gaggagtcaggaagttcaagatg (Seq ID No: 1194)

Homo sapiens molybdenum cofactor synthesis 2 (MOCS2):
gcgcecctttgcggeccgtgattecggtececcgetgtectaggecgggatggtgecgectgtgeccaggtaagg
gtggcgggtgtgcgtgcgggectgggtgecggagececctectecgacgtgtetetececcgecctttecct
ccacatacccagccttggtcagtcggacctceccccactageccecccaacctggececggegtettgggtt
cgggggcgcccccgeccecgecccegggeccttectgtetecegggetttactgegactgecccage
agaagtcgggtcctctccgagaactcecttgtcagectcacggcagcaaggacggactecgttctgaagg
cgcctccaccttttatgaccacctctttcccagattattecgttttgatgaagectaaaattttaatc
taaaaagaaatgcacctcatggagaattcttgtgaagaactgtgcttcatctgtggatttctacac
ccttgatcatttgcaaacctgtaattatttcgtaaagagttgtttgcacggagtgacaggttgaag
tattgtattttgcaaaaagtgctgaaataacaggagttcgttcagagaccatttctgtgcctcaag
aaataaaagcgttgcagctgtggaaggagatagaaactcgacatcctggattggctgatgttagaa
atcagataatatttgctgttcgtcaagaatatg (Seqg ID No: 1195)

Homo sapiens cat eye syndrome chromosome region, candidate 1
(CECR1) : tttcctttttccggaggggagatg (Seq ID No: 1196)

Homo sapiens solute carrier family 13 (so-
dium-dependent citrate transporter), member 5 (SLC13A5):
ctgccectecactcecgtectegececgeccagtecteccteccgegegatg (Seq ID No: 1197)

Homo sapiens armadillo repeat containing, X-linked 3 (ARMCX3):
agtccttcttgtcctggtcgttgttcecegtectgagtaccagectccccactgeccctgagggegggece
ggcctgcggcggagggaaaaaggaagaggagaaggaaattgtcececgaatccectgecagtgggtcecaa
gcctctceccgggtggecagtetttectgtaggttgeggcacaacgccaggcaaaagaagaggaagga
atttaatcctaatcggtggaggtcgatttgagggtctgetgtagcaggtggctccgecttgaagcega
gggaggaagtttcctccgatcagtagagattggaaagattgttgggagtggcacaccactagggaa
aagaagaaggggcgaactgcttgtcttgaggaggtcaacccccagaatcagetecttgtggecttga
agtggctgaagacgatcaccctccacaggcttgagcccagtcecccacagecttectcececagectyg
agtgactactctattccttggtccctgectattgtcggggacgattgcatyg

(Seq ID No: 1198)

Homo sapiens armadillo repeat containing, X-linked 2 (ARMCX2):
cgtcctcctetgggtaccaactctattgecgecagectecgetgecgtgegtttaacccaggcgaggagg
aggaggagaaaattcccccagattcgggcaggcccgcaccccacatteccgtectgttttgagagga
ggagggaagagaaataaacgtggcagcgcatagaaggccagcagggagactgctttcecagacacct
ccggcccacacagceccgttcacccececcgtettttcagtectggaaaaggaattcggtctgtecttag
gatgaagctctaactgaactgaagtaaggagaaacagccttgaatctttggagggtctgtecttect
tttgggctctgtgcaactgcagctacagtggaaaaaagcaaactgctcttgatcccaggecctgcece
taagcctcagcagaacttgtaagcctaaactgaagagectcacccggacgagcaggcatcccttaa
ccttaagcaatccagttccacgccctggatcagtgaataaccccagctgcaccatg

(Seq ID No: 1199)

Homo sapiens UBA domain containing 2 (UBAC2):

cgccctctggggctccgagecccggecgggaccatgttcaccagecaccggectecagtgggetctgtga
gtaccggcctccgceccatcctggectgeccecctacacgeccaccctaggcacctectttgaggaggetygg
ggcagcggggaccctegggtttgecggaggtggtggggccgacccteccagaceccgegtcecgaacce
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tgctagttcccggtcttgggggtcagecggaaaccgecccccattteggectggaggggcgaatggygyg
acaaagccccgccgeccgecccgaccccacctggtatcecccaggtgectetgeeccaggagtetettg
gggccgctgcaagtgggcaggtgecctggtgttectegtgggccggecccaggeectttgeggageg
tgtgccgcgectgaaggaaggggccgtcecceccccttaccatgecccattettttaggecttgggggaccyg
aactaactccccccgeccccacttgcaaagttcagectecgetttagaagectgacctctcagttte
acttggatg (Seq ID No: 1200)

Homo sapiens cancer susceptibility candidate 4 (CASC4):
cctectececteggeecggeectggggecgtgtcecgeecgggcaacteccagecgaggectgggettetyg
cctgcaggtgtetgeggecgaggccectagggtacageeccgatttggececatg

(Seq ID No: 1201)

Homo sapiens protein phosphatase, Mg2+/Mn2+ dependent, 1G (PPMI1G):
cgctccctcacagectececgtececgttaccgectectggecggectegegectttcaccggeacctt
gcgtcggtcgcgecgeggggcectgcectectgecgegegcacccccggggcttecggetecggcacggg
tcgcgcecccagetttectgecacctgaggecgecggecagecgecgecatyg

(Seq ID No: 1202)

Homo sapiens StAR-related lipid transfer

(START) domain containing 13 (STARD13):
ctttctttttaaaaatcgctgggtctgttgagetgtcctgggetgggtgecttgetectttgactga
gactggagacagacggcaacagccacaggcagactgaggtggcaataggaaatctgccgagatg
(Seq ID No: 1203)

Homo sapiens tubulin, beta class I (TUBB):
gattctcccgectceccageececggegecacgecgegecccgeccagectgetttececctecgegeccte
ccctectectttetecctetcagaaccttectgeegtegegtttgecacctegetgeteccagectcetg
gggcgcattccaaccttccagectgcgacctgecggagaaaaaaaattacttattttettgecccat
acataccttgaggcgagcaaaaaaattaaattttaaccatg (Seq ID No: 1204)

Homo sapiens cytochrome P450, family 4, subfamily X, polypeptide 1
(CYP4X1):
tttecttctteccegegagtcagaagecttcgegagggeccagagaggcggtggggtgggcgaccecta
cgccagctccgggcgggagaaagcecccaccctetececgegecececcaggaaaccgcecggegttecggege
tgcgcagagecatg (Seqg ID No: 1205)

Homo sapiens doublecortin (DCX):
ttttctttetctcagcatctccacccaaccagcagaaaaccggtgagtggggettttaagtgattt
tcaagaagaatgtaacagatgtcaaacgggaaaagcacaaggcaaagcctgectetcectetgtcectetce
tgtctectettetecttttttgecttattctateccgattttttecectaagettetacctgggattt
tcctttggaaaagtctctgaggttceccaccaaaatatg (Seq ID No: 1206)

Homo -sapiens protein phosphatase 2, regulatory subunit B', gamma
(PPP2R5C) :
ttgtctttttttttttaaactaaaatggaggctggtttcttgccttaaggageccattgectttce
cgctgaagtctagatg (Seq ID No: 1207)

Homo sapiens solute carrier family 9, subfamily B

(cation proton antiporter 2), member 2 (SLC9B2):
ccacctttcecgggggaagccacgcgcaccaggcatcgecacgeggcectectgcaccecgegecgcecggac
ctgaaacccggcggagggcacacggggctgcecgetgegggeccccggaccaacccatgecttactcecg
gagcctgtaccggcgccgacgggteggacctececctgegeggtgtegeccagegggttecgtgecgaaa
ggcggggccgactacacgeggtgccgecgeecctgagacecgtttatctgecagtcaacgcagectcececeg
gctcagcctgggaagatgcgecgaatcgggaaccccagagecgecggtggectagaccgggetceccgecgce
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ctcceccacagceccctttectaategttcagacggagectggtcgacttegeccggagactgecaga
tctcgttectetteecctgtgtcatecttettaattataaataatg (Seq ID No: 1208)

Homo sapiens hypoxia inducible factor 1, alpha subunit (ba-

sic helix-loop-helix transcription factor) (HIF1A):
caccctecttecgtegetteggecagtgtgtecgggetgggecctgacaagecacctgaggagaggete
ggagccgggcccggaccccggcegattgecgeececgettctectetagtectcacgaggggttteccgec
tcgcacccccacctctggacttgectttecttetettctecegegtgtggagggagecagegettag
gccggagcgagcectgggggcecgcccgecgtgaagacatcgeggggaccgattcaccatg

(Seq ID No: 1209)

Homo sapiens interleukin 21 receptor (IL21R):

cctcecctcettectecccactectgcacatgeggetgggtggcageccageggectcagacagacccact
ggcgtctctctgctgagtgaccgtaagectcggegtectggecctectgectgectectcecctgagtgtg
gctgacagccacgcagctgtgtctgtctgtctgeggececgtgcatececctgctgeggecgectggta
cctteccttgeccgtctetttectctgtetgetgetectgtgggacacctgectggaggecccagetgece
cgtcatcagagtgacaggtcttatgacagcctgattggtgactcgggctgggtgtggattctcacce
ccaggcctctgcctgectttctcagaccctcatctgtecacccccacgectgaacccagctgecacccece
cagaagcccatcagactgcccccagcacacggaatggatttctgagaaagaagccgaaacagaaga
tgaggcaatgaggctgcgagaggtagagtgattttccctcggtgactcaactgggacgtagcaggt
cgggcagtcaagccaggtgaceccatg (Seq ID No: 1210)

Homo sapiens DDBl and CUL4 associated factor 4 (DCAF4):
tggtctttccgggtccttgcacgecttcgecteccaactecctgcagagctgageccggaggggaatceccgg
aagggacacgctgaacaggtctgactcccgggcagcacagcccgctcacgattccggccacggtga
tgacgagtctccgtcaacctegtctggcacagectgggacctectetgtgecagagectacctgggtt
ttactttgaccctgaaaagaaacgctacttccgecttgcectccctggacataacaactgcaacccect
gacgaaagagagcatccggcagaaggagatg (Seqg ID No: 1211)

Homo sapiens oxidation resistance 1 (OXRI1):
ccgectettgtgaggcgegecggagecgectecectgggtcaggtectgatgggecggtgggegeget
agtggtggccgccaccgccgaaaccgtecgacctectgggeccccagtteccgegtccagecccgegge
agcatg (Seq ID No: 1212)

Homo sapiens cut-like homeobox 1 (CUX1l): ccccctctctat-
cagccgctcactcecgtctcaatatgtctcaagatg (Seq ID No: 1213)

Homo sapiens atlastin GTPase 1 (ATL1):
ctcececttttecteccecccactecttcccaccagegeccacagcaacatectcagagtectgagecgaactg
cgcccagcgegggcacggagectceccaccgceccagcaacctgecggecccggagaaggcagegagcege
agtgacagcgcctcaccgccaccagctectggaccaccatg (Seq ID No: 1214)

Homo sapiens chemokine-like factor superfamily 5 (CKLFSF)S):
ctgeccttetecteccggggecctgtgggcaagectectgettcactttcaggtttctegaagtgeet
tcttgctectgtectgtttecccatcctgecagatttetgtttetcttgetgggettttggecagtag
ggggctgtgttggtgggccctacgaagatg (Seq ID No: 1215)

Homo sapiens transmembrane emp24 protein transport domain containi
ng 7 (TMED7):
aggccttttccgcettectettttacctcececcaggteccgececgtetgegeccctcacaggaagecgga
gggtcgctctgatceccgaatctecccacaggegtgaacctgetetgetgtgtatetttgeggggtygg
cctgcgctgaggecctgecgegegeggtgagtccgegcagacctgacectgegtcectegeageteggt
tgaggccgecgecgecttectecgggatg (Seq ID No: 1216)
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Homo sapiens ubiquitin-conjugating enzyme E2D 3 (UBE2D3):

cttcctttaccttecteccatggtctecttecggttetecgatgettectetgagectaagggtttee
gccactcgttcaccctccecccagctcatgatectectececteeccecegecctectggtecaatcte
cgatctgtttagtaagaaggtgctgttccgagaagaaggaaaagggcttgacacgtattcactcgg
cceccggacgtgggaagcaagcecgtcectggetteggectcacatcecggtecttgtgectcgggacggcgge
gttggcggactgatccgcggcggtgaagagaggccgggaagttaaacttgtageccaccacctecge
tcttccegtcaccctegeecccacttecgggecgaaagcacggtacagaggectgttggtggetttge
cacgccaccccacccaccccggatcgeggectgtecttaagggacctggattcatcaggggetettcg
gggcctgtgcgagtgctgatctgectcececgtttttgcaaaaggecgectgtgtectggcagagectggtgt
gagacgagacaatcctgccccgccgecgggataatcaagagttttggecggacctttgagecataca
ccgagagagtgaggagccagacgacaagcacacactatg (Seq ID No: 1217)

Homo sapiens zinc finger protein 595 (ZNF595):
tttcctctggctcectgecgagggettggtttagggettcagetetetgegttctecggetecgggagyg
cctcggtgattcagccacagectctgectecegttgetectgtgacctgagggtattggacaatttg
tagctaagactcccggataccctgaagtcgggaaatg (Seq ID No: 1218)

Homo sapiens acyl-CoA synthetase medium-chain family member 2B
(ACSM2B) :
tgctctcttccaaggctgtaggagttctggagectgectggectggagaggagggtggacgaagcetctce
tccagaaagacatcctgagaggacttggcagcctgcagatggectattgtgggaccttgtgatcat
gcctgaacatg (Seq ID No: 1219)

Homo sapiens SRSF protein kinase 2 (SRPK2):
tttccctttatagcaccattgaatcccagtcectaacagaagtactgcgaatcttgtggectecatte
tgaacaaaagggattagagaagaaaaatctcttgatataaggcttgaaagcaagggcaggcaatct
tggttgtgaatattttctgatttttccagaaatcaagcagaagattgagctgetgatg

(Seq ID No: 1220)

Homo sapiens synaptophysin-like 1 (SYPL1):
tgcccttecctcecgeccaccgggectgetectggtctegteggtecececctecteecgeccecgtecgtectgact
ctctctcecctectttectcagaggatg (Seq ID No: 1221)

Homo sapiens thioredoxin reductase 1 (TXNRDI):

aaccctttcacctcagttttcttcactcecggcatttgcagcagagcgaaaggtggtcgagtectga
aggagggcctgatgtcttcatcattctcaaattcttgtaagctctgecgtcgggtgaaaccagacaa
agccgcgagcccagggatgggagcacgecgggggacggcectgecggecggggacgacagcattgegece
tgggtgcagcagtgtgcgtctcggggaagggaagatattttaaggegtgtctgagcagacggggag
gcttttccaaacccaggcagcttecgtggegtgtgecggtttecgacccggtcacacaaagcttcagea
tgtcatgtggcttatcaggagggcagacttcaaaagctactaaaaatg (Seq ID No: 1222)

Homo sapiens minichromosome maintenance complex component 7

(MCM7) :
tgtccttceccgegeggecggecgeggagagagetgeggeececgggggggegtgectgggateecggaget
tcgctcgggccecgggaaaggcggcagtgggcectgggatcgeggtgtetectgggtgtgatggecaatg
gctggactggctcccgeccctgggcggaggaatcccgagectgtgaageggectggaatccgggeccat
gtgcttctttgtttactaagagcggaagcgatggcgggagegggggtggggtgeggtggcggggty
cggtggcggaggtcccggtgaaatcaggggctaaggggacccaaagaaggcgggggatcatagggg
tggaaagaaagctgagaaccttgagaccggagtgtgaggggccaacggggaagggcgctagaattt
taaactaaagtagggaccggaattcccctggggagatgttggatggcececctgtgecactgccacgggce
tctttattcttcgctggttagaaacagacttgtgaaaaagagttatgcccactttggggagacttce
gaaaaggttaagaagttcttacaagagttctaccaggatgatgaactcgggaagaagcagttcaag
tatgggaaccagttggttcggctggctcatcgggaacaggtggctctgtatgtggacctggacgac
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gtagccgaggatgaccccgagttggtggactcaatttgtgagaatgeccaggcgctacgecgaagcete
tttgctgatgcecgtacaagagctgetgectcagtacaaggagagggaagtggtaaataaagatgtce
ctggacgtttacattgagcatcggctaatgatggagcagcggagtcgggaccctgggatggtcecga
agccceccagaaccagtaccctgctgaactcatgecgecagattgtgagtggtctectgtcgggaaagat
gtagggattggttctccaggatcttgtttgtgactgttttctccecttagtgagctgtattttcaa
ggccctagcagcaacaagcectcgtgtgatccgggaagtgecgggectgactcectgtggggaagttggta
actgtgcgtggaatcgtcactcgtgtctctgaagtcaaacccaagatg (Seq ID No: 1223)

Homo sapiens pre-B-cell colony enhancing factor 1 (PBEFIL):
tttccccectetececectectecgecgaccgagcagtgacttaagcaacggagegecggtgaagcetcea
tttttctccttecctecgecagecgegeccagggagetegeggegegeggeccctgtectccggeccgag
atg (Seqg ID No: 1224)

Homo sapiens cyclin Bl interacting protein 1, E3 ubiquitin protein

ligase (CCNB1IP1):
ctttctttececctetecegttttggtgggctggttgaagatgaaatccactgaggagggaagtccage
accctgtgtgccagtccagaactggcccatctgtagaccccctgaaaatcatatgggecttggattt
ggatattctcaacagaaagggttaaaggctgatggtacctaaagcctggtacttgaattttgatca
agataagctgccttaagttctcttcattacacaaatgatcctagataattgatagatcctgtggtt
caactggatttctagatagaagctggattcatgtgatgccagaggagtaaaatttcaagagactga
aaccagatctgagtttcgctgttccagtctggacctctttggtgectgtaaatcctggatatactgt
agatgagtactgcgtttttcttttatggcctctcettcagettctggagacctcactatectattat
g (Seq ID No: 1225)

Homo sapiens STEAP family member 3, metalloreductase (STEAP3):
ccgecttecgecgeggaccttcagetgeccgeggtegeteccgageggecgggecgcagagatgacattt
attcattttatgcatcctgggttctactggtcgtcccacctcagttcctgtagcaaagagacttga
gtctgagccactaattatcacccgtgaggtttcecctecccgagcaggaagcagcaggccagagctgce
gctctctcagtgcactctccaaccaagcatcagtcaccactcccggteccageccctgtggeccaaga
gctggcgtgcaggctgcgggaggcagctggctgtgcaagaccectggcagggecctecgectectgag
aaaccgagagtcagaaccaaagccaggctgtcctggttggagactgageccagaaagggtggctcac
ctcacggtgaggctgtcgagtgacctgagagcctcagaccctcacgtcagecggatg

(Seg ID No: 1226)

Homo sapiens nicotinamide nucleotide transhydrogenase (NNT):
tgttcttccgggttggaggcgcagecgecgecggggeccaageccgggtetgecagecgecgacgtectce
tcgcggeccctcagggecacagceccaaggctgtcagecteccecggeccagtgatttgecttcaaggaaa
ctggggagtcagaaaattgggaactcatatcaacatg (Seq ID No: 1227)

Homo sapiens SHC

(Src homology 2 domain containing) transforming protein 1 (SHC1):
gtccectcteectecccaggacttectgtgactecctgggecacagaggteccaaccaggctaagggect
ggggataccccctgectggeccccttgeccaaactggcaggggggccaggetgggcagcageccct
ctttcacctcaactatg (Seq ID No: 1228)

Homo sapiens bromodomain containing 8 (BRD8): cggcccttcca-
gaccgtctctectcagggttggagacttecggggccaagatg (Seq ID No: 1229)

Homo sapiens ring finger protein 13 (RNF13):

tcgectetttagtaggtcgggtgagtgtagtgtgcagggaagagacgecgtcagegecagggceccagg
cccgceccgggggecagecccggecagecgaatcttgggetactectgtcccaacagecggagcagatcag
accgaccggceccctgeccgecteggtecccgegecctceccagaccectacggtctecgtttctaggggeac
atggttagcggcaggcgcccacagccaatccactttgeccagectgeccecttecectctgecaagagcea
gcttcttcagccgecgectccagttceccgecagacgectgecccaccectgetetteccttccagggaaga
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cggatcacgcggccaagaacgagactcgcaaactgggcatttctccgagecgggectagagecaagta
gcgagactcecgcgtgagagtgggaaagagccttaacaggcaaccatgttgeccagtgggttttctg
tgcctttgggtgcggaccaatgaggcgecgtggggcgggactteecgettegectaggtgttgtegte
cctgctagtactccgggectgtgggggtcggtgecggatattcagtcatgaaatcagggtagggactt
ctcccgcagcecgacgcggctggcaagactgtttgtgttgecgggggeccggacttcaagagagaaagag
agagtgggcagacatcgaagccaaacagcagtatcccggaagcactcatgcaactttggtggeggce
cactcagttttctctgccagtgtctggtgattttacaacgagatg (Seq ID No: 1230)

Homo sapiens aldolase A, fructose-bisphosphate (ALDOA):
ccgcctcecectgegecgececttecgaggetaaatcggetgegttectectecggaacgecgecgecagaag
gggtcctggtgacgagtcccgegttectetecttgaateccactecgecageccecgecgeccctectgecge
cgcaccctgcacacccgceccectcectectgtgccaggaacttgetactaccagcaccatg

(Seq ID No: 1231)

Homo sapiens LY6/PLAUR domain containing 6 (LYPD6):
cgctccttecctgagecteccecgggcectceggecagegegetggeggggegecgeattgcacactcectggg
ggcgccgcagtgttegtgggatggggcagecgggctgcagectggecggeccggaatccgecgegecagecce
gggtgcaagttctctcctgttgeecctgagtgeccactcecccaggeectectgtatgagtgacacttcea
gtctgccatg (Seq ID No: 1232)

Homo sapiens butyrophilin, subfamily 3, member Al (BTN3Al):
cagtctctgctttctttttecctttcttccagaaggagatttaaccatagtagaaagaatggagaac
tattaactgcctttcecttctgtgggctgtgattttcagaggggaatgctaagaggtgattttcaatyg
ttgggactcaaaggtgaagacactgaaggacagaatttttggcagaggaaagatcttcttcggtca
ccatacttgagttagctctagggaagtggaggtttccatttggaattctatagettcttccaggtc
atagtgtctgccccccacctteccagtatctecctgatatgcagcatgaatg

(Seq ID No: 1233)

Homo sapiens lipoic acid synthetase (LIAS):
ctgtcctttcecccgggagttagecgatecctcaaccectgcactgegctagtectaaagaggaaatyg
(Seq ID No: 1234)

Homo sapiens C-type lectin domain family 7, member A (CLEC7TA):
gattctcttttgtccacagacagtcatctcaggagcagaaagaaaagagctcccaaatgctatatce
tattcaggggctctcaagaacaatg (Seq ID No: 1235)

Homo sapiens CD247 molecule (CD247):
actccttttctectaaccgtecccggecaccgetgectcagectctgectecccagectetttetgag
ggaaaggacaagatg (Seq ID No: 1236)

Homo sapiens myeloid zinc finger 1 (MZF1):

aagcctttctccattttgcggtctaggaagtagcagaggeccecttcectgtagggagttgecatgga
gacgcggtggggcaccgacggagttctaatgacggcecgtgattggtgcaggatcctgctaatctcea
ggaaggcccgtagagaagtgaggaaaacgtggtggggggcatgecgcgatctggtaggeggtgetgce
cgtctgttgtacctgagaggcttgcgcatgccgacgcacggattcgaggcggggagcatgggaaga
agcggccaggagtatgacctgatcattgcgaccaccgctaggggaagggaggagagggtgtagaaa
cggggacgagggtgggggaagggcaaggaggcgctcgagctggtgegeggagcatectgggagacyg
tagtccagcgggagggggaagtcgaagactgcgecgtgctcaggagcgecggagcggeccgctgageg
cagaggggcagacactggcctcagatacctgacctggtaccctctatg (Seq ID No: 1237)

Homo sapiens E2F transcription factor 6 (E2F6):
cctectetttttecgtetgegtecgggagetcececcgggecacgtgaggeegtgecgegtttactggegyg
gcgggacggcctagceccgggcggcgcectecggaggaagecgecggaccecttaggtgetgggeececttgg
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aaatcggcgcgtggggggcggtgctcgagectgagegcgagagggegggagagectegtggggtgega
ggggagcaggacgcccggccgggcagcatg (Seq ID No: 1238)

Homo sapiens purinergic receptor P2Y, G-protein coupled, 10
(P2RY10) :
cttcctectttcaacaacaaatgtgtcagttatcagcaggatccatgcecgeccagagtaaagetttcet
accctttactccctgcaaagaaacaagagtgcttatcccagctaagctccagggtaatgttatcat
gacagcttcaacttttagaccacaggcaaatgctttgttaaaactctatgctggtcattcceccttca
ggatttggcactcaccaacatacccttctttcaagtgaaaaggcatctcttttaatggtcctgacc
tttggaataggaagcatgtaccctggacagagcacttcaaactagaggaaccataaatccatg
(Seq ID No: 1239)

Homo sapiens chromosome 9 open reading frame 85 (C9orf85):
catccttttgecctgecteccecggecgaggggtggetttgatttecggegatg (Seq ID No: 1240)

Homo sapiens ERGIC and golgi 3 (ERGIC3):
cgtcccctttececggecggtecccatg (Seq ID No: 1241)

Homo sapiens ankyrin repeat domain 46 (ANKRD46):
cccteccectecgeccgtcaccgectecttgaagetgecgetgtecgetgetgetegttecgagtegea
gatccttgccagcacattacagaatatttttgttgaaccttcttgagaattcagagaaactgctga
gtgaccactgaacgaaaagatctaatcttaaggcttacgecctcactttgatgecccaggctggagtyg
ctgtggctcaatcacagctcatcgcaacctcgacctceccegggectcaagtgatectectcacctcage
gtcccgaacaggcgtgttccatccaccacatcagaacaatg (Seqg ID No: 1242)

Homo sapiens Ras and Rab interactor-like (RINL):
tcctcectcectceccacttectgctactgcaggectcectectccgagaacagaggeccaggtcatgactcact
ggcttcctgcaacctgacgatggcccagccagaagacaaggcacctgaagtcceccacagagggggt
gaggtgaacaaagcagacaggacccctctaggggtcctcagcaccctagageccacttactecgectg
cagaggacatggggggtgtggcatgtgccagagctggatacccaggatgecggaggeccttgtgggg
ctgtggccactagggagtttcttggtcacaggacgtgaccccageccaggecctggtgttgaggtcea
ggacctttaccaggagaagtcaatacctaccagatccagaagattcccagaggtgtgtcectggaa
tcctccaacctctgcatg (Seq ID No: 1243)

Homo sapiens embigin (EMB):
ccgccttttcttcagecgtectacccgeggecactggectgegagegecgggeccacctgegagtgtgeg
cagggactctggacacccgcggcggcgagctgagggagcagtcteccacgaggacccaggecggacce
tctggcgeccatg (Seq ID No: 1244)

Homo sapiens MMS22-like, DNA repair protein (MMS22L):
ccgecttteccggagecgecgggecgegeggtggegggaatttegectgtttgeggtttagacccecaaag
attcctgttggtggtctgggtcacaggaggcaggtttcgggagctggaaatgtgagecgggtacgac
aggcaccgcgggtaaccgacgcceccgggteccttgectgecageegggtacgegggataccggcaccce
gccttctcececgeeccgagtgectgeccaggegtgggectggaatectettcacaccttectetttggagecce
ttaatgatacgacgaaccccaagtgtttcagaacatgaagtaaacaatg

(Seq ID No: 1245)

Homo sapiens chromosome 19 open reading frame 54 (Cl9orfb4):
actcctttecctttttceccagtggttategeggegeccaccggectctgatctctgagtecttectecaa
cccacagacgttttttgttgctctggttccaggaccttctccacaactaggccattttecctgceca
ggtgtcctttttgacctecttgacctectgactcaaagggectgetcecececectcatgtecttecggectgg
agaagagccagctcctgaaggaggcctttgataaggcecggecccggteccccaagggcagagaagatyg
tgaagaggcttctgaaactacacaaggaccggttccgaggtgacctgecggtggatcctettetgtyg
cagacctgccgtcecctcatccaagaaggccctcaatg (Seq ID No: 1246)
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Homo sapiens zinc finger protein 621 (ZNF621):
cgcccttecggeteggectttagttagtgaccagectecteggegttcectgcagagegtgggtttcag
cgagttctacgtgccaggtccgeccecggtgecggecttectegetgeccetggeggectegtecagecce
cactacccctgaacttggtcccaatggcggecccgececctecttcaccecggaccgtgggcatectggg
cctcgecgaagecgtcaaggtggctgctecgggettctagagecccgtgtecageecctttgecaccga
ggcctgatcctcttttctgccctaaagaacttgececctgacagectetggceteccgetettgaggat
cttgcttgtccaaacccagaagacagtgcatgaagccaggggacatccgccatg

(Seq ID No: 1247)

Homo sapiens family with sequence similarity 73, member A
(FAM73A) : ccgccttctccatg (Seq ID No: 1248)

Homo sapiens RNA binding motif protein 43 (RBM43):
ccgccecttttcecttegtagectccaagggagectggaacaaaaaacgaaaccaaaacctgectgeteg
ctcctcectecccategectgegttecgetggttgtgggetttectgecggeecgectgagggegegtetece
cctccgccatg (Seq ID No: 1249)

Homo sapiens spermatogenesis and centriole associated 1 (SPATC1):
caccctceccttcagcccaggcaaggectggggecctgggcagectccaggtgcagtgecctecegtg
ggccgcacccttgeccactgccccagggcatg (Seqg ID No: 1250)

Homo sapiens carbonic anhydrase XIII (CAl3):
ctttctcttccttccacceccgagggaccatg (Seq ID No: 1251)

Homo sapiens transglutaminase 2

(C polypeptide, protein-glutamine-gamma-glutamyltransferase)
(TGM2) :
cgctctccgecteggcagtgccagecgeccagtggtegcacttggagggtectecgecgeccagtggaag
gagccaccgcccceccgeccgaccatg (Seq ID No: 1252)

Homo sapiens NOP2/Sun domain family, member 4 (NSUN4):
atttccttteecttttttegetegtgteccecgecgggtggegetcaccacctcecccggaacacgega
gtctcctgtcgeggtteccggtecggaattaccccgtggagcacgecgatatyg

(Seq ID No: 1253)

Homo sapiens mitochondrial ribosome recycling factor (MRRF):
gagtctttccttagtaacctgggcgatagctgtggatgtttccaaggattgtcttcagtcatg
(Seq ID No: 1254)

Homo sapiens PHD finger protein 17 (PHF17):
cttcctcecataacaagccaaacgccagaccgagagtgectecgtgegegagtgeccggtgtgtgeg
cgccggcgagagcaggggcccgcececggetceecccgeccgecgeggeccgaactcatgcagectecgag
cgagcgagcggcgceccagceccagegecteggcecgaacccctececgecagecaggetgectgetgtttece
cggggagatcatg (Seq ID No: 1255)

Homo sapiens prolylcarboxypeptidase (angiotensinase C) (PRCP):
cctccttttcecgececteccacccgecactgcagtcectceccagectgagecatyg
(Seq ID No: 1256)

Homo sapiens proteolipid protein 1 (PLP1):
aagcccttttcattgcaggagaagaggacaaagatactcagagagaaaaagtaaaagaccgaagaa
ggaggctggagagaccaggatccttccagctgaacaaagtcagccacaaagcagactagccagecg
gctacaattggagtcagagtcccaaagacatg (Seqg ID No: 1257)
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Homo sapiens coiled-coil domain containing 80 (CCDC80):
cagccttctcactcecctcactgagtccactctgaacgtgctaaaatgggaaggaggeggtgttttge
tgatctgttaaattcttagtgaagtttccttgatttccagtggctgectgttgtttgagtttggttt
ggagcaaaactgaggtagtcctaacatttctgggactgaatccaggcaagagaaagaagaaaaaga
agaagaaaaagaggaggaaaaaggtagggagaaataaagggaggagagaagcacagtgaaagaaaa
aaaaagtcccttttcgacatcacattcctgtgttttccctcagectggaaaacatattaatccecag
tgcttttacgcccggaaacaaagagactaagccagactatgggggaaagggagataagaaggatcce
tggaactttaaagagggaaagagtgagattcagaaatcgccaggactggactttaagggacgtcect
gtgtcagcacaagggactggcacacacagacacacgagaccgaggagaaactgcagacaaatggag
atacaaagacttagaaggacagctcctttcacctcatcctacttgtccagaaggtaaaaagacaca
gccagaaagaaaaggcatcggctcagctctcagatcaggacaggctgtggatctgtggecggtactc
tgaaagctggagctgcagcacaccccttttgtattgctcaccctecggtaaagagagagagggctgg
gaggaaaagtagttcatctaggaaactgtcctgggaaccaaacttctgatttcttttgcaacccte
tgcattccatctctatgagccaccattggattacacaatg (Seq ID No: 1258)

Homo sapiens chromosome 20 open reading frame 44 (C20orf44):
cgacctctttgcgcectgcgecccececttgecagtetttecgecggcaaaaggaggacgtagaaaaggg
gacaccggaaactcactcttcacccggaaatggttattgaggaacatg (Seq ID No: 1259)

Homo sapiens tryptophanyl tRNA synthetase 2, mitochondrial
(WARS2) : cgcccttctcaagatg (Seq ID No: 1260)

Homo sapiens myotubularin related protein 2 (MTMR2):
ctttccctgtgectgeccctgecgecgegatggagaagagectcecgagetgcgagagtcttggeteccag
ccggcggcggctcecggecgeccagegtggactecttgteccagttaatgtgttaagageccattgacat

‘ttgaagatcatcagaagtgaagataaaacatctcaaaaattataattgcctccacttctcattcag

agaattcagtgcatacaaaatcagcttctgttgtatcatcagattccatttcaacttctgccgaca
acttttctcctgatttgaggagggagtctcgctctatecccctaggectggagtgcattggecgecatce
tcggctcatttgcaacctectgtctecececgggttcaagegattctectgectcagectteccgaggagce
tgggattacaggtcctgagggagtctaacaagttagcagaaatg (Seq ID No: 1261)

Homo sapiens reticulon 3 (RTN3):
cgccctctagectgegecteggetgagtcagtcagtctgteggagtectgtectecggagcaggeggagt
aaagggacttgagcgagccagttgccggattattctatttecececteectctecteccgeccegtatce
tettttcaccettcteccaccctegetegegtagecatyg (Seq ID No: 1262)

Homo sapiens G protein-coupled receptor 56 (GPR56):
gtccctcectcteccgcactagetgtectgecctgecctgecgtaggagatgggectgggagectecececa
cgctctccagctcactcggcaggcagecggggaccagggctggecaggttaagectctgggggtggat
cctgaaaggtggtccagccgectggeccecctgegtgggacccteccacctggcagcagacagggtcecteg
ctctgtcacacaggctggagtgcagtggtgtgatcttggctcatcgtaacctccacctccecgggtt
caagtgattctcatgcctcagcctcccgagtagetgggattacaggtggtgacttccaagagtgac
tccgtcggaggaaaatg (Seq ID No: 1263)

Homo sapiens immunoglobulin superfamily containing leucine-rich re
peat (ISLR):
gctcctecectgecgectcectcectcagtggatggtteccaggcacectgtectggggcagggagggeaca
ggcctgcacatcgaaggtggggtgggaccaggctgecccctecgecccagcatccaagtectececttyg
ggcgcccgtggccctgcagactctcagggectaaggtectcectgttgetttttggtteccaccttagaa
gaggctccgecttgactaagagtagcttgaaggaggcaccatg (Seq ID No: 1264)

Homo sapiens glycoprotein M6A (GPMG6A):
atttcttttccccattttaaatgcaaagcaagacttgtgaatcatagtgtctectgctecctgggatt
cagaccaaatttccccccaaaattctcaggctatttgtttgaatacctgecttacagtggtacacaa
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tgggcagctttgagaagaaaaattgataatcttcacggaagagtaatttgaatgaaattacacttyg
acagcctgtctccaagcaaacaagaggaacgagggagcctgagctaagcectctgaggacttgceccaa
gccactgctgttggagcttcccaggaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaac
accagtttttccaacatctaattgagcttttgattaattccgtgtaccagattctactgaagaaag
gtagccatg (Seq ID No: 1265)

Homo sapiens splicing factor 1 (SF1):
ctcecctetttgtgecgtctegegecgecgecgececgecgegtgagaggacgggcectecgegegeteceg
gcagcgcattcgggtceccectececcececgggaggcttgcgaaggagaageccgecgcagaggaaaagcea
ggtgccggtgcectgtcecceccgggggegecatg (Seq ID No: 1266)

Homo sapiens cell cycle associated protein 1 (CAPRIN1):
ccgcccctcecgecgacccagagggctgetggetggctaagtecccteccgetecccggetectecgectcac
taggagcggctctcggtgcagcgggacagggcgaagcggectgecgeccacggagcgcgcgacactg
cccggaagggaccgccacccttgecccectcecagcetgeccactegtgattteccageggectecgegeg
cgcacgatg (Seq ID No: 1267)

Homo sapiens hypothetical protein FLJ90297 (LOC388152):
ctgccctecttgegtgeccccggeccaccececegggeggecttgtagecggtgegeggggtggetgggget
acgtgcagagctgtcgcggagccggaacagcagecggtgaageccecctecggctcggeccgagaccgecg
tgcccattgctegecteggttgecgecgetttagecgcagecgetgetgecgecgeccgggggagag
gcagcctattgtcectttctecgecggecgaaggtgaggagectgtectecggectcggecccgegggggagecce
cgggagccgcacggagatggaggaggacatctggacagtgagcaggaggcgcectcggeccatg
(Seq ID No: 1268)

Homo sapiens kelch-like ECH-associated protein 1 (KEAPL):
cgccctctececccgectecttttecgggegtecececgaggecgeteccccaaccgacaaccaagaceccge
aggccacgcagccctggagccgaggcccceccgacggcggaggegeccgcecgggtceccectacagecaa
ggtccctgagtgccagaggtggtggtgttgecttatcettctggaaccccatyg

(Seq ID No: 1269)

Homo sapiens F-box protein 38 (FBXO038):
ctccctctcaaccacaataacaggcggagggtcggcgtaggtactttgaactcaagtaaacaaaag
ggaagattttctcgttgatactggagactgcacaacaatg (Seqg ID No: 1270)

Homo sapiens musculoskeletal, embryonic nuclear protein 1
{MUSTN1) :
agatcttttccagcagctgctgecctgeccagagaggcgecttcagagacccagegettacacaatac
ccaccatg (Seqg ID No: 1271)

Homo sapiens QKI, KH domain containing, RNA binding (QKI):
cctecctctececggeggeggecggeggeggecggcgggcggagtgagetgeggagectggaatatg
(Seq ID No: 1272)

Homo sapiens protein phosphatase 1, catalytic subunit, beta isofor
m (PPP1CB):
gggcctctcecttgtttatttatttatttteccgtgggtgectecgagtgtgegegegetetegetacce
cggcggggagggggtggggggagggcccgggaaaagggggagttggageccggggtcgaaacgeege
gtgacttgtaggtgagagaacgccgagccgtcgecgecagectececgecgecgagaageecttgttece
cgctgctgggaaggagagtctgtgecgacaagatg (Seq ID No: 1273)

Homo sapiens methyltransferase like 21B (METTLZ21B):
cagcctctacccegcectececggatccgggatctgagecgecggecgeggtgeccaggcacteecttgge
gggccggatg (Seqg ID No: 1274)
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Homo sapiens adaptor-related protein complex 3, mu 1 subunit
(AP3M1) :
cggccttctecggcttcectccagectteggtaggagaggateccggegecgaatcactgactggecacagg
tgttgggatagtgtctcacttggtcacccaggectggagtgcagtggecgcaatcttagectectctaca
gcgtcgatcttcecctecctgggctcaagecaattcectectgcttcatectectgagtacctaggactaca
gaaaatg (Seq ID No: 1275)

Homo sapiens muscleblind-like splicing regulator 1 (MBNL1):

cagtcttttcactgcagctgaatgagttgtggcgcccacaatgctceccatgacaaggagctgacaa
gttccattttccgtecgegggcatcttggaatcatgactceccacaatgecttgggcacttggtecgac
agtggggccgcecctctgaaaaaaaaatgtgagaggttggtactaagaagtgectttectgacgtcecte
tgctgcttggaaccgcttctagagcagtctctgettttgecttgettgectgeccagectagactgtga
cgacagcacatccaccctccacctctageccagacacccecccatttctacttataatcaagagaaaa
gctctaagtatctggcattgcecctaggctgectttagtgttaaaagaaaagtttgctgaaaaagtaa
gatatcttctgccaggaaatcaaggaggaaaaaaaaaatcattttctcgattttgctctaaactge
tgcatctgtctatgccaaactaatcaataccgattgcaccaccaaactccattgcaaattcagectg
tgaggagattccctttcagacaactttgctgaaagcagecttggaaattecggtgtcgaagggtctge
cacgttttcatgcttgcattttgggctccaaattggcactgggaaggggttactgagagcacaagg
ctgataccaggccctacttttaaacgttcatctacttacaatcctagtatttctctaaaaaccaaa
acctctttgaattaacagtttcatgctgtgaatttctagtgggagatcttttecttgatattgacyg
acacaattttccatgtacttttaaagcagggagtggggaaaagtattttgaggggacattttcatc
atcagttcagctttttttttttggttgttgectecttttttgggggggttgggtttgttggtttcact

- gaaacatttaactacctgtaaaatctaaacatg (Seq ID No: 1276)

Homo sapiens lipid phosphate phosphatase-related protein type 1
(LPPR1) :
cagccttttgctctttecctttcattaaacaaacaggagatcctgaaacctggaccctgtgcaagcet
gcagcgccaggaggaggcagcggaggaagcagagcgcgggatgggcgeccageggcecatctgtgate
ccgcgcacctceccgecccacgggcgcgcgcacaaacacggacacacacatacacacactcgegeaca
cactcgcacaaacacacactcgtacacgcccgcgeccgectecgectecgecggettgetcecteccacgeaa
gcggaatgcagcagcgcectggagagegtgtctecggaccgecgectgaatgtacctcgetececcggga
gccggacggcccagtagggcgcactggaggacgcteccgetgecgggagectggacagtttttgacgg
tgcagtcttgctatatggtgtgagaaatg (Seq ID No: 1277)

Homo sapiens muscleblind-like splicing regulator 2 (MBNL2):
ctgtctttgcttcatcatctgaaggtaaaattttccagatacggcagacggctttcagagtacaat
aaacagggaatgagaactatttacatggaagtttctttctcatgatgcggtggagaagcctcggcec
acttggttctgccagatgttcctggggttactgtaaatgggaaggacaggcagagctaaacaaggt
ttatcatttaaaagtgcctgtgtgaagtcacttttgctggaaaactgcagecttgggagectttcettt
gtattcacatcccactcttctgtcaagtacactttaccctgaccttatgagtggatgaagatacct
cagttgtctgactttgccaattgcttaatttcagaatttaaaaaggggaaagaaaaacatcctgct
aaaatatgaacatctgagtgtcttattttccaacatcgtcaatagctgtgagecgtcagcattaaat
attctcccaaggagtgccatgatattgaagtcactttattaataacagctgtatctgcaaaacagt
caagagactcggacgttgaaagccagagatgacactgagcatgcttttattgecggectaccatctt
taagtgggacatattgattgatgagtgattgcctgtccatacactcectetcatcatcctgttecttg
gattggacttcactaagcaatttatcactcaccttcagacttacatgtgggagttttcacaacagt
agttttggaatcattagaacttggattgatttcatcatttaacagaaacaaacagcccaaattact
ttatcaccatg (Seq ID No: 1278)

Homo sapiens chromosome 3 open reading frame 25 (C3orf25):
gcgcctttecgcacgacttggagttacggtttatctgataccgecggtaccecctacgcaagcaagccce
acatcgacacacattcacacacgcccttcagcaccecccteccagcaccacgaccatyg

(Seq ID No: 1279)
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Homo sapiens testis expressed 19 (TEX19):
cctcctectttecctgggtgecccacatgaacagagacaccaggatgectctectgagaccacagcaa
ctgcagaagctgaagacatttccagaagttcaagcttccacecctctgcaggtecceccactgagetgg
gacccaggtcatccaccccacceccaaatcecctggataggaaaccectttectectectgetecttgt
ccecttcatcectgeegeccagecatcctactggectcagecacctgtggeccagaccgtceccaagatcece
tctgaaggcccagctcttgctgtccacccecggcagtaggcaggcagectggecatg

(Seq ID No: 1280)

Homo sapiens protein kinase C, beta (PRKCB):
gcctcececteccceccgcagetggggecageggtgeccaagegecagetggacgageggcagcagetggge
gagtgacagccccggcecteccgecgecgecgeggccgceccagagecggecgecaggggaagcgeccgecggecce
cgggtgcagcagcggccgceccgectccecgecgecteecececggeccgecageecgeggteccgeggecccg
gggccggcacctetecgggctecggeteccegegegcaagatg (Seq ID No: 1281)

Homo sapiens protein kinase N1 (PKN1):
ccctcecectecgecgeggggaccectggecgggeggcaggaggacatyg (Seq ID No: 1282)

Homo sapiens hemochromatosis type 2 (juvenile) (HFE2):
ccttectctggttecectgacctcagtgagacagcagecggectggggacctgggggagacacggagg
accccctggctggagctgacccacagagtagggaatcatggetggagaattggatagcagagtaat
gtttgacctctggaaacatcacttacagggcttccggtcaaaattcactaggtaggagggtcatca
gctgggaagaaccggcgectgggaaacctggectggataggtatg (Seq ID No: 1283)

Homo sapiens ribosomal protein L9 (RPL9):
cgttctttctttgectgegtctactgcgagaatg (Seqg ID No: 1284)

Homo sapiens ribosomal protein L3 (RPL3):
cggcctctaccggecgggatttgatggegtgatg (Seq ID No: 1285)

Homo sapiens ribosomal protein. L4 (RPL4):
acttccttttectgtggcagcageccgggctgagaggagegtggetgtectectectecteecgecatg
(Seq ID No: 1286)

Homo sapiens ribosomal protein L5 (RPL5):
tggccctttteccacccecctagegececgetgggectgcaggtctetgtecgagecageggacgeeggtce
tctgttccgcaggatg (Seq ID No: 1287)

Homo sapiens ribosomal protein L6 (RPL6): aattctctttcccatcttgcaa-
gatg (Seq ID No: 1288)

Homo sapiens ribosomal protein L7 (RPL7): cttcctctttttccggctggaac—
catg (Seq ID No: 1289)

Homo sapiens ribosomal protein L7a (RPL7A):
ctttcetttectectetectececgecgeccaagatg (Seq ID No: 1290)

Homo sapiens ribosomal protein L11 (RPL11): ctttctcttcctgctctccat-
catg (Seq ID No: 1291)

Homo sapiens ribosomal protein L12 (RPL12):
cggcctcecteggetttecggctecggaggaggeccaaggtgcaacttectteggtegteccecgaatececggg
ttcatccgacaccageccgccteccaccatg (Seqg ID No: 1292)
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Homo sapiens ribosomal protein L13 (RPL13):
gcttcctttecgecteggetgttttectgecgecaggagecgecagggeccgtaggcagecatyg
(Seq ID No: 1293)

Homo sapiens ribosomal protein L23 (RPL23):
acttcecttttttettttttcecggegttcaagatg (Seq ID No: 1294)

Homo sapiens ribosomal protein L18 (RPL18):
cgttctctctttceggacctggeccgagcaggaggegeccatcatg (Seq ID No: 1295)

Homo sapiens ribosomal protein L18a (RPL18A):
acttccttttgecgggtggecggecgaacgcggagagecacgecatg (Seq ID No: 1296)

Homo sapiens ribosomal protein L19 (RPL19):
agctctttcctttegectgetgeggecegcagecatg (Seqg ID No: 1297)

Homo sapiens ribosomal protein L21 (RPL21):
gcctctttcececttteggecggaaccgeccatecttecagtaattcgecaaaatg

(Seq ID No: 1298)Homo sapiens ribosomal protein L22 (RPL22):
acctcecctttctaactcecgectgecgecatg (Seqg ID No: 1299)

Homo sapiens ribosomal protein L23a (RPL23A): agacccttttcacaagatg
(Seq ID No: 1300)

Homo sapiens ribosomal protein L17 (RPL17):
cgctcttcectctttececctaagecagectgagggttgactggattggtgaggeccgtgtggectactte
tgtggaagcagtgctgtagttactggaagataaaagggaaagcaagcccttggtgggggaaagtat
ggctgcgatgatggcatttcttaggacacctttggattaataatgaaaacaactactctctgagca
gctgttcgaatcatctgatatttatactgaatgagttactgtaagtacgtattgacagaattacac
tgtactttcctctaggtgatctgtgaaaatg (Seq ID No: 1301)

Homo sapiens ribosomal protein L24 (RPL24):
ttctctcectttcecttttegecatcttttgtettteccgtggagectgtegecatg
(Seq ID No: 1302)

Homo sapiens ribosomal protein L26 (RPL26):
agttctcttcecttttgeggccatcaccgaagcgggagcggccaaaatg
(Seq ID No: 1303)

Homo sapiens ribosomal protein L27 (RPL27):
ctttcctttttgctggtagggecgggtggttgetgecgaaatg (Seq ID No: 1304)

Homo sapiens ribosomal protein L30 (RPL30):
aagtctttcctttctegttceccecggecatecttageggetgetgttggttgggggecgtececgetece
taaggcaggaagatg (Seq ID No: 1305)

Homo sapiens ribosomal protein L27a (RPL27A):
ccttecetttttegtectgggetgeccaacatg (Seq ID No: 1306)

Homo sapiens ribosomal protein L28 (RPL28):
cttcctectttecgtctecaggtegecgetgecgaagggagecgecgeecatg
(Seq ID No: 1307)
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Homo sapiens ribosomal protein L29 (RPL29):
cagcccctttectettccggttctaggegettecgggagecgeggettatggtgecagacatyg
(Seq ID No: 1308)

Homo sapiens ribosomal protein L31 (RPL31):
cgctcttectttecaacttggacgetgcagaatg (Seq ID No: 1309)

Homo sapiens ribosomal protein L32 (RPL32):
ccgtececttetetettecteggegetgectacggaggtggcagecatctectteteggeatcecatg
(Seq ID No: 1310)

Homo sapiens ribosomal protein L35a (RPL35A):
cgtccttetettaccgeccatcttggctectgtggaggectgetgggaacgggacttctaaaaggaa
ctatg (Seq ID No: 1311)

Homo sapiens ribosomal protein L37 (RPL37):
ccttctettececggtetttctggtectecggecgcagaagegagatg (Seq ID No: 1312)

Homo sapiens ribosomal protein L37a (RPL37A):
gcgtctettecetttectgggectecggacctaggtcgeggegacatg (Seq ID No: 1313)

Homo sapiens ribosomal protein L38 (RPL38):
cgttctttttcecgtectttteccecggttgetgettgectgtgagtgtectctagggtgatacgtgggtyg
agaaaggtcctggtccgecgeccagageccagegegectegtegecatg (Seq ID No: 1314)

Homo sapiens ribosomal protein L39 (RPL39):
ccctecctettectttetecegecategtggtgtgttettgactecgetgetegecatg
(Seq ID No: 1315)

Homo sapiens ribosomal protein, large, PO (RPLPO):
aggcccttctetecgeccaggegtectecgtggaagtgacatecgtctttaaaccectgegtggcaatecce
tgacgcaccgccgtgatg (Seq ID No: 1316)

Homo sapiens ribosomal protein, large, P1 (RPLP1l):
cggtcctteccgaggaagctaaggetgegttggggtgaggecctcacttcateccggegactagecacce
gcgtecggcagegecagecctacactegeecgegecatg (Seq ID No: 1317)

Homo sapiens ribosomal protein, large, P2 (RPLP2):
ccttecttttectecctgtegeccaccgaggtcgcacgecgtgagacttctececgecgectececgecgea
gacgccgccgegatg (Seq ID No: 1318)

Homo sapiens ribosomal protein S3 (RPS3):
acttcctttectttcagecggagecgeggeggcaagatg (Seq ID No: 1319)

Homo sapiens ribosomal protein S3A (RPS3A):
cecgececttttggetetectgaccagecaccatg (Seq ID No: 1320)

Homo sapiens ribosomal protein S4, X-linked (RPS4X):
ggtcctctttccttgectaacgcagecatg (Seq ID No: 1321)

Homo sapiens ribosomal protein S4, Y-linked 1 (RPS4Yl):
gattctctteccgtcgcagagtttcecgecatg (Seq ID No: 1322)

Homo sapiens ribosomal protein S5 (RPS5):
ttttcttcccagttaaaagtgttggecccgeggegegeggectettectgtetgtaccagggeggeg
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cgtggtctacgccgagtgacagagacgctcaggctgtgttctcaggatg
(Seq ID No: 1323)

Homo sapiens ribosomal protein S6 (RPS6):
ggccctettttecgtggegecteggaggegttcagetgettcaagatg (Seq ID No: 1324)

Homo sapiens ribosomal protein S7 (RPS7):
gggtctcttcctaagccggcgctecggcaagttctcccaggagaaagecatg
(Seq ID No: 1325)

Homo sapiens ribosomal protein S8 (RPS8):
gtttctctttccagccagegecgagegatg (Seq ID No: 1326)

Homo sapiens ribosomal protein S9 (RPS9):
gcgcectctttctcagtgaccgggtggtttgecttaggegcagacggggaagcggagccaacatg
(Seq ID No: 1327)

Homo sapiens ribosomal protein S10 (RPS10):
gctccttecttteccagececcggtaccggaccctgcagecgecagagatg (Seq ID No: 1328)

Homo sapiens ribosomal protein S11 (RPS11):
ctgcccectttetttttttcaggecggeccgggaagatg (Seq ID No: 1329)

Homo sapiens ribosomal protein S12 (RPS12):
aggcctctttcectgeccgecgecgagtegegeggaggecggaggettgggtgegttcaagattcaac
ttcacccgtaacccaccgeccatg (Seqg ID No: 1330)

Homo sapiens ribosomal protein S13 (RPS13):
cgctctecctttegttgectgatecgecgecatcatg (Seqg ID No: 1331)

Homo sapiens ribosomal protein S15 (RPS15):
cgatctcttctgaggatccggcaagatg (Seq ID No: 1332)

Homo sapiens ribosomal protein S15a (RPS15A):
cgtcctetttecgeccatcttteccgegecggtgagtagecactctctgagageteccaatttecateegt
ctgccatcggcgecatcecctgcaatctaagecacaatg (Seq ID No: 1333)

Homo sapiens ribosomal protein S16 (RPS16):
ctttccttttcecggttgecggegecgecgeggtgaggttgtctagtccacgectecggagcecatg
(Seq ID No: 1334)

Homo sapiens ribosomal protein S19 (RPS19):
cgttccectttccectggetggcagegeggaggecgeacgatg (Seq ID No: 1335)

Homo sapiens ribosomal protein S20 (RPS20):
ccacccctttctttttgaggaagacgecggtcgtaagggctgaggatttttggtccgecacgectcectg
ctcctgactcaccgectgttegetctecgecgaggaacaagtecggtcaggaagecccgecgegcaacage
catg (Seq ID No: 1336)

Homo sapiens ribosomal protein S21 (RPS21):
gcttcctttctcectctecgegegeggtgtggtggcagcaggecgecageccagectecgaaatg
(Seqg ID No: 1337)

Homo sapiens ribosomal protein S23 (RPS23):
gcttectctetttegectcaggeccgtggegecgacaggatg (Seq ID No: 1338)
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Homo sapiens ribosomal protein S25 (RPS25):
gcttectttttgteccgacatcttgacgaggectgecggtgtectgetgectattcteccgagettecgecaat
g (Seq ID No: 1339)

Homo sapiens ribosomal protein S26 (RPS26):
ccgtctectetctcecggtececgtgectccaagatyg (Seq ID No: 1340)

Homo sapiens ribosomal protein S$S27 (RPS27):
cgctcctttececggecggtgacgacctacgcacacgagaacatg (Seqg ID No: 1341)

Homo sapiens ribosomal protein S28 (RPS28):
actcctctcegeccagaccgceccgecgegecgeccatcatg (Seq ID No: 1342)

Homo sapiens ribosomal protein S29 (RPS29):
gcttcttecttttacctegttgcactgectgagagcaagatg (Seq ID No: 1343)

Homo sapiens ribosomal protein L15 (RPL1D5):
agctctttectttecegtectggeggcagecatcaggtaageccaagatg (Seq ID No: 1344)

Homo sapiens ribosomal protein S2 (RPS2):
cgttcttcttttccgacaaaacaccaaatg (Seqg ID No: 1345)

Homo sapiens ribosomal protein L14 (RPL14):
gggtcttcttccttctecgectaacgeccgecaacatg (Seq ID No: 1346)

Homo sapiens ribosomal protein S14 (RPS14):
ctctetttecggtgtggagtctggagacgacgtgcagaaatg (Seq ID No: 1347)

Homo sapiens ribosomal protein L10 (RPL1O):
gcgectectttecectteggtgtgeccactgaagatectggtgtegecatg (Seq ID No: 1348)

Homo sapiens ribosomal protein L10a (RPL10A):
tagtctcttttcecggttagecgeggecgtgagaageccatg (Seq ID No: 1349)

Homo sapiens ribosomal protein L35 (RPL35):
tcctcetttecctecggagegggeggeggcgttggeggettgtgcagcaatyg
(Seq ID No: 1350)

Homo sapiens ribosomal protein Ll3a (RPL13A):
cctcctecttttccaageggetgecgaagatg (Seqg ID No: 1351)

Homo sapiens ribosomal protein L36 (RPL36):
cagcccttecgecacggecgtctectggagagecagecagecatg (Seq ID No: 1352)

Homo sapiens ribosomal protein L36a (RPL36A):
gtttctttctttcecgegecgatagegectcacgcaagcatg (Seq ID No: 1353)

Homo sapiens ribosomal protein L41 (RPL41):
tcgee tttctctcggecttagegceccatttttttggaaacctcectgegecatyg
(Seq ID No: 1354)

Homo sapiens ribosomal protein S18 (RPS18):
cgctctctcttccacaggaggcctacacgecgceccgettgtgetgcagecatg
(Seq ID No: 1355)
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Homo sapiens ribosomal protein S24 (RPS24):
ggttctcttttcctecttyggetgtctgaagatagatcgeccatcatg (Seq ID No: 1356)

Homo sapiens ribosomal protein L8 (RPLS8):
tttcctetttecggeccgecgetggtgaacaggtaggtcatececttgeggecttgeggecatg
(Seq ID No: 1357)

Homo sapiens ribosomal protein L34 (RPL34):
cttcctectteccggggacgttgtctgecaggtatg (Seqg ID No: 1358)

Homo sapiens ribosomal protein S17 (RPS17):
gtttcctcttttaccaaggaccecgeccaacatg (Seqg ID No: 1359)

Homo sapiens ribosomal protein SA (RPSA):
ctgtcttttccgtgctacctgcagaggggtccatacggecgttgttectggattccecgtecgtaactta
aagggaaattttcacaatg (Seq ID No: 1360)

Homo sapiens eukaryotic translation initiation factor 3, subunit C
(EIF3C):
cttctectcteggegtttecgetgtcagggecctgeggtgtgactecgegggetcagetggtecggcece
gtagcacctccgcgceccgtcgceccatg (Seq ID No: 1361)

Homo sapiens poly(A) binding protein, cytoplasmic 1 (PABPCI):
cgctctcctccectctcacggaaaggtcgecggectgtggeccetgecgggecagecgtgecgagatg
(Seq ID No: 1362)

Homo sapiens tubulin, beta 1 class VI (TUBB1):
cactcccttccaaaagcatgacaggcagaaagcagagaagggccaggactggetgagggcggggag
ctgggcctctggggtggacacacccttggtcacattgtgagggtagecttggttggccagtcccacc
actgcagtgaccacagttgtgttgggctcacaccagtgaaccgaagctctggattctgagagtctg
aggattccgtgaagatctcagacttgggctcagagcaaggatg (Seq ID No: 1363)

PpLuc (GC) - A64N64

GGGAGAAAGCTTGAGGATGGAGGACGCCAAGAACATCAAGAAGGGCCCGGCGCCCTTCTA
CCCGCTGGAGGACGGGACCGCCGGCGAGCAGCTCCACAAGGCCATGAAGCGGTACGCCCT
GGTGCCGGGCACGATCGCCTTCACCGACGCCCACATCGAGGTCGACATCACCTACGCGGA
GTACTTCGAGATGAGCGTGCGCCTGGCCGAGGCCATGAAGCGGTACGGCCTGAACACCAA
CCACCGGATCGTGGTGTGCTCGGAGAACAGCCTGCAGTTCTTCATGCCGGTGCTGGGCGC
CCTCTTCATCGGCGTGGCCGTCGCCCCGGCGAACGACATCTACAACGAGCGGGAGCTGCT
GAACAGCATGGGGATCAGCCAGCCGACCGTGGTGTTCGTGAGCAAGAAGGGCCTGCAGAA
GATCCTGAACGTGCAGAAGAAGCTGCCCATCATCCAGAAGATCATCATCATGGACAGCAA
GACCGACTACCAGGGCTTCCAGTCGATGTACACGTTCGTGACCAGCCACCTCCCGCCGGG
CTTCAACGAGTACGACTTCGTCCCGGAGAGCTTCGACCGGGACAAGACCATCGCCCTGAT
CATGAACAGCAGCGGCAGCACCGGCCTGCCGAAGGGGGTGGCCCTGCCGCACCGGACCGC
CTGCGTGCGCTTCTCGCACGCCCGGGACCCCATCTTCGGCAACCAGATCATCCCGGACAC
CGCCATCCTGAGCGTGGTGCCGTTCCACCACGGCTTCGGCATGTTCACGACCCTGGGCTA
CCTCATCTGCGGCTTCCGGGTGGTCCTGATGTACCGGTTCGAGGAGGAGCTGTTCCTGCG
GAGCCTGCAGGACTACAAGATCCAGAGCGCGCTGCTCGTGCCGACCCTGTTCAGCTTCTT
CGCCAAGAGCACCCTGATCGACAAGTACGACCTGTCGAACCTGCACGAGATCGCCAGCGG
GGGCGCCCCGCTGAGCAAGGAGGTGGGCGAGGCCGTGGCCAAGCGGTTCCACCTCCCGGG
CATCCGCCAGGGCTACGGCCTGACCGAGACCACGAGCGCGATCCTGATCACCCCCGAGGG
GGACGACAAGCCGGGCGCCGTGGGCAAGGTGGTCCCGTTCTTCGAGGCCAAGGTGGTGGA
CCTGGACACCGGCAAGACCCTGGGCGTGAACCAGCGGGGCGAGCTGTGCGTGCGGGGGCC
GATGATCATGAGCGGCTACGTGAACAACCCGGAGGCCACCAACGCCCTCATCGACAAGGA
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CGGCTGGCTGCACAGCGGCGACATCGCCTACTGGGACGAGGACGAGCACTTCTTCATCGT
CGACCGGCTGAAGTCGCTGATCAAGTACAAGGGCTACCAGGTGGCGCCGGCCGAGCTGGA
GAGCATCCTGCTCCAGCACCCCAACATCTTCGACGCCGGCGTGGCCGGGCTGCCGGACGA
CGACGCCGGCGAGCTGCCGGCCGCGGTGGTGGTGCTGGAGCACGGCARGACCATGACGGA
GAAGGAGATCGTCGACTACGTGGCCAGCCAGGTGACCACCGCCAAGAAGCTGCGGGGCGG
CGTGGTGTTCGTGGACGAGGTCCCGAAGGGCCTGACCGGGAAGCTCGACGCCCGGAAGAT
CCGCGAGATCCTGATCAAGGCCAAGAAGGGCGGCAAGATCGCCGTGTAAGACTAGTAGAT
CTAAAAAAAAAAAAAAAAAAAAAAARAAAAAAAAAAAAARARAAAAAAAAAAAAAARAAANA
AAAAAATGCATCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCAAAGGCTCTTTTCAGAGC
CACCAGAATT (SEQ ID No: 1364)

PpLuc (GC) - albumin7 - A64N64
GGGAGAAAGCTTGAGGATGGAGGACGCCAAGAACATCAAGAAGGGCCCGGCGCCCTTCTA
CCCGCTGGAGGACGGGACCGCCGGCGAGCAGCTCCACAAGGCCATGAAGCGGTACGCCCT
GGTGCCGGGCACGATCGCCTTCACCGACGCCCACATCGAGGTCGACATCACCTACGCGGA
GTACTTCGAGATGAGCGTGCGCCTGGCCGAGGCCATGAAGCGGTACGGCCTGAACACCAA
CCACCGGATCGTGGTGTGCTCGGAGAACAGCCTGCAGTTCTTCATGCCGGTGCTGGGCGC
CCTCTTCATCGGCGTGGCCGTCGCCCCGGCGAACGACATCTACAACGAGCGGGAGCTGCT
GAACAGCATGGGGATCAGCCAGCCGACCGTGGTGTTCGTGAGCAAGAAGGGCCTGCAGAA
GATCCTGAACGTGCAGAAGAAGCTGCCCATCATCCAGAAGATCATCATCATGGACAGCAA
GACCGACTACCAGGGCTTCCAGTCGATGTACACGTTCGTGACCAGCCACCTCCCGCCGGG
CTTCAACGAGTACGACTTCGTCCCGGAGAGCTTCGACCGGGACAAGACCATCGCCCTGAT
CATGAACAGCAGCGGCAGCACCGGCCTGCCGAAGGGGGTGGCCCTGCCGCACCGGACCGC
CTGCGTGCGCTTCTCGCACGCCCGGGACCCCATCTTCGGCAACCAGATCATCCCGGACAC
CGCCATCCTGAGCGTGGTGCCGTTCCACCACGGCTTCGGCATGTTCACGACCCTGGGCTA
CCTCATCTGCGGCTTCCGGGTGGTCCTGATGTACCGGTTCGAGGAGGAGCTGTTCCTGCG
GAGCCTGCAGGACTACAAGATCCAGAGCGCGCTGCTCGTGCCGACCCTGTTCAGCTTCTT
CGCCAAGAGCACCCTGATCGACAAGTACGACCTGTCGAACCTGCACGAGATCGCCAGCGG
GGGCGCCCCGCTGAGCAAGGAGGTGGGCGAGGCCGTGGCCAAGCGGTTCCACCTCCCGGG
CATCCGCCAGGGCTACGGCCTGACCGAGACCACGAGCGCGATCCTGATCACCCCLCGAGGG
GGACGACAAGCCGGGCGCCGTGGGCAAGGTGGTCCCGTTCTTCGAGGCCAAGGTGGTGGA
CCTGGACACCGGCAAGACCCTGGGCGTGAACCAGCGGGGCGAGCTGTGCGTGCGGGGGCC
GATGATCATGAGCGGCTACGTGAACAACCCGGAGGCCACCAACGCCCTCATCGACAAGGA
CGGCTGGCTGCACAGCGGCGACATCGCCTACTGGGACGAGGACGAGCACTTCTTCATCGT
CGACCGGCTGAAGTCGCTGATCAAGTACAAGGGCTACCAGGTGGCGCCGGCCGAGCTGGA
GAGCATCCTGCTCCAGCACCCCAACATCTTCGACGCCGGCGTGGCCGGGCTGCCGGACGA
CGACGCCGGCGAGCTGCCGGCCGCGGTGGTGGTGCTGGAGCACGGCAAGACCATGACGGA
GAAGGAGATCGTCGACTACGTGGCCAGCCAGGTGACCACCGCCAAGAAGCTGCGGGGLGE
CGTGGTGTTCGTGGACGAGGTCCCGAAGGGCCTGACCGGGAAGCTCGACGCCCGGAAGAT
CCGCGAGATCCTGATCAAGGCCAAGAAGGGCGGCAAGATCGCCGTGTAAGACTAGTGCAT
CACATTTAAAAGCATCTCAGCCTACCATGAGAATAAGAGAAAGAAAATGAAGATCAATAG
CTTATTCATCTCTTTTTCTTTTTCGTTGGTGTAAAGCCAACACCCTGTCTAAAAAACATA
AATTTCTTTAATCATTTTGCCTCTTTTCTCTGTGCTTCAATTAATAAAAAATGGAAAGAA
CCTAGATCTAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAARAAAAAAAAAAAAAARAAANA
AAAAAAAAAAAAATGCATCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCAAAGGCTCTTT
TCAGAGCCACCAGAATT (SEQ ID No: 1365)

RPL32RPL32 - PpLuc(GC) - A64N64
GGGGCGCTGCCTACGGAGGTGGCAGCCATCTCCTTCTCGGCATCAAGCTTGAGGATGGAG
GACGCCAAGAACATCAAGAAGGGCCCGGCGCCCTTCTACCCGCTGGAGGACGGGACCGCC



10

15

20

25

30

35

40

45

50

WO 2013/143700 PCT/EP2013/000938

251

GGCGAGCAGCTCCACAAGGCCATGAAGCGGTACGCCCTGGTGCCGGGCACGATCGCCTTC
ACCGACGCCCACATCGAGGTCGACATCACCTACGCGGAGTACTTCGAGATGAGCGTGCGC
CTGGCCGAGGCCATGAAGCGGTACGGCCTGAACACCAACCACCGGATCGTGGTGTGCTCG
GAGAACAGCCTGCAGTTCTTCATGCCGGTGCTGGGCGCCCTCTTCATCGGCGTGGCCGTC
GCCCCGGCGAACGACATCTACAACGAGCGGGAGCTGCTGAACAGCATGGGGATCAGCCAG
CCGACCGTGGTGTTCGTGAGCAAGAAGGGCCTGCAGAAGATCCTGAACGTGCAGAAGAAG
CTGCCCATCATCCAGAAGATCATCATCATGGACAGCAAGACCGACTACCAGGGCTTCCAG
TCGATGTACACGTTCGTGACCAGCCACCTCCCGCCGGGCTTCAACGAGTACGACTTCGTC
CCGGAGAGCTTCGACCGGGACAAGACCATCGCCCTGATCATGAACAGCAGCGGCAGCACC
GGCCTGCCGAAGGGGGTGGCCCTGCCGCACCGGACCGCCTGCGTGCGCTTCTCGCACGCC
CGGGACCCCATCTTCGGCAACCAGATCATCCCGGACACCGCCATCCTGAGCGTGGTGCCG
TTCCACCACGGCTTCGGCATGTTCACGACCCTGGGCTACCTCATCTGCGGCTTCCGGGTG
GTCCTGATGTACCGGTTCGAGGAGGAGCTGTTCCTGCGGAGCCTGCAGGACTACAAGATC
CAGAGCGCGCTGCTCGTGCCGACCCTGTTCAGCTTCTTCGCCAAGAGCACCCTGATCGAC
AAGTACGACCTGTCGAACCTGCACGAGATCGCCAGCGGGGGCGCCCCGCTGAGCAAGGAG
GTGGGCGAGGCCGTGGCCAAGCGGTTCCACCTCCCGGGCATCCGCCAGGGCTACGGCCTG
ACCGAGACCACGAGCGCGATCCTGATCACCCCCGAGGGGGACGACAAGCCGGGCGCCGETG
GGCAAGGTGGTCCCGTTCTTCGAGGCCAAGGTGGTGGACCTGGACACCGGCAAGACCCTG
GGCGTGAACCAGCGGGGCGAGCTGTGCGTGCGGGGGCCGATGATCATGAGCGGCTACGTG
AACAACCCGGAGGCCACCAACGCCCTCATCGACAAGGACGGCTGGCTGCACAGCGGCGAC
ATCGCCTACTGGGACGAGGACGAGCACTTCTTCATCGTCGACCGGCTGAAGTCGCTGATC
AAGTACAAGGGCTACCAGGTGGCGCCGGCCGAGCTGGAGAGCATCCTGCTCCAGCACCCC
AACATCTTCGACGCCGGCGTGGCCGGGCTGCCGGACGACGACGCCGGCGAGCTGCCGGCC

© GCGGTGGTGGTGCTGGAGCACGGCAAGACCATGACGGAGAAGGAGATCGTCGACTACGTG

GCCAGCCAGGTGACCACCGCCAAGAAGCTGCGGGGCGGCGTGGTGTTCGTGGACGAGGTC
CCGAAGGGCCTGACCGGGAAGCTCGACGCCCGGAAGATCCGCGAGATCCTGATCAAGGCC
AAGAAGGGCGGCAAGATCGCCGTGTAAGACTAGTAGATCTAAAAAAAAARAAAAAARAAA
AAAARAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAARAAATGCATCCCCCCCCCCC
CCCCCCCCCCCCCCCCCCCCAAAGGCTCTTTTCAGAGCCACCAGAATT (SEQ ID No:

RPL32 - PpLuc(GC) - albumin?7 - A64N64

GGGGCGCTGCCTACGGAGGTGGCAGCCATCTCCTTCTCGGCATCAAGCTTGAGGATGGAG
GACGCCAAGAACATCAAGAAGGGCCCGGCGCCCTTCTACCCGCTGGAGGACGGGACCGCC
GGCGAGCAGCTCCACAAGGCCATGAAGCGGTACGCCCTGGTGCCGGGCACGATCGCCTTC
ACCGACGCCCACATCGAGGTCGACATCACCTACGCGGAGTACTTCGAGATGAGCGTGCGC
CTGGCCGAGGCCATGAAGCGGTACGGCCTGAACACCAACCACCGGATCGTGGTGTGCTCG
GAGAACAGCCTGCAGTTCTTCATGCCGGTGCTGGGCGCCCTCTTCATCGGCGTGGCCGTC
GCCCCGGCGAACGACATCTACAACGAGCGGGAGCTGCTGAACAGCATGGGGATCAGCCAG
CCGACCGTGGTGTTCGTGAGCAAGAAGGGCCTGCAGAAGATCCTGAACGTGCAGAAGAAG
CTGCCCATCATCCAGAAGATCATCATCATGGACAGCAAGACCGACTACCAGGGCTTCCAG
TCGATGTACACGTTCGTGACCAGCCACCTCCCGCCGGGCTTCAACGAGTACGACTTCGTC
CCGGAGAGCTTCGACCGGGACAAGACCATCGCCCTGATCATGAACAGCAGCGGCAGCACC
GGCCTGCCGAAGGGGGTGGCCCTGCCGCACCGGACCGCCTGCGTGCGCTTCTCGCACGCC
CGGGACCCCATCTTCGGCAACCAGATCATCCCGGACACCGCCATCCTGAGCGTGGTGCCG
TTCCACCACGGCTTCGGCATGTTCACGACCCTGGGCTACCTCATCTGCGGCTTCCGGGTG
GTCCTGATGTACCGGTTCGAGGAGGAGCTGTTCCTGCGGAGCCTGCAGGACTACAAGATC
CAGAGCGCGCTGCTCGTGCCGACCCTGTTCAGCTTCTTCGCCAAGAGCACCCTGATCGAC
AAGTACGACCTGTCGAACCTGCACGAGATCGCCAGCGGGGGCGCCCCGCTGAGCAAGGAG
GTGGGCGAGGCCGTGGCCAAGCGGTTCCACCTCCCGGGCATCCGCCAGGGCTACGGCCTG
ACCGAGACCACGAGCGCGATCCTGATCACCCCCGAGGGGGACGACAAGCCGGGLCGCCGTG
GGCAAGGTGGTCCCGTTCTTCGAGGCCAAGGTGGTGGACCTGGACACCGGCAAGACCCTG

1366)
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GGCGTGAACCAGCGGGGCGAGCTGTGCGTGCGGGGGCCGATGATCATGAGCGGCTACGTG
AACAACCCGGAGGCCACCAACGCCCTCATCGACAAGGACGGCTGGCTGCACAGCGGCGAC
ATCGCCTACTGGGACGAGGACGAGCACTTCTTCATCGTCGACCGGCTGAAGTCGCTGATC
AAGTACAAGGGCTACCAGGTGGCGCCGGCCGAGCTGGAGAGCATCCTGCTCCAGCACCCC
AACATCTTCGACGCCGGCGTGGCCGGGCTGCCGGACGACGACGCCGGCGAGCTGLCLCGGLC
GCGGTGGTGGTGCTGGAGCACGGCAAGACCATGACGGAGAAGGAGATCGTCGACTACGTG
GCCAGCCAGGTGACCACCGCCAAGAAGCTGCGGGGCGGCGTGGTGTTCGTGGACGAGGTC
CCGAAGGGCCTGACCGGGAAGCTCGACGCCCGGAAGATCCGCGAGATCCTGATCAAGGCC
AAGAAGGGCGGCAAGATCGCCGTGTAAGACTAGTGCATCACATTTAARAAGCATCTCAGCC
TACCATGAGAATAAGAGAAAGAAAATGAAGATCAATAGCTTATTCATCTCTTTTTCTTTT
TCGTTGGTGTAAAGCCAACACCCTGTCTAAAAAACATAAATTTCTTTAATCATTTTGCCT
CTTTTCTCTGTGCTTCAATTAATAAAAAATGGAAAGAACCTAGATCTAAAAAAANAAARRA
AAAAAAAAAAAAAAAAAAAAAARAAAAAAAAAAAAAAAAAAAAAAAAAARAATGCATCCCC
CCCCCCCCCCCCCCCCCCCCCCCCCCCARAAGGCTCTTTTCAGAGCCACCAGAATT (SEQ ID
No: 1367)

5’UTR of human ribosomal protein Large 32 (RPL32) lacking the 5/
terminal oligopyrimidine tract
GGCGCTGCCTACGGAGGTGGCAGCCATCTCCTTCTCGGCATC (SEQ ID No. 1368)

Human albumin 3’UTR

CATCACATTT AAAAGCATCT CAGCCTACCA TGAGAATAAG AGAAAGAAAA TGAAGATCAA
AAGCTTATTC ATCTGTTTTT CTTTTTCGTT GGTGTAAAGC CAACACCCTG TCTAAAAAAC
ATAAATTTCT TTAATCATTT TGCCTCTTTT CTCTGTGCTT CAATTAATAA AAAATGGAAA

GAATCT (SEQ ID No: 1369)

3’UTR of Homo sapiens hemoglobin, alpha 1 (HBAl) »
gctggagcecctcecggtggcecatgettcecttgecececttgggecteccececcageccectectececttectyg

cacccgtaccececcgtggtetttgaataaagtectgagtgggegge (SEQ ID No: 1370)

3’UTR of Homo sapiens hemoglobin, alpha 2 (HBA2)
gctggagcctcggtagecgttectectgecegetgggectecccaacgggeectectececectecttyg
caccggcccttectggtcectttgaataaagtctgagtgggcag (SEQ ID No: 1371)

3’UTR of Homo sapiens hemoglobin, beta (HBB)
Gctcgetttettgetgtccaatttctattaaaggttectttgttccctaagtecaactactaaact
gggggatattatgaagggccttgagcatctggattctgectaataaaaaacatttattttcattge
(SEQ ID No: 1372)

3’UTR of Homo sapiens tyrosine hydroxylase (TH)
gtgcacggcgtccctgagggecctteccaacctecectggtectgecactgtceccggagetcaggec

ctggtgaggggctgggtcccgggtgcceccccatgecctecctgetgecaggetecccactgeccctg
cacctgcttctcagcgcaacagctgtgtgtgececgtggtgaggttgtgetgectgtggtgaggtcece
tgtcctggctcceccagggtectgggggectgectgcactgeccctecgecctteecctgacactgtectget
gccccaatcaccgtcacaataaaagaaactgtggtctcta (SEQ ID No: 1373)

3’UTR of Homo sapiens arachidonate 15-lipoxygenase (ALOX15)
gcgtcgccaccctttggttatttcageccccatcacccaagecacaagctgaccecttegtggtta

tagccctgcecectcccaagtcecccacectctteccatgtcececcacectececctagaggggcaccttttcea
tggtctctgcacccagtgaacacattttactctagaggcatcacctgggaccttactcctctttec
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ttccttectectttectatettecttectetectetettectetttettcattcagatctatatgge
aaatagccacaattatataaatcatttcaagactagaatagggggatataatacatattactccac
accttttatgaatcaaatatgatttttttgttgttgttaagacagagtctcactttgacacccagg
ctggagtgcagtggtgccatcaccacggctcactgcagecctcagecgtecctgggctcaaatgatecet
cccacctcagcectcctgagtagectgggactacaggctcatgeccatcatgeccagectaatatttttt
tattttcgtggagacggggcctcactatgttgcctaggctggaaataggattttgaacccaaattg
agtttaacaataataaaaagttgttttacgctaaagatggaaaagaactaggactgaactatttta
aataaaatattggc (SEQ ID No: 1374)

3’UTR of Homo sapiens collagen, type I, alpha 1 (COLI1Al)
actccctccatcccaacctggctccecctcecccacccaaccaacttteccecccaacccggaaacagaca

agcaacccaaactgaaccccctcaaaagccaaaaaatgggagacaatttcacatggactttggaaa
atatttttttectttgcattcatctctcaaacttagtttttatctttgaccaaccgaacatgacca
aaaaccaaaagtgcattcaaccttaccaaaaaaaaaaaaaaaaaaagaataaataaataacttttt
aaaaaaggaagcttggtccacttgcttgaagacccatgecgggggtaagtccectttctgeececgttgg
gcttatgaaaccccaatgctgeccectttectgetectttecteccacaccecececttggggectecectece
actccttcccaaatctgtcteccccagaagacacaggaaacaatgtattgtetgecccagcaatcaaa
ggcaatgctcaaacacccaagtggcccccaccctcagecccgetcctgececcgecccagcacccccagg
ccctgggggacctggggttctcagactgeccaaagaagecttgecatctggegeteccatggetett
gcaacatctccecttecgtttttgagggggtcatgecgggggagecaccageccctcactgggttceg
gaggagagtcaggaagggccacgacaaagcagaaacatcggatttggggaacgcgtgtcaatccct
tgtgccgcagggctgggcgggagagactgttctgttecttgtgtaactgtgttgetgaaagactac
ctcgttcttgtcttgatgtgtcaccggggcaactgecctgggggcggggatgggggcagggtggaag
cggctccccattttataccaaaggtgctacatctatgtgatgggtggggtggggagggaatcactg
gtgctatagaaattgagatgcccccccaggccagcaaatgttecctttttgttcaaagtctattttt
attccttgatatttttectttttttttttttttttttgtggatggggacttgtgaatttttctaaag
gtgctatttaacatgggaggagagcgtgtgcggctccagecccagececgetgetcactttecaccect
ctctccacctgectctggcttctcaggectectgetectecgacctetetectetgaaaccctectece
acagctgcagcccatcctccecggctceectectagtcectgtectgegtectetgtececegggtttcag
agacaacttcccaaagcacaaagcagtttttceccecctaggggtgggaggaagcaaaagactctgta
cctattttgtatgtgtataataatttgagatgtttttaattattttgattgctggaataaagcatg
tggaaatgacccaaacataa (SEQ ID No: 1375)

albumin7 3’/UTR
CATCACATTTAAAAGCATCTCAGCCTACCATGAGAATAAGAGAAAGAAAATGAAGATCAATAGCTT
ATTCATCTCTTTTTCTTTTTCGTTGGTGTAAAGCCAACACCCTGTCTAAAAAACATAAATTTCTTT
AATCATTTTGCCTCTTTTCTCTGTGCTTCAATTAATAAAAAATGGAAAGAACCT (SEQ ID No:
1376)

Human albumin 3’UTR + poly(A) sequence

CATCACATTT AAAAGCATCT CAGCCTACCA TGAGAATAAG AGAAAGAAAA TGAAGATCAA
AAGCTTATTC ATCTGTTTTT CTTTTTCGTT GGTGTAAAGC CAACACCCTG TCTAAAAAAC
ATAAATTTCT TTAATCATTT TGCCTICTTTT CTCTGTGCTT CAATTAATAA AAAATGGAAA
GAATCTAGAT CTAAAAAAAA AAAAAAAAAA AAAAAAAAAA AAAAAAAAAA AAAAAAAAAA
AAAAAAAAARA AAAAAA (SEQ ID No: 1377)
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Human albumin 3’UTR fragment 1

ARAAGCATCT CAGCCTACCA TGAGAATAAG
ATCTGTTTTT CTTTTTCGTT GGTGTAAAGC
TTAATCATTT TGCCTCTTTT CTCTGTGCTT

Human albumin 3’UTR fragment 2
CATCACATTT AAAAGCATCT CAGCCTACCA
AAGCTTATTC ATCTGTTTTT CTTTTTCGTT
1379)

Human albumin 3‘UTR fragment 3
AAAAGCATCT CAGCCTACCA TGAGAATAAG
ATCTGTTTTT CTTTTTCGTT GGTGTAAAGC
1380)

Human albumin 3/UTR fragment 4
CAGCCTACCA TGAGAATAAG AGAAAGAAAA
CTTTTTCGTT GGTGTAAAGC CAACACCCTG
1381)

Human albumin 3’UTR fragment 5
TGAGAATAAG AGAAAGAAAA TGAAGATCAA
GGTGTAAAGC CAACACCCTG TCTAAAAAAC
1382)

Human albumin 3’ UTR fragment 6
AGAAAGAAAA TGAAGATCAA AAGCTTATTC
CAACACCCTG TCTAAAAAAC ATAAATTTCT
1383)

Human albumin 3’UTR fragment 7
TGAAGATCAA AAGCTTATTC ATCTGTTTTT
TCTAAAAAAC ATAAATTTCT TTAATCATTT
1384)

Human albumin 3’UTR fragment 8
AAGCTTATTC ATCTGTTTTT CTTTTTCGTT
ATAAATTTCT TTAATCATTT TGCCTCTTTT
1385)

Human albumin 3’ UTR fragment 9
ATCTGTTTTT CTTTTTCGTT GGTGTAAAGC
TTAATCATTT TGCCTCTTTT CTCTGTGCTT
1386)

AGAAAGAAAA
CAACACCCTG
CAATT (SEQ

TGAGAATAAG
GGTGTAAAGC

AGAAAGAAAA
CAACACCCTG

TGAAGATCAA
TCTAAAAAAC

AAGCTTATTC
ATAAATTTCT

ATCTGTTTTT
TTAATCATTT

CTTTTTCGTT
TGCCTCTTTT

GGTGTAAAGC
CTCTGTGCTT

CAACACCCTG
CAATTAATAA

PCT/EP2013/000938

TGAAGATCAA
TCTAAAAAAC
ID No:

AGAAAGAAAA
CAACACCCTG

TGAAGATCAA
TCTAAAAAAC

AAGCTTATTC
ATAAATTTCT

ATCTGTTTTT
TTAATCATTT

CTTTTTCGTT
TGCCTCTTTT

GGTGTAAAGC
CTCTGTGCTT

CAACACCCTG
CAATTAATAA

TCTAAAAAAC
AAAATGGAAA

AAGCTTATTC
ATAAATTTCT

1378)

TGAAGATCAA
(SEQ ID No:

AAGCTTATTC
(SEQ ID No:

ATCTGTTTTT
(SEQ ID No:

CTTTTTCGTT
(SEQ ID No:

GGTGTAAAGC
(SEQ ID No:

CAACACCCTG
(SEQ ID No:

TCTAAAAAAC
(SEQ ID No:

ATAAATTTCT
(SEQ ID No:
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Human albumin 3’UTR fragment 10

CAGCCTACCA TGAGAATAAG AGAAAGAAAA TGAAGATCAA AAGCTTATTC ATCTGTTTTT
CTTTTTCGTT GGTGTAAAGC CAACACCCTG TCTAAAAAAC ATAAATTTCT TTAATCATTT
TGCCTCTTTT CTCTGTGCTT CAATTAATAA A (SEQ ID No: 1387)

Human albumin 3’UTR fragment 11

TGAAGATCAA AAGCTTATTC ATCTGTTTTT CTTTTTCGTT GGTGTAAAGC CAACACCCTG
TCTAAAAAAC ATAAATTTCT TTAATCATTT TGCCTCTTTT CTCTGTGCTT CAATTAATAA
A (SEQ ID No: 1388)

Human albumin 3’ UTR fragment 12
CTTTTTCGTT GGTGTAAAGC CAACACCCTG TCTAAAAAAC ATAAATTTCT TTAATCATTT
TGCCTCTTTT CTCTGTGCTT CAATTAATAA A (SEQ ID No: 1389)

Human albumin 3’UTR fragment 13
AAGCTTATTC ATCTGTTTTT CTTTTTCGTT GGTGTAAAGC CAACACCCTG TCTAAAAAAC
(SEQ ID No: 1390)

Albumin7 3’UTR - poly(A) sequence - poly(C) sequence - HL
CATCACATTTAAAAGCATCTCAGCCTACCATGAGAATAAGAGAAAGAAAATGAAGATCAATAGCTT
ATTCATCTCTTTTTCTTTTTCGTTGGTGTAAAGCCAACACCCTGTCTAAAAAACATAAATTTCTTT
AATCATTTTGCCTCTTTTCTCTGTGCTTCAATTAATAAAAAATGGAAAGAACCTAGATCTAAAAAA
AAAAAAAAAAAAAAAARAAAAAAAAAAAAAAAAAAAAAAAAAAAARAAAAAAAAAAAATGCATCCC
CCCCCCCCCCCCCCCCCCCCCCCCCCCCARAGGCTCTTTTCAGAGCCACCAGAATT (SEQ ID
No: 1391)

‘Albumin7 3’UTR - poly(A) sequence - poly(C) sequence

CATCACATTTAAARAGCATCTCAGCCTACCATGAGAATAAGAGAAAGAAAATGAAGATCAATAGCTT
ATTCATCTCTTTTTCTTTTTCGTTGGTGTAAAGCCAACACCCTGTCTARAAAACATARATTTCTTT
AATCATTTTGCCTCTTTTCTCTGTGCTTCAATTAATAAAAAATGGAAAGAACCTAGATCTARAARA
AAAAAAAAAAAAAAAAAAAAAAAAAAAAARAAAAAAAAAAAARAAAAAARAAARAARAATGCATCCC
CCCCCCCCCCCCCCCCCCCCCCCCCCCC (SEQ ID No: 1392)

Center, «a-complex-binding portion of the 3’UTR of an a-globin gene
GCCCGATGGGCCTCCCAACGGGCCCTCCTCCCCTCCTTGCACCG (SEQ ID NO: 1393)

Histone stem-loop
CAAAGGCTCTTTTCAGAGCCACCA (SEQ ID NO: 1394)

ATP synthase lipid-binding protein, mitochondrial (atp5g2)
tagttt ctcctctcga acgccaggtg gagcaaccgg ccggataccg ccacagccct
ggcaggcggce gctgtgatg (SEQ ID NO: 1395)

RPL35 - PpLuc(GC) - albumin7 - A64N64

GGGGAGCGGGCGGCGGCGTTGGCGGCTTGTGCAGCAAAGCTTGAGGATGGAGGACGCCAA
GAACATCAAGAAGGGCCCGGCGCCCTTCTACCCGCTGGAGGACGGGACCGCCGGCGAGCA
GCTCCACAAGGCCATGAAGCGGTACGCCCTGGTGCCGGGCACGATCGCCTTCACCGACGC
CCACATCGAGGTCGACATCACCTACGCGGAGTACTTCGAGATGAGCGTGCGCCTGGCCGA
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GGCCATGAAGCGGTACGGCCTGAACACCAACCACCGGATCGTGGTGTGCTCGGAGAACAG
CCTGCAGTTCTTCATGCCGGTGCTGGGCGCCCTCTTCATCGGCGTGGCCGTCGCCCCGGC
GAACGACATCTACAACGAGCGGGAGCTGCTGAACAGCATGGGGATCAGCCAGCCGACCGT
GGTGTTCGTGAGCAAGAAGGGCCTGCAGAAGATCCTGAACGTGCAGAAGAAGCTGCCCAT
CATCCAGAAGATCATCATCATGGACAGCAAGACCGACTACCAGGGCTTCCAGTCGATGTA
CACGTTCGTGACCAGCCACCTCCCGCCGGGCTTCAACGAGTACGACTTCGTCCCGGAGAG
CTTCGACCGGGACAAGACCATCGCCCTGATCATGAACAGCAGCGGCAGCACCGGCCTGCC
GAAGGGGGTGGCCCTGCCGCACCGGACCGCCTGCGTGCGCTTCTCGCACGCCCGGGACCC
CATCTTCGGCAACCAGATCATCCCGGACACCGCCATCCTGAGCGTGGTGCCGTTCCACCA
CGGCTTCGGCATGTTCACGACCCTGGGCTACCTCATCTGCGGCTTCCGGGTGGTCCTGAT
GTACCGGTTCGAGGAGGAGCTGTTCCTGCGGAGCCTGCAGGACTACAAGATCCAGAGCGC
GCTGCTCGTGCCGACCCTGTTCAGCTTCTTCGCCAAGAGCACCCTGATCGACAAGTACGA
CCTGTCGAACCTGCACGAGATCGCCAGCGGGGGCGCCCCGCTGAGCAAGGAGGTGGGCGA
GGCCGTGGCCAAGCGGTTCCACCTCCCGGGCATCCGCCAGGGCTACGGCCTGACCGAGAC
CACGAGCGCGATCCTGATCACCCCCGAGGGGGACGACAAGCCGGGCGCCGTGGGCAAGGT
GGTCCCGTTCTTCGAGGCCAAGGTGGTGGACCTGGACACCGGCAAGACCCTGGGCGTGAA
CCAGCGGGGCGAGCTGTGCGTGCGGGGGCCGATGATCATGAGCGGCTACGTGAACAACCC
GGAGGCCACCAACGCCCTCATCGACAAGGACGGCTGGCTGCACAGCGGCGACATCGCCTA
CTGGGACGAGGACGAGCACTTCTTCATCGTCGACCGGCTGAAGTCGCTGATCAAGTACAA
GGGCTACCAGGTGGCGCCGGCCGAGCTGGAGAGCATCCTGCTCCAGCACCCCAACATCTT
CGACGCCGGCGTGGCCGGGCTGCCGGACGACGACGCCGGCGAGCTGCCGGCCGCGGTGGT
GGTGCTGGAGCACGGCAAGACCATGACGGAGAAGGAGATCGTCGACTACGTGGCCAGCCA
GGTGACCACCGCCAAGAAGCTGCGGGGCGGCGTGGTGTTCGTGGACGAGGTCCCGAAGGG
CCTGACCGGGAAGCTCGACGCCCGGAAGATCCGCGAGATCCTGATCAAGGCCAAGAAGGG
CGGCAAGATCGCCGTGTAAGACTAGTGCATCACATTTAAAAGCATCTCAGCCTACCATGA
GAATAAGAGAAAGAAAATGAAGATCAATAGCTTATTCATCTCTTTTTCTTTTTCGTTGGT
GTAAAGCCAACACCCTGTCTAAAAAACATAAATTTCTTTAATCATTTTGCCTCTTTTCTC
TGTGCTTCAATTAATAAAAAATGGAAAGAACCTAGATCTAAAAAAAAAAAAAAAAAAAAA
AAAAAAAAAARAAAAAAAAAAAAAAAAAAAAAAARAAAAAAAAATGCATCCCCCCCCCCCC

CCCCCCCCCCCCCCCCCCCARAGGCTCTTTTCAGAGCCACCAGAATT (SEQ ID NO: 1396)

RPL21 - PpLuc(GC) - albumin7 - A64N64

GGGGCCGGAACCGCCATCTTCCAGTAATTCGCCAAARAAGCTTGAGGATGGAGGACGCCAA
GAACATCAAGAAGGGCCCGGCGCCCTTCTACCCGCTGGAGGACGGGACCGCCGGCGAGCA
GCTCCACAAGGCCATGAAGCGGTACGCCCTGGTGCCGGGCACGATCGCCTTCACCGACGC
CCACATCGAGGTCGACATCACCTACGCGGAGTACTTCGAGATGAGCGTGCGCCTGGCCGA
GGCCATGAAGCGGTACGGCCTGAACACCAACCACCGGATCGTGGTGTGCTCGGAGAACAG
CCTGCAGTTCTTCATGCCGGTGCTGGGCGCCCTCTTCATCGGCGTGGCCGTCGCCCCGGL
GAACGACATCTACAACGAGCGGGAGCTGCTGAACAGCATGGGGATCAGCCAGCCGACCGT
GGTGTTCGTGAGCAAGAAGGGCCTGCAGAAGATCCTGAACGTGCAGAAGAAGCTGCCCAT
CATCCAGAAGATCATCATCATGGACAGCAAGACCGACTACCAGGGCTTCCAGTCGATGTA
CACGTTCGTGACCAGCCACCTCCCGCCGGGCTTCAACGAGTACGACTTCGTCCCGGAGAG
CTTCGACCGGGACAAGACCATCGCCCTGATCATGAACAGCAGCGGCAGCACCGGCLCTGLC
GAAGGGGGTGGCCCTGCCGCACCGGACCGCCTGCGTGCGCTTCTCGCACGCCCGGGACCC
CATCTTCGGCAACCAGATCATCCCGGACACCGCCATCCTGAGCGTGGTGCCGTTCCACCA
CGGCTTCGGCATGTTCACGACCCTGGGCTACCTCATCTGCGGCTTCCGGGTGGTCCTGAT
GTACCGGTTCGAGGAGGAGCTGTTCCTGCGGAGCCTGCAGGACTACAAGATCCAGAGCGC
GCTGCTCGTGCCGACCCTGTTCAGCTTCTTCGCCAAGAGCACCCTGATCGACAAGTACGA
CCTGTCGAACCTGCACGAGATCGCCAGCGGGGGCGCCCCGCTGAGCAAGGAGGTGGGCGA
GGCCGTGGCCAAGCGGTTCCACCTCCCGGGCATCCGCCAGGGCTACGGCCTGACCGAGAC
CACGAGCGCGATCCTGATCACCCCCGAGGGGGACGACAAGCCGGGCGCCGTGGGCAAGGT
GGTCCCGTTCTTCGAGGCCAAGGTGGTGGACCTGGACACCGGCAAGACCCTGGGCGTGAA
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CCAGCGGGGCGAGCTGTGCGTGCGGGGGCCGATGATCATGAGCGGCTACGTGAACAACCC
GGAGGCCACCAACGCCCTCATCGACAAGGACGGCTGGCTGCACAGCGGCGACATCGCCTA
CTGGGACGAGGACGAGCACTTCTTCATCGTCGACCGGCTGAAGTCGCTGATCAAGTACAA
GGGCTACCAGGTGGCGCCGGCCGAGCTGGAGAGCATCCTGCTCCAGCACCCCAACATCTT
CGACGCCGGCGTGGCCGGGCTGCCGGACGACGACGCCGGCGAGCTGCCGGCCGCGGTGGT
GGTGCTGGAGCACGGCAAGACCATGACGGAGAAGGAGATCGTCGACTACGTGGCCAGCCA
GGTGACCACCGCCAAGAAGCTGCGGGGCGGCGTGGTGTTCGTGGACGAGGTCCCGAAGGG
CCTGACCGGGAAGCTCGACGCCCGGAAGATCCGCGAGATCCTGATCAAGGCCAAGAAGGG
CGGCAAGATCGCCGTGTAAGACTAGTGCATCACATTTAAAAGCATCTCAGCCTACCATGA
GAATAAGAGAAAGAARATGAAGATCAATAGCTTATTCATCTCITTTTCTTTTTCGTTGGT
GTAAAGCCAACACCCTGTCTAAARAAACATAAATTTCTTTAATCATTTTGCCTCTTTTCTC
TGTGCTTCAATTAATAAAAAATGGAAAGAACCTAGATCTAAAAAAAAAAAAAAAAAAAAA
AAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAARARAAAAAAATGCATCCCCCCCCCCCC
CCCCCCCCCCCCCCCCCCCAAAGGCTCTTTTCAGAGCCACCAGAATT (SEQ ID NO:

ATP5A1 - PpLuc(GC) - albumin7 - A64N64
GGGCGGCTCGGCCATTTTGTCCCAGTCAGTCCGGAGGCTGCGGCTGCAGAAGTACCGCCT
GCGGAGTAACTGCAAAGAAGCTTGAGGATGGAGGACGCCAAGAACATCAAGAAGGGCCCG
GCGCCCTTCTACCCGCTGGAGGACGGGACCGCCGGCGAGCAGCTCCACAAGGCCATGAAG
CGGTACGCCCTGGTGCCGGGCACGATCGCCTTCACCGACGCCCACATCGAGGTCGACATC
ACCTACGCGGAGTACTTCGAGATGAGCGTGCGCCTGGCCGAGGCCATGAAGCGGTACGGC
CTGAACACCAACCACCGGATCGTGGTGTGCTCGGAGAACAGCCTGCAGTTCTTCATGCCG
GTGCTGGGCGCCCTCTTCATCGGCGTGGCCGTCGCCCCGGCGAACGACATCTACAACGAG
CGGGAGCTGCTGAACAGCATGGGGATCAGCCAGCCGACCGTGGTGTTCGTGAGCAAGAAG
GGCCTGCAGAAGATCCTGAACGTGCAGAAGAAGCTGCCCATCATCCAGAAGATCATCATC
ATGGACAGCAAGACCGACTACCAGGGCTTCCAGTCGATGTACACGTTCGTGACCAGCCAC
CTCCCGCCGGGCTTCAACGAGTACGACTTCGTCCCGGAGAGCTTCGACCGGGACAAGACC
ATCGCCCTGATCATGAACAGCAGCGGCAGCACCGGCCTGCCGAAGGGGGTGGCCCTGCCG
CACCGGACCGCCTGCGTGCGCTTCTCGCACGCCCGGGACCCCATCTTCGGCAACCAGATC
ATCCCGGACACCGCCATCCTGAGCGTGGTGCCGTTCCACCACGGCTTCGGCATGTTCACG
ACCCTGGGCTACCTCATCTGCGGCTTCCGGGTGGTCCTGATGTACCGGTTCGAGGAGGAG
CTGTTCCTGCGGAGCCTGCAGGACTACAAGATCCAGAGCGCGCTGCTCGTGCCGACCCTG
TTCAGCTTCTTCGCCAAGAGCACCCTGATCGACAAGTACGACCTGTCGAACCTGCACGAG
ATCGCCAGCGGGGGCGCCCCGCTGAGCAAGGAGGTGGGCGAGGCCGTGGCCAAGCGGTTC
CACCTCCCGGGCATCCGCCAGGGCTACGGCCTGACCGAGACCACGAGCGCGATCCTGATC
ACCCCCGAGGGGGACGACAAGCCGGGCGCCGTGGGCAAGGTGGTCCCGTTCTTCGAGGCC
AAGGTGGTGGACCTGGACACCGGCAAGACCCTGGGCGTGAACCAGCGGGGCGAGCTGTGC
GTGCGGGGGCCGATGATCATGAGCGGCTACGTGAACAACCCGGAGGCCACCAACGCCCTC
ATCGACAAGGACGGCTGGCTGCACAGCGGCGACATCGCCTACTGGGACGAGGACGAGCAC
TTCTTCATCGTCGACCGGCTGAAGTCGCTGATCAAGTACAAGGGCTACCAGGTGGCGCCG
GCCGAGCTGGAGAGCATCCTGCTCCAGCACCCCAACATCTTCGACGCCGGCGTGGCCGGG
CTGCCGGACGACGACGCCGGCGAGCTGCCGGCCGCGGTGGTGGTGCTGGAGCACGGCAAG
ACCATGACGGAGAAGGAGATCGTCGACTACGTGGCCAGCCAGGTGACCACCGCCAAGAAG
CTGCGGGGCGGCGTGGTGTTCGTGGACGAGGTCCCGAAGGGCCTGACCGGGAAGCTCGAC
GCCCGGAAGATCCGCGAGATCCTGATCAAGGCCAAGAAGGGCGGCAAGATCGCCGTGTAA
GACTAGTGCATCACATTTAAAAGCATCTCAGCCTACCATGAGAATAAGAGARAGAAAATG
AAGATCAATAGCTTATTCATCTCTTTTTCTTTTTCGTTGGTGTAAAGCCAACACCCTGTC
TAAAAAACATAAATTTCTTTAATCATTTTGCCTCTTTTCTCTGTGCTTCAATTAATAAAA
AATGGAAAGAACCTAGATCTAAAAAAAAAAAAAAAAAAAAANAAAAAAAAAARAAAARAAR
AAARAAAAAAAAAAAAAAAAAADAATGCATCCCCCCCCCCCCCCCeeeeeeeceecccece
ARAGGCTCTTTTCAGAGCCACCAGAATT (SEQ ID NO: 1398)
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HSD17B4 - PpLuc(GC) - albumin7 - A64N64
GGGTCCCGCAGTCGGCGTCCAGCGGCTCTGCTTGTTCGTGTGTGTGTCGTTGCAGGCCTT
ATTCAAGCTTGAGGATGGAGGACGCCAAGAACATCAAGAAGGGCCCGGCGCCCTTCTACC
CGCTGGAGGACGGGACCGCCGGCGAGCAGCTCCACAAGGCCATGAAGCGGTACGCCCTGG
TGCCGGGCACGATCGCCTTCACCGACGCCCACATCGAGGTCGACATCACCTACGCGGAGT
ACTTCGAGATGAGCGTGCGCCTGGCCGAGGCCATGAAGCGGTACGGCCTGAACACCAACC
ACCGGATCGTGGTGTGCTCGGAGAACAGCCTGCAGTTCTTCATGCCGGTGCTGGGCGCCC
TCTTCATCGGCGTGGCCGTCGCCCCGGCGAACGACATCTACAACGAGCGGGAGCTGCTGA
ACAGCATGGGGATCAGCCAGCCGACCGTGGTGTTCGTGAGCAAGAAGGGCCTGCAGAAGA
TCCTGAACGTGCAGAAGAAGCTGCCCATCATCCAGAAGATCATCATCATGGACAGCAAGA
CCGACTACCAGGGCTTCCAGTCGATGTACACGTTCGTGACCAGCCACCTCCCGCCGGGCT
TCAACGAGTACGACTTCGTCCCGGAGAGCTTCGACCGGGACAAGACCATCGCCCTGATCA
TGAACAGCAGCGGCAGCACCGGCCTGCCGAAGGGGGTGGCCCTGCCGCACCGGACCGCCT
GCGTGCGCTTCTCGCACGCCCGGGACCCCATCTTCGGCAACCAGATCATCCCGGACACCG
CCATCCTGAGCGTGGTGCCGTTCCACCACGGCTTCGGCATGTTCACGACCCTGGGCTACC
TCATCTGCGGCTTCCGGGTGGTCCTGATGTACCGGTTCGAGGAGGAGCTGTTCCTGCGGA
GCCTGCAGGACTACAAGATCCAGAGCGCGCTGCTCGTGCCGACCCTGTTCAGCTTCTTCG
CCAAGAGCACCCTGATCGACAAGTACGACCTGTCGAACCTGCACGAGATCGCCAGCGGGG
GCGCCCCGCTGAGCAAGGAGGTGGGCGAGGCCGTGGCCAAGCGGTTCCACCTCCCGGGCA
TCCGCCAGGGCTACGGCCTGACCGAGACCACGAGCGCGATCCTGATCACCCCCGAGGGGG
ACGACAAGCCGGGCGCCGTGGGCAAGGTGGTCCCGTTCTTCGAGGCCAAGGTGGTGGACC
TGGACACCGGCAAGACCCTGGGCGTGAACCAGCGGGGCGAGCTGTGCGTGCGGGGGCCGA
TGATCATGAGCGGCTACGTGAACAACCCGGAGGCCACCAACGCCCTCATCGACAAGGACG
GCTGGCTGCACAGCGGCGACATCGCCTACTGGGACGAGGACGAGCACTTCTTCATCGTCG
ACCGGCTGAAGTCGCTGATCAAGTACAAGGGCTACCAGGTGGCGCCGGCCGAGCTGGAGA
GCATCCTGCTCCAGCACCCCAACATCTTCGACGCCGGCGTGGCCGGGCTGCCGGACGACG
ACGCCGGCGAGCTGCCGGCCGCGGTGGTGGTGCTGGAGCACGGCAAGACCATGACGGAGA
AGGAGATCGTCGACTACGTGGCCAGCCAGGTGACCACCGCCAAGAAGCTGCGGGGCGGCG
TGGTGTTCGTGGACGAGGTCCCGAAGGGCCTGACCGGGAAGCTCGACGCCCGGAAGATCC
GCGAGATCCTGATCAAGGCCAAGAAGGGCGGCAAGATCGCCGTGTAAGACTAGTGCATCA
CATTTAAAAGCATCTCAGCCTACCATGAGAATAAGAGAAAGAARATGAAGATCAATAGCT
TATTCATCTCTTTTTCTTTTTCGTTGGTGTAAAGCCAACACCCTGTCTAAAAAACATAARA
TTTCTTTAATCATTTTGCCTCTTTTCTCTGTGCTTCAATTAATAAAAAATGGAAAGAACC
TAGATCTAAAAAAAAAAAAAAAAAAAAARAAAAAAARAAAAAAAAAARAAARARAAAAARA
AAAARAAAAAAATGCATCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCAAAGGCTCTTTTC
AGAGCCACCAGAATT (SEQ ID NO: 1399)

AIGl - PpLuc(GC) - albumin7 - A64N64

GGGCCGCCCAGCCGGTCCAGGCCTCTGGCGARACAAGCTTGAGGATGGAGGACGCCAAGAA
CATCAAGAAGGGCCCGGCGCCCTTCTACCCGCTGGAGGACGGGACCGCCGGCGAGCAGCT
CCACAAGGCCATGAAGCGGTACGCCCTGGTGCCGGGCACGATCGCCTTCACCGACGCCCA
CATCGAGGTCGACATCACCTACGCGGAGTACTTCGAGATGAGCGTGCGCCTGGCCGAGGC
CATGAAGCGGTACGGCCTGAACACCAACCACCGGATCGTGGTGTGCTCGGAGAACAGCCT
GCAGTTCTTCATGCCGGTGCTGGGCGCCCTCTTCATCGGCGTGGCCGTCGCCCCGGCGAA
CGACATCTACAACGAGCGGGAGCTGCTGAACAGCATGGGGATCAGCCAGCCGACCGTGGT
GTTCGTGAGCAAGAAGGGCCTGCAGAAGATCCTGAACGTGCAGAAGAAGCTGCCCATCAT
CCAGAAGATCATCATCATGGACAGCAAGACCGACTACCAGGGCTTCCAGTCGATGTACAC
GTTCGTGACCAGCCACCTCCCGCCGGGCTTCAACGAGTACGACTTCGTCCCGGAGAGCTT
CGACCGGGACAAGACCATCGCCCTGATCATGAACAGCAGCGGCAGCACCGGCCTGCCGAA
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GGGGGTGGCCCTGCCGCACCGGACCGCCTGCGTGCGCTTCTCGCACGCCCGGGACCCCAT
CTTCGGCAACCAGATCATCCCGGACACCGCCATCCTGAGCGTGGTGCCGTTCCACCACGG
CTTCGGCATGTTCACGACCCTGGGCTACCTCATCTGCGGCTTCCGGGTGGTCCTGATGTA
CCGGTTCGAGGAGGAGCTGTTCCTGCGGAGCCTGCAGGACTACAAGATCCAGAGCGCGCT
GCTCGTGCCGACCCTGTTCAGCTTCTTCGCCAAGAGCACCCTGATCGACAAGTACGACCT
GTCGAACCTGCACGAGATCGCCAGCGGGGGLCGCCCCGCTGAGCAAGGAGGTGGGCGAGGC
CGTGGCCAAGCGGTTCCACCTCCCGGGCATCCGCCAGGGCTACGGCCTGACCGAGACCAC
GAGCGCGATCCTGATCACCCCCGAGGGGGACGACAAGCCGGGCGCCGTGGGCAAGGTGGT

‘CCCGTTCTTCGAGGCCAAGGTGGTGGACCTGGACACCGGCAAGACCCTGGGCGTGAACCA

GCGGGGCGAGCTGTGCGTGCGGGGGCCGATGATCATGAGCGGCTACGTGAACAACCCGGA
GGCCACCAACGCCCTCATCGACAAGGACGGCTGGCTGCACAGCGGCGACATCGCCTACTG
GGACGAGGACGAGCACTTCTTCATCGTCGACCGGCTGAAGTCGCTGATCAAGTACAAGGG
CTACCAGGTGGCGCCGGCCGAGCTGGAGAGCATCCTGCTCCAGCACCCCAACATCTTCGA
CGCCGGCGTGGCCGGGCTGCCGGACGACGACGCCGGCGAGCTGCCGGCCGCGGTGGTGGT
GCTGGAGCACGGCAAGACCATGACGGAGAAGGAGATCGTCGACTACGTGGCCAGCCAGGT
GACCACCGCCAAGAAGCTGCGGGGCGGCGTGGTGTTCGTGGACGAGGTCCCGAAGGGCCT
GACCGGGAAGCTCGACGCCCGGAAGATCCGCGAGATCCTGATCAAGGCCAAGAAGGGCGG
CAAGATCGCCGTGTAAGACTAGTGCATCACATTTAAAAGCATCTCAGCCTACCATGAGAA
TAAGAGAAAGAAAATGAAGATCAATAGCTTATTCATCTCTTTTTCTTTTTCGTTGGTGTA
AAGCCAACACCCTGTCTARAAAAACATAAATTTCTTTAATCATTTTGCCTCTTTTCTCTGT
GCTTCAATTAATAAAAAATGGAAAGAACCTAGATCTAAAAAAAAAAAAAAAAAANAARRA
AAAAAAAAAAAAAARAAAAAAAARAAAAAAAAAAAAAAAAAATGCATCCCCCCCCCCCCCCC

-CCCCCCCCCCCCCCCCARAGGCTCTTTTCAGAGCCACCAGAATT (SEQ ID NO: 1400)

COX6C - PpLuc(GC) - albumin7 - A64N64

GGAGTCAGGAAGGACGTTGGTGTTGAGGTTAGCATACGTATCAAGGACAGTAACTACCAA
GCTTGAGGATGGAGGACGCCAAGAACATCAAGAAGGGCCCGGCGCCCTTCTACCCGCTGG
AGGACGGGACCGCCGGCGAGCAGCTCCACAAGGCCATGAAGCGGTACGCCCTGGTGCCGG
GCACGATCGCCTTCACCGACGCCCACATCGAGGTCGACATCACCTACGCGGAGTACTTCG
AGATGAGCGTGCGCCTGGCCGAGGCCATGAAGCGGTACGGCCTGAACACCAACCACCGGA
TCGTGGTGTGCTCGGAGAACAGCCTGCAGTTCTTCATGCCGGTGCTGGGCGCCCTCTTCA
TCGGCGTGGCCGTCGCCCCGGCGAACGACATCTACAACGAGCGGGAGCTGCTGAACAGCA
TGGGGATCAGCCAGCCGACCGTGGTGTTCGTGAGCAAGAAGGGCCTGCAGAAGATCCTGA
ACGTGCAGAAGAAGCTGCCCATCATCCAGAAGATCATCATCATGGACAGCAAGACCGACT
ACCAGGGCTTCCAGTCGATGTACACGTTCGTGACCAGCCACCTCCCGCCGGGCTTCAACG
AGTACGACTTCGTCCCGGAGAGCTTCGACCGGGACAAGACCATCGCCCTGATCATGAACA
GCAGCGGCAGCACCGGCCTGCCGAAGGGGGTGGCCCTGCCGCACCGGACCGCCTGCGTGC
GCTTCTCGCACGCCCGGGACCCCATCTTCGGCAACCAGATCATCCCGGACACCGCCATCC
TGAGCGTGGTGCCGTTCCACCACGGCTTCGGCATGTTCACGACCCTGGGCTACCTCATCT
GCGGCTTCCGGGTGGTCCTGATGTACCGGTTCGAGGAGGAGCTGTTCCTGCGGAGCCTGC
AGGACTACAAGATCCAGAGCGCGCTGCTCGTGCCGACCCTGTTCAGCTTCTTCGCCAAGA
GCACCCTGATCGACAAGTACGACCTGTCGAACCTGCACGAGATCGCCAGCGGGGGCGLCCC
CGCTGAGCAAGGAGGTGGGCGAGGCCGTGGCCAAGCGGTTCCACCTCCCGGGCATCCGCC
AGGGCTACGGCCTGACCGAGACCACGAGCGCGATCCTGATCACCCCCGAGGGGGACGACA
AGCCGGGCGCCGTGGGCAAGGTGGTCCCGTTCTTCGAGGCCAAGGTGGTGGACCTGGACA
CCGGCAAGACCCTGGGCGTGAACCAGCGGGGCGAGCTGTGCGTGCGGGGGCCGATGATCA
TGAGCGGCTACGTGAACAACCCGGAGGCCACCAACGCCCTCATCGACAAGGACGGCTGGC
TGCACAGCGGCGACATCGCCTACTGGGACGAGGACGAGCACTTCTTCATCGTCGACCGGC
TGAAGTCGCTGATCAAGTACAAGGGCTACCAGGTGGCGCCGGCCGAGCTGGAGAGCATCC
TGCTCCAGCACCCCAACATCTTCGACGCCGGCGTGGCCGGGCTGCCGGACGACGACGCCG
GCGAGCTGCCGGCCGCGGTGGTGGTGCTGGAGCACGGCAAGACCATGACGGAGAAGGAGA
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TCGTCGACTACGTGGCCAGCCAGGTGACCACCGCCAAGAAGCTGCGGGGCGGCGTGGTGT
TCGTGGACGAGGTCCCGAAGGGCCTGACCGGGAAGCTCGACGCCCGGAAGATCCGCGAGA
TCCTGATCAAGGCCAAGAAGGGCGGCAAGATCGCCGTGTAAGACTAGTGCATCACATTTA
AAAGCATCTCAGCCTACCATGAGAATAAGAGAAAGAAAATGAAGATCAATAGCTTATTCA
TCTCTTTTTCTTTTTCGTTGGTGTAAAGCCAACACCCTGTCTAAAAAACATAAATTTCTT
TAATCATTTTGCCTCTTTTCTCTGTGCTTCAATTAATAAAAAATGGAAAGAACCTAGATC
TAAAAAAAAAAARAAAAAAAAADMAAARAAAAAAAAARARAAAAAAAAAAAAANANRAAARD
AAAAATGCATCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCAAAGGCTCTTTTCAGAGCC
ACCAGAATT (SEQ ID NO: 1401)

ASAH1 - PpLuc(GC) - albumin7 - A64N64

GGGCCTCTGCTGGAGTCCGGGGAGTGGCGTTGGCTGCTAGAGCGAAGCTTGAGGATGGAG
GACGCCAAGAACATCAAGAAGGGCCCGGCGCCCTTCTACCCGCTGGAGGACGGGACCGLC
GGCGAGCAGCTCCACAAGGCCATGAAGCGGTACGCCCTGGTGCCGGGCACGATCGCCTTC
ACCGACGCCCACATCGAGGTCGACATCACCTACGCGGAGTACTTCGAGATGAGCGTGCGC
CTGGCCGAGGCCATGAAGCGGTACGGCCTGAACACCAACCACCGGATCGTGGTGTGCTCG
GAGAACAGCCTGCAGTTCTTCATGCCGGTGCTGGGCGCCCTCTTCATCGGCGTGGCCGTC

-GCCCCGGCGAACGACATCTACAACGAGCGGGAGCTGCTGAACAGCATGGGGATCAGCCAG

CCGACCGTGGTGTTCGTGAGCAAGAAGGGCCTGCAGAAGATCCTGAACGTGCAGAAGAAG
CTGCCCATCATCCAGAAGATCATCATCATGGACAGCAAGACCGACTACCAGGGCTTCCAG
TCGATGTACACGTTCGTGACCAGCCACCTCCCGCCGGGCTTCAACGAGTACGACTTCGTC
CCGGAGAGCTTCGACCGGGACAAGACCATCGCCCTGATCATGAACAGCAGCGGCAGCACC
GGCCTGCCGAAGGGGGTGGCCCTGCCGCACCGGACCGCCTGCGTGCGCTTCTCGCACGCC
CGGGACCCCATCTTCGGCAACCAGATCATCCCGGACACCGCCATCCTGAGCGTGGTGCCG
TTCCACCACGGCTTCGGCATGTTCACGACCCTGGGCTACCTCATCTGCGGCTTCCGGGTG
GTCCTGATGTACCGGTTCGAGGAGGAGCTGTTCCTGCGGAGCCTGCAGGACTACAAGATC
CAGAGCGCGCTGCTCGTGCCGACCCTGTTCAGCTTCTTCGCCAAGAGCACCCTGATCGAC
AAGTACGACCTGTCGAACCTGCACGAGATCGCCAGCGGGGGCGCCCCGCTGAGCAAGGAG
GTGGGCGAGGCCGTGGCCAAGCGGTTCCACCTCCCGGGCATCCGCCAGGGCTACGGCCTG
ACCGAGACCACGAGCGCGATCCTGATCACCCCCGAGGGGGACGACAAGCCGGGCGCCGTG
GGCAAGGTGGTCCCGTTCTTCGAGGCCAAGGTGGTGGACCTGGACACCGGCAAGACCCTG
GGCGTGAACCAGCGGGGCGAGCTGTGCGTGCGGGGGCCGATGATCATGAGCGGCTACGTG
AACAACCCGGAGGCCACCAACGCCCTCATCGACAAGGACGGCTGGCTGCACAGCGGCGAC
ATCGCCTACTGGGACGAGGACGAGCACTTCTTCATCGTCGACCGGCTGAAGTCGCTGATC
AAGTACAAGGGCTACCAGGTGGCGCCGGCCGAGCTGGAGAGCATCCTGCTCCAGCACCCC
AACATCTTCGACGCCGGCGTGGCCGGGCTGCCGGACGACGACGCCGGCGAGCTGCCGGLC
GCGGTGGTGGTGCTGGAGCACGGCAAGACCATGACGGAGAAGGAGATCGTCGACTACGTG
GCCAGCCAGGTGACCACCGCCAAGAAGCTGCGGGGCGGCGTGGTGTTCGTGGACGAGGTC
CCGAAGGGCCTGACCGGGAAGCTCGACGCCCGGAAGATCCGCGAGATCCTGATCAAGGCC
AAGAAGGGCGGCAAGATCGCCGTGTAAGACTAGTGCATCACATTTAAAAGCATCTCAGCC
TACCATGAGAATAAGAGARAGAAAATGAAGATCAATAGCTTATTCATCTCTTTTTCTTTT
TCGTTGGTGTAAAGCCAACACCCTGTCTAAAAAACATAAATTTCTTTAATCATTTTGCCT
CTTTTCTCTGTGCTTCAATTAATAAAAAATGGAAAGAACCTAGATCTAAAAAAAAAAAAA
AAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAARAAARATGCATCCCC
CCCCCCCCCCCCCCCCCCCCCCCCCCCAAAGGCTCTTTTCAGAGCCACCAGAATT (SEQ
NO: 1402)

mRPL21 - PpLuc(GC) - albumin7 - A64N64
GGGGCCGCCGCAGCCATCTTCCAGTAACTCGCCAAAAAGCTTGAGGATGGAGGACGCCAA
GAACATCAAGAAGGGCCCGGCGCCCTTCTACCCGCTGGAGGACGGGACCGCCGGCGAGCA
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GCTCCACAAGGCCATGAAGCGGTACGCCCTGGTGCCGGGCACGATCGCCTTCACCGACGC
CCACATCGAGGTCGACATCACCTACGCGGAGTACTTCGAGATGAGCGTGCGCCTGGCCGA
GGCCATGAAGCGGTACGGCCTGAACACCAACCACCGGATCGTGGTGTGCTCGGAGAACAG
CCTGCAGTTCTTCATGCCGGTGCTGGGCGCCCTCTTCATCGGCGTGGCCGTCGCCCCGGL
GAACGACATCTACAACGAGCGGGAGCTGCTGAACAGCATGGGGATCAGCCAGCCGACCGT
GGTGTTCGTGAGCAAGAAGGGCCTGCAGAAGATCCTGAACGTGCAGAAGAAGCTGCCCAT
CATCCAGAAGATCATCATCATGGACAGCAAGACCGACTACCAGGGCTTCCAGTCGATGTA
CACGTTCGTGACCAGCCACCTCCCGCCGGGCTTCAACGAGTACGACTTCGTCCCGGAGAG
CTTCGACCGGGACAAGACCATCGCCCTGATCATGAACAGCAGCGGCAGCACCGGCCTGCC
GAAGGGGGTGGCCCTGCCGCACCGGACCGCCTGCGTGCGCTTCTCGCACGCCCGGGACCC
CATCTTCGGCAACCAGATCATCCCGGACACCGCCATCCTGAGCGTGGTGCCGTTCCACCA
CGGCTTCGGCATGTTCACGACCCTGGGCTACCTCATCTGCGGCTTCCGGGTGGTCCTGAT
GTACCGGTTCGAGGAGGAGCTGTTCCTGCGGAGCCTGCAGGACTACAAGATCCAGAGCGC
GCTGCTCGTGCCGACCCTGTTCAGCTTCTTCGCCAAGAGCACCCTGATCGACAAGTACGA
CCTGTCGAACCTGCACGAGATCGCCAGCGGGGGCGCCCCGCTGAGCAAGGAGGTGGGCGA
GGCCGTGGCCAAGCGGTTCCACCTCCCGGGCATCCGCCAGGGCTACGGCCTGACCGAGAC
CACGAGCGCGATCCTGATCACCCCCGAGGGGGACGACAAGCCGGGCGCCGTGGGCAAGGT
GGTCCCGTTCTTCGAGGCCAAGGTGGTGGACCTGGACACCGGCAAGACCCTGGGCGTGAA
CCAGCGGGGCGAGCTGTGCGTGCGGGGGCCGATGATCATGAGCGGCTACGTGAACAACCC
GGAGGCCACCAACGCCCTCATCGACAAGGACGGCTGGCTGCACAGCGGCGACATCGCCTA
CTGGGACGAGGACGAGCACTTCTTCATCGTCGACCGGCTGAAGTCGCTGATCAAGTACAA
GGGCTACCAGGTGGCGCCGGCCGAGCTGGAGAGCATCCTGCTCCAGCACCCCAACATCTT
CGACGCCGGCGTGGCCGGGCTGCCGGACGACGACGCCGGCGAGCTGCCGGCCGCGGTGGT
GGTGCTGGAGCACGGCAAGACCATGACGGAGAAGGAGATCGTCGACTACGTGGCCAGCCA
GGTGACCACCGCCAAGAAGCTGCGGGGCGGCGTGGTGTTCGTGGACGAGGTCCCGAAGGG
CCTGACCGGGAAGCTCGACGCCCGGAAGATCCGCGAGATCCTGATCAAGGCCAAGAAGGG
CGGCAAGATCGCCGTGTAAGACTAGTGCATCACATTTAAAAGCATCTCAGCCTACCATGA
GAATAAGAGAAAGAAAATGAAGATCAATAGCTTATTCATCTCTTTTTCTTTTTCGTTGGT
GTAAAGCCAACACCCTGTCTAAAAAACATAAATTTCTTTAATCATTTTGCCTCTTTTCTC
TGTGCTTCAATTAATAAAAAATGGAAAGAACCTAGATCTAAAAAAAAAAAAARARRRARA
AAAAAAAAAARAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAATGCATCCCCCCCCCCCC
CCCCCCCCCCCCCCCCCCCARAGGCTCTTTTCAGAGCCACCAGAATT (SEQ ID NO:

mRPL35A - PpLuc(GC) - albumin7 - A64N64

GGGCCATCTTGGCGCCTGTGGAGGCCTGCTGGGAACAGGACTTCTAACAGCAAGTAAGCT
TGAGGATGGAGGACGCCAAGAACATCAAGAAGGGCCCGGCGCCCTTCTACCCGCTGGAGG
ACGGGACCGCCGGCGAGCAGCTCCACRAAGGCCATGAAGCGGTACGCCCTGGTGCCGGGCA
CGATCGCCTTCACCGACGCCCACATCGAGGTCGACATCACCTACGCGGAGTACTTCGAGA
TGAGCGTGCGCCTGGCCGAGGCCATGAAGCGGTACGGCCTGAACACCAACCACCGGATCG
TGGTGTGCTCGGAGAACAGCCTGCAGTTCTTCATGCCGGTGCTGGGCGCCCTCTTCATCG
GCGTGGCCGTCGCCCCGGCGAACGACATCTACAACGAGCGGGAGCTGCTGAACAGCATGG
GGATCAGCCAGCCGACCGTGGTGTTCGTGAGCAAGAAGGGCCTGCAGAAGATCCTGAACG
TGCAGAAGAAGCTGCCCATCATCCAGAAGATCATCATCATGGACAGCAAGACCGACTACC
AGGGCTTCCAGTCGATGTACACGTTCGTGACCAGCCACCTCCCGCCGGGCTTCAACGAGT
ACGACTTCGTCCCGGAGAGCTTCGACCGGGACAAGACCATCGCCCTGATCATGAACAGCA
GCGGCAGCACCGGCCTGCCGAAGGGGGTGGCCCTGCCGCACCGGACCGCCTGCGTGCGLT
TCTCGCACGCCCGGGACCCCATCTTCGGCAACCAGATCATCCCGGACACCGCCATCCTGA
GCGTGGTGCCGTTCCACCACGGCTTCGGCATGTTCACGACCCTGGGCTACCTCATCTGCG
GCTTCCGGGTGGTCCTGATGTACCGGTTCGAGGAGGAGCTGTTCCTGCGGAGCCTGCAGG
ACTACAAGATCCAGAGCGCGCTGCTCGTGCCGACCCTGTTCAGCTTCTTCGCCAAGAGCA
CCCTGATCGACAAGTACGACCTGTCGAACCTGCACGAGATCGCCAGCGGGGGCGCCCCGL
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TGAGCAAGGAGGTGGGCGAGGCCGTGGCCAAGCGGTTCCACCTCCCGGGCATCCGCCAGG
GCTACGGCCTGACCGAGACCACGAGCGCGATCCTGATCACCCCCGAGGGGGACGACAAGC
CGGGCGCCGTGGGCAAGGTGGTCCCGTTCTTCGAGGCCAAGGTGGTGGACCTGGACACCG
GCAAGACCCTGGGCGTGAACCAGCGGGGCGAGCTGTGCGTGCGGGGGCCGATGATCATGA
GCGGCTACGTGAACAACCCGGAGGCCACCAACGCCCTCATCGACAAGGACGGCTGGCTGC
ACAGCGGCGACATCGCCTACTGGGACGAGGACGAGCACTTCTTCATCGTCGACCGGCTGA
AGTCGCTGATCAAGTACAAGGGCTACCAGGTGGCGCCGGCCGAGCTGGAGAGCATCCTGC
TCCAGCACCCCAACATCTTCGACGCCGGCGTGGCCGGGCTGCCGGACGACGACGCCGGCG
AGCTGCCGGCCGCGGTGGTGGTGCTGGAGCACGGCAAGACCATGACGGAGAAGGAGATCG
TCGACTACGTGGCCAGCCAGGTGACCACCGCCAAGAAGCTGCGGGGCGGCGTGGTGTTCG
TGGACGAGGTCCCGAAGGGCCTGACCGGGAAGCTCGACGCCCGGAAGATCCGCGAGATCC
TGATCAAGGCCAAGAAGGGCGGCAAGATCGCCGTGTAAGACTAGTGCATCACATTTAAAA
GCATCTCAGCCTACCATGAGAATAAGAGAAAGAAAATGAAGATCAATAGCTTATTCATCT
CTTTTTCTTTTTCGTTGGTGTAAAGCCAACACCCTGTCTAAAAAACATAAATTTCTTTAA
TCATTTTGCCTCTTTTCTCTGTGCTTCAATTAATAAAAAATGGAAAGAACCTAGATCTAA
AAAAAAAAAAAARAAAAAAAAAARAAAAAAAAAAAAAAAAAAAAAAAAAAARAARANNRARL
AATGCATCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCARAGGCTCTTTTCAGAGCCACC
AGAATT (SEQ ID NO: 1404)

RPL35 ~ PpLuc(GC) - A64N64
GGGGAGCGGGCGGCGGCGTTGGCGGCTTGTGCAGCAAAGCTTGAGGATGGAGGACGCCAA
GAACATCAAGAAGGGCCCGGCGCCCTTCTACCCGCTGGAGGACGGGACCGCCGGCGAGCA
GCTCCACAAGGCCATGAAGCGGTACGCCCTGGTGCCGGGCACGATCGCCTTCACCGACGC
CCACATCGAGGTCGACATCACCTACGCGGAGTACTTCGAGATGAGCGTGCGCCTGGCCGA
GGCCATGAAGCGGTACGGCCTGAACACCAACCACCGGATCGTGGTGTGCTCGGAGAACAG
CCTGCAGTTCTTCATGCCGGTGCTGGGCGCCCTCTTCATCGGCGTGGCCGTCGCCCCGGL
GAACGACATCTACAACGAGCGGGAGCTGCTGAACAGCATGGGGATCAGCCAGCCGACCGT
GGTGTTCGTGAGCAAGAAGGGCCTGCAGAAGATCCTGAACGTGCAGAAGAAGCTGCCCAT
CATCCAGAAGATCATCATCATGGACAGCAAGACCGACTACCAGGGCTTCCAGTCGATGTA
CACGTTCGTGACCAGCCACCTCCCGCCGGGCTTCAACGAGTACGACTTCGTCCCGGAGAG
CTTCGACCGGGACAAGACCATCGCCCTGATCATGAACAGCAGCGGCAGCACCGGCCTGLCC
GAAGGGGGTGGCCCTGCCGCACCGGACCGCCTGCGTGCGCTTCTCGCACGCCCGGGACCC
CATCTTCGGCAACCAGATCATCCCGGACACCGCCATCCTGAGCGTGGTGCCGTTCCACCA
CGGCTTCGGCATGTTCACGACCCTGGGCTACCTCATCTGCGGCTTCCGGGTGGTCCTGAT
GTACCGGTTCGAGGAGGAGCTGTTCCTGCGGAGCCTGCAGGACTACAAGATCCAGAGCGC
GCTGCTCGTGCCGACCCTGTTCAGCTTCTTCGCCAAGAGCACCCTGATCGACAAGTACGA
CCTGTCGAACCTGCACGAGATCGCCAGCGGGGGCGCCCCGCTGAGCAAGGAGGTGGGCGA
GGCCGTGGCCAAGCGGTTCCACCTCCCGGGCATCCGCCAGGGCTACGGCCTGACCGAGAC
CACGAGCGCGATCCTGATCACCCCCGAGGGGGACGACAAGCCGGGCGCCGTGGGCAAGGT
GGTCCCGTTCTTCGAGGCCAAGGTGGTGGACCTGGACACCGGCAAGACCCTGGGCGTGAA
CCAGCGGGGCGAGCTGTGCGTGCGGGGGCCGATGATCATGAGCGGCTACGTGAACAACCC
GGAGGCCACCAACGCCCTCATCGACAAGGACGGCTGGCTGCACAGCGGCGACATCGCCTA
CTGGGACGAGGACGAGCACTTCTTCATCGTCGACCGGCTGAAGTCGCTGATCAAGTACAA
GGGCTACCAGGTGGCGCCGGCCGAGCTGGAGAGCATCCTGCTCCAGCACCCCAACATCTT
CGACGCCGGCGTGGCCGGGCTGCCGGACGACGACGCCGGCGAGCTGCCGGCCGCGGTGGT
GGTGCTGGAGCACGGCAAGACCATGACGGAGAAGGAGATCGTCGACTACGTGGCCAGCCA
GGTGACCACCGCCAAGAAGCTGCGGGGCGGCGTGGTGTTCGTGGACGAGGTCCCGAAGGG
CCTGACCGGGAAGCTCGACGCCCGGAAGATCCGCGAGATCCTGATCAAGGCCAAGAAGGG
CGGCAAGATCGCCGTGTAAGACTAGTAGATCTAAAAAAAAAAAAAAAARAAAAAAAAAAA
AAAAAAAAAAAAAAAAAAAAAARAAAAAAAAAAAAAATGCATCCCCCCCCCLCCCCCCCCC
CCCCCCCCCCCCARAGGCTCTTTTCAGAGCCACCAGAATT (SEQ ID NO: 1405)
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RPL21 - PpLuc(GC) - A64N64
GGGGCCGGAACCGCCATCTTCCAGTAATTCGCCAAAAAGCTTGAGGATGGAGGACGCCAA
GAACATCAAGAAGGGCCCGGCGCCCTTCTACCCGCTGGAGGACGGGACCGCCGGCGAGCA
GCTCCACAAGGCCATGAAGCGGTACGCCCTGGTGCCGGGCACGATCGCCTTCACCGACGC
CCACATCGAGGTCGACATCACCTACGCGGAGTACTTCGAGATGAGCGTGCGCCTGGCCGA
GGCCATGAAGCGGTACGGCCTGAACACCAACCACCGGATCGTGGTGTGCTCGGAGAACAG
CCTGCAGTTCTTCATGCCGGTGCTGGGCGCCCTCTTCATCGGCGTGGCCGTCGCCCCGGL
GAACGACATCTACAACGAGCGGGAGCTGCTGAACAGCATGGGGATCAGCCAGCCGACCGT
GGTGTTCGTGAGCAAGAAGGGCCTGCAGAAGATCCTGAACGTGCAGAAGAAGCTGCCCAT
CATCCAGAAGATCATCATCATGGACAGCAAGACCGACTACCAGGGCTTCCAGTCGATGTA
CACGTTCGTGACCAGCCACCTCCCGCCGGGCTTCAACGAGTACGACTTCGTCCCGGAGAG
CTTCGACCGGGACAAGACCATCGCCCTGATCATGAACAGCAGCGGCAGCACCGGCCTGCC
GAAGGGGGTGGCCCTGCCGCACCGGACCGCCTGCGTGCGCTTCTCGCACGCCCGGGACCC
CATCTTCGGCAACCAGATCATCCCGGACACCGCCATCCTGAGCGTGGTGCCGTTCCACCA
CGGCTTCGGCATGTTCACGACCCTGGGCTACCTCATCTGCGGCTTCCGGGTGGTCCTGAT
GTACCGGTTCGAGGAGGAGCTGTTCCTGCGGAGCCTGCAGGACTACAAGATCCAGAGCGC
GCTGCTCGTGCCGACCCTGTTCAGCTTCTTCGCCAAGAGCACCCTGATCGACAAGTACGA
CCTGTCGAACCTGCACGAGATCGCCAGCGGGGGCGCCCCGCTGAGCAAGGAGGTGGGCGA
GGCCGTGGCCAAGCGGTTCCACCTCCCGGGCATCCGCCAGGGCTACGGCCTGACCGAGAC
CACGAGCGCGATCCTGATCACCCCCGAGGGGGACGACAAGCCGGGCGCCGTGGGCAAGGT
GGTCCCGTTCTTCGAGGCCAAGGTGGTGGACCTGGACACCGGCAAGACCCTGGGCGTGAA
CCAGCGGGGCGAGCTGTGCGTGCGGGGGCCGATGATCATGAGCGGCTACGTGAACAACCC
GGAGGCCACCAACGCCCTCATCGACAAGGACGGCTGGCTGCACAGCGGCGACATCGCCTA
CTGGGACGAGGACGAGCACTTCTTCATCGTCGACCGGCTGAAGTCGCTGATCAAGTACAA
GGGCTACCAGGTGGCGCCGGCCGAGCTGGAGAGCATCCTGCTCCAGCACCCCAACATCTT
CGACGCCGGCGTGGCCGGGCTGCCGGACGACGACGCCGGCGAGCTGCCGGCCGCGGTGGT
GGTGCTGGAGCACGGCAAGACCATGACGGAGAAGGAGATCGTCGACTACGTGGCCAGCCA
GGTGACCACCGCCAAGAAGCTGCGGGGCGGCGTGGTGTTCGTGGACGAGGTCCCGAAGGG
CCTGACCGGGAAGCTCGACGCCCGGAAGATCCGCGAGATCCTGATCAAGGCCAAGAAGGG
CGGCAAGATCGCCGTGTAAGACTAGTAGATCTAARAAAAAAAAAAAAAAAAAAARARAAAA
AAAAARAAAAAAARAAAAAAAAAAARARAAAAAAAAATGCATCCCCCCCCCCCCCCCCCCC
CCCCCCCCCCCCAAAGGCTCTTTTCAGAGCCACCAGAATT (SEQ ID NO: 1406)

ATP5A1 - PpLuc{(GC) - A64N64

GGGCGGCTCGGCCATTTTGTCCCAGTCAGTCCGGAGGCTGCGGCTGCAGAAGTACCGCCT
GCGGAGTAACTGCAAAGAAGCTTGAGGATGGAGGACGCCAAGAACATCAAGAAGGGCCCG
GCGCCCTTCTACCCGCTGGAGGACGGGACCGCCGGCGAGCAGCTCCACAAGGCCATGAAG
CGGTACGCCCTGGTGCCGGGCACGATCGCCTTCACCGACGCCCACATCGAGGTCGACATC
ACCTACGCGGAGTACTTCGAGATGAGCGTGCGCCTGGCCGAGGCCATGAAGCGGTACGGC
CTGAACACCAACCACCGGATCGTGGTGTGCTCGGAGAACAGCCTGCAGTTCTTCATGCCG
GTGCTGGGCGCCCTCTTCATCGGCGTGGCCGTCGCCCCGGCGAACGACATCTACAACGAG
CGGGAGCTGCTGAACAGCATGGGGATCAGCCAGCCGACCGTGGTGTTCGTGAGCAAGAAG
GGCCTGCAGAAGATCCTGAACGTGCAGAAGAAGCTGCCCATCATCCAGAAGATCATCATC
ATGGACAGCAAGACCGACTACCAGGGCTTCCAGTCGATGTACACGTTCGTGACCAGCCAC
CTCCCGCCGGGCTTCAACGAGTACGACTTCGTCCCGGAGAGCTTCGACCGGGACAAGACC
ATCGCCCTGATCATGAACAGCAGCGGCAGCACCGGCCTGCCGAAGGGGGTGGCCCTGCCG
CACCGGACCGCCTGCGTGCGCTTCTCGCACGCCCGGGACCCCATCTTCGGCAACCAGATC
ATCCCGGACACCGCCATCCTGAGCGTGGTGCCGTTCCACCACGGCTTCGGCATGTTCACG
ACCCTGGGCTACCTCATCTGCGGCTTCCGGGTGGTCCTGATGTACCGGTTCGAGGAGGAG
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CTGTTCCTGCGGAGCCTGCAGGACTACAAGATCCAGAGCGCGCTGCTCGTGCCGACCCTG
TTCAGCTTCTTCGCCAAGAGCACCCTGATCGACAAGTACGACCTGTCGAACCTGCACGAG
ATCGCCAGCGGGGGCGCCCCGCTGAGCAAGGAGGTGGGCGAGGCCGTGGCCAAGCGGTTC
CACCTCCCGGGCATCCGCCAGGGCTACGGCCTGACCGAGACCACGAGCGCGATCCTGATC
ACCCCCGAGGGGGACGACAAGCCGGGCGCCGTGGGCAAGGTGGTCCCGTTCTTCGAGGCC
AAGGTGGTGGACCTGGACACCGGCAAGACCCTGGGCGTGAACCAGCGGGGCGAGCTGTGC
GTGCGGGGGCCGATGATCATGAGCGGCTACGTGAACAACCCGGAGGCCACCAACGCCCTC
ATCGACAAGGACGGCTGGCTGCACAGCGGCGACATCGCCTACTGGGACGAGGACGAGCAC
TTCTTCATCGTCGACCGGCTGAAGTCGCTGATCAAGTACAAGGGCTACCAGGTGGCGCCG
GCCGAGCTGGAGAGCATCCTGCTCCAGCACCCCAACATCTTCGACGCCGGCGTGGCCGGG
CTGCCGGACGACGACGCCGGCGAGCTGCCGGCCGCGGTGGTGGTGCTGGAGCACGGCAAG
ACCATGACGGAGAAGGAGATCGTCGACTACGTGGCCAGCCAGGTGACCACCGCCAAGAAG
CTGCGGGGCGGCGTGGTGTTCGTGGACGAGGTCCCGAAGGGCCTGACCGGGAAGCTCGAC
GCCCGGAAGATCCGCGAGATCCTGATCAAGGCCAAGAAGGGCGGCAAGATCGCCGTGTAA
GACTAGTAGATCTAAAAAAAAAAAAAAAAAAAAAAAAAAARAAARARAAAARARAAANAAA
AAAAAAAARAAAAPAAAATGCATCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCAAAGGCT
CTTTTCAGAGCCACCAGAATT (SEQ ID NO: 1407)

HSD17B4 - PpLuc(GC) - A64No64
GGGTCCCGCAGTCGGCGTCCAGCGGCTCTGCTTGTTCGTGTGTGTGTCGTTGCAGGCCTT
ATTCAAGCTTGAGGATGGAGGACGCCAAGAACATCAAGAAGGGCCCGGCGCCCTTCTACC
CGCTGGAGGACGGGACCGCCGGCGAGCAGCTCCACAAGGCCATGAAGCGGTACGCCCTGG
TGCCGGGCACGATCGCCTTCACCGACGCCCACATCGAGGTCGACATCACCTACGCGGAGT
ACTTCGAGATGAGCGTGCGCCTGGCCGAGGCCATGAAGCGGTACGGCCTGAACACCAACC
ACCGGATCGTGGTGTGCTCGGAGAACAGCCTGCAGTTCTTCATGCCGGTGCTGGGCGCCC
TCTTCATCGGCGTGGCCGTCGCCCCGGCGAACGACATCTACAACGAGCGGGAGCTGCTGA
ACAGCATGGGGATCAGCCAGCCGACCGTGGTGTTCGTGAGCAAGAAGGGCCTGCAGAAGA
TCCTGAACGTGCAGAAGAAGCTGCCCATCATCCAGAAGATCATCATCATGGACAGCAAGA
CCGACTACCAGGGCTTCCAGTCGATGTACACGTTCGTGACCAGCCACCTCCCGCCGGGCT
TCAACGAGTACGACTTCGTCCCGGAGAGCTTCGACCGGGACAAGACCATCGCCCTGATCA
TGAACAGCAGCGGCAGCACCGGCCTGCCGAAGGGGGTGGCCCTGCCGCACCGGACCGCCT
GCGTGCGCTTCTCGCACGCCCGGGACCCCATCTTCGGCAACCAGATCATCCCGGACACCG
CCATCCTGAGCGTGGTGCCGTTCCACCACGGCTTCGGCATGTTCACGACCCTGGGCTACC
TCATCTGCGGCTTCCGGGTGGTCCTGATGTACCGGTTCGAGGAGGAGCTGTTCCTGCGGA
GCCTGCAGGACTACAAGATCCAGAGCGCGCTGCTCGTGCCGACCCTGTTCAGCTTCTTCG
CCAAGAGCACCCTGATCGACAAGTACGACCTGTCGAACCTGCACGAGATCGCCAGCGGGG
GCGCCCCGCTGAGCAAGGAGGTGGGCGAGGCCGTGGCCAAGCGGTTCCACCTCCCGGGCA
TCCGCCAGGGCTACGGCCTGACCGAGACCACGAGCGCGATCCTGATCACCCCCGAGGGGG
ACGACAAGCCGGGCGCCGTGGGCAAGGTGGTCCCGTTCTTCGAGGCCAAGGTGGTGGACC
TGGACACCGGCAAGACCCTGGGCGTGAACCAGCGGGGCGAGCTGTGCGTGCGGGGGCCGA
TGATCATGAGCGGCTACGTGAACAACCCGGAGGCCACCAACGCCCTCATCGACAAGGACG
GCTGGCTGCACAGCGGCGACATCGCCTACTGGGACGAGGACGAGCACTTCTTCATCGTCG
ACCGGCTGAAGTCGCTGATCAAGTACAAGGGCTACCAGGTGGCGCCGGCCGAGCTGGAGA
GCATCCTGCTCCAGCACCCCAACATCTTCGACGCCGGCGTGGCCGGGCTGCCGGACGACG
ACGCCGGCGAGCTGCCGGCCGCGGTGGTGGTGCTGGAGCACGGCAAGACCATGACGGAGA
AGGAGATCGTCGACTACGTGGCCAGCCAGGTGACCACCGCCAAGAAGCTGCGGGGCGGCG
TGGTGTTCGTGGACGAGGTCCCGAAGGGCCTGACCGGGAAGCTCGACGCCCGGAAGATCC
GCGAGATCCTGATCAAGGCCAAGAAGGGCGGCAAGATCGCCGTGTAAGACTAGTAGATCT
AAAAAAAAAAAAAAAAAAAAAAAARAAAAAAAAAAARAAAAAAAAAAAAAAAAAAARAAAAA
AAAATGCATCCCCCCCCCCCLCCCCCCCCCCCCCCCCCCCCAAAGGCTCTTTTCAGAGCCA
CCAGAATT (SEQ ID NO: 1408)
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AIGl - PpLuc(GC) - A64N64
GGGCCGCCCAGCCGGTCCAGGCCTCTGGCGAACAAGCTTGAGGATGGAGGACGCCAAGAA
CATCAAGAAGGGCCCGGCGCCCTTCTACCCGCTGGAGGACGGGACCGCCGGCGAGCAGCT
CCACAAGGCCATGAAGCGGTACGCCCTGGTGCCGGGCACGATCGCCTTCACCGACGCCCA
CATCGAGGTCGACATCACCTACGCGGAGTACTTCGAGATGAGCGTGCGCCTGGCCGAGGC
CATGAAGCGGTACGGCCTGAACACCAACCACCGGATCGTGGTGTGCTCGGAGAACAGCCT
GCAGTTCTTCATGCCGGTGCTGGGCGCCCTCTTCATCGGCGTGGCCGTCGCCCCGGCGAA
CGACATCTACAACGAGCGGGAGCTGCTGAACAGCATGGGGATCAGCCAGCCGACCGTGGT
GTTCGTGAGCAAGAAGGGCCTGCAGAAGATCCTGAACGTGCAGAAGAAGCTGCCCATCAT
CCAGAAGATCATCATCATGGACAGCAAGACCGACTACCAGGGCTTCCAGTCGATGTACAC
GTTCGTGACCAGCCACCTCCCGCCGGGCTTCAACGAGTACGACTTCGTCCCGGAGAGCTT
CGACCGGGACAAGACCATCGCCCTGATCATGAACAGCAGCGGCAGCACCGGCCTGCCGAA
GGGGGTGGCCCTGCCGCACCGGACCGCCTGCGTGCGCTTCTCGCACGCCCGGGACCCCAT
CTTCGGCAACCAGATCATCCCGGACACCGCCATCCTGAGCGTGGTGCCGTTCCACCACGG
CTTCGGCATGTTCACGACCCTGGGCTACCTCATCTGCGGCTTCCGGGTGGTCCTGATGTA
CCGGTTCGAGGAGGAGCTGTTCCTGCGGAGCCTGCAGGACTACAAGATCCAGAGCGCGCT
GCTCGTGCCGACCCTGTTCAGCTTCTTCGCCAAGAGCACCCTGATCGACAAGTACGACCT
GTCGAACCTGCACGAGATCGCCAGCGGGGGCGCCCCGCTGAGCARAGGAGGTGGGCGAGGC
CGTGGCCAAGCGGTTCCACCTCCCGGGCATCCGCCAGGGCTACGGCCTGACCGAGACCAC
GAGCGCGATCCTGATCACCCCCGAGGGGGACGACAAGCCGGGCGCCGTGGGCAAGGTGGT
CCCGTTCTTCGAGGCCAAGGTGGTGGACCTGGACACCGGCAAGACCCTGGGCGTGAACCA
GCGGGGCGAGCTGTGCGTGCGGGGGCCGATGATCATGAGCGGCTACGTGAACAACCCGGA
GGCCACCAACGCCCTCATCGACAAGGACGGCTGGCTGCACAGCGGCGACATCGCCTACTG
GGACGAGGACGAGCACTTCTTCATCGTCGACCGGCTGAAGTCGCTGATCAAGTACAAGGG
CTACCAGGTGGCGCCGGCCGAGCTGGAGAGCATCCTGCTCCAGCACCCCAACATCTTCGA
CGCCGGCGTGGCCGGGCTGCCGGACGACGACGCCGGCGAGCTGCCGGCCGCGGTGGTGGT
GCTGGAGCACGGCAAGACCATGACGGAGAAGGAGATCGTCGACTACGTGGCCAGCCAGGT
GACCACCGCCAAGAAGCTGCGGGGCGGCGTGGTGTTCGTGGACGAGGTCCCGAAGGGCCT
GACCGGGAAGCTCGACGCCCGGAAGATCCGCGAGATCCTGATCAAGGCCAAGAAGGGCGG
CAAGATCGCCGTGTAAGACTAGTAGATCTAAAAAAAAAAAAANAAAAAARANAAAAAAAA
ARAAAAAAAAAAAAAAAAAAAAAARAAAAARARAATGCATCCCCCCCCCCCLCCLeCeeCCe
CCCCCCCCCAAAGGCTCTTTTCAGAGCCACCAGAATT (SEQ ID NO: 1409)

COX6C - PpLuc(GC) - A64N64

GGAGTCAGGAAGGACGTTGGTGTTGAGGTTAGCATACGTATCAAGGACAGTAACTACCAA
GCTTGAGGATGGAGGACGCCAAGAACATCAAGAAGGGCCCGGCGCCCTTCTACCCGCTGG
AGGACGGGACCGCCGGCGAGCAGCTCCACAAGGCCATGAAGCGGTACGCCCTGGTGCCGG
GCACGATCGCCTTCACCGACGCCCACATCGAGGTCGACATCACCTACGCGGAGTACTTCG
AGATGAGCGTGCGCCTGGCCGAGGCCATGAAGCGGTACGGCCTGAACACCAACCACCGGA
TCGTGGTGTGCTCGGAGAACAGCCTGCAGTTCTTCATGCCGGTGCTGGGCGCCCTCTTCA
TCGGCGTGGCCGTCGCCCCGGCGAACGACATCTACAACGAGCGGGAGCTGCTGAACAGCA
TGGGGATCAGCCAGCCGACCGTGGTGTTCGTGAGCAAGAAGGGCCTGCAGAAGATCCTGA
ACGTGCAGAAGAAGCTGCCCATCATCCAGAAGATCATCATCATGGACAGCAAGACCGACT
ACCAGGGCTTCCAGTCGATGTACACGTTCGTGACCAGCCACCTCCCGCCGGGCTTCAACG
AGTACGACTTCGTCCCGGAGAGCTTCGACCGGGACAAGACCATCGCCCTGATCATGAACA
GCAGCGGCAGCACCGGCCTGCCGAAGGGGGTGGCCCTGCCGCACCGGACCGCCTGCGTGC
GCTTCTCGCACGCCCGGGACCCCATCTTCGGCAACCAGATCATCCCGGACACCGCCATCC
TGAGCGTGGTGCCGTTCCACCACGGCTTCGGCATGTTCACGACCCTGGGCTACCTCATCT
GCGGCTTCCGGGTGGTCCTGATGTACCGGTTCGAGGAGGAGCTGTTCCTGCGGAGCCTGC
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AGGACTACAAGATCCAGAGCGCGCTGCTCGTGCCGACCCTGTTCAGCTTCTTCGCCAAGA
GCACCCTGATCGACAAGTACGACCTGTCGAACCTGCACGAGATCGCCAGCGGGGGLCGLCC
CGCTGAGCAAGGAGGTGGGCGAGGCCGTGGCCAAGCGGTTCCACCTCCCGGGCATCCGCC
AGGGCTACGGCCTGACCGAGACCACGAGCGCGATCCTGATCACCCCCGAGGGGGACGACA
AGCCGGGCGCCGTGGGCAAGGTGGTCCCGTTCTTCGAGGCCAAGGTGGTGGACCTGGACA
CCGGCAAGACCCTGGGCGTGAACCAGCGGGGCGAGCTGTGCGTGCGGGGGCCGATGATCA
TGAGCGGCTACGTGAACAACCCGGAGGCCACCAACGCCCTCATCGACAAGGACGGCTGGC
TGCACAGCGGCGACATCGCCTACTGGGACGAGGACGAGCACTTCTTCATCGTCGACCGGC
TGAAGTCGCTGATCAAGTACAAGGGCTACCAGGTGGCGCCGGCCGAGCTGGAGAGCATCC
TGCTCCAGCACCCCAACATCTTCGACGCCGGCGTGGCCGGGCTGCCGGACGACGACGCCG
GCGAGCTGCCGGCCGCGGTGGTGGTGCTGGAGCACGGCAAGACCATGACGGAGAAGGAGA
TCGTCGACTACGTGGCCAGCCAGGTGACCACCGCCAAGAAGCTGCGGGGCGGCGTGGTGT
TCGTGGACGAGGTCCCGAAGGGCCTGACCGGGAAGCTCGACGCCCGGAAGATCCGCGAGA
TCCTGATCAAGGCCAAGAAGGGCGGCAAGATCGCCGTGTAAGACTAGTAGATCTAAAARA
AAAAAAAAAAAAAAAAARAAAAAAARAAAAAAAAAAAAAAAAAARARAAAAARAAAARARAATG
CATCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCARAGGCTCTTTTCAGAGCCACCAGAA
TT (SEQ ID NO: 1410)

ASAH1 - PpLuc(GC) - A64N64

GGGCCTCTGCTGGAGTCCGGGGAGTGGCGTTGGCTGCTAGAGCGAAGCTTGAGGATGGAG
GACGCCAAGAACATCAAGAAGGGCCCGGCGCCCTTCTACCCGCTGGAGGACGGGACCGCC
GGCGAGCAGCTCCACAAGGCCATGAAGCGGTACGCCCTGGTGCCGGGCACGATCGCCTTC
ACCGACGCCCACATCGAGGTCGACATCACCTACGCGGAGTACTTCGAGATGAGCGTGCGC
CTGGCCGAGGCCATGAAGCGGTACGGCCTGAACACCAACCACCGGATCGTGGTGTGCTCG
GAGAACAGCCTGCAGTTCTTCATGCCGGTGCTGGGCGCCCTCTTCATCGGCGTGGCCGTC
GCCCCGGCGAACGACATCTACAACGAGCGGGAGCTGCTGAACAGCATGGGGATCAGCCAG
CCGACCGTGGTGTTCGTGAGCAAGAAGGGCCTGCAGAAGATCCTGAACGTGCAGAAGAAG
CTGCCCATCATCCAGAAGATCATCATCATGGACAGCAAGACCGACTACCAGGGCTTCCAG
TCGATGTACACGTTCGTGACCAGCCACCTCCCGCCGGGCTTCAACGAGTACGACTTCGTC
CCGGAGAGCTTCGACCGGGACAAGACCATCGCCCTGATCATGAACAGCAGCGGCAGCACC
GGCCTGCCGAAGGGGGTGGCCCTGCCGCACCGGACCGCCTGCGTGCGCTTCTCGCACGCC
CGGGACCCCATCTTCGGCAACCAGATCATCCCGGACACCGCCATCCTGAGCGTGGTGCCG
TTCCACCACGGCTTCGGCATGTTCACGACCCTGGGCTACCTCATCTGCGGCTTCCGGGTG
GTCCTGATGTACCGGTTCGAGGAGGAGCTGTTCCTGCGGAGCCTGCAGGACTACAAGATC
CAGAGCGCGCTGCTCGTGCCGACCCTGTTCAGCTTCTTCGCCAAGAGCACCCTGATCGAC
AAGTACGACCTGTCGAACCTGCACGAGATCGCCAGCGGGGGCGCCCCGCTGAGCAAGGAG
GTGGGCGAGGCCGTGGCCAAGCGGTTCCACCTCCCGGGCATCCGCCAGGGCTACGGCCTG
ACCGAGACCACGAGCGCGATCCTGATCACCCCCGAGGGGGACGACAAGCCGGGCGCCGTG
GGCAAGGTGGTCCCGTTCTTCGAGGCCAAGGTGGTGGACCTGGACACCGGCAAGACCCTG
GGCGTGAACCAGCGGGGCGAGCTGTGCGTGCGGGGGCCGATGATCATGAGCGGCTACGTG
AACAACCCGGAGGCCACCAACGCCCTCATCGACAAGGACGGCTGGCTGCACAGCGGCGAC
ATCGCCTACTGGGACGAGGACGAGCACTTCTTCATCGTCGACCGGCTGAAGTCGCTGATC
AAGTACAAGGGCTACCAGGTGGCGCCGGCCGAGCTGGAGAGCATCCTGCTCCAGCACCCC
AACATCTTCGACGCCGGCGTGGCCGGGCTGCCGGACGACGACGCCGGCGAGCTGCCGGCC
GCGGTGGTGGTGCTGGAGCACGGCAAGACCATGACGGAGAAGGAGATCGTCGACTACGTG
GCCAGCCAGGTGACCACCGCCAAGAAGCTGCGGGGCGGCGTGGTGTTCGTGGACGAGGTC
CCGAAGGGCCTGACCGGGAAGCTCGACGCCCGGAAGATCCGCGAGATCCTGATCAAGGCC
AAGAAGGGCGGCAAGATCGCCGTGTAAGACTAGTAGATCTAAAAAAAAAAAAAARAAAARA
AAAAAAAAARAARAARAAAAAAAAAAAAAAAAAARAAAAAAAAAATGCATCCCCCCCCCCC
CCCCCCCCCCCCCCCCCCCCARAGGCTCTTTTCAGAGCCACCAGAATT (SEQ ID NO:

1411)
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5’UTR of human ribosomal protein Large 35 (RPL35) lacking the 5'
terminal oligopyrimidine tract

GGAGCGGGCGGCGGCGTTGGCGGCTTGTGCAGCA (SEQ ID NO: 1412)5'UTR of human
ribosomal protein Large 21 (RPL21) lacking the 5’ terminal oli-
gopyrimidine tract

GGCCGGAACCGCCATCTTCCAGTAATTCGCCAAA (SEQ ID NO: 1413)

5’UTR of human ATP synthase, H+ transporting, mitochondrial F1
complex, alpha subunit 1, cardiac muscle (ATP5A1) lacking the 5’
terminal oligopyrimidine tract
GCGGCTCGGCCATTTTGTCCCAGTCAGTCCGGAGGCTGCGGCTGCAGAAGTACCGCCTGCGGAGTA
ACTGCAAAG (SEQ ID NO: 1414)

5’UTR of human hydroxysteroid (l17-beta) dehydrogenase 4 (HSD17B4)
lacking the 5’ terminal oligopyrimidine tract
GTCCCGCAGTCGGCGTCCAGCGGCTCTGCTTGTTCGTGTGTGTGTCGTTGCAGGCCTTATTC
(SEQ ID NO: 1415)

5'’UTR of human androgen-induced 1 (AIGl) lacking the 5’ terminal
oligopyrimidine tract
GCCGCCCAGCCGGTCCAGGCCTCTGGCGAAC (SEQ ID NO: 1416)

5/UTR of human cytochrome c oxidase subunit VIc (COX6C) lacking
the 5’ terminal oligopyrimidine tract
AGTCAGGAAGGACGTTGGTGTTGAGGTTAGCATACGTATCAAGGACAGTAACTACC (SEQ ID
NO: 1417)

5/UTR of human N-acylsphingosine amidohydrolase (acid ceramidase)
1 (ASAH1l) lacking the 5’ terminal oligopyrimidine tract
GCCTCTGCTGGAGTCCGGGGAGTGGCGTTGGCTGCTAGAGCG (SEQ ID NO: 1418)

5/UTR of mouse ribosomal protein Large 21 (mRPL21) lacking the 5’
terminal oligopyrimidine tract
GGCCGCCGCAGCCATCTTCCAGTAACTCGCCAAA (SEQ ID NO: 1419)

5’UTR of mouse ribosomal protein large 35A (mRPL35A) lacking the
5’ terminal oligopyrimidine tract
GCCATCTTGGCGCCTGTGGAGGCCTGCTGGGAACAGGACTTCTAACAGCAAGT (SEQ ID NO:
1420)

Mouse ribosomal protein Large 21 (mRPLZ21)
TCCTCCTTTCGGCCGCCGCAGCCATCTTCCAGTAACTCGCCAARATGCCATCTTCCAGTAACTCGC
CAAAATG (SEQ ID NO: 1421)

mouse ribosomal protein large 35A (mRPL35A)
CTTCCTCTTTCCGCCATCTTGGCGCCTGTGGAGGCCTGCTGGGAACAGGACTTCTAACAGCAAGTA
TG (SEQ ID NO: 1422)
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The claims defining the invention are as follows:

&8

An artificial nucleic acid molecule comprising:

a. atleast one 5’-untranslated region element (5’"UTR element) which comprises or
consists of a nucleic acid sequence which is derived from the 5UTR of a TOP

gene or which is derived from a variant of the 5UTR of a TOP gene;
b. at least one open reading frame (ORF); and

c. at least one 3’'UTR element compring or consisting of a nucleic acid sequence
derived from a 3'UTR ot an albumin gene or from a variant of a 3'UTR of an

albumin gene.

The artificial nucleic acid molecule according to claim 1, wherein the at least one
3’UTR element comprises or consist of a nucleic acid sequence which is derived from
the 3’UTR of a vertebrate albumin gene or from a variant thereof, the 3UTR of a
mammalian albumin gene or from a variant thereof, or the 3’'UTR of a human

albumin gene or from a variant thereof.

The artificial nucleic acid molecule according to claims 1 or 2, wherein the at least
one 3UTR element exhibits a length of at least about 50 nucleotides, at least about
75 nucleotides, at least about 100 nucleotides, of at least about 125 nucleotides, or at

least about 150 nucleotides.

The artificial nucleic acid molecule according to any one of claims 1-3, wherein the
5 UTR element and the open reading frame are heterologous and wherein the 5UTR

lacks the 5" TOP motif or the 5UTR does not contain a functional 5 TOP motif.

The artificial nucleic acid molecule according to claim 1-4, wherein the 5UTR
element is suitable for increasing protein production from the artificial nucleic acid

molecule.

The artificial nucleic acid molecule according to any one of claims 1-5, wherein the

5’ UTR element does not comprise a TOP-motif.

The artificial nucleic acid molecule according to any one of claims 1-6, wherein the
nucleic acid sequence which is derived from the 5"UTR of a TOP gene is derived
from the 5’"UTR of a eukaryotic TOP gene or from a variant thereof, the 5UTR of a

plant or animal TOP gene or from a variant thereof, the 5UTR of a chordate TOP
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gene or from a variant thereof, the 5UTR of a vertebrate TOP gene or from a
variant thereof, or the 5 UTR of a mammalian TOP geneor from a variant thereof, or

the 5’"UTR of a human TOP gene, or a variant thereof.

The artificial nucleic acid molecule according to any of claims 1-7, wherein the at
least one 3’'UTR element and the at least one 5UTR element act at least additively
or synergistically to increase protein production from said artificial nucleic acid

molecule.

The artificial nucleic acid molecule according to any one of claims 1-8 further

comprising a poly(A) sequence and/or a polyadenylation signal.

The artificial nucleic acid molecule according to claim 9, wherein the polyadenylation

signal comprises the consensus sequence NN(U/T)ANA, with N = A or U.

The artificial nucleic acid molecule according to any one of claims 1-10, wherein the
5 UTR element

is derived from a 5UTR of a TOP gene encoding a ribosomal Large protein
(RPL) or from a variant ot a 5’UTR of a TOP gene encoding a ribosomal Large
protein (RPL), wherein the 5"UTR lacks the 5" TOP motif or the 55UTR does not
contain a functional 5 TOP motif;

comprises or consists of a nucleic acid having an identity of at least about 40%, at
least about 50%, at least about 60%, at least about 70%, at least about 80%, at least
about 90%, at least about 95%, or at least about 99% to a nucleic acid sequence
extending from nucleotide position 5 to the nucleotide position immediately 5° to the
start codon of a nucleic acid sequence according to any of SEQ ID NOs: 1-1363,
1395, 1421 or 1422, or to a corresponding RNA sequence, or wherein the at least one
5 UTR element comprises or consists of a fragment of a nucleic acid sequence, which
has an identity of at least about 40%, at least about 50%, at least about 60%, at least
about 70%, at least about 80%, at least about 90%, at least about 95%, or at least
about 99% to a nucleic acid sequence extending from nucleotide position 5 to the
nucleotide position immediately 5" to the start codon of a nucleic acid sequence
according to any of SEQ ID NOs: 1-1363, 1395, 1421 or 1422, or to a corresponding
RNA sequence; or

comprises or consists of a nucleic acid sequence having an identity of at least
about 40%, at least about 50%, at least about 60%, at least about 70%, at least about
80%, at least about 90%, at least about 95%, or at least about 99% to the 5 UTR of a

nucleic acid sequence according to any of SEQ ID NOs. 67, 259, 1284-1318, 1344,
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1346, 1348-1354, 1357, 1358, 1421 or 1422 or to a corresponding RNA sequence, or
wherein the at least one 5UTR element comprises or consists of a fragment of a
nucleic acid sequence which has an identity of at least about 40%, at least about 50%,
at least about 60%, at least about 70%, at least about 80%, at least about 90%, at least
about 95%, or at least about 99% to the 5’UTR of a nucleic acid sequence according
to SEQ ID No. SEQ ID NOs: 67, 259, 1284-1318, 1344, 1346, 1348-1354, 1857, and

1358, 1421 or 1422 or to a corresponding RNA sequence.

The artiticial nucleic acid molecule according to claim 11, wherein the corresponding

RNA sequence lacks the 5"TOP motif.

The artificial nucleic acid molecule according to any one of claims 1-12, wherein the
5 UTR element comprises or consists of a nucleic acid sequence which is derived
from the 5UTR of a ribosomal protein Large 32 gene (RPL32), a ribosomal protein
Large 35 gene (RPL35), a ribosomal protein Large 21 gene (RPL21), an ATP
synthase, H+ transporting, mitochondrial F1 complex, alpha subunit 1, cardiac
muscle (ATP3A1) gene, an hydroxysteroid (17-beta)dehydrogenase 4 gene
(HSD17B4), an androgen-induced 1 gene (AIG1), cytochrome ¢ oxidase subunit VIc
gene (COX6C), or a N-acylsphingosine amidohydrolase (acid ceramidase) 1 gene
(ASAH1) or from a variant thereof; derived from the 5' UTR of a vertebrate
ribosomal protein Large 32 gene (RPL32), a vertebrate ribosomal protein Large 35
gene (RPL35), a vertebrate ribosomal protein Large 21 gene (RPL21), a vertebrate
ATP synthase, H+ transporting, mitochondrial F1 complex, alpha subunit 1, cardiac
muscle (ATP5A1) gene, a vertebrate hydroxysteroid (17-beta) dehydrogenase 4 gene
(HSD17B4), a vertebrate androgen-induced 1 gene (AIG1), a vertebrate
cytochrome ¢ oxidase subunit VIc gene (COX6C), or a vertebrate N-acylsphingosine
amidohydrolase (acid ceramidase) 1 gene (ASAH1) or from a variant thereof;, derived
from the 5'UTR of a mammalian ribosomal protein Large 32 gene (RPL32), a
ribosomal protein Large 35 gene (RPL35), a ribosomal protein Large 21 gene
(RPL21), a mammalian ATP synthase, H+ transporting, mitochondrial F1 complex,
alpha subunit 1, cardiac muscle (ATP5A1) gene, a mammalian hydroxysteroid (17-
beta) dehydrogenase 4 gene (HSD17B4), a mammalian androgen-induced 1 gene
(AIG1), a mammalian cytochrome c oxidase subunit VIc gene (COX6C), or a
mammalian N-acylsphingosine amidohydrolase (acid ceramidase) 1 gene (ASAH1) or
from a variant thereof; or derived from the 5'UTR of a human ribosomal protein

Large 32 gene (RPL32), a human ribosomal protein Large 35 gene (RPL35), a
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human ribosomal protein Large 21 gene (RPL21), a human ATP synthase, H+
transporting, mitochondrial F1 complex, alpha subunit 1, cardiac muscle (ATP5A1)
gene, a human hydroxysteroid (17-beta) dehydrogenase 4 gene (HSDD17B4), a human
androgen-induced 1 gene (AIG1), a human cytochrome ¢ oxidase subunit VIc gene
(COX6C), or a human N-acylsphingosine amidohydrolase (acid ceramidase) 1 gene

(ASAH1) or from a variant thereof.

The artificial nucleic acid molecule according to claim 13, wherein the 5UTR

element does not comprise the 5" TOP motif of said gene.

The artiticial nucleic acid molecule according to any one of claims 1-14, wherein the
5’ UTR element comprises or consists of a nucleic acid sequence which has an identity
of at least about 40%, at least about 50%, at least about 60%, at least about 70%, at
least about 80%, at least about 90%, at least about 95%, or at least about 99% to the
nucleic acid sequence according to SEQ 1D NO. 1368 or SEQ ID NOs 1412-1420, or
to a corresponding RNA sequence, or wherein the at least one 5’'UTR element
comprises or consists of a fragment of a nucleic acid sequence which has an identity
of at least about 40%, at least about 50%, at least about 60%, least about 70%, at least
about 80%, at least about 90%, at least about 95%, or at least about 99% to the
nucleic acid sequence according to SEQ ID No. 1368 or SEQ ID NOs 1412-1420, or

to a corresponding RNA sequence.

The artificial nucleic acid molecule according to any one of claims 1-15, wherein the
at least one 8’"UTR element comprises or consists of a nucleic acid sequence which
has an identity of at least about 40%, at least about 50%, at least about 60%, at least
about 70%, at least about 80%, at least about 90%, at least about 95%, or at least
about 99% to a nucleic acid sequence selected from SEQ ID NOs. 1369-1393 or to a
corresponding RNA sequence, or wherein the at least one 3’'UTR element comprises
or consists of a fragment of a nucleic acid sequence which has an identity of at least
about 40%, at least about 50%, at least about 60%, at least about 70%, at least about
80%, at least about 90%, at least about 95%, or at least about 99% to a nucleic acid
sequence selected from SEQ ID NOs. 1869-1393 or to a corresponding RNA

sequence.

The artificial nucleic acid molecule according to claim 13 to 15, wherein the fragment
consists of a continuous stretch of nucleotides corresponding to a continuous stretch

of nucleotides in the full-length sequence, which represents at least 20%, at least 30%,
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at least 40%, at least 50%, at least 60%, at least 70%, at least 80%, or at least 90% of

the full-length sequence the fragment is derived from.

The artiticial nucleic acid molecule according to any one of claims 1-17, wherein the
open reading frame does not code for a reporter protein, such as a GFP protein, a
luciferase protein, a globin protein, human growth hormone, albumin or human

albumin.

The artificial nucleic acid molecule according to any one of claims 1-18, further

comprising at least one of a 5'-cap structure, a poly(C) sequence and an IRES-motif.
p g p , a polyl q

The artificial nucleic acid molecule according to claim 19, wherein the open reading

frame is at least partially G/C modified.

The artificial nucleic acid molecule according to claim 20, wherein the G/C content

of the open reading frame is increased compared to the wild type open reading frame.

The artiticial nucleic acid molecule according to any one of claims 1-21, wherein the
open reading frame comprises a codon-optimized region or the open reading frame is

codon-optimized.

The artiticial nucleic acid molecule according to any one of claims 1-22, wherein the

artificial nucleic acid molecule is an RNA.
A vector comprising:

a. atleast one 5-untranslated region element (5’"UTR element) which comprises or
consists of a nucleic acid sequence which is derived from the 5UTR of a TOP

gene or which is derived from a variant of the 5UTR of a TOP gene;
b. at least one open reading frame (ORF) and/or at least one cloning site; and

c. at least one $UTR element, which comprises or consists of a nucleic acid
sequence derived from a 3'UTR of an albumin gene or from a variant of a 3UTR

of an albumin gene.

The vector according to claim 24, wherein the 5’UTR element and the open reading

frame are heterologous.

The vector according to claim 24 or 25, which is an RNA or DNA vector.
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The vector according to any one of claims 24-26, which is a plasmid vector or a viral

vector.

The vector according to any one of claims 24-27, which comprises or codes for an

artificial nucleic acid molecule according to any one of claims 1-23.
The vector according to any one of claims 82-36, which is a circular molecule.

The vector according to claim 29, wherein the ORF, the poly(A) sequence or the
3'UTR element of the coding strand is followed in 523" direction by a restriction

site for linearization of the circular vector molecule.

A cell comprising the artificial nucleic acid molecule according to any one of claims

1-23 or the vector according to any one of claims 24-30.
A cell according to claim 31, wherein the cell is a mammalian cell.
A cell according to claim 32, wherein the mammalian cell is an isolated human cell.

A pharmaceutical composition comprising the artificial nucleic acid molecule
according to any one of claims 1-23, the vector according to any one of claims 24-30,

or the cell according to any one of claims 31-33.

The pharmaceutical composition according to claim 34, further comprising one or
more pharmaceutically acceptable diluents and/or excipients and/or one or more

adjuvants.

Use of the artificial nucleic acid molecule according to any one of claims 1-23, the
vector according to any one ot claims 24-30, the cell according to any one of claims
31-33, or the pharmaceutical composition according to claim 34 or 35 for the

manufacture of a medicament.

Use of the artificial nucleic acid molecule according to any one of claims 1-31, the
vector according to any one ot claims 24-30, the cell according to any one of claims
31-33, or the pharmaceutical composition according to claim 34 or 35 as a vaccine or

in gene therapy.

A method for treating or preventing a disorder comprising administering the
artificial nucleic acid molecule according to any one of claims 1-23, the vector

according to any one of claims 24-30, the cell according to any one of claims 31-33,
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or the pharmaceutical composition according to claim 34 or 35 to a subject in need

thereof.

A method of treating or preventing a disorder comprising transfection of a cell with
the artificial nucleic acid molecule according to any one of claims 1-23 or the vector

according to any one of claims 24-30.

The method according to claim 39, wherein transfection of a cell is performed i vitro

or ex vivo and the transtected cell is administered to a subject in need thereof.
The method according to claim 40, wherein the subject is a human patient.

The method according to any one of claims 38-41 wherein the method is a

vaccination method or a gene therapy method.

A method for increasing protein production from an artificial nucleic acid molecule,

comprising the step of providing the artificial nucleic acid molecule with:

a. at least one 5-untranslated region element (5’UTR element) which comprises or
consists of a nucleic acid sequence which is derived from the 5’UTR of a TOP gene

or which is derived from a variant of the 5UTR of a TOP gene, and

b. at least one 3UTR element which comprises or consists of a nucleic acid
sequence derived from the $UTR of an albumin gene or from a variant of a 3 UTR of

an albumin gene.

The method according to claim 43, wherein the 5UTR element does not comprise a

TOP-motif.

The method according to claim 43 or 44, wherein the 5’UTR lacks the 5"TOP motif

or the 5 UTR does not contain a functional 5 TOP motif.

Use of'a 3’UTR element which comprises or consists of a nucleic acid sequence which
is derived from the 5UTR of a TOP gene or which is derived from a variant ot the
5 UTR ot a TOP gene for increasing protein production from a nucleic acid molecule,
wherein the 5UTR element is used in combination with a 8$UTR element, which
comprises or consists of a nucleic acid sequence derived from the 3’UTR of an

albumin gene or from a variant of a 3’UTR of an albumin gene.
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Use according to claim 46, wherein the 5'UTR element does not comprise a TOP-
motif.
The use according to claim 45 or 46, wherein the 5UTR lacks the 5 TOP motif or

the 8 UTR does not contain a functional 5 TOP motif.

A kit comprising an artificial nucleic acid molecule according to any one of claims 1-
23, the vector according to any one of claims 24-30, or the cell according to any one

of claims 31-33, and/or the pharmaceutical composition according to claim 34 or 35.
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Nucleotide sequence of PpLuc(GC) — A64N64

GGGAGAAAGCTTGAGGATGGAGGACGCCAAGAACATCAAGAAGGGCCCGGCGCCCTTICTA
CCCGCTGGAGGACGGGACCGCCGGCGAGCAGCTCCACAAGGCCATGAAGCGGTACGCCCT
GGTGCCGGGCACGATCGCCTTCACCGACGCCCACATCGAGGTCGACATCACCTACGCGGA
GTACTTCGAGATGAGCGTGCGCCTGGCCGAGGCCATGAAGCGGTACGGCCTGAACACCAA
CCACCGGATCGTGGTGTGCTCGGAGAACAGCCTGCAGTTCTTCATGCCGGTGCTGGGCGC
CCTCTTCATCGGCGTGGCCGTCGCCCCGGCGAACGACATCTACAACGAGCGGGAGCTGCT
GAACAGCATGGGGATCAGCCAGCCGACCGTGGTGTTCGTGAGCAAGAAGGGCCTGCAGAA
GATCCTGAACGTGCAGAAGAAGCTGCCCATCATCCAGAAGATCATCATCATGGACAGCAA
GACCGACTACCAGGGCTTCCAGTCGATGTACACGTTCGTGACCAGCCACCTCCCGCCGGG
CTTCAACGAGTACGACTTCGTCCCGGAGAGCTTCGACCGGGACAAGACCATCGCCCTGAT
CATGAACAGCAGCGGCAGCACCGGCCTGCCGAAGGGGGTGGCCCTGCCGCACCGGACCGC
CTGCGTGCGCTTCTCGCACGCCCGGGACCCCATCTTCGGCAACCAGATCATCCCGGACAC
CGCCATCCTGAGCGTGGTGCCGTTCCACCACGGCTTCGGCATGTTCACGACCCTGGGCTA
CCTCATCTGCGGCTTCCGGGTGGTCCTGATGTACCGGTTCGAGGAGGAGCTGTTCCTGCG
GAGCCTGCAGGACTACAAGATCCAGAGCGCGCTGCTCGTGCCGACCCTGTTCAGCTTCTT
CGCCAAGAGCACCCTGATCGACAAGTACGACCTGTCGAACCTGCACGAGATCGCCAGCGG
GGGCGCCCCGCTGAGCAAGGAGGTGGGCGAGGCCGTGGCCAAGCGGTTCCACCTCCCGGE
CATCCGCCAGGGCTACGGCCTGACCGAGACCACGAGCGCGATCCTGATCACCCCCGAGGG
GGACGACAAGCCGGGCGCCGTGGGCAAGGTGGTCCCGTTCTTCGAGGCCAAGGTGGTGGA
CCTGGACACCGGCAAGACCCTGGGCGTGAACCAGCGGGGCGAGCTGTGCGTGCGGGGGCC
GATGATCATGAGCGGCTACGTGAACAACCCGGAGGCCACCAACGCCCTCATCGACAAGGA
CGGCTGGCTGCACAGCGGCGACATCGCCTACTGGGACGAGGACGAGCACTTCTTCATCGT
CGACCGGCTGAAGTCGCTGATCAAGTACAAGGGCTACCAGGTGGCGCCGGCCGAGCTGGA
GAGCATCCTGCTCCAGCACCCCAACATCTTCGACGCCGGCGTGGCCGGGCTGCCGGACGA
CGACGCCGGCGAGCTGCCGGCCGCGGTGGTGGTGCTGGAGCACGGCAAGACCATGACGGA
GAAGGAGATCGTCGACTACGTGGCCAGCCAGGTGACCACCGCCAAGAAGCTGCGGGGCGG
CGTGGTGTTCGTGGACGAGGTCCCGAAGGGCCTGACCGGGAAGCTCGACGCCCGGAAGAT
CCGCGAGATCCTGATCAAGGCCAAGAAGGGCGGCAAGATCGCCGTGTAAGACTAGTAGAT
CTAAAAAAAAAAAAAARAAAAAAAAAAARAAAAAAAADNAAAAAARAAAAAAAARAAAAAAAA
AAAAAATGCATCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCARAGGCTCTTTTCAGAGC
CACCAGAATT

Fig. 1
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Nucleotide sequence of PpLuc(GC) — albumin7 — A64N64

GGGAGAAAGCTTGAGGATGGAGGACGCCAAGAACATCAAGAAGGGCCCGGCGCCCTTCTA
CCCGCTGGAGGACGGGACCGCCGGCGAGCAGCTCCACAAGGCCATGAAGCGGTACGCCCT
GGTGCCGGGCACGATCGCCTTCACCGACGCCCACATCGAGGTCGACATCACCTACGCGGA
GTACTTCGAGATGAGCGTGCGCCTGGCCGAGGCCATGAAGCGGTACGGCCTGAACACCAA
CCACCGGATCGTGGTGTGCTCGGAGAACAGCCTGCAGTTCTTCATGCCGGTGCTGGGCGC
CCTCTTCATCGGCGTGGCCGTCGCCCCGGCGAACGACATCTACAACGAGCGGGAGCTGCT
GAACAGCATGGGGATCAGCCAGCCGACCGTGGTGTTCGTGAGCAAGAAGGGCCTGCAGAA
GATCCTGAACGTGCAGAAGAAGCTGCCCATCATCCAGAAGATCATCATCATGGACAGCAA
GACCGACTACCAGGGCTTCCAGTCGATGTACACGTTCGTGACCAGCCACCTCCCGCCGGG
CTTCAACGAGTACGACTTCGTCCCGGAGAGCTTCGACCGGGACAAGACCATCGCCCTGAT
CATGAACAGCAGCGGCAGCACCGGCCTGCCGAAGGGGGTGGCCCTGCCGCACCGGACCGC
CTGCGTGCGCTTCTCGCACGCCCGGGACCCCATCTTCGGCAACCAGATCATCCCGGACAC
CGCCATCCTGAGCGTGGTGCCGTTCCACCACGGCTTCGGCATGTTCACGACCCTGGGCTA
CCTCATCTGCGGCTTCCGGGTGGTCCTGATGTACCGGTTCGAGGAGGAGCTGTTCCTGCG
GAGCCTGCAGGACTACAAGATCCAGAGCGCGCTGCTCGTGCCGACCCTGTTCAGCTTCTT
CGCCAAGAGCACCCTGATCGACAAGTACGACCTGTCGAACCTGCACGAGATCGCCAGCGG
GGGCGCCCCGCTGAGCAAGGAGGTGGGCGAGGCCGTGGCCAAGCGGTTCCACCTCCCGGG
CATCCGCCAGGGCTACGGCCTGACCGAGACCACGAGCGCGATCCTGATCACCCCCGAGGG
GGACGACAAGCCGGGCGCCGTGGGCAAGGTGGTCCCGTTCTTCGAGGCCAAGGTGGTGGA
CCTGGACACCGGCAAGACCCTGGGCGTGAACCAGCGGGGCGAGCTGTGCGTGCGGGGGCC
GATGATCATGAGCGGCTACGTGAACAACCCGGAGGCCACCAACGCCCTCATCGACAAGGA
CGGCTGGCTGCACAGCGGCGACATCGCCTACTGGGACGAGGACGAGCACTTCTTCATCGT
CGACCGGCTGAAGTCGCTGATCAAGTACAAGGGCTACCAGGTGGCGCCGGCCGAGCTGGA
GAGCATCCTGCTCCAGCACCCCAACATCTTCGACGCCGGCGTGGCCGGGCTGCCGGACGA
CGACGCCGGCGAGCTGCCGGCCGCGGTGGTGGTGCTGGAGCACGGCAAGACCATGACGGA
GAAGGAGATCGTCGACTACGTGGCCAGCCAGGTGACCACCGCCAAGAAGCTGCGGGGCGEG
CGTGGTGTTCGTGGACGAGGTCCCGAAGGGCCTGACCGGGAAGCTCGACGCCCGGAAGAT
CCGCGAGATCCTGATCAAGGCCAAGAAGGGCGGCAAGATCGCCGTGTAAGACTAGTGCAT
CACATTTAAAAGCATCTCAGCCTACCATGAGAATAAGAGAAAGAAAATGAAGATCAATAG
CTTATTCATCTCTTTTTCTTTTTCGTTGGTGTAAAGCCAACACCCTGTCTAAAAAACATA
AATTTCTTTAATCATTTTGCCTCTTTTCTCTGTGCTTCAATTAATAAAAAATGGAAAGAA
CCTAGATCTAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAARAAAAAARARARA
ARAAAAARAAAAAATGCATCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCAAAGGCTCTTT
TCAGAGCCACCAGAATT

Fig. 2
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Nucleotide sequence of RPL32 — PpLuc(GC) — A64N64

GGGGCGCTGCCTACGGAGGTGGCAGCCATCTCCTTCTCGGCATCAAGCTTGAGGATGGAG
GACGCCAAGAACATCAAGAAGGGCCCGGCGCCCTTCTACCCGCTGGAGGACGGGACCGCC
GGCGAGCAGCTCCACAAGGCCATGAAGCGGTACGCCCTGGTGCCGGGCACGATCGCCTTC
ACCGACGCCCACATCGAGGTCGACATCACCTACGCGGAGTACTTCGAGATGAGCGTGCGC
CTGGCCGAGGCCATGAAGCGGTACGGCCTGAACACCAACCACCGGATCGTGGTGTGCTCG
GAGAACAGCCTGCAGTTCTTCATGCCGGTGCTGGGCGCCCTCTTCATCGGCGTGGCCGTC
GCCCCGGCGAACGACATCTACAACGAGCGGGAGCTGCTGAACAGCATGGGGATCAGCCAG
CCGACCGTGGTGTTCGTGAGCAAGAAGGGCCTGCAGAAGATCCTGAACGTGCAGAAGAAG
CTGCCCATCATCCAGAAGATCATCATCATGGACAGCAAGACCGACTACCAGGGCTTCCAG
TCGATGTACACGTTCGTGACCAGCCACCTCCCGCCGGGCTTCAACGAGTACGACTTCGTC
CCGGAGAGCTTCGACCGGGACAAGACCATCGCCCTGATCATGAACAGCAGCGGCAGCACC
GGCCTGCCGAAGGGGGTGGCCCTGCCGCACCGGACCGCCTGCGTGCGCTTCTCGCACGCC
CGGGACCCCATCTTCGGCAACCAGATCATCCCGGACACCGCCATCCTGAGCGTGGTGCCG
TTCCACCACGGCTTCGGCATGTTCACGACCCTGGGCTACCTCATCTGCGGCTTCCGGGTG
GTCCTGATGTACCGGTTCGAGGAGGAGCTGTTCCTGCGGAGCCTGCAGGACTACAAGATC
CAGAGCGCGCTGCTCGTGCCGACCCTGTTCAGCTTCTTCGCCAAGAGCACCCTGATCGAC
AAGTACGACCTGTCGAACCTGCACGAGATCGCCAGCGGGGGCGCCCCGCTGAGCAAGGAG
GTGGGCGAGGCCGTGGCCAAGCGGTTCCACCTCCCGGGCATCCGCCAGGGCTACGGCCTG
ACCGAGACCACGAGCGCGATCCTGATCACCCCCGAGGGGGACGACAAGCCGGGCGCCGTG
GGCAAGGTGGTCCCGTTCTTCGAGGCCAAGGTGGTGGACCTGGACACCGGCAAGACCCTG
GGCGTGAACCAGCGGGGCGAGCTGTGCGTGCGGGGGCCGATGATCATGAGCGGCTACGTG
AACAACCCGGAGGCCACCAACGCCCTCATCGACAAGGACGGCTGGCTGCACAGCGGCGAC
ATCGCCTACTGGGACGAGGACGAGCACTTCTTCATCGTCGACCGGCTGAAGTCGCTGATC
AAGTACAAGGGCTACCAGGTGGCGCCGGCCGAGCTGGAGAGCATCCTGCTCCAGCALCCCC
AACATCTTCGACGCCGGCGTGGCCGGGCTGCCGGACGACGACGCCGGCGAGCTGCCGGLCC
GCGGTGGTGGTGCTGGAGCACGGCAAGACCATGACGGAGAAGGAGATCGTCGACTACGTG
GCCAGCCAGGTGACCACCGCCAAGAAGCTGCGGGGCGGCGTGGTGTTCGTGGACGAGGTC
CCGAAGGGCCTGACCGGGAAGCTCGACGCCCGGAAGATCCGCGAGATCCTGATCAAGGCC
AAGAAGGGCGGCAAGATCGCCGTGTAAGACTAGTAGATCTAAAAAARAAAAAAAARARARNRA
AAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAANAAAAAAARATGCATCCCCCCCCCCC
CCCCCCCCCCCCCCCCCCCCAAAGGCTCTTTTCAGAGCCACCAGAATT

Fig. 3
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Nucleotide sequence of RPL32 — PpLuc(GC) — albumin7 — A64N64

GGGGCGCTGCCTACGGAGGTGGCAGCCATCTCCTTCTCGGCATCAAGCTTGAGGATGGAG
GACGCCAAGAACATCAAGAAGGGCCCGGCGCCCTTCTACCCGCTGGAGGACGGGACCGLCC
GGCGAGCAGCTCCACAAGGCCATGAAGCGGTACGCCCTGGTGCCGGGCACGATCGCCTTC
ACCGACGCCCACATCGAGGTCGACATCACCTACGCGGAGTACTTCGAGATGAGCGTGCGC
CTGGCCGAGGCCATGAAGCGGTACGGCCTGAACACCAACCACCGGATCGTGGTGTGCTCG
GAGAACAGCCTGCAGTTCTTCATGCCGGTGCTGGGCGCCCTCTTCATCGGCGTGGCCGTC
GCCCCGGCGAACGACATCTACAACGAGCGGGAGCTGCTGAACAGCATGGGGATCAGCCAG
CCGACCGTGGTGTTCGTGAGCAAGAAGGGCCTGCAGAAGATCCTGAACGTGCAGAAGAAG
CTGCCCATCATCCAGAAGATCATCATCATGGACAGCAAGACCGACTACCAGGGCTTCCAG
TCGATGTACACGTTCGTGACCAGCCACCTCCCGCCGGGCTTCAACGAGTACGACTTCGTC
CCGGAGAGCTTCGACCGGGACAAGACCATCGCCCTGATCATGAACAGCAGCGGCAGCACC
GGCCTGCCGAAGGGGGTGGCCCTGCCGCACCGGACCGCCTGCGTGCGCTTCTCGCACGCC
CGGGACCCCATCTTCGGCAACCAGATCATCCCGGACACCGCCATCCTGAGCGTGGTGCCG
TTCCACCACGGCTTCGGCATGTTCACGACCCTGGGCTACCTCATCTGCGGCTTCCGGGTG
GTCCTGATGTACCGGTTCGAGGAGGAGCTGTTCCTGCGGAGCCTGCAGGACTACAAGATC
CAGAGCGCGCTGCTCGTGCCGACCCTGTTCAGCTTCTTCGCCAAGAGCACCCTGATCGAC
AAGTACGACCTGTCGAACCTGCACGAGATCGCCAGCGGGGGCGCCCCGCTGAGCAAGGAG
GTGGGCGAGGCCGTGGCCAAGCGGTTCCACCTCCCGGGCATCCGCCAGGGCTACGGCCTG
ACCGAGACCACGAGCGCGATCCTGATCACCCCCGAGGGGGACGACAAGCCGGGCGCCGTG
GGCAAGGTGGTCCCGTTCTTCGAGGCCAAGGTGGTGGACCTGGACACCGGCAAGACCCTG
GGCGTGAACCAGCGGGGCGAGCTGTGCGTGCGGGGGCCGATGATCATGAGCGGCTACGTG
AACAACCCGGAGGCCACCAACGCCCTCATCGACAAGGACGGCTGGCTGCACAGCGGCGAC
ATCGCCTACTGGGACGAGGACGAGCACTTCTTCATCGTCGACCGGCTGAAGTCGCTGATC
AAGTACAAGGGCTACCAGGTGGCGCCGGCCGAGCTGGAGAGCATCCTGCTCCAGCACCCC
AACATCTTCGACGCCGGCGTGGCCGGGCTGCCGGACGACGACGCCGGCGAGCTGCCGGCC
GCGGTGGTGGTGCTGGAGCACGGCAAGACCATGACGGAGAAGGAGATCGTCGACTACGTG
GCCAGCCAGGTGACCACCGCCAAGAAGCTGCGGGGCGGCGTGGTGTTCGTGGACGAGGTC
CCGAAGGGCCTGACCGGGAAGCTCGACGCCCGGAAGATCCGCGAGATCCTGATCAAGGCC
AAGAAGGGCGGCAAGATCGCCGTGTAAGACTAGTGCATCACATTTAAAAGCATCTCAGCC
TACCATGAGAATAAGAGAAAGAAAATGAAGATCAATAGCTTATTCATCTCTTTTTCTTTT
TCGTTGGTGTAAAGCCAACACCCTGTCTAAAAAACATAAATTTCTTTAATCATTTTGCCT
CTTTTCTCTGTGCTTCAATTAATARAAAATGGAAAGAACCTAGATCTAAARAAAAAAAAAA
AAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAARAAAAATGCATCCCC
CCCCCCCCCCCCCCCCCCCCCCCCCCCAAAGGCTCTTTTCAGAGCCACCAGAATT

Fig. 4



WO 2013/143700 PCT/EP2013/000938

5/30

PpLuc from mRNA with combined UTRs (HDF)

rpl32 - PpLuc(GC) - albumin7 - A64N64

rpl32 - PpLuc(GC) - A64N64

I — -

PpLuc(GC) - albumin7 - A64N64

m 24h
PpLuc (GC) - A64N64 -@
| | |
0 5.0x105 1.0x106 1.5x108

PpLuc / RrLuc [RLU]

mean, SD

Fig. 5



10

15

20

25

30

35

40

WO 2013/143700 : PCT/EP2013/000938

6/30

Nucleotide sequence of RPL35 — PpLuc(GC) — albumin7 — A64N64

GGGGAGCGGGCGGCGGCGTTGGCGGCTTGTGCAGCARAAGCTTGAGGATGGAGGACGCCAA
GAACATCAAGAAGGGCCCGGCGCCCTTCTACCCGCTGGAGGACGGGACCGCCGGCGAGCA
GCTCCACAAGGCCATGAAGCGGTACGCCCTGGTGCCGGGCACGATCGCCTTCACCGACGC
CCACATCGAGGTCGACATCACCTACGCGGAGTACTTCGAGATGAGCGTGCGCCTGGCCGA
GGCCATGAAGCGGTACGGCCTGAACACCAACCACCGGATCGTGGTGTGCTCGGAGAACAG
CCTGCAGTTCTTCATGCCGGTGCTGGGCGCCCTCTTCATCGGCGTGGCCGTCGCCCCGGC
GAACGACATCTACAACGAGCGGGAGCTGCTGAACAGCATGGGGATCAGCCAGCCGACCGT
GGTGTTCGTGAGCAAGAAGGGCCTGCAGAAGATCCTGAACGTGCAGAAGAAGCTGCCCAT
CATCCAGAAGATCATCATCATGGACAGCAAGACCGACTACCAGGGCTTCCAGTCGATGTA
CACGTTCGTGACCAGCCACCTCCCGCCGGGCTTCAACGAGTACGACTTCGTCCCGGAGAG
CTTCGACCGGGACAAGACCATCGCCCTGATCATGAACAGCAGCGGCAGCACCGGCCTGCC
GAAGGGGGTGGCCCTGCCGCACCGGACCGCCTGCGTGCGCTTCTCGCACGCCCGGGACCC
CATCTTCGGCAACCAGATCATCCCGGACACCGCCATCCTGAGCGTGGTGCCGTTCCACCA
CGGCTTCGGCATGTTCACGACCCTGGGCTACCTCATCTGCGGCTTCCGGGTGGTCCTGAT
GTACCGGTTCGAGGAGGAGCTGTTCCTGCGGAGCCTGCAGGACTACAAGATCCAGAGCGC
GCTGCTCGTGCCGACCCTGTTCAGCTTCTTCGCCAAGAGCACCCTGATCGACAAGTACGA
CCTGTCGAACCTGCACGAGATCGCCAGCGGGGGCGCCCCGCTGAGCAAGGAGGTGGGCGA
GGCCGTGGCCAAGCGGTTCCACCTCCCGGGCATCCGCCAGGGCTACGGCCTGACCGAGAL
CACGAGCGCGATCCTGATCACCCCCGAGGGGGACGACAAGCCGGGCGCCGTGGGCAAGGT
GGTCCCGTTCTTCGAGGCCAAGGTGGTGGACCTGGACACCGGCAAGACCCTGGGCGTGAA
CCAGCGGGGCGAGCTGTGCGTGCGGGGGCCGATGATCATGAGCGGCTACGTGAACAACCC
GGAGGCCACCAACGCCCTCATCGACAAGGACGGCTGGCTGCACAGCGGCGACATCGCCTA
CTGGGACGAGGACGAGCACTTCTTCATCGTCGACCGGCTGAAGTCGCTGATCAAGTACAA
GGGCTACCAGGTGGCGCCGGCCGAGCTGGAGAGCATCCTGCTCCAGCACCCCAACATCTT
CGACGCCGGCGTGGCCGGGCTGCCGGACGACGACGCCGGCGAGCTGCCGGCCGCGGTGGT
GGTGCTGGAGCACGGCAAGACCATGACGGAGAAGGAGATCGTCGACTACGTGGCCAGCCA
GGTGACCACCGCCAAGAAGCTGCGGGGCGGCGTGGTGTTCGTGGACGAGGTCCCGAAGGG
CCTGACCGGGAAGCTCGACGCCCGGAAGATCCGCGAGATCCTGATCAAGGCCAAGAAGGG
CGGCAAGATCGCCGTGTAAGACTAGTGCATCACATTTAAAAGCATCTCAGCCTACCATGA
GAATAAGAGAAAGAAAATGAAGATCAATAGCTTATTCATCTCTTTTTCTTTTTCGTTGGT
GTAAAGCCAACACCCTGTCTAAAAAACATAAATTTCTTTAATCATTTTGCCTCTTTTCTC
TGTGCTTCAATTAATAAAAAATGGAAAGAACCTAGATCTAAAAAAAAAAAARAAAAAAANA
AARAAAAAAAADAAAAAAAAARAAAAAAAAAAAAAAAAARAAATGCATCCCCCCCCCCCC
CCCCCCCCCCCCCCCCCCCAAAGGCTCTTTTCAGAGCCACCAGAATT
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Nucleotide sequence of RPL21 — PpLuc(GC) — albumin7 — A64NG4

GGGGCCGGAACCGCCATCTTCCAGTAATTCGCCAAAAAGCTTGAGGATGGAGGACGCCAA
GAACATCAAGAAGGGCCCGGCGCCCTTCTACCCGCTGGAGGACGGGACCGCCGGCGAGCA
GCTCCACAAGGCCATGAAGCGGTACGCCCTGGTGCCGGGCACGATCGCCTTCACCGACGC
CCACATCGAGGTCGACATCACCTACGCGGAGTACTTCGAGATGAGCGTGCGCCTGGCCGA
GGCCATGAAGCGGTACGGCCTGAACACCAACCACCGGATCGTGGTGTGCTCGGAGAACAG
CCTGCAGTTCTTCATGCCGGTGCTGGGCGCCCTCTTCATCGGCGTGGCCGTCGCCCCGGC
GAACGACATCTACAACGAGCGGGAGCTGCTGAACAGCATGGGGATCAGCCAGCCGACCGT
GGTGTTCGTGAGCAAGAAGGGCCTGCAGAAGATCCTGAACGTGCAGAAGAAGCTGCCCAT
CATCCAGAAGATCATCATCATGGACAGCAAGACCGACTACCAGGGCTTCCAGTCGATGTA
CACGTTCGTGACCAGCCACCTCCCGCCGGGCTTCAACGAGTACGACTTCGTCCCGGAGAG
CTTCGACCGGGACAAGACCATCGCCCTGATCATGAACAGCAGCGGCAGCACCGGCCTGCC
GAAGGGGGTGGCCCTGCCGCACCGGACCGCCTGCGTGCGCTTCTCGCACGCCCGGGACCC
CATCTTCGGCAACCAGATCATCCCGGACACCGCCATCCTGAGCGTGGTGCCGTTCCACCA
CGGCTTCGGCATGTTCACGACCCTGGGCTACCTCATCTGCGGCTTCCGGGTGGTCCTGAT
GTACCGGTTCGAGGAGGAGCTGTTCCTGCGGAGCCTGCAGGACTACAAGATCCAGAGCGC
GCTGCTCGTGCCGACCCTGTTCAGCTTCTTCGCCAAGAGCACCCTGATCGACAAGTACGA
CCTGTCGAACCTGCACGAGATCGCCAGCGGGGGCGCCCCGCTGAGCAAGGAGGTGGGCGA
GGCCGTGGCCAAGCGGTTCCACCTCCCGGGCATCCGCCAGGGCTACGGCCTGACCGAGAC
CACGAGCGCGATCCTGATCACCCCCGAGGGGGACGACAAGCCGGGCGCCGTGGGCAAGGT
GGTCCCGTTCTTCGAGGCCAAGGTGGTGGACCTGGACACCGGCAAGACCCTGGGCGTGAA
CCAGCGGGGCGAGCTGTGCGTGCGGGGGCCGATGATCATGAGCGGCTACGTGAACAACCC
GGAGGCCACCAACGCCCTCATCGACAAGGACGGCTGGCTGCACAGCGGCGACATCGCCTA
CTGGGACGAGGACGAGCACTTCTTCATCGTCGACCGGCTGAAGTCGCTGATCAAGTACAA
GGGCTACCAGGTGGCGCCGGCCGAGCTGGAGAGCATCCTGCTCCAGCACCCCAACATCTT
CGACGCCGGCGTGGCCGGGCTGCCGGACGACGACGCCGGCGAGCTGCCGGCCGCGGTGGT
GGTGCTGGAGCACGGCAAGACCATGACGGAGAAGGAGATCGTCGACTACGTGGCCAGCCA
GGTGACCACCGCCAAGAAGCTGCGGGGCGGCGTGGTGTTCGTGGACGAGGTCCCGAAGGG
CCTGACCGGGAAGCTCGACGCCCGGAAGATCCGCGAGATCCTGATCAAGGCCAAGAAGGG
CGGCAAGATCGCCGTGTAAGACTAGTGCATCACATTTAAAAGCATCTCAGCCTACCATGA
GAATAAGAGAAAGAARATGAAGATCAATAGCTTATTCATCTCTTTTTCTTTTTICGTTGGT
GTAAAGCCAACACCCTGTCTAAAAAACATAAATTTCTTTAATCATTTTGCCTCTTTTCTC
TGTGCTTCAATTAATAAAAAATGGAAAGAACCTAGATCTAAAAAAAAAAAAARRAARAARA
AAAAAAAAAAAAAAARAAAAAAAAAAAAAAAAAAAAAAARAARATGCATCCCCCCCCCCCC
CCCCCCCCCCCCCCCCCCCAAAGGCTCTTTTCAGAGCCACCAGAATT
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Nucleotide sequence of atp5a1 — PpLuc(GC) — albumin7 — A64N64

GGGCGGCTCGGCCATTTTGTCCCAGTCAGTCCGGAGGCTGCGGCTGCAGAAGTACCGCCT
GCGGAGTAACTGCAAAGAAGCTTGAGGATGGAGGACGCCAAGAACATCAAGAAGGGCCCG
GCGCCCTTCTACCCGCTGGAGGACGGGACCGCCGGCGAGCAGCTCCACAAGGCCATGAAG
CGGTACGCCCTGGTGCCGGGCACGATCGCCTTCACCGACGCCCACATCGAGGTCGACATC
ACCTACGCGGAGTACTTCGAGATGAGCGTGCGCCTGGCCGAGGCCATGAAGCGGTACGGC
CTGAACACCAACCACCGGATCGTGGTGTGCTCGGAGAACAGCCTGCAGTTCTTCATGCCG
GTGCTGGGCGCCCTCTTCATCGGCGTGGCCGTCGCCCCGGCGAACGACATCTACAACGAG
CGGGAGCTGCTGAACAGCATGGGGATCAGCCAGCCGACCGTGGTGTTCGTGAGCAAGAAG
GGCCTGCAGAAGATCCTGAACGTGCAGAAGAAGCTGCCCATCATCCAGAAGATCATCATC
ATGGACAGCAAGACCGACTACCAGGGCTTCCAGTCGATGTACACGTTCGTGACCAGCCAC
CTCCCGCCGGGCTTCAACGAGTACGACTTCGTCCCGGAGAGCTTCGACCGGGACAAGACC
ATCGCCCTGATCATGAACAGCAGCGGCAGCACCGGCCTGCCGAAGGGGGTGGCCCTGCCG
CACCGGACCGCCTGCGTGCGCTTCTCGCACGCCCGGGACCCCATCTTCGGCAACCAGATC
ATCCCGGACACCGCCATCCTGAGCGTGGTGCCGTTCCACCACGGCTTCGGCATGTTCACG
ACCCTGGGCTACCTCATCTGCGGCTTCCGGGTGGTCCTGATGTACCGGTTCGAGGAGGAG
CTGTTCCTGCGGAGCCTGCAGGACTACAAGATCCAGAGCGCGCTGCTCGTGCCGACCCTG
TTCAGCTTCTTCGCCAAGAGCACCCTGATCGACAAGTACGACCTGTCGAACCTGCACGAG
ATCGCCAGCGGGGGCGCCCCGCTGAGCAAGGAGGTGGGCGAGGCCGTGGCCAAGCGGTTC
CACCTCCCGGGCATCCGCCAGGGCTACGGCCTGACCGAGACCACGAGCGCGATCCTGATC
ACCCCCGAGGGGGACGACAAGCCGGGCGCCGTGGGCAAGGTGGTCCCGTTCTTCGAGGCC
AAGGTGGTGGACCTGGACACCGGCAAGACCCTGGGCGTGAACCAGCGGGGCGAGCTGTGC
GTGCGGGGGCCGATGATCATGAGCGGCTACGTGAACAACCCGGAGGCCACCAACGCCCTC
ATCGACAAGGACGGCTGGCTGCACAGCGGCGACATCGCCTACTGGGACGAGGACGAGCAC
TTCTTCATCGTCGACCGGCTGAAGTCGCTGATCAAGTACAAGGGCTACCAGGTGGCGCCG
GCCGAGCTGGAGAGCATCCTGCTCCAGCACCCCAACATCTTCGACGCCGGCGTGGCCGGGE
CTGCCGGACGACGACGCCGGCGAGCTGCCGGCCGCGGTGGTGGTGCTGGAGCACGGCAAG
ACCATGACGGAGAAGGAGATCGTCGACTACGTGGCCAGCCAGGTGACCACCGCCAAGAAG
CTGCGGGGCGGCGTGGTGTTCGTGGACGAGGTCCCGAAGGGCCTGACCGGGAAGCTCGAC
GCCCGGAAGATCCGCGAGATCCTGATCAAGGCCAAGAAGGGCGGCAAGATCGCCGTGTAA
GACTAGTGCATCACATTTAAAAGCATCTCAGCCTACCATGAGAATAAGAGAAAGAAAATG
AAGATCAATAGCTTATTCATCTCTTTTTCTTTTTCGTTGGTGTAAAGCCAACACCCTGTC
TAAAAAACATAAATTTCTTTAATCATTTTGCCTCTTTTCTCTGTGCTTCAATTAATAAAA
AATGGAAAGAACCTAGATCTAAAAAAAAAAAAAAAAAAAAAANAAAAAANAAAAANANRRA
ARAAAAAARAAAAAAAARAAARARATGCATCCCCCCCCCCLCCCCLCCCeeeceececceece
AAAGGCTCTTTTCAGAGCCACCAGAATT
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Nucleotide sequence of HSD17B4 — PpLuc(GC) — albumin7 — A64N64

GGGTCCCGCAGTCGGCGTCCAGCGGCTCTGCTTGTTCGTGTGTGTGTCGTTGCAGGCCTT
ATTCAAGCTTGAGGATGGAGGACGCCAAGAACATCAAGAAGGGCCCGGCGCCCTTCTACC
CGCTGGAGGACGGGACCGCCGGCGAGCAGCTCCACAAGGCCATGAAGCGGTACGCCCTGG
TGCCGGGCACGATCGCCTTCACCGACGCCCACATCGAGGTCGACATCACCTACGCGGAGT
ACTTCGAGATGAGCGTGCGCCTGGCCGAGGCCATGAAGCGGTACGGCCTGAACACCAACC
ACCGGATCGTGGTGTGCTCGGAGAACAGCCTGCAGTTCTTCATGCCGGTGCTGGGCGCCC
TCTTCATCGGCGTGGCCGTCGCCCCGGCGAACGACATCTACAACGAGCGGGAGCTGCTGA
ACAGCATGGGGATCAGCCAGCCGACCGTGGTGTTCGTGAGCAAGAAGGGCCTGCAGAAGA
TCCTGAACGTGCAGAAGAAGCTGCCCATCATCCAGAAGATCATCATCATGGACAGCAAGA
CCGACTACCAGGGCTTCCAGTCGATGTACACGTTCGTGACCAGCCACCTCCCGCCGGGCT
TCAACGAGTACGACTTCGTCCCGGAGAGCTTCGACCGGGACAAGACCATCGCCCTGATCA
TGAACAGCAGCGGCAGCACCGGCCTGCCGAAGGGGGTGGCCCTGCCGCACCGGACCGLCCT
GCGTGCGCTTCTCGCACGCCCGGGACCCCATCTTCGGCAACCAGATCATCCCGGACACCG
CCATCCTGAGCGTGGTGCCGTTCCACCACGGCTTCGGCATGTTCACGACCCTGGGCTACC
TCATCTGCGGCTTCCGGGTGGTCCTGATGTACCGGTTCGAGGAGGAGCTGTTCCTGCGGA
GCCTGCAGGACTACAAGATCCAGAGCGCGCTGCTCGTGCCGACCCTGTTCAGCTTICTTCG
CCAAGAGCACCCTGATCGACAAGTACGACCTGTCGAACCTGCACGAGATCGCCAGCGGGG
GCGCCCCGCTGAGCAAGGAGGTGGGCGAGGCCGTGGCCAAGCGGTTCCACCTCCCGGGCA
TCCGCCAGGGCTACGGCCTGACCGAGACCACGAGCGCGATCCTGATCACCCCCGAGGGGG
ACGACAAGCCGGGCGCCGTGGGCAAGGTGGTCCCGTTCTTCGAGGCCAAGGTGGTGGACC
TGGACACCGGCAAGACCCTGGGCGTGAACCAGCGGGGCGAGCTGTGCGTGCGGGGGCCGA
TGATCATGAGCGGCTACGTGAACAACCCGGAGGCCACCAACGCCCTCATCGACAAGGACG
GCTGGCTGCACAGCGGCGACATCGCCTACTGGGACGAGGACGAGCACTTICTTCATCGTCG
ACCGGCTGAAGTCGCTGATCAAGTACAAGGGCTACCAGGTGGCGCCGGCCGAGCTGGAGA
GCATCCTGCTCCAGCACCCCAACATCTTCGACGCCGGCGTGGCCGGGCTGCCGGACGACG
ACGCCGGCGAGCTGCCGGCCGCGGTGGTGGTGCTGGAGCACGGCAAGACCATGACGGAGA
AGGAGATCGTCGACTACGTGGCCAGCCAGGTGACCACCGCCAAGAAGCTGCGGGGCGGLG
TGGTGTTCGTGGACGAGGTCCCGAAGGGCCTGACCGGGAAGCTCGACGCCCGGAAGATCC
GCGAGATCCTGATCAAGGCCAAGAAGGGCGGCAAGATCGCCGTGTAAGACTAGTGCATCA
CATTTAAAAGCATCTCAGCCTACCATGAGAATAAGAGAAAGAAAATGAAGATCAATAGCT
TATTCATCTCTTTTTCTTTTTCGTTGGTGTAAAGCCAACACCCTGTCTAAAAAACATAAA
TTTCTTTAATCATTTTGCCTCTTTTCTCTGTGCTTCAATTAATAARAAAATGGAAAGAACC
TAGATCTAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAARAAAARAAAAAAADA
AAAARAARAAATGCATCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCAAAGGCTCTTTTC
AGAGCCACCAGAATT

Fig. 9
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Nucleotide sequence of AIG1 — PpLuc(GC) — albumin7 — A64N64

GGGCCGCCCAGCCGGTCCAGGCCTCTGGCGAACAAGCTTGAGGATGGAGGACGCCAAGAA
CATCAAGAAGGGCCCGGCGCCCTTCTACCCGCTGGAGGACGGGACCGCCGGCGAGCAGCT
CCACAAGGCCATGAAGCGGTACGCCCTGGTGCCGGGCACGATCGCCTTCACCGACGCCCA
CATCGAGGTCGACATCACCTACGCGGAGTACTTCGAGATGAGCGTGCGCCTGGCCGAGGC
CATGAAGCGGTACGGCCTGAACACCAACCACCGGATCGTGGTGTGCTCGGAGAACAGCCT
GCAGTTCTTCATGCCGGTGCTGGGCGCCCTCTTCATCGGCGTGGCCGTCGCCCCGGCGAA
CGACATCTACAACGAGCGGGAGCTGCTGAACAGCATGGGGATCAGCCAGCCGACCGTGGT
GTTCGTGAGCAAGAAGGGCCTGCAGAAGATCCTGAACGTGCAGAAGAAGCTGCCCATCAT
CCAGAAGATCATCATCATGGACAGCAAGACCGACTACCAGGGCTTCCAGTCGATGTACAC
GTTCGTGACCAGCCACCTCCCGCCGGGCTTCAACGAGTACGACTTCGTCCCGGAGAGCTT
CGACCGGGACAAGACCATCGCCCTGATCATGAACAGCAGCGGCAGCACCGGCCTGCCGAA
GGGGGTGGCCCTGCCGCACCGGACCGCCTGCGTGCGCTTCTCGCACGCCCGGGACCCCAT
CTTCGGCAACCAGATCATCCCGGACACCGCCATCCTGAGCGTGGTGCCGTTCCACCACGG
CTTCGGCATGTTCACGACCCTGGGCTACCTCATCTGCGGCTTCCGGGTGGTCCTGATGTA
CCGGTTCGAGGAGGAGCTGTTCCTGCGGAGCCTGCAGGACTACAAGATCCAGAGCGCGCT
GCTCGTGCCGACCCTGTTCAGCTTCTTCGCCAAGAGCACCCTGATCGACAAGTACGACCT
GTCGAACCTGCACGAGATCGCCAGCGGGGGCGCCCCGCTGAGCAAGGAGGTGGGCGAGGC
CGTGGCCAAGCGGTTCCACCTCCCGGGCATCCGCCAGGGCTACGGCCTGACCGAGACCAC
GAGCGCGATCCTGATCACCCCCGAGGGGGACGACAAGCCGGGCGCCGTGGGCAAGGTGGT
CCCGTTCTTCGAGGCCAAGGTGGTGGACCTGGACACCGGCAAGACCCTGGGCGTGAACCA
GCGGGGCGAGCTGTGCGTGCGGGGGCCGATGATCATGAGCGGCTACGTGAACAACCCGGA
GGCCACCAACGCCCTCATCGACAAGGACGGCTGGCTGCACAGCGGCGACATCGCCTACTG
GGACGAGGACGAGCACTTCTTCATCGTCGACCGGCTGAAGTCGCTGATCAAGTACAAGGG
CTACCAGGTGGCGCCGGCCGAGCTGGAGAGCATCCTGCTCCAGCACCCCAACATCTTCGA
CGCCGGCGTGGCCGGGCTGCCGGACGACGACGCCGGCGAGCTGCCGGCCGCGGTGGTGGT
GCTGGAGCACGGCAAGACCATGACGGAGAAGGAGATCGTCGACTACGTGGCCAGCCAGGT
GACCACCGCCAAGAAGCTGCGGGGCGGCGTGGTGTTCGTGGACGAGGTCCCGAAGGGCCT
GACCGGGAAGCTCGACGCCCGGAAGATCCGCGAGATCCTGATCAAGGCCAAGAAGGGCGG
CAAGATCGCCGTGTAAGACTAGTGCATCACATTTAAAAGCATCTCAGCCTACCATGAGAA
TAAGAGAAAGAAAATGAAGATCAATAGCTTATTCATCTCTTTTTICTTTTTCGTTGGTGTA
AAGCCAACACCCTGTCTAAAAAACATAAATTTCTTTAATCATTTTGCCTCTTTTCTCTGT
GCTTCAATTAATAAAAAATGGAAAGAACCTAGATCTAAAAAAAAARAAAAAAAAAARARARARDA
AAAAAAAAARAAAAAARAAAAAAAAAAAARAAARARAARARAATGCATCCCCCCCCCCCCCCC
CCCCCCCCCCCCCCCCAAAGGCTCTTTTCAGAGCCACCAGAATT
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Nucleotide sequence of COX6C — PpLuc(GC) — albumin7 — A64N64

GGAGTCAGGAAGGACGTTGGTGTTGAGGTTAGCATACGTATCAAGGACAGTAACTACCAA
GCTTGAGGATGGAGGACGCCAAGAACATCAAGAAGGGCCCGGCGCCCTTCTACCCGCTGG
AGGACGGGACCGCCGGCGAGCAGCTCCACAAGGCCATGAAGCGGTACGCCCTGGTGCCGG
GCACGATCGCCTTCACCGACGCCCACATCGAGGTCGACATCACCTACGCGGAGTACTTCG
AGATGAGCGTGCGCCTGGCCGAGGCCATGAAGCGGTACGGCCTGAACACCAACCACCGGA
TCGTGGTGTGCTCGGAGAACAGCCTGCAGTTC TTCATGCCGGTGCTGGGCGCCCTCTTCA
TCGGCGTGGCCGTCGCCCCGGCGAACGACATC TACAACGAGCGGGAGC TGCTGAACAGCA
TGGGGATCAGCCAGCCGACCGTGGTGTTCGTGAGCAAGAAGGGCCTGCAGAAGATCCTGA
ACGTGCAGAAGAAGCTGCCCATCATCCAGAAGATCATCATCATGGACAGCAAGACCGACT
ACCAGGGCTTCCAGTCGATGTACACGTTCGTGACCAGCCACCTCCCGCCGGGCTTCAACG
AGTACGACTTCGTCCCGGAGAGCTTCGACCGGGACAAGACCATCGCCCTGATCATGAACA
GCAGCGGCAGCACCGGCCTGCCGAAGGGGGTGGCCCTGCCGCACCGGACCGCCTGCGTGC
GCTTCTCGCACGCCCGGGACCCCATCTTCGGCAACCAGATCATCCCGGACACCGCCATCC
TGAGCGTGGTGCCGTTCCACCACGGCTTCGGCATGTTCACGACCCTGGGCTACCTCATCT
GCGGCTTCCGGGTGGTCCTGATGTACCGGT TCGAGGAGGAGCTGTTCCTGCGGAGCCTGC
AGGACTACAAGATCCAGAGCGCGCTGCTCGTGCCGACCCTGTTCAGCTTCTTCGCCAAGA
GCACCCTGATCGACAAGTACGACCTGTCGAACCTGCACGAGATCGCCAGCGGGGGCGCCC
CGCTGAGCAAGGAGGTGGGCGAGGCCGTGGCCAAGCGGTTCCACCTCCCGGGCATCCGCC
AGGGCTACGGCCTGACCGAGACCACGAGCGCGATCCTGATCACCCCCGAGGGGGACGACA
AGCCGGGCGCCGTGGGCAAGGTGGTCCCGTTCTTCGAGGCCAAGGTGGTGGACCTGGACA
CCGGCAAGACCCTGGGCGTGAACCAGCGGGGCGAGCTGTGCGTGCGGGGGCCGATGATCA
TGAGCGGCTACGTGAACAACCCGGAGGCCACCAACGCCCTCATCGACAAGGACGGCTGGC
TGCACAGCGGCGACATCGCCTACTGGGACGAGGACGAGCACTTCTTCATCGTCGACCGGC
TGAAGTCGCTGATCAAGTACAAGGGCTACCAGGTGGCGCCGGCCGAGC TGGAGAGCATCC
TGCTCCAGCACCCCAACATCTTCGACGCCGGCGTGGCCGGGCTGCCGGACGACGACGCCG
GCGAGCTGCCGGCCGCGGTGGTGGTGCTGGAGCACGGCAAGACCATGACGGAGAAGGAGA
TCGTCGACTACGTGGCCAGCCAGGTGACCACCGCCAAGAAGCTGCGGGGCGGCGTGGTGT
TCGTGGACGAGGTCCCGAAGGGCCTGACCGGGAAGC TCGACGCCCGGAAGATCCGCGAGA
TCCTGATCAAGGCCAAGAAGGGCGGCAAGATCGCCGTGTAAGACTAGTGCATCACATTTA
AAAGCATCTCAGCCTACCATGAGAATAAGAGAAAGAAAATGAAGATCAATAGCTTATTCA
TCTCTTTTTCTTTTTCGTTGGTGTAAAGCCAACACCCTGTCTAAAAAACATARATTTCTT
TAATCATTTTGCCTCTTTTCTCTGTGCTTCAATTAATAAAAAATGGAAAGAACCTAGATC
TAAAAAARAAARAAAAAAAAAAAAAAAAAARAAAAAAAAAAAAAAAAAAAAAARAAARAARA
AAAAATGCATCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCARAGGCTCTTTTCAGAGCC
ACCAGAATT
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Nucleotide sequence of ASAH1 — PpLuc(GC) — albumin7 — A64N64

GGGCCTCTGCTGGAGTCCGGGGAGTGGCGTTGGCTGCTAGAGCGAAGCTTGAGGATGGAG
GACGCCAAGAACATCAAGAAGGGCCCGGCGCCCTTCTACCCGCTGGAGGACGGGACCGCC
GGCGAGCAGCTCCACAAGGCCATGAAGCGGTACGCCCTGGTGCCGGGCACGATCGCCTTC
ACCGACGCCCACATCGAGGTCGACATCACCTACGCGGAGTACTTCGAGATGAGCGTGCGC
CTGGCCGAGGCCATGAAGCGGTACGGCCTGAACACCAACCACCGGATCGTGGTGTGCTCG
GAGAACAGCCTGCAGTTCTTCATGCCGGTGCTGGGCGCCCTCTTCATCGGCGTGGCCGTC
GCCCCGGCGAACGACATCTACAACGAGCGGGAGCTGCTGAACAGCATGGGGATCAGCCAG
CCGACCGTGGTGTTCGTGAGCAAGAAGGGCCTGCAGAAGATCCTGAACGTGCAGAAGAAG
CTGCCCATCATCCAGAAGATCATCATCATGGACAGCAAGACCGACTACCAGGGCTTCCAG
TCGATGTACACGTTCGTGACCAGCCACCTCCCGCCGGGCTTCAACGAGTACGACTTCGTC
CCGGAGAGCTTCGACCGGGACAAGACCATCGCCCTGATCATGAACAGCAGCGGCAGCACC
GGCCTGCCGAAGGGGGTGGCCCTGCCGCACCGGACCGCCTGCGTGCGCTTCTCGCACGLCC
CGGGACCCCATCTTCGGCAACCAGATCATCCCGGACACCGCCATCCTGAGCGTGGTGCCG
TTCCACCACGGCTTCGGCATGTTCACGACCCTGGGCTACCTCATCTGCGGCTTCCGGGTG
GTCCTGATGTACCGGTTCGAGGAGGAGCTGTTCCTGCGGAGCCTGCAGGACTACAAGATC
CAGAGCGCGCTGCTCGTGCCGACCCTGTTCAGCTTCTTCGCCAAGAGCACCCTGATCGAC
AAGTACGACCTGTCGAACCTGCACGAGATCGCCAGCGGGGGCGCCCCGCTGAGCAAGGAG
GTGGGCGAGGCCGTGGCCAAGCGGTTCCACCTCCCGGGCATCCGCCAGGGCTACGGCCTG
ACCGAGACCACGAGCGCGATCCTGATCACCCCCGAGGGGGACGACAAGCCGGGCGCCGTG
GGCAAGGTGGTCCCGTTCTTCGAGGCCAAGGTGGTGGACCTGGACACCGGCAAGACCCTG
GGCGTGAACCAGCGGGGCGAGCTGTGCGTGCGGGGGCCGATGATCATGAGCGGCTACGTG
AACAACCCGGAGGCCACCAACGCCCTCATCGACAAGGACGGCTGGCTGCACAGCGGCGAC
ATCGCCTACTGGGACGAGGACGAGCACTTCTTCATCGTCGACCGGCTGAAGTCGCTGATC
AAGTACAAGGGCTACCAGGTGGCGCCGGCCGAGCTGGAGAGCATCCTGCTCCAGCACCCC
AACATCTTCGACGCCGGCGTGGCCGGGCTGCCGGACGACGACGCCGGCGAGCTGCCGGCC
GCGGTGGTGGTGCTGGAGCACGGCAAGACCATGACGGAGAAGGAGATCGTCGACTACGTG
GCCAGCCAGGTGACCACCGCCAAGAAGCTGCGGGGCGGCGTGGTGTTCGTGGACGAGGTC
CCGAAGGGCCTGACCGGGAAGCTCGACGCCCGGAAGATCCGCGAGATCCTGATCAAGGCC
AAGAAGGGCGGCAAGATCGCCGTGTAAGACTAGTGCATCACATTTAAAAGCATCTCAGCC
TACCATGAGAATAAGAGAAAGAAAATGAAGATCAATAGCTTATTCATCTCTTTTTCTTTT
TCGTTGGTGTAAAGCCAACACCCTGTCTAAAAAACATAAATTTCTTTAATCATTTTGCCT
CTTTTCTCTGTGCTTCAATTAATAAAAAATGGAAAGAACCTAGATCTAAAAAAAAAAAAA
AAAAAAAAAAAAAAAAAARAAAAAAAAAAAARAAAAAARAAAANAAAAAAAATGCATCCCC
CCCCCCCCCCCCCCCCCCCCCCCCCCCAAAGGCTCTTTTCAGAGCCACCAGAATT

Fig. 12



10

15

20

25

30

35

40

WO 2013/143700 PCT/EP2013/000938

13/30

Nucleotide sequence of mMRPL21 -~ PpLuc(GC) — albumin7 — A64N64

GGGGCCGCCGCAGCCATCTTCCAGTAACTCGCCAAAAAGCTTGAGGATGGAGGACGCCAA
GAACATCAAGAAGGGCCCGGCGCCCTTCTACCCGCTGGAGGACGGGACCGCCGGCGAGCA
GCTCCACAAGGCCATGAAGCGGTACGCCCTGGTGCCGGGCACGATCGCCTTCACCGALCGL
CCACATCGAGGTCGACATCACCTACGCGGAGTACTTCGAGATGAGCGTGCGCCTGGCCGA
GGCCATGAAGCGGTACGGCCTGAACACCAACCACCGGATCGTGGTGTGCTCGGAGAACAG
CCTGCAGTTCTTCATGCCGGTGCTGGGCGCCCTCTTCATCGGCGTGGCCGTCGCCCCGGL
GAACGACATCTACAACGAGCGGGAGCTGCTGAACAGCATGGGGATCAGCCAGCCGACCGT
GGTGTTCGTGAGCAAGAAGGGCCTGCAGAAGATCCTGAACGTGCAGAAGAAGCTGCCCAT
CATCCAGAAGATCATCATCATGGACAGCAAGACCGACTACCAGGGCTTCCAGTCGATGTA
CACGTTCGTGACCAGCCACCTCCCGCCGGGCTTCAACGAGTACGACTTCGTCCCGGAGAG
CTTCGACCGGGACAAGACCATCGCCCTGATCATGAACAGCAGCGGCAGCACCGGCCTGCC
GAAGGGGGTGGCCCTGCCGCACCGGACCGCCTGCGTGCGCTTCTCGCACGCCCGGGACCC
CATCTTCGGCAACCAGATCATCCCGGACACCGCCATCCTGAGCGTGGTGCCGTTCCACCA
CGGCTTCGGCATGTTCACGACCCTGGGCTACCTCATCTGCGGCTTCCGGGTGGTCCTGAT
GTACCGGTTCGAGGAGGAGCTGTTCCTGCGGAGCCTGCAGGACTACAAGATCCAGAGCGC
GCTGCTCGTGCCGACCCTGTTCAGCTTCTTCGCCAAGAGCACCCTGATCGACAAGTACGA
CCTGTCGAACCTGCACGAGATCGCCAGCGGGGGCGCCCCGCTGAGCAAGGAGGTGGGCGA
GGCCGTGGCCAAGCGGTTCCACCTCCCGGGCATCCGCCAGGGCTACGGCCTGACCGAGAC
CACGAGCGCGATCCTGATCACCCCCGAGGGGGACGACAAGCCGGGCGCCGTGGGCAAGGT
GGTCCCGTTCTTCGAGGCCAAGGTGGTGGACCTGGACACCGGCAAGACCCTGGGCGTGAA
CCAGCGGGGCGAGCTGTGCGTGCGGGGGCCGATGATCATGAGCGGCTACGTGAACAACCC
GGAGGCCACCAACGCCCTCATCGACAAGGACGGCTGGCTGCACAGCGGCGACATCGCCTA
CTGGGACGAGGACGAGCACTTCTTCATCGTCGACCGGCTGAAGTCGCTGATCAAGTACAA
GGGCTACCAGGTGGCGCCGGCCGAGCTGGAGAGCATCCTGCTCCAGCACCCCAACATCTT
CGACGCCGGCGTGGCCGGGCTGCCGGACGACGACGCCGGCGAGCTGCCGGCCGCGGTGGT
GGTGCTGGAGCACGGCAAGACCATGACGGAGAAGGAGATCGTCGACTACGTGGCCAGCCA
GGTGACCACCGCCAAGAAGCTGCGGGGCGGCGTGGTGTTCGTGGACGAGGTCCCGAAGGG
CCTGACCGGGAAGCTCGACGCCCGGAAGATCCGCGAGATCCTGATCAAGGCCAAGAAGGG
CGGCAAGATCGCCGTGTAAGACTAGTGCATCACATTTAAAAGCATCTCAGCCTACCATGA
GAATAAGAGAAAGAAAATGAAGATCAATAGCTTATTCATCTCTTTTTCTTTTTCGTTGGT
GTAAAGCCAACACCCTGTCTAAAAAACATAAATTTCTTTAATCATTTTGCCTCTTTTCTC
TGTGCTTCAATTAATAAAAAATGGAAAGAACCTAGATCTAAAAAAAAARAAAAAARDAAA
ARAAAAAAAAAAAAAAAARAAAARAAARAAAAAARAARAARAAAAATGCATCCCCCCCCCCCC
CCCCCCCCCCCCCCCCCCCAAAGGCTCTTTTCAGAGCCACCAGAATT

Fig. 13
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Nucleotide sequence of mMRPL35A — PpLuc(GC) — albumin7 — A64N64

GGGCCATCTTGGCGCCTGTGGAGGCCTGCTGGGAACAGGACTTCTAACAGCAAGTAAGCT
TGAGGATGGAGGACGCCAAGAACATCAAGAAGGGCCCGGCGCCCTTCTACCCGCTGGAGG
ACGGGACCGCCGGCGAGCAGCTCCACAAGGCCATGAAGCGGTACGCCCTGGTGCCGGGCA
CGATCGCCTTCACCGACGCCCACATCGAGGTCGACATCACCTACGCGGAGTACTTCGAGA
TGAGCGTGCGCCTGGCCGAGGCCATGAAGCGGTACGGCCTGAACACCAACCACCGGATCG
TGGTGTGCTCGGAGAACAGCCTGCAGTTCTTCATGCCGGTGCTGGGCGCCCTCTTCATCG
GCGTGGCCGTCGCCCCGGCGAACGACATCTACAACGAGCGGGAGCTGCTGAACAGCATGG
GGATCAGCCAGCCGACCGTGGTGTTCGTGAGCAAGAAGGGCCTGCAGAAGATCCTGAACG
TGCAGAAGAAGCTGCCCATCATCCAGAAGATCATCATCATGGACAGCAAGACCGACTACC
AGGGCTTCCAGTCGATGTACACGTTCGTGACCAGCCACCTCCCGCCGGGCTTCAACGAGT
ACGACTTCGTCCCGGAGAGCTTCGACCGGGACAAGACCATCGCCCTGATCATGAACAGCA
GCGGCAGCACCGGCCTGCCGAAGGGGGTGGCCCTGCCGCACCGGACCGCCTGCGTGCGCT
TCTCGCACGCCCGGGACCCCATCTTCGGCAACCAGATCATCCCGGACACCGCCATCCTGA
GCGTGGTGCCGTTCCACCACGGCTTCGGCATGTTCACGACCCTGGGCTACCTCATCTGCG
GCTTCCGGGTGGTCCTGATGTACCGGTTCGAGGAGGAGCTGTTCCTGCGGAGCCTGCAGG
ACTACAAGATCCAGAGCGCGCTGCTCGTGCCGACCCTGTTCAGCTTCTTCGCCAAGAGCA
CCCTGATCGACAAGTACGACCTGTCGAACCTGCACGAGATCGCCAGCGGGGGCGCCCCGL
TGAGCAAGGAGGTGGGCGAGGCCGTGGCCAAGCGGTTCCACCTCCCGGGCATCCGCCAGG
GCTACGGCCTGACCGAGACCACGAGCGCGATCCTGATCACCCCCGAGGGGGACGACAAGC
CGGGCGCCGTGGGCAAGGTGGTCCCGTTCTTCGAGGCCAAGGTGGTGGACCTGGACACCG
GCAAGACCCTGGGCGTGAACCAGCGGGGCGAGCTGTGCGTGCGGGGGCCGATGATCATGA
GCGGCTACGTGAACAACCCGGAGGCCACCAACGCCCTCATCGACAAGGACGGCTGGCTGC
ACAGCGGCGACATCGCCTACTGGGACGAGGACGAGCACTTCTTCATCGTCGACCGGCTGA
AGTCGCTGATCAAGTACAAGGGCTACCAGGTGGCGCCGGCCGAGCTGGAGAGCATCCTGC
TCCAGCACCCCAACATCTTCGACGCCGGCGTGGCCGGGCTGCCGGACGACGACGCCGGCG
AGCTGCCGGCCGCGGTGGTGGTGCTGGAGCACGGCAAGACCATGACGGAGAAGGAGATCG
TCGACTACGTGGCCAGCCAGGTGACCACCGCCAAGAAGCTGCGGGGCGGCGTGGTGTTCG
TGGACGAGGTCCCGAAGGGCCTGACCGGGAAGCTCGACGCCCGGAAGATCCGCGAGATCC
TGATCAAGGCCAAGAAGGGCGGCAAGATCGCCGTGTAAGACTAGTGCATCACATTTAAAA
GCATCTCAGCCTACCATGAGAATAAGAGAAAGARAAATGAAGATCAATAGCTTATTCATCT
CTTTTTCTTTTTCGTTGGTGTAAAGCCAACACCCTGTCTAAAAAACATAAATTTCTTTAA
TCATTTTGCCTCTTTTCTCTGTGCTTCAATTAATAAAAAATGGAAAGAACCTAGATCTAA
AAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAARAAAAARARARARRAA
AATGCATCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCAAAGGCTCTTTTCAGAGCCACC
AGAATT

Fig. 14
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Nucleotide sequence of RPL35 — PpLuc(GC) — AG4N64

GGGGAGCGGGCGGCGGCGTTGGCGGCTTGTGCAGCARAGCTTGAGGATGGAGGACGCCAA
GAACATCAAGAAGGGCCCGGCGCCCTTCTACCCGCTGGAGGACGGGACCGCCGGCGAGCA
GCTCCACAAGGCCATGAAGCGGTACGCCCTGGTGCCGGGCACGATCGCCTTCACCGACGC
CCACATCGAGGTCGACATCACCTACGCGGAGTACTTCGAGATGAGCGTGCGCCTGGCCGA
GGCCATGAAGCGGTACGGCCTGAACACCAACCACCGGATCGTGGTGTGCTCGGAGAACAG
CCTGCAGTTCTTCATGCCGGTGCTGGGCGCCCTCTTCATCGGCGTGGCCGTCGCCCCGGC
GAACGACATCTACAACGAGCGGGAGCTGCTGAACAGCATGGGGATCAGCCAGCCGACCGET
GGTGTTCGTGAGCAAGAAGGGCCTGCAGAAGATCCTGAACGTGCAGAAGAAGCTGCCCAT
CATCCAGAAGATCATCATCATGGACAGCAAGACCGACTACCAGGGCTTCCAGTCGATGTA
CACGTTCGTGACCAGCCACCTCCCGCCGGGCTTCAACGAGTACGACTTCGTICCCGGAGAG
CTTCGACCGGGACAAGACCATCGCCCTGATCATGAACAGCAGCGGCAGCACCGGCCTGCC
GAAGGGGGTGGCCCTGCCGCACCGGACCGCCTGCGTGCGCTTCTCGCACGCCCGGGALCCC
CATCTTCGGCAACCAGATCATCCCGGACACCGCCATCCTGAGCGTGGTGCCGTTCCACCA
CGGCTTCGGCATGTTCACGACCCTGGGCTACCTCATCTGCGGCTTCCGGGTGGTCCTGAT
GTACCGGTTCGAGGAGGAGCTGTTCCTGCGGAGCCTGCAGGACTACAAGATCCAGAGCGC
GCTGCTCGTGCCGACCCTGTTCAGCTTCTTCGCCAAGAGCACCCTGATCGACAAGTACGA
CCTGTCGAACCTGCACGAGATCGCCAGCGGGGGCGCCCCGCTGAGCAAGGAGGTGGGCGA
GGCCGTGGCCAAGCGGTTCCACCTCCCGGGCATCCGCCAGGGCTACGGCCTGACCGAGAC
CACGAGCGCGATCCTGATCACCCCCGAGGGGGACGACAAGCCGGGCGCCGTGGGCAAGGT
GGTCCCGTTCTTCGAGGCCAAGGTGGTGGACCTGGACACCGGCAAGACCCTGGGCGTGAA
CCAGCGGGGCGAGCTGTGCGTGCGGGGGCCGATGATCATGAGCGGCTACGTGAACAALCCC
GGAGGCCACCAACGCCCTCATCGACAAGGACGGCTGGCTGCACAGCGGCGACATCGCCTA
CTGGGACGAGGACGAGCACTTCTTCATCGTCGACCGGCTGAAGTCGCTGATCAAGTACAA
GGGCTACCAGGTGGCGCCGGCCGAGCTGGAGAGCATCCTGCTCCAGCACCCCAACATCTT
CGACGCCGGCGTGGCCGGGCTGCCGGACGACGACGCCGGCGAGCTGCCGGCCGCGGTGGET
GGTGCTGGAGCACGGCAAGACCATGACGGAGAAGGAGATCGTCGACTACGTGGCCAGCCA
GGTGACCACCGCCAAGAAGCTGCGGGGCGGCGTGGTGTTCGTGGACGAGGTCCCGAAGGG
CCTGACCGGGAAGCTCGACGCCCGGAAGATCCGCGAGATCCTGATCAAGGCCAAGAAGGG
CGGCAAGATCGCCGTGTAAGACTAGTAGATCTAAAAAAAAAAAAAAAAANARAAAAADRA
AAAAAAADAAAAAAAAAAAAAAAAAAAAAAAAAARRATGCATCCCCCCCLCCCCCCCCCCCC
CCCCCCCCCCCCAAAGGCTCTTTTCAGAGCCACCAGAATT
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Nucleotide sequence of RPL21 — PpLuc(GC) — A64N64

GGGGCCGGAACCGCCATCTTCCAGTAATTCGCCAAAAAGCTTGAGGATGGAGGACGCCAA
GAACATCAAGAAGGGCCCGGCGCCCTTCTACCCGCTGGAGGACGGGACCGCCGGCGAGCA
GCTCCACAAGGCCATGAAGCGGTACGCCCTGGTGCCGGGCACGATCGCCTTCACCGACGC
CCACATCGAGGTCGACATCACCTACGCGGAGTACTTCGAGATGAGCGTGCGCCTGGCCGA
GGCCATGAAGCGGTACGGCCTGAACACCAACCACCGGATCGTGGTIGTGCTCGGAGAACAG
CCTGCAGTTCTTCATGCCGGTGCTGGGCGCCCTCTTCATCGGCGTGGCCGTCGCCCCGGL
GAACGACATCTACAACGAGCGGGAGCTGCTGAACAGCATGGGGATCAGCCAGCCGACCGT
GGTGTTCGTGAGCAAGAAGGGCCTGCAGAAGATCCTGAACGTGCAGAAGAAGCTGCCCAT
CATCCAGAAGATCATCATCATGGACAGCAAGACCGACTACCAGGGCTTCCAGTCGATGTA
CACGTTCGTGACCAGCCACCTCCCGCCGGGCTTCAACGAGTACGACTTCGTCCCGGAGAG
CTTCGACCGGGACAAGACCATCGCCCTGATCATGAACAGCAGCGGCAGCACCGGCCTGLCC
GAAGGGGGTGGCCCTGCCGCACCGGACCGCCTGCGTGCGCTTCTCGCACGCCCGGGACCC
CATCTTCGGCAACCAGATCATCCCGGACACCGCCATCCTGAGCGTGGTGCCGTTCCACCA
CGGCTTCGGCATGTTCACGACCCTGGGCTACCTCATCTGCGGCTTCCGGGTGGTCCTGAT
GTACCGGTTCGAGGAGGAGCTGTTCCTGCGGAGCCTGCAGGACTACAAGATCCAGAGCGC
GCTGCTCGTGCCGACCCTGTTCAGCTTCTTCGCCAAGAGCACCCTGATCGACAAGTACGA
CCTGTCGAACCTGCACGAGATCGCCAGCGGGGGCGCCCCGCTGAGCAAGGAGGTGGGCGA
GGCCGTGGCCAAGCGGTTCCACCTCCCGGGCATCCGCCAGGGCTACGGCCTGACCGAGAC
CACGAGCGCGATCCTGATCACCCCCGAGGGGGACGACAAGCCGGGCGCCGTGGGCAAGGT
GGTCCCGTTCTTCGAGGCCAAGGTGGTGGACCTGGACACCGGCAAGACCCTGGGCGTGAA
CCAGCGGGGCGAGCTGTGCGTGCGGGGGCCGATGATCATGAGCGGCTACGTGAACAACCC
GGAGGCCACCAACGCCCTCATCGACAAGGACGGCTGGCTGCACAGCGGCGACATCGCCTA
CTGGGACGAGGACGAGCACTTCTTCATCGTCGACCGGCTGAAGTCGCTGATCAAGTACAA
GGGCTACCAGGTGGCGCCGGCCGAGCTGGAGAGCATCCTGCTCCAGCACCCCAACATCTT
CGACGCCGGCGTGGCCGGGCTGCCGGACGACGACGCCGGCGAGCTGCCGGCCGCGGTGGT
GGTGCTGGAGCACGGCAAGACCATGACGGAGAAGGAGATCGTCGACTACGTGGCCAGCCA
GGTGACCACCGCCAAGAAGCTGCGGGGCGGCGTGCTGTTCGTGGACGAGGTCCCGAAGGG
CCTGACCGGGAAGCTCGACGCCCGGAAGATCCGCGAGATCCTGATCAAGGCCAAGAAGGG
CGGCAAGATCGCCGTGTAAGACTAGTAGATCTAAAAAAAAAARAAAAAAAAAAARAAAAAA
AAAAAAAAAAAAAAAAAAAAARAARAAAAAAAAAARATGCATCCCCCCCCCCCCCCCCeCC
CCCCCCCCCCCCAAAGGCTCTTTTCAGAGCCACCAGAATT
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Nucleotide sequence of atp5a1 — PpLuc(GC) — A64N64

GGGCGGCTCGGCCATTTTGTCCCAGTCAGTCCGGAGGCTGCGGCTGCAGAAGTACCGCCT
GCGGAGTAACTGCAAAGAAGCTTGAGGATGGAGGACGCCAAGAACATCAAGAAGGGCCCG
GCGCCCTTCTACCCGCTGGAGGACGGGACCGCCGGCGAGCAGCTCCACAAGGCCATGAAG
CGGTACGCCCTGGTGCCGGGCACGATCGCCTTCACCGACGCCCACATCGAGGTCGACATC
ACCTACGCGGAGTACTTCGAGATGAGCGTGCGCCTGGCCGAGGCCATGAAGCGGTACGGC
CTGAACACCAACCACCGGATCGTGGTGTGCTCGGAGAACAGCCTGCAGTTCTTCATGCCG
GTGCTGGGCGCCCTCTTCATCGGCGTGGCCGTCGCCCCGGCGAACGACATCTACAACGAG
CGGGAGCTGCTGAACAGCATGGGGATCAGCCAGCCGACCGTGGTGTTCGTGAGCAAGAAG
GGCCTGCAGAAGATCCTGAACGTGCAGAAGAAGCTGCCCATCATCCAGAAGATCATCATC
ATGGACAGCAAGACCGACTACCAGGGCTTCCAGTCGATGTACACGTTCGTGACCAGCCAC
CTCCCGCCGGGCTTCAACGAGTACGACTTCGTCCCGGAGAGCTTCGACCGGGACAAGACC
ATCGCCCTGATCATGAACAGCAGCGGCAGCACCGGCCTGCCGAAGGGGGTGGCCCTGCCG
CACCGGACCGCCTGCGTGCGCTTCTCGCACGCCCGGGACCCCATCTTCGGCAACCAGATC
ATCCCGGACACCGCCATCCTGAGCGTGGTGCCGTTCCACCACGGCTTCGGCATGTTCACG
ACCCTGGGCTACCTCATCTGCGGCTTCCGGGTGGTCCTGATGTACCGGTTCGAGGAGGAG
CTGTTCCTGCGGAGCCTGCAGGACTACAAGATCCAGAGCGCGCTGCTCGTGCCGACCCTG
TTCAGCTTCTTCGCCAAGAGCACCCTGATCGACAAGTACGACCTGTCGAACCTGCACGAG
ATCGCCAGCGGGGGCGCCCCGCTGAGCAAGGAGGTGGGCGAGGCCGTGGCCAAGCGGTTC
CACCTCCCGGGCATCCGCCAGGGCTACGGCCTGACCGAGACCACGAGCGCGATCCTGATC
ACCCCCGAGGGGGACGACAAGCCGGGCGCCGTGGGCAAGGTGGTCCCGTTCTTCGAGGCC
AAGGTGGTGGACCTGGACACCGGCAAGACCCTGGGCGTGAACCAGCGGGGCGAGCTGTIGC
GTGCGGGGGCCGATGATCATGAGCGGCTACGTGAACAACCCGGAGGCCACCAACGCCCTC
ATCGACAAGGACGGCTGGCTGCACAGCGGCGACATCGCCTACTGGGACGAGGACGAGCAL
TTCTTCATCGTCGACCGGCTGAAGTCGCTGATCAAGTACAAGGGCTACCAGGTGGCGCCG
GCCGAGCTGGAGAGCATCCTGCTCCAGCACCCCAACATCTTCGACGCCGGCGTGGCCGGG
CTGCCGGACGACGACGCCGGCGAGCTGCCGGCCGCGGTGGTGGTGCTGGAGCACGGCAAG
ACCATGACGGAGAAGGAGATCGTCGACTACGTGGCCAGCCAGGTGACCACCGCCAAGAAG
CTGCGGGGCGGCGTGGTGTTCGTGGACGAGGTCCCGAAGGGCCTGACCGGGAAGCTCGAC
GCCCGGAAGATCCGCGAGATCCTGATCAAGGCCAAGAAGGGCGGCAAGATCGCCGTGTAA
GACTAGTAGATCTAAAAAAAAAAAAAAAAAAAAAAAAAAAAAARAAAAAAAAAARAAAAAA
AAAAAAARAARAAARAATGCATCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCAAAGGCT
CTTTTCAGAGCCACCAGAATT

Fig. 17
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Nucleotide sequence of HSD17B4 — PpLuc(GC) — A64N64

GGGTCCCGCAGTCGGCGTCCAGCGGCTCTGCTTGTTCGTGTGTGTGTCGTTGCAGGCCTT
ATTCAAGCTTGAGGATGGAGGACGCCAAGAACATCAAGAAGGGCCCGGCGCCCTTCTACC
CGCTGGAGGACGGGACCGCCGGCGAGCAGCTCCACAAGGCCATGAAGCGGTACGCCCTGG
TGCCGGGCACGATCGCCTTCACCGACGCCCACATCGAGGTCGACATCACCTACGCGGAGT
ACTTCGAGATGAGCGTGCGCCTGGCCGAGGCCATGAAGCGGTACGGCCTGAACACCAALCC
ACCGGATCGTGGTGTGCTCGGAGAACAGCCTGCAGTTCTTCATGCCGGTGCTGGGCGCCC
TCTTCATCGGCGTGGCCGTCGCCCCGGCGAACGACATCTACAACGAGCGGGAGCTGCTGA
ACAGCATGGGGATCAGCCAGCCGACCGTGGTGTTCGTGAGCAAGAAGGGCCTGCAGAAGA
TCCTGAACGTGCAGAAGAAGCTGCCCATCATCCAGAAGATCATCATCATGGACAGCAAGA
CCGACTACCAGGGCTTCCAGTCGATGTACACGTTCGTGACCAGCCACCTCCCGCCGGGLT
TCAACGAGTACGACTTCGTCCCGGAGAGCTTCGACCGGGACAAGACCATCGCCCTGATCA
TGAACAGCAGCGGCAGCACCGGCCTGCCGAAGGGGGTGGCCCTGCCGCACCGGACCGLCCT
GCGTGCGCTTCTCGCACGCCCGGGACCCCATCTTCGGCAACCAGATCATCCCGGACACCG
CCATCCTGAGCGTGGTGCCGTTCCACCACGGCTTCGGCATGTTCACGACCCTGGGCTACC
TCATCTGCGGCTTCCGGGTGGTCCTGATGTACCGGTTCGAGGAGGAGCTGTTCCTGCGGA
GCCTGCAGGACTACAAGATCCAGAGCGCGCTGCTCGTGCCGACCCTGTTCAGCTTICTICG
CCAAGAGCACCCTGATCGACAAGTACGACCTGTCGAACCTGCACGAGATCGCCAGCGGGG
GCGCCCCGCTGAGCAAGGAGGTGGGCGAGGCCGTGGCCAAGCGGTTCCACCTCCCGGGCA
TCCGCCAGGGCTACGGCCTGACCGAGACCACGAGCGCGATCCTGATCACCCCCGAGGGGG
ACGACAAGCCGGGCGCCGTGGGCAAGGTGGTCCCGTTCTTCGAGGCCAAGGTGGTGGACC
TGGACACCGGCAAGACCCTGGGCGTGAACCAGCGGGGCGAGCTGTGCGTGCGGGGGCCGA
TGATCATGAGCGGCTACGTGAACAACCCGGAGGCCACCAACGCCCTCATCGACAAGGACG
GCTGGCTGCACAGCGGCGACATCGCCTACTGGGACGAGGACGAGCACTTCTTCATCGTCG
ACCGGCTGAAGTCGCTGATCAAGTACAAGGGCTACCAGGTGGCGCCGGCCGAGCTGGAGA
GCATCCTGCTCCAGCACCCCAACATCTTCGACGCCGGCGTGGCCGGGCTGCCGGACGACG
ACGCCGGCGAGCTGCCGGCCGCGETGGTGGTGCTGGAGCACGGCAAGACCATGACGGAGA
AGGAGATCGTCGACTACGTGGCCAGCCAGGTGACCACCGCCAAGAAGCTGCGGGGCGGCG
TGGTGTTCGTGGACGAGGTCCCGAAGGGCCTGACCGGGAAGCTCGACGCCCGGAAGATCC
GCGAGATCCTGATCAAGGCCAAGAAGGGCGGCAAGATCGCCGTGTAAGACTAGTAGATCT
AAAAAARAAAAAAAAAAAAAAAAAAANAAAAAAAAAAAAAAAAAAAAAAAAAAAAAARARA
AARATGCATCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCARAGGCTCTTTTCAGAGCCA
CCAGAATT
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Nucleotide sequence of AIG1 — PpLuc(GC) — A64N64

GGGCCGCCCAGCCGGTCCAGGCCTCTGGCGAACAAGCTTGAGGATGGAGGACGCCAAGAA
CATCAAGAAGGGCCCGGCGCCCTTCTACCCGCTGGAGGACGGGACCGCCGGCGAGCAGCT
CCACAAGGCCATGAAGCGGTACGCCCTGGTGCCGGGCACGATCGCCTTCACCGACGCCCA
CATCGAGGTCGACATCACCTACGCGGAGTACTTCGAGATGAGCGTGCGCCTGGCCGAGGC
CATGAAGCGGTACGGCCTGAACACCAACCACCGGATCGTGGTGTGCTCGGAGAACAGCCT
GCAGTTCTTCATGCCGGTGCTGGGCGCCCTCTTCATCGGCGTGGCCGTCGCCCCGGCGAA
CGACATCTACAACGAGCGGGAGCTGCTGAACAGCATGGGGATCAGCCAGCCGACCGTGGT
GTTCGTGAGCAAGAAGGGCCTGCAGAAGATCCTGAACGTGCAGAAGAAGCTGCCCATCAT
CCAGAAGATCATCATCATGGACAGCAAGACCGACTACCAGGGCTTCCAGTCGATGTACAC
GTTCGTGACCAGCCACCTCCCGCCGGGCTTCAACGAGTACGACTTCGTCCCGGAGAGCTT
CGACCGGGACAAGACCATCGCCCTGATCATGAACAGCAGCGGCAGCACCGGCCTGCCGAA
GGGGGTGGCCCTGCCGCACCGGACCGCCTGCGTGCGCTTCTCGCACGCCCGGGACCCCAT
CTTCGGCAACCAGATCATCCCGGACACCGCCATCCTGAGCGTGGTGCCGTTCCACCACGG
CTTCGGCATGTTCACGACCCTGGGCTACCTCATCTGCGGCTTCCGGGTGGTCCTGATGTA
CCGGTTCGAGGAGGAGCTGTTCCTGCGGAGCCTGCAGGACTACAAGATCCAGAGCGCGCT
GCTCGTGCCGACCCTGTTCAGCTTCTTCGCCAAGAGCACCCTGATCGACAAGTACGACCT
GTCGAACCTGCACGAGATCGCCAGCGGGGGCGCCCCGCTGAGCAAGGAGGTIGGGCGAGGL
CGTGGCCAAGCGGTTCCACCTCCCGGGCATCCGCCAGGGCTACGGCCTGACCGAGACCAC
GAGCGCGATCCTGATCACCCCCGAGGGGGACGACAAGCCGGGCGCCGTGGGCAAGGTGGT
CCCGTTCTTCGAGGCCAAGGTGGTGGACCTGGACACCGGCAAGACCCTGGGCGTGAACCA
GCGGGGCGAGCTGTGCGTGCGGGGGCCGATGATCATGAGCGGCTACGTGAACAACCCGGA
GGCCACCAACGCCCTCATCGACAAGGACGGCTGGCTGCACAGCGGCGACATCGCCTACTG
GGACGAGGACGAGCACTTCTTCATCGTCGACCGGCTGAAGTCGCTGATCAAGTACAAGGG
CTACCAGGTGGCGCCGGCCGAGCTGGAGAGCATCCTGCTCCAGCACCCCAACATCTTCGA
CGCCGGCGTGGCCGGGCTGCCGGACGACGACGCCGGCGAGCTGCCGGCCGCGGTGGTGET
GCTGGAGCACGGCAAGACCATGACGGAGAAGGAGATCGTCGACTACGTGGCCAGCCAGGT
GACCACCGCCAAGAAGCTGCGGGGCGGCGTGGTGTTCGTGGACGAGGTCCCGAAGGGCCT
GACCGGGAAGCTCGACGCCCGGAAGATCCGCGAGATCCTGATCAAGGCCAAGAAGGGLCGG
CAAGATCGCCGTGTAAGACTAGTAGATCTAAAARAAAAAAAAAAAAAAAAAAAARAANAA
AAAAAAADAARAAAAAAAAAAAAAAARAAAAAAATGCATCCCCCCCCCCCCCCCCCCeeCC
CCCCCCCCCAAAGGCTCTTTTCAGAGCCACCAGAATT
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Nucleotide sequence of COX6C — PpLuc(GC) — A64N64

GGAGTCAGGAAGGACGTTGGTGTTGAGGTTAGCATACGTATCAAGGACAGTAACTACCAA
GCTTGAGGATGGAGGACGCCAAGAACATCAAGAAGGGCCCGGCGCCCTTCTACCCGCTGG
AGGACGGGACCGCCGGCGAGCAGCTCCACAAGGCCATGAAGCGGTACGCCCTGGTGCCGG
GCACGATCGCCTTCACCGACGCCCACATCGAGGTCGACATCACCTACGCGGAGTACTTCG
AGATGAGCGTGCGCCTGGCCGAGGCCATGAAGCGGTACGGCCTGAACACCAACCACCGGA
TCGTGGTGTGCTCGGAGAACAGCCTGCAGTTCTTCATGCCGGTGCTGGGCGCCCTCTTCA
TCGGCGTGGCCGTCGCCCCGGCGAACGACATCTACAACGAGCGGGAGCTGCTGAACAGCA
TGGGGATCAGCCAGCCGACCGTGGTGTTCGTGAGCAAGAAGGGCCTGCAGAAGATCCTGA
ACGTGCAGAAGAAGCTGCCCATCATCCAGAAGATCATCATCATGGACAGCAAGACCGACT
ACCAGGGCTTCCAGTCGATGTACACGTTCGTGACCAGCCACCTCCCGCCGGGCTTCAACG
AGTACGACTTCGTCCCGGAGAGCTTCGACCGGGACAAGACCATCGCCCTGATCATGAACA
GCAGCGGCAGCACCGGCCTGCCGAAGGGGGTGGCCCTGCCGCACCGGACCGCCTGCGTGC
GCTTCTCGCACGCCCGGGACCCCATCTTCGGCAACCAGATCATCCCGGACACCGCCATCC
TGAGCGTGGTGCCGTTCCACCACGGCTTCGGCATGTTCACGACCCTGGGCTACCTCATCT
GCGGCTTCCGGGTGGTCCTGATGTACCGGTTCGAGGAGGAGCTGTTCCTGCGGAGCCTGC
AGGACTACAAGATCCAGAGCGCGCTGCTCGTGCCGACCCTGTTCAGCTTCTTCGCCAAGA
GCACCCTGATCGACAAGTACGACCTGTCGAACCTGCACGAGATCGCCAGCGGGGGCGLCCC
CGCTGAGCAAGGAGGTGGGCGAGGCCGTGGCCAAGCGGTTCCACCTCCCGGGCATCCGLCC
AGGGCTACGGCCTGACCGAGACCACGAGCGCGATCCTGATCACCCCCGAGGGGGACGACA
AGCCGGGCGCCGTGGGCAAGGTGGTCCCGTTCTTCGAGGCCAAGGTGGTGGACCTGGACA
CCGGCAAGACCCTGGGCGTGAACCAGCGGGGCGAGCTGTGCGTGCGGGGGCCGATGATCA
TGAGCGGCTACGTGAACAACCCGGAGGCCACCAACGCCCTCATCGACAAGGACGGCTGGC
TGCACAGCGGCGACATCGCCTACTGGGACGAGGACGAGCACTTCTTCATCGTCGACCGGC
TGAAGTCGCTGATCAAGTACAAGGGCTACCAGGTGGCGCCGGCCGAGCTGGAGAGCATCC
TGCTCCAGCACCCCAACATCTTCGACGCCGGCGTGGCCGGGCTGCCGGACGACGACGCCG
GCGAGCTGCCGGCCGCGGTGGTGGTGCTGGAGCACGGCAAGACCATGACGGAGAAGGAGA
TCGTCGACTACGTGGCCAGCCAGGTGACCACCGCCAAGAAGCTGCGGGGCGGCGTGGTGT
TCGTGGACGAGGTCCCGAAGGGCCTGACCGGGAAGCTCGACGCCCGGAAGATCCGCGAGA
TCCTGATCAAGGCCAAGAAGGGCGGCAAGATCGCCGTGTAAGACTAGTAGATCTAAARAAA
AAAAAAAAARAAAAAAAARAAAAARAAAAAAAAAAAAARAAANAAAANAAAAAAARDAAATG
CATCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCAAAGGCTCTTTTCAGAGCCACCAGAA
TT
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Nucleotide sequence of ASAH1 — PpLuc(GC) — A64N64

GGGCCTCTGCTGGAGTCCGGGGAGTGGCGTTGGCTGCTAGAGCGAAGCTTGAGGATGGAG
GACGCCAAGAACATCAAGAAGGGCCCGGCGCCCTTCTACCCGCTGGAGGACGGGACCGLCC
GGCGAGCAGCTCCACAAGGCCATGAAGCGGTACGCCCTGGTGCCGGGCACGATCGCCTTC
ACCGACGCCCACATCGAGGTCGACATCACCTACGCGGAGTACTTCGAGATGAGCGTGCGC
CTGGCCGAGGCCATGAAGCGGTACGGCCTGAACACCAACCACCGGATCGTGGTGTGCTCG
GAGAACAGCCTGCAGTTCTTCATGCCGGTGCTGGGCGCCCTCTTCATCGGCGTGGCCGTC
GCCCCGGCGAACGACATCTACAACGAGCGGGAGCTGCTGAACAGCATGGGGATCAGCCAG
CCGACCGTGGTGTTCGTGAGCAAGAAGGGCCTGCAGAAGATCCTGAACGTGCAGAAGAAG
CTGCCCATCATCCAGAAGATCATCATCATGGACAGCAAGACCGACTACCAGGGCTTCCAG
TCGATGTACACGTTCGTGACCAGCCACCTCCCGCCGGGCTTCAACGAGTACGACTTCGTC
CCGGAGAGCTTCGACCGGGACAAGACCATCGCCCTGATCATGAACAGCAGCGGCAGCACC
GGCCTGCCGAAGGGGGTGGCCCTGCCGCACCGGACCGCCTGCGTGCGCTTCTCGCACGCC
CGGGACCCCATCTTCGGCAACCAGATCATCCCGGACACCGCCATCCTGAGCGTGGTGCCG
TTCCACCACGGCTTCGGCATGTTCACGACCCTGGGCTACCTCATCTGCGGCTTCCGGGTG
GTCCTGATGTACCGGTTCGAGGAGGAGCTGTTCCTGCGGAGCCTGCAGGACTACAAGATC
CAGAGCGCGCTGCTCGTGCCGACCCTGTTCAGCTTCTTCGCCAAGAGCACCCTGATCGAC
AAGTACGACCTGTCGAACCTGCACGAGATCGCCAGCGGGGGCGCCCCGCTGAGCAAGGAG
GTGGGCGAGGCCGTGGCCAAGCGGTTCCACCTCCCGGGCATCCGCCAGGGCTACGGCCTG
ACCGAGACCACGAGCGCGATCCTGATCACCCCCGAGGGGGACGACAAGCCGGGCGCCGETG
GGCAAGGTGGTCCCGTTCTTCGAGGCCAAGGTGGTGGACCTGGACACCGGCAAGACCCTG
GGCGTGAACCAGCGGGGCGAGCTGTGCGTGCGGGGGCCCGATGATCATGAGCGGCTACGTG
AACAACCCGGAGGCCACCAACGCCCTCATCGACAAGGACGGCTGGCTGCACAGCGGCGAC
ATCGCCTACTGGGACGAGGACGAGCACTTCTTCATCGTCGACCGGCTGAAGTCGCTGATC
AAGTACAAGGGCTACCAGGTGGCGCCGGCCGAGCTGGAGAGCATCCTGCTCCAGCALCCCC
AACATCTTCGACGCCGGCGTGGCCGGGCTGCCGGACGACGACGCCGGCGAGCTGCCGGCC
GCGGTGGTGGTGCTGGAGCACGGCAAGACCATGACGGAGAAGGAGATCGTCGACTACGTG
GCCAGCCAGGTGACCACCGCCAAGAAGCTGCGGGGCGGCGTGGTGTTCGTGGACGAGGTC
CCGAAGGGCCTGACCGGGAAGCTCGACGCCCGGAAGATCCGCGAGATCCTGATCAAGGCC
AAGAAGGGCGGCAAGATCGCCGTGTAAGACTAGTAGATCTAAAAAAAAAAAAAAAAAARA
AAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAATGCATCCCCCCCCCCC
CCCCCCCCCCCCCCCCCCCCAAAGGCTCTTTTCAGAGCCACCAGAATT
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PpLuc from mRNA with combined UTRs (HDF)
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