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(57) Abstract: This invention provides methods, pharmacodynamics biomarker signatures for multiple signaling pathways in a cell,
sample such as anagen hair, in response to carboxyamidotriazole orotate (CTO) from a subject CTO has demonstrated response in
several cancers having different genomic mutations m clinical studies. This invention provides a diagnostic and prognostic assay for
monitoring response to CTO ranging from - 100fold to +25 fold differential expression in several transcriptional signatures associ-
ated with tumor inhibition including EGFR, MEK, HDAC, RAS, GFS, WNT, HSP90 or non-voltage dependent calcium signaling,
while inducing tumor suppressors signatures such as P53 or EGR1 in the anagen hair assay.
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METHODS AND MOLECULAR PHARMACODYNAMIC BIOMARKERS FOR
MULTIPLE SIGNALING PATHWAYS IN RESPONRE TO
CARBOXYAMIDUTRIAZOLE GROTATE

FIELD OF INVERTION

This invention is related 10 evaloation of mulecular pharmacodynansios markers in
response o carboxyamidotrianie orotate {CTO} in o vive buman anagen hairs obtained
from healthy subjects or patients with ditferant disvases. TT s an ovally active agent with
antincoplastic activity, that inhibite non-voltage operated Ca2+ chanwels, blocking both Cad+
mfluy into cells and Cad+ relesse from intracellular stores and resubiing m the disruption of

caloisn-mediated signal transducting and whibition of vascular endothelial growtl factor
(VEGE) signaling, swaltiple tyrosine kinase signaling, including AKT, MER-ERK, or Ber
AbL Mewe particnlasly, the present invention relates f the evaluation of medecudar
pharmacodynamics biomarkers of oversll signaling output by transcripionnc assssament ot
response to OTO given to patients o when added 3 ox vive culiured human anagen hatrs in

AN [oche

1 BACKCGROUND TO THE INVENTION

The development of new canver drugs 15 now based ou the identification of geves that
are responsible for driving malignancy snd the eluesdation of the signal ransduction

pathways that they hijack. Tremendous advanges have besn made i the area of small

it

melecule kinase inhibitors tn develop targeted therapies designed fo interfere with orstical
molecules and signaling pathoways driving twmor growth, for example, Imatinib® (BCR-
ABL) Geofiundh® (BOFR) Friotintb® (EGFR) and many other agents under pree Ivical and
chinical development. Rt is impoviant 1o foons on the pharmacekinetc and metabolic
properties as well a8 on target potency and molecular selectivity 1o optimize the sifects of
targeted therapies, Collin, T and Workman, Cancer Bigoal Transdu tion Therapy, 17 3223

{2006}, In the cHeical development of the kinase inhibitovs, 118 imporiant to develop robust
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awd fmformative biomarkers and develop assays for prediciing modesular dependencs and
hence for identifving patients who will berefit from personalized medicine from a particuiar
gent, and the problem of drug resistance developing.

Avother challenge fhoing the development of moleondar therapsutics fe the hikely need

H

s

{6 nfubil several oncogenic targets in rvder fo overcome cancers that are driven b Y BRVEY
abnornoalities, s well as to provent or neatralize the development of drug resistance. I some
CRSCS Fosistancs 10 2 drug may be inked o inereased production of malecules (e.g.,
cytokives, calviom channel signaling, or molecular signaling) in the tomer micro-
environment that interferes with the sensitivity and efficacy of the drugs. Therefore, even the
most sattonally concetved drug molecule may il because of mutationad changes downstream
from its intended target or metabolic featuras of tuwors that never allow the dn rug o reach its
target or that trigger feadback mechanism agatnst the drug moleoule,

There are several methods cwrently i use 1o overcome drug resistance. One {8 use of
cockiails of highly targetad agents that are desipned according to the medevular make-up of
the specific cancer. Another approach is o use malti-targeted kinase inhibitors {for example

3

kinases that control many

Sorafemb®). A further strategy i5 10 use an inhibitey of several
onengenic players and pathways In malignancy, for example inhibitors of histone
deacetyluses (HIDACY and the HEPS0 molecular chaperone. Garon B8, ot al, Mol Cancer
Ther, 12: 890-900 (2013); and Wit © at al, Cancer Letters 277 871 {2009,

Serseving and stracture-based deaign of targeted drags against ORCOEERIC markers
driving specific cancers are now delivering targeted drugs for preclinical and clinical stodiss

ut a rapald rate. However, there 18 need fo study signaling pathways in normal cells to better

understand e factors that cause Importnt temor suppressor proteins to fail as gateke epers of

normal cellalar function. There is need to better understand how these tamor SUpprEssay

%]
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preveing may be modulated o prevent foss of thelr pormal sigoaling in respouas o siresa
argnals.

Maore prrticadarly, #s fmportant to develop drsgs that can sid normal oells to
stegrate muoliiple signaling pathways or enhanee their vole a3 gate Keopers to control growth
and profiferation. For example, the P53 transeription factor is @ major Runor suppressor
protew that serves as a gatekeeper of celtular fate in muliicelivlar orpanivms, P33 s activated

sitiates cell cycle arvest, senescence or apoptasis

i

in response o @ varisty of stress signals an
via pathways involving transactivation of PS3 target genes. Stambolic V st al, Mol Cell 317-
323 (20011 This undversal protection of genetic ntegrity is Bbowever immpatred i many
buman cancers. The new paradigre is to develop agents that target the precise molecular
signaling that maintaing novmal cellf eyele, growth and profiferstinn,

Thas, the rational sefection snd development of combination treatiments is extremely
challenging and there Is need to develop combinations of tergeted drugs and or

chernothempsutic agents based o knowledge of the molzeunlar abnovroalities in particudar

cancers, togsther with the understanding of the foedback loops that spply upon blockads of

iven pathway, as well as enhancing the tumor suppresser signaling pathways of pi3
travscription factor and PTEN i normal and cancer cells, .

Carboxyamidotriazole orotate (CTO), au swotate salt of carhoxymmidotriazote {CAD s
an inhibitor of receptor-operated calcium channel-mediated caleiam nflox, and is shown to
have anit-proftferstive and sati-invasive functions in several heman sancer cell lines,
including hurman glioblastorsa cells. Ge § et al, Clin Cancer Res & 12481384 {2000), By

3

mterrupting calciem mobitization 3s 2 second ressenger, CAT can inhibit calchum-sensitive

sigaad transduction pathways, inchuding the release of arachidonic acid and #s metabolites;
mitrie oxide releass; the generation of inositol phosphates; and tyrosine phosphorylation Kohn

s %

2{te Kobn B et al., Froo MNatf Acad Soi 820 1307

,..-.

B O etal Cancer Res 32:3208-32

tad
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E3E (3995 Pelder OF etal, § Pharmacol Bxp Therap 257 967-971 (1900 Hupe T8 et al, J
heyn 266! HHI36- 10142 (1991 ) Mignen O etal, I Cell 8¢ 118 35155623 {2005); and
Enfiset B etal, Cell Calctom 36 456467 {2004}, CAT inhibits phosphorylation of celhudar
protemns BTATS and TrkL, and nduces apopiosis in imatinih mesylate-rosistant chronic
myelold leukemia cells by dows-regulating BOR-ABL (Alessandro et al, PLOS 71 1413

o chivucal studies (NCTOHIOTS22) OT given alone was sall and tolerable without

o toderated dose, w cancsy patients with differend tomor types and

deternuning maximu

having different gencnie wutations, and CTO treatrvent resulied in cancens responding and

demonstrating stable divease or partial response showing tumor shy wkage. Thus enormous
efforts are directed to the development of moleculay pharmacodyvramics biomarkers o

.

signaling outputs of CTO o design combinatorial regimens against molecular targets n

different types of cancers. Current methods for assessing pathway activation in tupors

mvolve the meanwerment of the drug fargets, known oncogenes or Known fuor SUppressors.,
Hewever, one pathiway can be sotivated at mudtiple podnty o it is no feasible t asse
pathway sctivation by evaluating st known cancer associuted genes.

1 is therefore troportant o develop the complete molecular signatures of CTO in view
of ity eifect on signaling of muliiple kinases, tyrosine Kinases and calotun stgnal tramaduction
patitways. The invention is refated to evaluation of the response of molecular
pharnwcodynanncs markers i response (0 UTO treatrment in lnmman cell or tissue sgraples
such ax anagen habrs obtained from healthy subjects or from patients, either in vive or in

Vitre.

In the w vive medel, anagen hairs are oblaingd before dosing the patient with OTO,

and m different Gme points after the dafly dosing of & thempeutic amount of ¢

The patient’s clinizal states angd blood leveis of CAY are moniiorest durin g this period.
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In the 1o vito mwodel the anagen hadrs are obtained from an untreated subject angd the
falrs are treated I e vive cultares with different doses of OTO which represent the rangs of

doaes recunired for theraneutic efficacy
i 3

fa both models, BNA I3 extrscted from the balhs st the eng of anagen hairg, DN

then prepared from the KNA and global transoriptions] or gene sxpression levels ar
determined by microarray analysis or by quantitative POR (yPCRy. Blonformatic analyeis
then conducted 1o identify £TO induced gone exprossion changes in anagen haira, Sucha
protocol can also be applied o issues ather than anagen haty obtained from healthy sabjects
Y patisnty,

Accordingly, the present inventioy describes in greater detall, uses of the plucked hatr
bismarker assay 10 study effocts of OTQ on mRMA and protein expression levels in vitro,
Plucked scalp hair is an ideal surrogate for measuring divect response to treatment with OTO.
Highly vascularized, hair folfcle can respond within hours of exposure. Given this
vascudanization, their epitholial natore and rapid sate of profiferation, the cells i the hair byl
at the base of the placked bair and the outer oot sheath sre Righly relevant surrogate marker
tiseus for solid tumors, Highly vascolarized, the hair follicle can respond w0 drayg treatment

within howrs of exposurs. Bioinformatic analyss was conducied to identify drug-indacad

changes in hafs,

JOSUMMARY OF THE INVENTION

The present irvention relates 10 the evaluation of molecolar pharmacodysamic
biowawkers of multiple signaling pathways in response o CTO given in vive or in vitro, i ex
vive cultured human anagen hairs. Lisiog o commercially available plocked hair molecular
platform assay {(Epistom Lid, Manchester, UK) direct responss to freatment with different

doses of CTO epatvalent o fovels of carboxyamidotriazole ({CATY that are therapeutically

Ly
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achieved i patients,  was evaluated to test targetmg intravellolar signaling ' patiiways in
meology and other therapeutic arsas.
Accordingly, the present invention wsed plucked soalp hair from subjects, sxiracted
the RNA from the bulbs af the end of the anagen hairs, prepared the cDINA from the RNA,
determnined the gene expression fevels by microarray analysis or guantitative PCR {(gFUR)
and condacted Monfrmativs avalysis © identtfy drug indeced gene expression changes for
CTr and other drugs, for example, Tarceva® {BGFR inhibitor) or BEZ238 2 PRK
indubdtor).
The wvention relates to development of modesuly pharmacodynanics Momarkers of
igraling cutpat by transeriptontic assessment of response o OTO in ex vive cuftured human
anagen hairs from human subjects with or without cancer v other diseases. The molecub
pharmacodynamics biomarkers of CTE expose include RAS, GFS (PRE PIIK/MTOR),

1

FR, P33 CALPA, CAY ex vivo {aloium

MEK, HDAC, NOTCH, WNT-8 catenin, HE™, ©

Signaling Now-voltage dependent, Calolum signaling all genes, Caleium signaling ox vive,

;J
f55o1

Cawmical Caloiun Signaling, Canonieal Caleleny ex vive, Caleium all genss nonevoltage
dependent, EGRI, PTEN, TGFE, CEACAMIL or Dystonin,

in a further aspect the nvention provided a method of nhibiting RAS pathway
signatures in response o reatment with OTC

In a further aspect the invention provided a roethod of inhibiting GFS pathway

ignatires in response fo treatment wigh CTO.

Iz further aspect the invention provided a method of nhibiting MEK pathway

sigoRiuEes in response 1o irsatment with £TO,

in a further sspect the invention provided a method of inhibiting HDAC pathway

srgtures W response fo treatment with CTO.
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I @ further aspect the mvention provided s method of inhibiting NOTCH pathway

)\ 0,

23

WTES {1 FOSPOTISe o freataent with £
B further aspest the invention provided a method of inbibiting WNT-§ cateni

ing HEPBO signatures

pathivay signatures o response 1o restment with U4
o a further sspect the invention provides a method of inhibis

responss o reatment with CT0
bt further aspert the invention provided a method of ndibiting BGFR patleway

signahures 1 response 1o treatment with CTO.
Fa method of indocing P33 pathway

in a further aspect the invention provide

mbubiting genes associated

SIgnAtores i response i treatment with CTO.

¢ aspect the vention provided ¢ method of

In a furthes
1 signaling i response to freatment with OT0L

with non-voltage dependent caleiun
“AT Ingemnty Pathway

ecifically, the invention provides Signatige Scores for the
vay and the canonical calowm

Spe

Amalysia, the CAL ex vivo pathway, the calctom signaling pathys
gnahing pathways s pharmacodynamics markers of response to UTO,
ention provided a method of up regulating BGRI pathway

in a furthey aspect the &
SIGRATUISY 1t response o treatiment with CTO
apect the invendion provided a msthod of up regulating PTEN pathy

Ina furthers
eut with OTQ,

SEESB pathway

Sxponse & treatm
thod of inducing 1

\‘wn«m s i re
¢t the mvention provided a me

I a further aspe
responise o freatment with OTG.

Stgmatures in ve
b g further aspect the fnvention provided a method of down regulating CEACAM]

pathway in response o treatment with CTO.
Ed 3
ertion provided a mathod of down regalating dystondn

o a further aspect the

pathway i response o vatment with CTO

o
~3
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The vention also relates o phamacsutical sompositions inchuding CTO and another
§

agent combined to fmprave sensitivity and efftivacy and reduce toxioity while regulating one

HSPUG, BRK, BOCR-ABL,

P

oF miore gene signatuwres including BGFR, MEBE, VEOR, HDAC, §
P33, ERGE, CEACAM] o OF genes associates with non-vnltage dependent saleium
signaiing, by monitoring the moleaidar pharmacadynamics bionsarkers of signaling mutput in
response o U o1 ex vive coltured anagen hairs from a treated mammal,

fit an even further agpect the invention provides 8 methad of reating O preventing a
condition i & mavuval in which the regptlation of one or more pene signatuves inchading
BGFR, MER, VEGF, HDAC, HSPYO, ERK, BOR-ABL, p$3, ERGL CEATAMI dystonis
OF genes assoviates with ses-voltage dependent calotoru signaling |, prevents, indubits or

ametiorates a pathology or a symptomolagy of the condition, the methnd mcheding

administration of ¢ therapsotically sffective amount of OTO a5 monot thevapy or as

covabinatonial therapy. and monitoring the molecular pharmacodynamics biomarkers of
siganimyg outpud in response & TP in ex vive sultured anagen hairs from a treated mammal,
In another aspect the present invention provides » method of preventing of eatng a
prodiferative condition in a subject, the method nchuding admsinistiration of a therapentically
effective mmonnt of UTO alone or in combination with another a gent, snd monitoring the
maieeutar pharmacodynamies biomarkers of signaling output in response to CTE in ex vivo
ultured ansgen bairs from a treated magunal. Gene exprossion patterns can be established in
other tissues as well to distinguish between tissues in differont discase states of to predict
prognosis of a dissase such ag cancer i vesponss © one or more theraptes. Another paradig
st develop a platiorm of pharmacodynamics sarkers & design speetfic and customized

kS

formulation base o the pens expression pattem,
The jvestton provides a paradigm for rational selection and development of

contnnation reatments based on know fedge of the molecular sbuormalities in particular

e
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diseases or cancer, together with the understanding that CTO may be combined with other

targeted agents that ave constristed (o the molsowar makeap of the disease or sanver,

¥

together with the understanding that of the fesdback loops that apply upon blockads of 2
given patlrwvay blocked by the targeted drug and how these feedback loops may be prevented,
to mintain sustained inlubition of the molecular targets that drive the disesss as well as in
sOIme mstances to induce suppressor genss o optiniize the freatment outcome.

B

The mvention provides 3 shifl in the method of developing combinatorial drug
S

that are

-

regimens inhibiting several oncogenie targets with CTO in order & overcome cancers
driven by severa] abnormalities, as well as to prevent or neutralize the development of drug
resistance by momioring the phamuacodynamics biomarkers of signafing outpet in response

o CTC and carefidly picked combination dvugs, by transeriptonue assessaent in ex vive

cultured anagen hatrs. The curvent poly-pharmacology approach asing several targeted drugs

cockiails has not been successful and has posed new problens due t cumulative toxicitics of
the drugs i the cocktail

An unportant embodiment of the invention is the development of the panel of 1§20
gene mRNA oxprussion signatures from hair samyples and deploy this on the ¢DNA samples
genersted from patients by Affymetnix amay data to idestify gones differentially expressad in
scalp hair samples from entrested and treated patients.

These and other features of the present teschings ane set {orth herem.

4 BRIEY DESCRIPTION OF FIGURESR

i

FIG a illosirates the differeny sfages of the phuckes hair biomarker platform
f5el ¥

{Epistem, Lid, Manchester, UX), incloding: anagen hair collection fross the acalp; &x vive

e

cultare of the hars for 8 and 24 tus to different doses of CTO and to refirerce dose o

BELIZS (PI3K inhibnon) s Tarcsva® (EGFR inhibitor) for 24 hrs only; RNA iselation and

¢
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quaity conrol; Epistern GentRx eDNA amplification; selection of eDNAs passing all quality

g and micrearray hvbrulizatim; and Moinformatic

controds for SHNVs, aawmple k
analysis usimyg refevence databases.

FIG. I desoribes ANOVA aualysis of resalts of transcription response for all
cordrasts m response o different doses of UTO at & br and 24 by and for 1 dose of BEZ235
{(PI3K mbnbitor} and Tarceva® (EGFR mbubitor) for 24 bronly,

FiG. Za Hustrates the resulis of different doses of OTO on multivariate signatures at
Shr and 24hr pevtoads for 11 diffierent signatires starting with the strongest to lowest

hibitions with BEGFRL, MENR:, HSPHH, non-veltage dependent UAT related calotum

w2

signating. HRACL GF and BAS, WNT/B-catenin was inhibitory at 24hrnd ne ACHVIEY Wi
nated for PIIKG, PIRK/mTOR, NOTCH/GSL Importastdy, P53 was induced and F53
stabilization was noted espsoially st 24hy.

FIHG 20 fiata 13 ditforont signatuves stadisd,

FIG 3a tlustrates the Signature Bvore for the RAS pathway in response o differant
doses of CT0 at Blw and 2dbr compared with BEZ23S and Tarceva® for 24he

FH 3 iflustrates the Signature Score for the Growth Factor Signature {GFS) pathway
i reaponse o different doses of CTO at Bly snd 24hr vompared with BEZ2235 and Tarcova®
for 24dhr.

FHG 3o sllustrates the Signature Seore for the PI3K pathway in response t different
doses of CTO at Shr and 24hy compared with BEZ235 and Tarceva® for 24hr.

FIG 3d ihusteates the Signature Score for the PI3K/mTOR pathway in respoaise to
differsnt doses of OTO at 8he and 24hr compared with BEZ235 and Tarceva® for 24hy,

FIG 3¢ iftustrates the Signature Score for the MEK pathway i response to different

doses of CTO st Bhr and 2dbr compared with BEZ238 and Tarcova® for 24hr.

FI0 da ithetrates the Signature Seore for the HEBAC patteway in response to different
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doses ot CT0 at 8t and 24he compared with BEZ233 aud Tarceva® for 24k,
FIG 4b lustrates the Signature Score for the NOTCH pathoway in response
shiffersnt doses of UT at Bl and Jdbr compared with REZ21S and Tarceva® for 2dhr.
FIG 4o dlustrates the Siguature Score for the WNT Pecatenin pathway in responss 1o

ar 24dhy

ditfirent doses of CTO at Shy and 24hy comparsd with BEZ235 and Tiwceva®

FIG 4d fustrates the Signanee Score for the HSPY pathway in response o different

shises of CTO at Shr and 24by compared with BEZ235 and Tarceva® for 24hr.

~

FiG e tustrates the Signanire Scove for the EGFR pathoway in response to different

m«

£235 and Tarceva® for 2

doses of CTC a2 8w snd 2dhe compared with RE

FHI 41 iHstrates the Sigaature Score for the P33 pathway in response (o differe
divses of CTO at Shr and 24hr compared with BEZ235 and Tarceva® for 24hr.

FIG Sa dlustrates the Signature Score for the CAY IPA patloway in FOXPORSE ¥
different doses of CVO at $hr and 24hy compared with BEZ235 and Tarceva® for 24he,
Using the Ingenuity Pathways Analysis (IPA) (Togenuity Svstemss, Redwond City, CA) for
genes wfluenced by CAL some supygwession of CA signatare in responae 1o OTO treatment
was ohserved, except at 10 pM. When the 29 genes were filtered from IPA for FDA <0.05
and L3FC in UTO data set, 1o selent informative genes and determine the divostion of change
& 14 gente set resulted.

F1G 3b illystrates the Signatare Seore for the CAL Bx vivo pathway in TESPONGS 10

=

 Tarceva® for 24hr. With

different doses of CTO at 8hr and 24br compared with BEZ235 a

O..

the tissue specific dirertion of change information a strong dose dependent suppression of the
IPA CAL Hst was observed,

FIG Se iHustrates the Signature Seore for the Caloium signaling pathway in rESpOnSe
to different doses of CTO gt Bhy and 24by compared with BEZ235 and Tarceva® for 24k,

Nen-volinge dependent caleiuny signaling genes were identified from datasets in Hterature 1o

i
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mfonn on regulation

FEG 34 ilfastrate sature Score for the Ualohum

signaling for all gene pathways
i reaponse o shiffernt doses of OO st Blw and 24y vompared with BEZ,
for 2dhr,

R

335 and Tarceva®®
The estimated rogulati

for all gengs way identiffed,
FiG Se iHus

trates the Signature Scors fw the 4
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DETAILED DESCRIPTION OF THE INVENTION

This invention is related to carhoxyamidotnazole orotate (UTO), an aratly
agent with snti

Faclive
tieoplastic activity, that infubits non-voltage operated Ca2+ chamnels, blocking
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both Ca2+ inflox mio sells and Cal+ release from intraceliular stoves and re sufting i the
disruption of calchun-mediated signal ransduction and infibition of vascular endotheliad
growth factor {VEGTE) signaling, nudtiple tyrosine kinase signaling, including AKT, MEK-
ERK, or BCR-ABL. Mors particularly, the prosent nvention relates to e evahuation of
metecular pharmacodynansies blomarkers of signaling owput by tanscr PG assessment
of response & OTO in vivs and i vitro culiares inex vive cultured hamay anagen hairs.

Anagen huirs ave oblained at different tme points from subjects given s doses of ITO

treatmest. This is the approach used in clinival trials of CTO i patients. Alternately, anagen

hairs are obtamed fom witreated sobjocts and the hairs are treated with varying dosss of

3 ~

L7700 i vitvo-this approach ks pot subject to physivlogica conditior as of ahsorption and

dedivery and was chosen.

2

The understanding of cancer biology and the human pevome has Jud to the
development of new classes of targeted thempios designed 1o interfore with critical molesules
and signaling pathways driving tumor growth snd hold promise 1o improve sutcemes, This is
particulatly imporant for oacology therapy due to the largs number of approved therapies,
fow response rates and rosistancs 1 wany current treatwents, and oliniosd mportance of

\

optimal and tatlored therapy. To muprove on the limitations of oytotoxic chemath erapentic

agents, current approaches tr drug design in oncology are aimed at modulating specific cell
signaling pathways tportant for tomor growth and survival, T cancer cells, these pathways

become deregulated resuliing in absreant sigoaling, inhibition of apoptosis, inoreased

i
metastasis and woreased cell protiferation,
Though normad cells integrate multiple signaling pathways for controfled grovwth and

proliferstion, mors seem 0 be beavily rebiant on sctivation of one or twa OnRDgeHE

.

pathways. Unfortunately the focus on developing new anticancer therapies s not ou inducing

3

the wultiple sigoalmyg pathways that Keep comtrolied

..4

growthor proliferation in normad cells

st
o3
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wnder comtrol. nstead, the components of the sberrant signaling pathways represent
attractive selective targeds for new suticancer therapies. 1 seomy logical that patients with
rumors that are driven by speeific oncogsnic pathways will respond to therapentics targeting
those pathways, However, one pathway can be activated at multiple polnts and i Ix ot
atways feasible to assess pathivay activation by evalusting known cancer sssociated genss,
For example, signabing through the phosphatidyiinositol 3-kinase (PIIK) pathway is activaied
by mudtiple growth factors through receplor tyrosing kinases and bas affects on multiple
processes, including oell gronwth and sorvival, metastatic potential, and drug resistance
theough gene amplifieation andior by pass or now mutations. Mauy pharmaceutioat
compaies are developing specitie inhibitors of one or musre signahing pathways and
proposing combinstions of several specific inlubitors to inhibit mulgple oncogens pathways.
However,, 2 mggor limitation o the overall benefit from targeted therapy s the develnpment
e

of drug reststance. Resistance can coowr because of onsations that render the drug targs

insensitive to the mhibitor or when cancer cells change tietr depondency on the pathwa vy that

i targeted. In the fivst example, resistance can be overcome by developing new drugs that

sffectively mbubit resistance-gsrociated metants, as in tie examphy of dasatindb and nilotinid

which are effective on BUR-ABL mutants that confer resistance to fmatinih, A second

i

approach 1 1o target rouitiple signaling patlovays simaliancousty, and thus prevent the csncer

s

from changing its dependency to another significant pathway, for example combining
thibitors of mitogen-activated protein (MAP extracelular signal regulated binase (FRX)
Kinase with bdubitors of PI3 kinase. The third approsch is 1o enhance efficacy of the tavgeted
therapy to simublanesusly target downstream proteing that protect tumor sells from apoplosis.

However, a new approach to develop molenules, sach of which could modulate

iple nncogenc pathways would be a better approach to prevent both drug resistance and

serious foxicitigs, This would be a rouch barder approach 1o design the molecule, but this

14
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3

)

approsch of developing & molecule capable of modeling multiple oncogenie pathway
deemed inefficient and erscceptable strategy. Yet, probably the best way to inhibit several

N

oncogenis fargeis in swder o overcomes cancers that are driven by several modeculay
abpormalities, as well as to provent drag resistance snd wyicity 8 1o develop moleonies that
modidate multiple oncogenie patinvays and for inducs Rroven humor suppressora,

By using a molecule that modulates the expression of multiple genes, and by
integrating the expression data fromt these mwultiple genes, 8 quantitative asseasment of the
gene expression signatures may be possible. These gens expression signatures for pathway

activation and/or nactivation nmy be used as 1) pharmacodynamics hiomarkers to monitor the
drug induced pathway inhibition in hemors or surrogate markers such as anagen hair, #) as
prediction biomarkers to identify tumors with high level of a particular pathwvay; and early
efficacy omarkers & get an early readowt of efficacy or prevention.
Carboxyanudotnazole orotate {OTO), an orotate salt of varboxvamidoiniasole

{CAL 15 an inbibitor of receptor-operated calcium channel-mediated calcium influx, and is

sherwn b0 have anti-profiferative and ansi-invasive functions in several human cancer el
lines, inchuding human glioblastoma cells {Fiorio Pla et al, 2008; Ge st al, 2000}, By
imternupting caloiant mobilization as a second messenger, CAT can inhibit caloiom-sensitive
signal transduction pathways, including the release of arachidonic acid and its metabolites:
aitrie oxide release; the geveration of inostiol phosphates; and tyrosine phosphorylation (Ge
et al, 2000, Kohw et al, 1982} CAL infubiss phosphorviation of cellidar proteing STATS and
Uikl and induces apopiosis it tuatinth mesylato-resistant chronis myeloid leukenin calls by
dowa-reguisting ber-abl {Alessandro ot al, 20081

Thus enormous efforts are directed 1o the developmens of medecudar
prammacodynannies hiomarkers of signaling outpus of CTO o desipgn combinatorial

cular tavgeis in dilforent types of cancers. Current methods for

P-i
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assessing pathway sctivation in furwors imvelve the measurement of the drog trgets, knowsn
oneogenes OoF knows unwr supprossors. Howevey, ote pathway con be activated at mekltiple
points s it iy not fensible o assosy pathway activation by evaluating just known cancer
assoctated genes, The plucked hatr Bomarker assay iz ysed to study effects of TTCG on
mRNA and porietn expression levels in vitrs, Plucked scalp hair is an ideal surrogate for
nieasuring divedt response 1o ireatment with CTCG. Highly vascularized, hair oiticle can
respond within hours of exposure, Given this vasculanization, thew spithelial natore and rapid
rate of prolifertion, the calls in the hatr bulb at the base of the placked hair and the owter root
sheath are highly relevant surragate marker tissue for solid tumors. Biaofomatic analysis is
condusted 1o ddentify drug-induced changes in hales,

P

The mvention relates o development of molecuiar pharmacodynamics biomarkess of

signaling output by transeriptomic assessment of respomse o OO fn ex vive sultured humasn

anagen hairs from human subjorts with or withent eanver or other diseases,

This wvention provides methods, pharmacodynamics bomarker signatures for
witiple signaling pathways in a cell saraple such as anagen hawr, in response o
carboxyamidotriazole orotate {UTG) fovn g subject. UTO has demonstrated response in

several cancers baving different genomis mudations m clinival studies. This invention
provides a diagnostic and prognostic asssy L numitoring response to UTO ranging from -
H3G told 1o +28 fold difforential expression in severad transcriptional signatures associated
wilh tumor infubition tnchsding BGFR, MEK, HDAC, RAS, GFS, WNT, HSFSO or non-
visiage dependent calcions signaling, while inducing tumor suppressors signatures such as
P33 or BGRI i the anagen hair assay.

A method for gpantifying the response to carboxyanudoiniazele orotate {CTO on

3

pharmacodyamnivs blmnarkers of nnlipde signatore pathwayys | said method comprising:

ay Obtaming a cell ssunple obtained from a subyect and exposing the cell sanpde o

SH B




WO 2015/017545 PCT/US2014/048905

varying doses of CTO along, to OTO in combination with another agent or (o
other agents for difforent e periods;

b} Isolating the mRNA from the treated cell smmple and preparing ropressntative
cIINA theve from and measuring the travseniptions! alierstion i expression in the
cell saropls resulting from OTO exposore;

o Calenlating a signature score for each of the phammacodinandcs blomarkers of
multyple signature pathways and quantitating the response o the varving doses of

sing at two time

CTO exposwre, selecting a st of overlapping genes over expn
periods as Hated n Tabde 1) and

) Identifving vach of the phavmacodyrnamics biomarkers of multiple signature
pathways by at Teast 3 or mowe genes in a compiled Hist and confirming sach of the
pharmacodynamicg biomarkers o wultiple signature pathways using reference

datasets.

BAS, GROWTH FACTOR, PI3 K Signabwres

RAS gene products are mvoedved i kinase signaling pathwways that comirol the
transenption of genes, which then regnlate cell growth and differennation. The conversion of
RAS from a proto-oncogens ususily ocours through a polat mistation in the gene, and the
attered function van affect the cell in differant ways because RAS s invobved in many

signaling pathways that control cell division and cell desth. Miutant ras has been identified in
cancers of many origing, twhuding pancreay, colon, hung, thvreid, Bladder rvarian, breast,

skin, tver lidney and some leukersias, Song, S stal, FLOS ONE 7: 1-112012)

$IFS is reeponsive to phosphatidylinosizol 3-kinase (PI3K ) pathway perturhation and

related o phosphatase and tersin homolog (PTEN) degradation. Loboda A gt al. Clin

Pluwrm& Therap 10 92-96{3009),

S
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Mugations in the 100q subunit of PIAKL called PRKOA ave often responaible for
activation of PRKAAKT and have been reported 1n severs) luunan cancers, Janke Fetal, §
Chin OQoood 3NT77-782 {2012,

BGER mathway stsnadures:

b & further aspent the invention provided a method of ibibiting BGFR patkoway

R

signatures in response o freatment with UTOL Drugs targeting the EGEF receptor (EGFR)-
antibiodies binding the extracellalar domsin and smal-modende tyrosine kinass inhibitors
fave expanded treatment options for several solid tumors, The EFGR gens is frequently up
regudated in carcinonas of the heeast, kidney, ovary, cervix, and in squamous velt
carcinomas. The op regalation is typieally due to gene amplification or oversxpressioa.
BGER up regulation tn ghiomas §s most oBen associated with the rearvangement of the EGFR
geng resubting w alterations of §1s fransoript so that such gliomas expross both wild type
endogenous EGEFR as well as episomal suant form. The EGFR gene is amplified in >80% of
ghioblastomas.

The FOFR -turgetad monocional antthodiss Cetuximab® and Panttumumab® have

een extenstvely studied o metastatic coforseial cancers. However, the climcal officacy of

P

BGER-targeted antibodies ts Hmited by the development of soquived sscondary resistance
winch typieally cccurs within 3 to 12 months of starting therapy, Maltiple mechanisms of
sesondary sesistance 10 ant-BEGFR antibodics bave been seported such as expression of
EGFR lgands, HERZ amplification, and deregulation of the EGFR recyeling process. KRAS
nutations anse and are responsible for acguired resistance in half the patients who intnally

x K

respotd o cetuximal or pamituroumad, Wang T et al, Mol Canver Ther 120 925-936 (2013}

During the past several years four EGFR inhibitors lave been approved including
cetuximab, pandtonomab, gefivub and edotinib (Tarceva) and have become standard of cars

foruse i vanver pationts. However, the activity reported i uoselected patients has besn quite
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funited and typically develop resistance. The extent of intrinsic and avquived resistance 1o
BOGFR wdubitors thus leaves ample roow for further antivancer drug development, Gou H-F
etal, PLOS ONE & 16 {2043}

MEE pathway sionatures:

I @ further aspect the invention provided # method of inhiblting MEX pathway
Nigrahires i respouse 10 rostmient with CTOL The MAPK pathway is commonly setivated in
human cancers and then actvides RAF-MEK-ERK kinase cascade which leads to activation

dowpstream o substrates nvolved incell proliferation, survival, wansformation, tasslational

controd and oyloskeletal rearmmgements. Tan N et al, Mol Cancer Ther 127 R83-864 (3013}

poad

Sraall molecule mbubitors targeted this puthway, such as alfosierie mhibitors of MEK exhibit

R

anticancer efficacy in vitro and i vive

o

HOAC patlovay sicnahnes:

I & forther aspect the invention provided & method of idibiting HDAC pathway

ures in vesponss o reatment wth UTO. Histone acetylation s u reversible

U
o

=
s
o>
et

modification, with deavetylation being cstalyzed by histone descenvlases (HDACs) HDACs
are represented by 1 genes w humans and sve divided into four distinet classes, Seversl

tasses of HDAL inhibitors are bawng ovaluated in olinteal investigations and mndicate that
certain HDAC family members are abormanily expressed in several tumors, Unselective
HOAC mhibitoys show privnising results in leokemias snd solid wmors, for example

Vorinostat® approved for cutaneous T esll Lymphoma. Wit O et al, Cancer Letter 277: 821

s side effecis duss

P

{2008} However, some pan-HDAC indibitors may cause munern

vequinng selective targeting of HDACU with pncogeme fanction i cancer colis.
WHT puthway signatures:

I a further aspect the invention provided a mwethod of intubiting WNT pathway

signatires i seaponss 1o treatrent with CTOL The WNT family of signaling melenules
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e i antmal development, and WNT saHunction is implicated in

regulates nuBerous prw
various forme of disease including cancer and degensrative diseases, The canonical WNT
signaling pattovay is regulated at many levels and there Is increasing evidence from other
systems for orosstalk between WHNT signaling and other pathways important in
tmorigenesis, converging on Becatenin, B-catenin is a nudtifunctionad protein with disting
moleontar roles in cell adhesion at the plasma membrane and in teavscription within the
nuclews, An tnoreasing number of studies suggest that elevated WNT signaling in
ghoblastoma {GBM} is inftiated by several ahiemative mechanisms that are Javolved it
dilferent steps of the disease. Dre Robertis A et al, Mol Cancer Ther 12: 1IRO-1IRS {201 3):;
and Nusse R, Ceft Reos 150 28-32 (2008). Therefore, whibition of WNT signaling may

represent a thempeutically relevant approach for GBM treatment.

HEPO pathway signatures:

n a further aspeet the ow provided a method of inhibiting HSPY0 pathway
signatures m response o trratiment with CTO. Heat shook protens serve as molecalar

chaperones required for stability, post translation modification, and fonction of madtiple

chient proteins. Bxpression of HSF is moreased at times of physiologic stress, ang thess
effects are belioved to support cell sarvival, HBPSO is over sypressed in sany tegwsr fypes
ndivating that 1t may play 2 ol in the survival of cancer cells and thus making it an
atteactive target for an anticancer age. Increased HEPEY has been linked o worse prognasix
0 pattends with noveamal! cell loag concer. Garon E B et al, Mol Cancer Ther 130 890.000
{Z013) WSCLL arises aw & result of several driver audations, for example EGF receptor
atations are seen i about 1094 of NSCLL, HEPs play an impontant rode in
newrodegenerative disovders sech as Parkinson’s discase, Aleheimer’s disease or Huntington

disease and theretore down regolation of HEPOG has potential haneficial effects in cancer and

degenerative diseasss,

H
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Maogvolase depsnden calcinm sionaling:

To a further aspect the mvention provided & method of inhibiting genee associated

with non-voltage dependent enloium signating in response fo reatment with CTO. Kohn B¢

etal, Cancer Res 3232083212 (19921 Kohn B € st al., Proc Natl Acad 8ci 82 1307-1311

{1983} Felder OF et al., J Phasmmace! Exp Therap 257 967071 {1090 Hups 1 st al, I Biol

Chept 200 10136- 10142 (1991 ) Mignen Getal, J Cell Be 118 $615-5623 {2008y and

b3

Enfissi E etal, Cell Calcium 36 459-467 2004 Calotum signaling non-volinge dependent
genes were identified and strong suppression was noted acvess £TO treatment.

Canganical caloiom signading was analyzed using the KEGG Caloium Signaling

P
1

Fathoway and IPA o predict regulation of canonival calciom sigraling. No significant

suppression of pathway was noled. Using ANOVA o filter for informative genes (FDR

G5 & L3 33t was noted that suppression of sannudcal calchum genes oveurred moross CTO

X

treatment, however this only reprosented 768 canonival pathway genes.

TGE-B pathway sionatuses:

fa a Turther sspect the mvention provided o methed of inhibiting genss ussociated
with TGE-f signaling in respouse to treatment with CTO0 TGE-B is part of 3 large family of

strocturally refated oytedines that include bone morphogenic proteins, growth aud

e

differsatiation factors, activing and inhibins. Newrdy every call type has the alility to seor

TGF-f as well as the ability to respond to TGF-§ via the presence of TGF-B recaptors on the
celt surface. Therefire, gain or foss of function of the TGE-§ pathway and s nompouents arg
o dead to g vanety of dissases inclading cancer, To epithelal velle TGFE-S functions as a
turnor suppressor, where it inhibits protiferation, mduces apoptosis and mediatex
differentiation. Conversely, in other contexts, TGE-P promotes tumor progression through
Clin Cancer Res 18 45144

ereasing tomor cell invasion and metastasis. Smith A Lot sl

451242012}
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CEACAMI nathway sionatures:

In 2 fiwther aspect the invention provided 8 method of down regulating CRACAMI
pathway i response o weatment with CTC, CEACAMI is a member of the
carcinoentryione antigen {CEA) gene family of fe-tike celi-vell adbhesing molenules,
CEAUAMI tedown regulatad in epithelial cancess, for exampls prostaty, bladder and colon,

Lawson EL et s, PLOS ONE 70 1414 (3042)

Dvsionin'Branl protem signatares:

in & further aspest the mvention provided a method of down ragulating dystonin
pathway i responss 1o rosiment with CTCL DystoninBpagl proteins are evtoakeletal

hinkers whose lovs of function tn mive resalts fn & heveditary sensory newropathy with a

~.,/

progressive foss of Hmb coordination. Young K etal, Bxp Cefl Res 31427502761 (2008).

P83 pathway stenatures:

in & further aspeot the jovention provided 3 method of inducing PS3 pathway
SIgRATUIES IR response & Featment with CTO. Normal cells tutegrate nudtipls sigraling

patiways 1o control growth and pradiferation. For example, the ps3 towsceiption factor is a

TIFN REDOL Suppressor protein that serves a8 @ gatekesper of cellplar fate m wmelticeliolar
orgamsms. P33 is activated in response fo s variety of stress signads and initiates sell eyele
JFFeRL, BENESCENCE OF APCPIOSTs via pathways involving transactivanon of p53 target genes.
Stambolic Vet al, Moleordar Celi R1317-325 (20011 This universal proteciion of genetic
mtegrity is however impaired 1n many human cancers.

fo a further sspect the invention provided a2 muethod of up regulating P33 pathway
signatures in response o reatment with CTO. Mutations of PTEN are frequently found in s
variety of cancers tncluding hrain, breast, endometrial, prostate and Kiduey tamors. PTEN is s
fumoy suppressor and 18 g negative regdator of PIK/PRKE/AK T-dependent celhular survival.

EGRI pathway sizrahunss:
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I a farther aspect the tnvention provided a method of up regulating BGRY pathway

sgnaiuyes in responss o treatment with O, The early growth response I {EGRI) gene
product i a transeription factor with roles in differentiation and growth. The trans erption
factor BORY i o divect regulator of multiple thmor suppressor nchsding TGFRL FTEN and
fibronectin, Baron Vet al, Canver gene Therapy 13: 115-134 {2008). In certain human
tumor cells and tissues BGRT exhubits prominent tamor suppresssr funetion and many hama

trnar cell fines ¢ s fittle oy o EORT i contrast to their normal counterparts. RGRI is

”n

deereased of undeteciable in non small cell hing cancers, breast tumors and human ghomas,
Reexpression of ERGI in human tamor cell lines inhibits ranaformation. The mechanism of
suppression involves the direct induction of TGF-RT leading o increased fibromecting and

plasmmogen activator inbibitor. Liv, € et al Proc Nasl Acad Sei 93: TIR31.11838 (1996,

EGRY is impHoated i the regulation of P53 in medanoma velfs batine to 8 MOPROSIS
P

and the proapaplotic suppressos gene PTEN {s also directly regulmted by FGRL

The nvention also relates o pharmaceutival compositions including CT0 and another
agent combined o mprove sensitivity and efficacy and reduce twyieity while regulating e
ar mors gene signatures including BEGFR, MEK, VEGF, HDAC, H8PSO, FRY, BOR-ABL,
P ERGH CEACAMI, dystont, or ganes assoctates with non-voltage dependent calchum
signaling, by momtoring the molecolar pharmacodynamic blomarkers of signaling outpat in
response o CTO ey vivo coblured anangen hairs from a freated mammal,

iz even further aspect the invention provides & method of treating or preventing a

&

condition in 2 mammal in which the regulation of one or more gene signateres mncloding

BOGER, MEK, VEGE, HDAC, HEPOO, BREK, BCR-ABL, p53, ERG1, CEACAMI , dystonin,
ar genes associates with now-voltage dependent calcium signaling | provents, inhibits or

ameliorates a pathology or # symptomology of the condition, the wethod mckading

admingstration of a therapeutivally effective smownt of UTO sy monotherapy or 55

(%)
(%)
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combinatorial therapy, and monitoring the molecuiar pharmarodynamics biomarkers of

signaling outpat e response 1o CTE i ey vive cultured anangen hairs from a treated

mammal.

in ancther aspect the present invention provides a method of preventing or treating a
profiferative condition in o subject, the method meluding admiuistration of a therapeutisally
effective st of CTO alone or 1 combination with another agent, and monitoring the
mrecular phammacodynamics biomarkers of signaling output in response to T in ex vivo
cultured anagen haws from a treated manveal, Gene expression patierns can be established in

other Hssues as well to distinguish between tissnes in difforent disease states or @ prodict
prognosis of a discase such as cancey in response o onw oF more therapies. Another paradizm
1 fo develop a platform of phammacodynamicos markers to design specific snd customized
formulation base on the gose expression patten.

The invention provides & paradigm for rational selection and development of
combgtion reamments based on knowledgs of the molecular abnormalities in particalar
dissases or sancer, together with the understinding that UTO may be combined with other
targeted agenis that are constructed fo the molecudar makenp of the disease or cancer,
together with the understanding that of the feadback loops that apply upon dMockade of 8

sven pathway blocked by the targeted drog and how these feedback loops may be prevented,
x - - ) K - b

=
el

-

w0 mamiain sustained mhibition of the mdecular targets that drive the disease as well as In
aorne mslances 0 induce sUPPressor genss o optimize the retinent oufvome,

The fmvention provides a shill in the method of developing combinativial drug
regpimens intnbiling several oncogenie targely with CTO i order to overcoms cancers that are
driven by several abnormalities, s well as 1o pravent or newimlize the development of drog
resistance v monitoring the pharmacodysamics biomarkers of signaling output in response
e O and carefully picked combinstion drags, by ransoriptomic assessmant (1 2% vivo

-
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cultared ansgen hairs. The current prly-pharmacology approach using several targeted drngs
cocktails has not been successiul and has posed new probloms due © cumalative toxicities of
the drags in the cockisil, The Invention provides a reseue solation for targeted and nos
targeted drog combinations that fail dues to drug resistance mechanisms by combining them
with CTO tron the start or even after drug reaistance is noted, 1o maintain sinsisivity and
sitectiveneas.

A inporiant embodiment of the invention is the development of the panet of up to
£5-20 gens mBENA expression signatures from bair samples and deploy this on the cDNA
samples generated from patients by Affymetrix arvay data o identty genes differentinlly
expressed m scalp hair samples from untreated and treated pationts.

H is an objective of the present invention to evaluate moleculsr pharmacadynamic

markers in responss to carbixyanidotriazole orotate {CTO) in ex vive human anagen hairs

oblained from subjects. OO s an omally sotive agent with antineoplastic activity, that

inhibity nonvoltage operted Cal+ channels, hlocking both Cal+ influx into cells and Cals

W

release from intmeelludar stores and resulting in the disvuption of calchum-mediated signal
transduction and mlnbiton of vascular sudothelial growih faclor {VEGF) signaling, multiple
tysosine Karse signaling, meluding AKT, MEK-ERK, or BOR-ABL. More particularly, the
prosent vention relates (o the evahsation of molecular pharmacodynanuos bomarkers of
signaling output by tramseniplomic sssessment of response o UTO in ex vivo cultured human

anagen hairs.

& EXAMPLES

The plucked hawr bomarker platform devsloped by Epistem Lid (Manchester, United
Kingdom} w ed o assesy framscniptomic response 0 OTO moex vive culturad human

ansgen hairs, Figure 1a describes the overall provess steps.
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el

Placked scalp hair is an ideal swrogate for messuring direct reapomse to OTO seatment,
it 18 a non-ipvastve aad can alse be used waing samples from patisnty who have been treated
with CTO, in which case the hairg do vot need to be weated ex vive, Hairs growisg on the

calp in growth stage (snagen) and which have highly vascularized follicles are suitable.

Donor haws were plucked from § male donor volunteers, mmediately tansferred o
maintenance medinm cultures and exposed o varving doses of CTO aquivalent 1o 2 uM, §
ab, and 10 oM carbonovamidotriazele {CALL The sultures were eithey maintained for Shes or

o

dhes, Controls were gsed, for example, Tarceva® (BGFR inhibitort at 1 pM and BEZ235
(PI3K. inhibitry at | uM for 24 frs ondy. Ouee in onlture hairs were collected st the

specified periods for mRNA isolation or protein analysiy o snsure quality control. Small

woounts of RNA (sbout up to 300ng) are oxtracted from the bulbs at the ¢nd of the anagen

{}/

hairs, Represestative ¢DNA was prepared v the BNA and gene oxpression levels

determined by pucrsareay analysis, Biotin labeling, fragmentation and hyvbridization to 048
Affymetrix L33 plus 2.0 amay wad done. Blofnformatic analysis was done to sdenuty OTO

mduced gene expression changes. The whole provedurs is given in FIG. 1.

Resully obiained show strong transcriptional respomse for all contrasts. High fevel of
differential expression of transeripts was observed. Tarcova® showed less differential probes
than CTQO or BEZIIS at thix tweshold For OTO differential probes increased in s dose
redated manner. CTO showed the greatest effect banseriptionally in anagen hair at all doges

compared with BEZZIS or Tarceva®.  Resulls are presested in dewail in Figure b,

Biclogically relevant alteration of the hair hulb transeriptome ranging from ~100dd o 2§
& et i

o

faid dhifferendial exprossion was observed at elinteally relevant levels of OO,

The sigrature scores were assessed as deseribed in detail by Loboda AL st al {Clindcsl

Phammacology & Therapoutios 869298 (20091 for wWentification of srowth factor geng
K 5 o
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signatares, and by Loboda & e al, BMO Medical Genones 30 1-11{ 2010} for identification
of signatures of RAS pathway and FI3K. These references are incirporated hersin. They

desoribe the Ingesuity Pathway  Analysls (Ingenuity Svstoms, Redwood City, CAY

wpwww. genuity. com software tool o identfy signaling pathways that ave st

ewriched among growth facty signatiure genss. The RAS pathway was analyzed using

sublicly available and lerabwe datasels, ag wy nebuh goviesrray/project wnost-

The resglis obtained for probex observed ai the two time perlods were: 1440 a1 8

hours and 2961 at 24 brs. A high degree overdap was observed betwesn the 2 Hsts {398,
Pl 0001 The net result was 358 probes (442 enique annotated genes, ranging 7% to +33
fold at high dose CTO /24br Sigeificent results of Signatwre Scores are prosentes
grapducally. The Probe List s presented in Table |

Table 1.

Probeget i Fogves G Cione Bymbsnd fiene Title

SRR FRMERAL

I33I6E 5 g G828 ; bt
SIEhE st B3 SDOREY

g PERGE
240463 . -
RERERLH 2357
s i ST
B 4758 wEL

337444 s e

239281 u s
B FER

33389 FAMPIR BRI nduciiy kinase

Chyomay
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Lising the probe bt in Table 1, 2 nwiltivaniaie anclysis of different signatures was

conducted using available reforences o builid the following signatures, i analvae the resulis

at different doses of UT0 {vquivalent to 2 gM, 5 uM, and 10 oM CAIL} at Shes and 24hrs:

-RAS signatve | Growth frotor signsture; POK/MTOR inhibiton; PI3K inhubition; MEK

mhibition; HEPSH whitntion; HEAC inhihition; BGFR iwhibition; P33 Stabilizavon WNTH-
trduhition; and

Catenin mhibiion; Crletam Signaling: CAT inhibition  canonical calcium

Mon-voltage signaling,
2b i detail, RGER,

Results obiained for the above analyses are supnmarived n Figure

MER and HDAC pathways were strongly suppressed i respoase 0 OTG,

o vontrast, the pathway associated with PS3 was stabileed In response o CTO

in addition, genes associated with nowevoltage dependent calcium signaling, were
strongly supprassed, These results are discussed in detail below,

_Examplel.

escribes resulis of mulfivanate signebires for RAS and Growth Factor

L)
7
s
.’;,
Jx

Sigmaturss. Briefly, modest down regudation in RAS and Growth Fagtor  signatures {GFS)

were observed, the intnbition being most obvious at Shrs, Table 2 gives List of RAS and

GFS signatures.
Table 2.
GFS And BAS: Svinbal

ABCCES CYHRY HISTIHZA | POUZER {ORGIC IFRD PEKP
ATPHVIBY | DEPTOR HOXBI3 RARMPY DEEUR PAD] PRPTI

- ATHND DRALS N4 SEMAIG fFH3 KLKS RSHACY
BLARS EiFga2 OVGEPL SEPRL EiFs KRNAS RESBEAT
}3(.2‘%11 ERHXE POMTINL SIyTZ ENG2Z ERPB 510442
CALCOCOY | ERBE3S POMTDR AREG MNY MALL SERPINGS
CAPNIR HISTIHZAL | PDIA4 8153 HSPOOAAL | MTHFRIL | SERPINEE

43
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CREN HISYIHEED | PLEEHGS CEBPG HEPASL PADI SLPAL
SRENI
| TIPIN

FIG. 3o desenbes results on PIK in response to OTOL Strong suppression of PIAK
stznatire was observed with control BEZ23S treatment but not with OTOG,

FIG. 3d deseriles results on PIMK/mTOR  signatwe. Stwong suppression  of

PI3K/mTOR signature was observed with comtrol BEZ233 treatmment bt not with €70,

FIG. 3¢ describes strong nahubition of MEK: stgnatare 10 &l CTQ treatments at 8hrs

FIG. da grves results showing weall suppression of HDAC signature in response 10

T weatment. The Signature Scove fow the HDAC pathway in response 1o different doses of
CTO gt Bl and 24y is compared with BEZZ3S and Tarceva® for 2w

FiG 4b deseribes no suppresston of Moteh signature in response to UTQ weatment.
The Sigoature Seore for the NOTCH pathoway inn response o different doses of CTO at 8w
and 24w is compared with BEZ235 and Tarepva® for 34k,

FIGL A describes resulte showing WNT B-catenin signature shows modes suppression
i 2dhre exposwre to T, The Signatire Scire for the WNT f-catenin pathway in response
to different doses of CTO at Shr angd 24be s compared with BEZ235 and Tarceva® for 24hr,

FIG. 4d desertbes strong suppresstom of HEPOYO signature with OTO treatment which
is dose dependent. The Signature Score for the HEPOO pathwway in response 1o dilferent doses
of UTO at Bhr and 24br 15 compared with BEZ235 and Tarceva® for 24hr,

FHI de desoribes very strong suppression of EGER signature with TG weatment aud

it all doses of CTO and time points. The

usnportantly this s stronger than that in Tarceva®
Signanwre Seore for the EGFR pathway in response to different doses of CT6 at Shr and 24hy

f2 covnpared with BEZ233 and Tarceva® for 24k
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FHGE 41 deseribes induction of P33 stgnature with OF0 mweatment at sl doses which is
higher at the 24hr time point. The Signature Score for the P33 pathway in response to
difterent doses of CT at Shy and 24bw s compared with BEZ2335 and Tarceva® for 24hr,

Exanyel.

FIG 3a ilustrates the Signature Svore for the CALPA pathoway i responss 1o

different doses of CT st Shr and 24y compared with BEZ238 and Tarceva® for 24h

Using the lngenuity Pathways Analysis (IPA} (Ingemanty Svatens, Redwood City, CA} for

¥
-3

genes mfluenwed by CAL some suppression of CAL signature in response 0 OTO treatment

was observed, except at 1 pM. When the 29 genes were filered from IPA for FI3A <008

and TR0 O data get w0 selent mformative genes and determing the direction of change,
a 14 gene set resalted.

Table 3 lists the CATIPAL Symibol

{ RIMPR ESRI FQOS pCLG2 RAPRE MAFLE | AKTE RATIR3 HSPO0B1
JEIR CONDY | PPART | MAPEL | MAPKY CASRY AKTZ HEP30AATL | Hspl4-2
CEBPA BIAPKE | PCLEL MAPKS | MAPKIZ | HSPAS ARTI HIPROABL | Hsp84-3

BAG3
Pl 5b iHustrates the Signature Scove for the CALER vivo pathway m response fo

dilferent doses of CTO st Bhr and 24hr compared with BEZ235 and Tarceva® for 24hr. With
the tissur spexific direction of change nformution & strong dose dependent suppression of the

iIPA CAL st was observed, Table 4 hsts the 14 gene setl

Table 4.
Syrabad
AKT2 | CASER FO5 HSPSOART | HIN | LERPA RAPKI
BAGE CONDY HEPROAAL | HOSPBO8L AKT1 MAPKI MAPKT
FIG 5o llustrates the Signators Scors for the Caloionm signaling pethway i response

to different doses of OO at Bl and Jdbr compared with BEF235 and Tarceva® for 24hs.

45
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Non-voltage dependent calohnm signaling genes were identified from datasets in Hisrature 0

infornt on regaiation. The hist i presented in Table &
Tabile 5.

Symbol:

ARG2 CONAL L CONDZ | CONEZ | THE | CAB i
BONF CONAZ | CONEL | OTFL BRAF ﬁ;\tﬁé

praivsy

FIG 3d lustrates the Signature Score for the Calehum signaling for all gene pathway

n response o different doses of CTO at Bl and 24w compared with BEZ23S and Tarceva®

for 24hr. The estimated regulation divection for alf genes was wdentified. The ligt is provided

i Table &

Tablz 4.
Symbel:
ARGZ | COND2 TN PEFIRI | CALM3 | CAMIOA | CAMKS | ORAIZ | TRPC3 | TRPCY

BONF CONEL | PPPICA | PPPIRZ | CAMEKL | CAMEISB | NQS3 STIMIL | TRPCA | BRAF
CCRAY 1 CONEZ | PPRACE | CALMY | CAMIKID | CAMEID | ORAIL | STIMIZ | TRPCS | CAS
CONAZ | OTFR PEPICC | CALMZ | CAMKIG | CAMBZG | ORALR L TRPUL | TRPOS | CALR

FiG Se dlusuates the Sigaatare Score for the Calcom Signaling pathway in response
tos different doses of CTO at Shr and Jdbr compared with BREZ235 and Tarceva® for 24br.
ANOVA was used to Hlter informative genes (FUIR <085 and 1L FC)

strong suppression of non-voltage dependeny calotan genes was noted across OFO

treatmoent i both Hterature determined regudation and ANOVA determined sed. Table 7

Table 7

Symbol;

BONF CONEY FERPICC | QRAR TRF CAMKL ORAIL | BRAF
CONAL PPRICR | CAMBID | TUND CALMS CARIKZG | STIM2 | CALR

FIG Sa iHustrates the SMgnature Score for the Canowcal Calomny signaling using the




WO 2015/017545

PCT/US2014/048905

RECGG Calchan Sigoaling and IPA to predict regudation of ealolum stgnaling i

responag 1o differentdoses of UTO o By and 24hy covapared with BEZ235 and

DY

Tarceva® for 24hr, Table &

Tabde &,

Symbsd

FPPICA

CACHAZD

CHRANB3

HRATIO

PRVILE

CACNERL

CHRNBG

HOACTY

BRPACC

CACNS2

| CHEND

HDALCR

PPEIRL

CACNBE

CHRNE

HDALS

PEP3IRE

LATNES

CHENG

HOAT4

ATPZ2CL

CACHEGL

GRIAY

HBACS

CACNALA

CHRFAMTA

GRIAQ

HDALE

CACNALER

CHRNAL

GRIAZ

HDACY

CACNALC

CHRNAIQ

GRIAG

HDALS

HEACS
HTRIA
RYR1

SLCBAL
TNNCT

CHRNAZ
CHRJNAS
CHRNA4
CHRNAS
CHARNAG
CHRNAT
CHRNAD
CHRNSL
CHRNB2

GRIKY

GRINE

GRINZA
GRINZB
GRINIC
GRINZD
GRINIA
GRINIR
P HDACL

CACNALD
CAUNALF
CACNALG
CACNALH
CACNAL
CACNALS
CACNAZDY
CACNAZD2
CACNADA

FI3 6b iHostrates the Signatare Scove for the Canoniosl Calotom signating ex vive
asgy the KEGG Calonnn Signaling and IPA o predict regulation of in response to differant
doses ol CTO at 8hr and 2dhy compared with BEZ235 and Tarceva® for 24hr. Soppression
noted for /78 canonical pathway genes only, Table 9

Table 9

{Gene Svmbol:

FPPICC
BEPICT

HOACE
BPPICC

CAUNBZ
GRIAS

PEPILL
ATRICI

GRIAZ

GRIAZ

HDACY
PRP3UB

HOALS
HIACA

Examphs 7




WO 2015/017545 PCT/US2014/048905

FIG. Ta Hlosirates the Signatare Seore for all Sipmaling genes after merging of the ANGVA
filtered gene sets for both the TAT signatere (FIG. 53b} and the non-vobltage depandent {NVEY
gene sats {(FIG. Sel

FIG 70 ilhastrates rexalts bog panel of 31 CALCalciun related gooes capsbie of
separating the different CTO doses, both by signatirs view and by POA,

Table 1) provesdes the st of 31 genes.
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voltage

ORAN Noo-
valtage

Mo

ORANS ne

visilage

-

FPPICE ot
voltage

PPRACC hoa-
wllags

N Man-

STIM2 o
voltage

TNE Nan-
waitage

AVe2Cl REGEH
CACNB3 KEGG
ORIAZ KEGG
HAaCs KEGG
HDALS KEGG

Results of bioinformatic anglvsis of date obisined in response o varying doses of
CTO at $hr and 2dhes indwcate that the carly growth response 1 gene product (EGRY was up

regulated 6 fold by UTO weatment. In contrast BEGRT was suppressed by BEZZ3S and

("\vv E

ey
,..

niitiple Mo sappressor

s

generally rogulates

“/

Tarceva®, The up vegulation of BG
pathways inducing apoptotie downstrear events, Lin, C et al Proe Natt Acad Set 9% 11831
IR36 {1996),

Figure 8 iHustrates the EGRT Signaling Pathway

The carcinoermbryonic antigen-related cofl adhesion moleculs (CEACAMI ) {alsn
knovin as CDosa) was down regulated in response to both CT0 and Tarceva® treatment,

Dvstonin was dewn regulated by 60 fold i response & CTO treatment.

TGRS signalivg was inhibited n response 1 treatment with CT0,

wope by the ewbodiment disclosed i the
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which are functinnally equivalent are within the scope of the inventimn. Indeed, vanous
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modifications of the invention in addition to those shown and described herein will become
apparent to those skilled in the art from the foregoing description. Such modifications are
intended to fall within the scope of the appended claims.

Those skilled in the art will recognize, or be able to ascertain using no more than
routine experimentation, any equivalents to the specific embodiments of the invention
described herein. Such equivalents are intended to be encompassed by the claims.

Definitions of specific embodiments of the invention as claimed herein follow.

According to a first embodiment of the invention, there is provided a method for
quantifying the response to carboxyamidotriazole orotate (CTO) on pharmacodynamics
biomarkers of multiple signature pathways, said method comprising:

a) obtaining a cell sample obtained from a subject and exposing the cell sample
to varying doses of CTO for different time periods;

b) isolating the mRNA from the treated cell sample and preparing representative
cDNA therefrom and measuring the transcriptional alteration in expression in
the cell sample resulting from CTO exposure;

c) calculating a signature score for each of the pharmacodynamics biomarkers of
multiple signature pathways using the Ingenuity Pathway Analysis (IPA)
System and quantitating the response to the varying doses of CTO exposure,
selecting a list of overlapping genes overexpressing after 8 hours and 24 hours

of exposure to CTO from the list including:

Probeset ID Entrez Gene Gene Symbol Gene Title

prostate transmembrane protein,
androgen induced [
FKBP1A-SDCBP2 readthrough
233565 s at 100528031 /// 27111 FRBPLA-SDCBP2 /]| brotein coding) /// syndecan
SDCBP2 i . .
binding protein (syntenin)

222450 at 56937 PMEPAI1

242832 at 5187 PERI period homolog 1 (Drosophila)
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240463 _at - - -
Rho/Rac guanine nucleotide
213039 _at 23370 ARHGEF18 exchange factor (GEF) 18
235072 s at 63971 KIFI13A kinesin family member 13A
208926 _at 4758 NEUI sialidase 1 (lysosomal sialidase)
237444 at - - -
239451 at - - -
222288 at - - -
227579 at 2241 FER fer (fps/fes related) tyrosine kinase
pleckstrin homology domain
212717 at 9842 PLEKHM1 containing, family M (with RUN
domain) member 1
226853 at 55589 BMP2K BMP?2 inducible kinase
chromosome X open reading frame
214112 s at 541578 /// 91966 CXorf40A /// CXorf40B 40A /// chromosome X open
reading frame 40B
209012 at 7204 TRIO triple functional domain (PTPRF
— interacting)
chromosome 1 open reading frame
219476 at 79098 Clorflle 116
238086 _at 100129617 LOC100129617 uncharacterized LOC100129617
230721 _at 730094 Cléorf52 chromosome 16 open reading
- frame 52
1566079 at 647190 RPS16P5 ribosomal protein S16 pseudogene
273839 s at 6319 SCD stearoyl-CoA desaturase (delta-9-
- desaturase)
225671 at 124976 SPNS2 spinster homolog 2 (Drosophila)
212961 x at 541573 CXorf40B chromosome X open reading frame
- 40B
223659 at 84000 TMPRSS13 transmembrane protease, serine 13
399909 at 193358 B4GALNT3 beta-1,4-N-acetyl-galactosaminyl
- transferase 3
223467 at 51655 RASDI RAS, dexamethasone-induced 1
transmembrane and coiled-coil
235146 _at 57458 T™MCC3 domain family 3
335548 at 164284 APCDDIL adenomatosis polyposis coli down-
— regulated 1-like
206816 s at 26206 SPAGS sperm associated antigen 8
242323 at 81579 PLA2GI2A phospholipase A2, group XIIA
224579 at 81539 SLC38A1 solute carrier family 38, member |
213315 x at 91966 CXorf40A chromosome X open reading frame
- 40A
integrin, alpha 2 (CD49B, alpha 2
227314 at 3673 ITGA2 subunit of VLA-2 receptor)
227093 _at 57602 USP36 Ubiquitin specific peptidase 36
ADP-ribosylation-like factor 6
200760 _s_at 10550 ARLGIPS interacting protein 5
201790 s _at 1717 DHCR7 7-dehydrocholesterol reductase
1554980 a at 467 ATF3 activating transcription factor 3
242255 at 22884 WDR37 WD repeat domain 37
219267 at 51228 GLTP glycolipid transfer protein
long intergenic non-protein coding
1555786 _s at 645687 LINC00520 RNA 520
229734 at 283174 LOC283174 uncharacterized LOC283174
242856 _at - - -
201037 at 5214 PFKP phosphofructokinase, platelet
1562970 _at - - -
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201465_s_at 3725 JUN jun proto-oncogene

202067 s at 3949 LDLR low density lipoprotein receptor

catenin (cadherin-associated

223679 at 1499 CTNNBI protein), beta 1, $8kDa
201235 s at 7832 BTG2 BTG family, member 2

sterile alpha motif and leucine

225662 at >1776 2AK zipper containing kinase AZK

potassium intermediate/small

204401 at 3783 KCNN4 conductance calcium-activated

channel, subfamily N, member

397906 at 28937 FLVCRI feline leukemia virus subgroup C

— cellular receptor 1
sterile alpha motif and leucine

238613 at S1776 28K zipper containing kinase AZK

ArfGAP with SH3 domain,

206414 s at 8853 ASAP2 ankyrin repeat and PH domain 2

210794 s at 55384 MEG3 maternally expressed 3 (non-

protein coding)

226621 at 9180 OSMR oncostatin M receptor

ATP-binding cassette, sub-family

230682 x_at 8714 ABCC3 C (CFTR/MRP), member 3

135668 at 639 PRDMI PR domain containing 1, with ZNF
- domain

205483_s_at 9636 ISG15 ISG15 ubiquitin-like modifier

215808 at 5655 KLK10 kallikrein-related peptidase 10
212281 s at 27346 TMEM97 transmembrane protein 97

212282 at 27346 TMEM97 transmembrane protein 97

226287 at 91057 CCDC34 coiled-coil domain containing 34

RAP ArfGAP with RhoGAP domain,

213618 at 116984 A 2 ankyrin repeat and PH domain 2

231089 at 100505664 LOC100505664 uncharacterized LOC100505664

227140 at 3624 INHBA inhibin, beta A

231467 at - - -

202967 _at 2941 GSTA4 glutathione S-transferase alpha 4
230323 s at 120224 TMEM45B transmembrane protein 45B
294471 s at 3945 BTRC beta-tran;dugn repeat containing

- = E3 ubiquitin protein ligase

202708 s at 8349 HIST2H2BE histone cluster 2, H2be

249871 at 54352 PAQRS progestin gnd adipoQ receptor
- family member V

205627 at 978 CDA cytidine deaminase

235542 at 200424 TET3 tet methylcytosine dioxygenase 3

240410 _at - - -

236656 s _at 100288911 LOC100288911 uncharacterized LOC100288911
206164 at 9635 CLCA2 chloride channel accessory 2
203159 at 2744 GLS glutaminase
224991 at 80790 CMIP c-Maf inducing protein
304358 at 1105 CHDI chromo@orpam heh§ase DNA

— binding protein |

228249 at 119710 Cllorf74 chromosome 11 open reading

- frame 74

229013 at 145783 LOC145783 uncharacterized LOC145783

platelet-activating factor

211547 s at 5048 PAFAHIBI acetylhydrolase 1b, regulatory

subunit 1 (45kDa)

196863 at 642073 FAMLL0C family with sequence similarity

— 110, member C
208161 s at 3714 ABCC3 ATP-binding cassette, sub-family

C (CFTR/MRP), member 3
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eukaryotic translation initiation

214805 at 1973 EIF4Al actor 4A [
LOC728855 /// uncharacterized LOC728855 ///
229429 x at 728855 11/ 728875 LOCT28875 uncharacterized LOCT28875
302790 at 26136 TES testis derived transcript (3 LIM
- domains)
224995 at 56907 SPIRE1 spire homolog 1 (Drosophila)
214771 x_at 23164 MPRIP myosin phosphatase Rho
= interacting protein
201939 at 10769 PLK2 polo-like kinase 2
138587 at 34959 UBASH3B ubiquitin associated and SH3
— domain containing B
232113 at - - —
208690 s at 9124 PDLIMI PDZ and LIM domain 1
201464 x_at 3725 JUN jun proto-oncogene
236657 at 100288911 LOC100288911 uncharacterized LOC100288911
215541 s at 1729 DIAPH] diaphanous homolog 1
(Drosophila)
338028 at 647024 Céorf132 chromosome 6 open reading frame
- 132
396893 at 27 ABL2 v-abl Abelson murine leukemia
- viral oncogene homolog 2
237576 _x_at 100506480 LOC100506480 uncharacterized LOC100506480
1552256 a at 949 SCARBI scavenger receptor class B,
- member 1
315355 at 27997 IGSF9B immunoglobulin superfamily,
- member 9B
1557258 a_at 8915 BCLI10 B-cell CLL/lymphoma 10
240623 at - - -
solute carrier family 6
228754 at 6533 SLC6A6 neurotransmitter transporter,
_ D
taurine), member 6
217257 at 6452 SH3BP2 SH3-domain binding protein 2
241036 _at - - -
ATP-binding cassette, sub-family
242553 at 8714 ABCC3 C (CFTR/MRP), member 3
239358 at - - -
210868 s at 79071 ELOVL6 ELOVL fatty acid elongase 6
platelet-activating factor
200815 s at 5048 PAFAHIBI acetylhydrolase 1b, regulatory
subunit 1 (45kDa)
208436 s at 3665 IRF7 interferon regulatory factor 7
208138 at 2520 GAST gastrin
241780 _at - - -
200730 s at 7303 PTP4AL protein tyrosine phosphatase type
—— IVA, member 1
219697 at 9956 HS3STY heparan sulfate (glucosamine) 3-O-
£ sulfotransferase 2
201693_s_at 1958 EGR1 early growth response |
318847 at 10644 IGF2BP2 insulin-like growth factor 2 mRNA
- binding protein 2
230469 _at 219790 RTKN2 rhotekin 2
209917 s _at 11257 TP53TGI TPS53 target | (non-protein coding)
224329 s at 84518 CNFN cornifelin
212253 x_at 100652766 /// 667 DST /// LOC100652766 dystonin /// dystonin-like
238058 at 150381 LOC150381 uncharacterized LOC150381
339334 at 57488 ESYT? Extended synaptotagmin-like
- protein 2
222271 at - - -
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long intergenic non-protein coding

216718 at 388699 LINC00302 RNA 307
219076 s at 5377 PXMP? peroxisomal membrane protein 2,
= 22kDa
204475 at 312 MMP1 matrix metallopeptidase 1
- (interstitial collagenase)
221185 s at 84223 1QCG 1Q motif containing G
203586 s at 379 ARIAD ADP-ribosylation factor-like 4D
nuclear casein kinase and cyclin-
217802 s at 64710 NUCKSI dependent kinase substrate |
205767 _at 2069 EREG epiregulin
228360 at 130576 LYPD6B LY6/PLAUR d(:)lrgnam containing
228917 at - - -
228748 at 966 CD39 CD59 molecule, complement
regulatory protein
sedoheptulokinase /// transient
219632 s at 23729 /// 7442 SHPK /// TRPV1 receptor potential cation channel,
subfamily V, member
238715 at 646014 LOC646014 Uncharacterized LOC646014
218810 at 30149 ZC3HI2A zinc finger CCCH-type containing
- 12A
225177 at 30223 RABIIFIP] RABI1 family interacting protein
1 (class I)
224454 at 55500 ETNK1 ethanolamine kinase 1
carcinoembryonic antigen-related
209498 at 634 CEACAMI cell adhesion molecule 1 (biliary
glycoprotein)
1557257 at 8915 BCLI10 B-cell CLL/lymphoma 10
225133 at 51274 KLF3 Kruppel-like factor 3 (basic)
202340 x at 3164 NR4A] nuclear receptor subfamily 4,
= group A, member 1
1556545 at - - -
212474 at 23080 AVL9 AVL9 homolog (8. cerevisiase)
210241 s at 11257 TP53TGI TPS53 target | (non-protein coding)
243543 at - - -
239132 at 4842 NOS1 nitric oxide synthase | (neuronal)
399757 s at 51776 7AK sterile alpha motif and leucine
- = zipper containing kinase AZK
201194 at 6415 SEPWI selenoprotein W, 1
229874 x_at 100506687 LOC100506687 uncharacterized LOC100506687
202557 at 6732 HSPAI3 heat shock protein 70kDa family,
member 13
239669 _at - - -
331907 at 27 ABL2 v-abl Abelson murine leukemia
- viral oncogene homolog 2
229074 at 30844 EHD4 EH-domain containing 4
205428 s at 794 CALB2 calbindin 2
205822 s at 3157 HMGCS ] 3-hydroxy-3-methylglutaryl-CoA
synthase 1 (soluble)
210869 s at 4162 MCAM melanoma cell adhesion molecule
395665 at 51776 7AK sterile alpha motif and leucine
- zipper containing kinase AZK
212781 at 5930 RBBP6 retinoblastoma binding protein 6
232355 at 767579 SNORDI 14-3 small nucleolar RNA, G/ box
membrane bound O-
213288 at 129642 MBOAT2 acyltransferase domain containing
2
221666 s at 29108 PYCARD PYD and CARD domain
— containing
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203072 _at 4643 MYOIE myosin IE
ATP-binding cassette, sub-family
215465 at 26154 ABCAI2 A (ABC1), member 12
224453 s at 55500 ETNK1 ethanolamine kinase 1
long intergenic non-protein coding
216935 at 388699 LINC00302 RNA 307
209086 _x_at 4162 MCAM melanoma cell adhesion molecule
318833 at 51776 7AK sterile alpha motif and leucine
— zipper containing kinase AZK
209377 s at 9324 HMGN3 high mobility group nucleosomal
—= binding domain 3
sterile alpha motif and leucine
223519 at S1776 28K zipper containing kinase AZK
210138 at 8601 RGS20 regulator of G-protein signaling 20
_ gu P gnaling
1558845 at 100506089 LOC100506089 uncharacterized LOC100506089
201819 at 949 SCARBI scavenger receptor class B,
- member 1
natriuretic peptide receptor
204310 s at 4882 NPR2 B/guanylate cyclase B
(atrionatriuretic peptide receptor B
339377 at 34785 EIFIAD eukaryotic translation initiation
— factor 1A domain containing
224611 s at 30331 DNAJCS DnalJ (Hsp40) homolog, subfamily
C, member 5
319155 at 26207 PITPNCI phosphatidylinositol transfer
- protein, cytoplasmic |
227163 at 119391 GSTO2 glutathione S-transferase omega 2
209633 at 5523 PPPIR3A protein phospbatafe 2, regulatory
subunit B", alpha
219681 s at 30223 RABIIFIP] RABI1 family interacting protein
- = 1 (class I)
221860 at 3191 HNRNPL heterogeneous nuclear
- ribonucleoprotein L
243296 at 10135 NAMPT Nicotinamide
- phosphoribosyltransferase
237133 at - - -
1556000 s at 55727 BTBD7 BTB (POZ) domain containing 7
Rap guanine nucleotide exchange
204681 s at 9771 RAPGEFS factor (GEF) 5
215726 s at 1528 CYBSA cytochrome b3 type A
{microsomal)
210886 _x_at 11257 TP53TGI TPS53 target | (non-protein coding)
226597 at 92840 REEP6 receptor accessory protein 6
cyclin-dependent kinase 5,
204995 at 8851 CDKS5RI1 regulatory subunit | (p35)
236119 s at 6706 SPRR2G small proline-rich protein 2G
219228 at 55422 ZNF331 zinc finger protein 331
234971 x_at 113026 PLCD3 phospholipase C, delta 3
201127 s at 47 ACLY ATP citrate lyase
Nuclear casein kinase and cyclin-
226880 _at 64710 NUCKSI dependent kinase substrate |
209383 at 1649 DDIT3 DNA-damage-m;iumble transcript
204168 at 4758 MGST2 microsomal glutathione S-
- transferase 2
939670 at 65263 WNK2 WNK 1ysmf? deficient protein
- kinase 2
myeloid/lymphoid or mixed-
208512 s at 4301 MLLT4 lineage leukemia (trithorax
homolog, Drosophila); translocate
213281 at 3725 JUN Jun proto-oncogene
potassium channel tetramerisation
218310 at 154881 /// 27342 KCTD7 /// RABGEF1 domain containing 7 /// RAB

guanine nucleotide exchan
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TLR4 interactor with leucine-rich

205151 s at 9865 TRIL
- repeats
218217 at 59342 SCPEPI serine carboxypeptidase |
integrin, alpha E (antigen CD103,
205055 at 3682 ITGAE human mucosal lymphocyte
antigen 1; alpha polypeptide
215009_s_at 100499177 THAP9-ASI THAPS antisense RNA [ (non-
= protein coding)
227484 at 57522 SRGAPI SLIT-ROBO Rho GTPase
- activating protein 1
139769 at 1009 CDHI1 Cadbherin 11, type 2, OB-cadherin
- (osteoblast)
230360 _at 342035 GLDN gliomedin
197112 at 23023 TMCCI transmembrape anq coiled-coil
— domain family 1
201482 at 5768 QSOX1 quiescin Q6 sulfhydryl oxidase 1
210337_s_at 47 ACLY ATP citrate lyase
203911 at 5909 RAPIGAP RAP1 GTPase activating protein
206683 at 7718 ZNF165 zinc finger protein 165
207935 s at 6662 SOX9 SRY (sex determining region Y)-
- box 9
phosphatidylinositol-specific
218951 s at 55344 PLCXD1 phospholipase C, X domain
containing |
233488 at 84659 RNASE7 ribonuclease, RNase A family, 7
202562 s at 11161 Cldorfl chromosome 14 open reading
—— frame |
ATP synthase, H+ transporting,
208745 at 10632 ATPSL mitochondrial Fo complex, subunit
G
236078 at 57707 KIAA1609 KIAA1609
226226 at 120224 TMEM45B transmembrane protein 45B
213854 at 9145 SYNGRI1 synaptogyrin |
243955 at - - -
199111 at 54629 FAM63B family with sequence similarity 63,
- member B
1560296_at - - -
240038 at - - -
211372 s at 7850 ILIR2 interleukin 1 receptor, type 11
202672 s at 467 ATF3 activating transcription factor 3
218717 s at 55214 LEPRELL1 leprecan-like 1
228366_at - - -
230516 at 115416 MALSUI Mitochondrial assembly of
- ribosomal large subunit |
201920 at 6574 SLC20A] solute carrier family 20 (phosphate
transporter), member [
209632 at 5593 PPPIR3A protein phosphatase 2, regulatory
— subunit B", alpha
207367 at 479 ATP12A ATPase, .H+/K+ transportlpg,
- nongastric, alpha polypeptide
1557256 a at - - -
200811 at 1153 CIRBP cold inducible RNA binding
protein
205201 at 2737 GLI3 GLI family zinc finger 3
227724 at 728190 LOC728190 uncharacterized LOC728190
205403 at 7850 ILIR2 interleukin 1 receptor, type 11
242827 x at - - -
228084 at 81579 PLA2GI2A phospholipase A2, group XIIA

56




2014296212 23 Sep 2020

209365_s_at 1893 ECM1 extracellular matrix protein |
243279 at - - -

224946 s at 84317 CCDCI115 coiled-coil domain containing 115
218708 at 29107 NXT1 NTF2-like export factor 1
1560531 at 353132 LCEIB late cornified envelope 1B

207761 s at 25840 METTL7A methyltransferase like 7A
206011 at 334 CASPI caspase 1, apoptosis-related

- cysteine peptidase
long intergenic non-protein coding
213703 _at 150759 LINC00342 RNA 342
224595 at 23446 SLC44A1 solute carrier family 44, member |
294613 s at 30331 DNAJCS DnalJ (Hsp40) homolog, subfamily
— = C, member 5
DIP2 disco-interacting protein 2
212504 at 22982 DIP2C homolog C (Drosophila)
213682 at 10762 NUP50 nucleoporin 50kDa
205247 _at 4855 NOTCH4 notch 4
uncharacterized protein
228235 at 84848 MGCl6121 MGC16121
242873 at - - -
305960 at 5166 PDKA pyruvate dehydrogenase kinase,
- isozyme 4
solute carrier family 20 (phosphate
230494 at 6574 SLC20A1 transporter), member |
291260 s at 31566 CSRNP2 cysteine-serine-rich nuclear protein
= 2
224480 s at 34803 AGPAT9 I-acylglycerol-3-phosphate O-
— = acyltransferase 9
210180 s at 6434 TRAZB transformer 2 beta homolog
- = (Drosophila)
nuclear receptor subfamily 4,
204621 s at 4929 NR4A2 aroup A, member 2
protein inhibitor of activated
217863 at 8554 PIASI STAT, |
236423 at - - -
223421 at 50626 CYHRI cysteine/histidine-rich 1
220272 at 54796 BNC2 basonuclin 2

201791 s at 1717 DHCR7 7-dehydrocholesterol reductase
215574 at - - -

224328 s at 84648 LCE3D late cornified envelope 3D

211838 s at 23043 TNIK TRAF2 and NCK interacting

- kinase
58367 s at 79744 ZNF419 zinc finger protein 419
RAP ArfGAP with RhoGAP domain,
218950_at 64411 A 3 ankyrin repeat and PH domain 3
caspase recruitment domain
1552703_s at 114769 /// 834 CARDI16 /// CASP1 family, member 16 /// caspase 1,
apoptosis-related cysteine
219687 at 55733 HHAT hedgehog acyltransferase
132127 at 1184 CLCNS chloride channel, voltage-sensitive
- 5
218377 s at 10069 RWDD2B RWD domain containing 2B
Ras association (RalGDS/AF-6)
210335 at 9182 RASSF9 domain family (N-terminal)
member 9
227927 at - - —
Ral GEF with PH domain and SH3
227224 at 55103 RALGPS2 binding motif 2
224778 s _at 57551 TAOK1 TAO kinase 1
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229566 _at 645638 LOC645638 WDNM 1-like pseudogene
202734 at 9322 TRIP10 thyroid hormone receptor
- interactor 10
201851 at 6455 SH3GL1 SH3-domain GRB2-like 1
237337 _at - - -
37152 at 5467 PPARD peroxisome proliferator-activated
— receptor delta
300687 at 6387 CXCLI2 chemokine (C-X-C motif) ligand
- 12
203152 at 64976 MRPLAO mitochondrial ribosomal protein
- 140
201627 s _at 3638 INSIG1 insulin induced gene 1
neuralized homolog 3 (Drosophila)
232593 at 93082 NEURL3 pseudogene
224769 at 57551 TAOK1 TAO kinase 1
209702 at 79068 FTO fat mass and obesity associated
204546 _at 9764 KIAAQ513 KIAAQ513
mannan-binding lectin serine
232224 at 5648 MASP1 peptidase 1 (C4/C2 activating
component of Ra-reactive fac
UDP-N-acetyl-alpha-D-
339930 at 3590 GALNT2 galactosamine:polypeptide N-
- acetylgalactosaminyltransferase 2
(Gal
glycine amidinotransferase (L-
203178 at 2628 GATM arginine:glycine
amidinotransferase)
235782 _at - - -
218181 s at 9448 MAP4K4 mitogen-activated protein kinase
- kinase kinase kinase 4
233520 s at 202333 CMYAS cardiomyopathy associated 5
213456 _at 25928 SOSTDCI sclerostin domain containing |
219528 s at 64919 BCLIIB B-cell CLL/lymphoma 11B (zinc
— = finger protein)
224945 at 55727 BTBD7 BTB (POZ) domain containing 7
314866 at 5379 PLAUR plasminogen activator, urokinase
- receptor
209941 at 3737 RIPK1 receptor (TNFRSF)-interacting
- serine-threonine kinase |
226029 at 57216 VANGL2 vang-like 2 (van gogh, Drosophila)
212596 s at 10042 HMGXB4 HMG box domain containing 4
399873 at 183219 KCTD21 potassium channel tetramerisation
- domain containing 21
226392 at 5922 RASA2 RAS p21 protein activator 2
396005 at 7326 UBE2GI ubiquitin-conjugating enzyme E2G
314445 at 27936 ELL? elongation factor, RNA
- polymerase II, 2
227680 at 284695 ZNF326 zinc finger protein 326
227786 at 90390 MED30 mediator complex subunit 30
222067 x_at 3017 HIST1H2BD histone cluster 1, H2bd
1569106 s at 55209 SETDS SET domain containing 5
231785 at 4909 NTF4 neurotrophin 4
223937 at 27086 FOXP1 forkhead box P1
1558685_a_at 158960 LOC158960 uncharacterized protein BC009467
311965 at 677 ZFP36L1 zinc finger protein 36, C3H type-
- like 1
39549 at 4862 NPAS2 neuronal PAS domain protein 2
203800 s at 63931 MRPS14 mitochondrial ribosomal protein
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S14

1556321 a at

212321 at 8879 SGPL1 sphingosine-1-phosphate lyase 1
299154 s at 26010 SPATSIL spermatogenesis associated, serine-
- rich 2-like
218774 at 28960 DCPS decapping enzyme, scavenger
312268 at 1992 SERPINB1 serpin peptidase inhibitor, clade B
— {ovalbumin), member 1
213134 x_at 10950 BTG3 BTG family, member 3
230669 at 5922 RASA2 RAS p21 protein activator 2
long intergenic non-protein coding
1559901 s at 388815 LINC00478 RNA 478
395708 at 25953 PNKD paroxysmal nonkinesigenic
— dyskinesia
242558 at - - -
226043 _at 26086 GPSM1 G-protein signaling modulator |
protein tyrosine phosphatase,
210236 at 8500 PPFIAI receptor type, f polypeptide
(PTPRF), interacting protein
natriuretic peptide receptor
214066 x_at 4882 NPR2 B/guanylate cyclase B
atrionatriuretic peptide receptor
. iuretic peptid nior B
240024 at 23541 SEC14L2 SEC14-like 2 (S. cerevisiae)
335462 at 132864 CPEB2 Cytoplasmic polyadenylation
— element binding protein 2
1554015 a at 1106 CHD2 chromodomain helicase DNA
- = binding protein 2
leucine-rich repeats and calponin
235347 _at 84859 LRCH3 homology (CH) domain containing
330847 at 56897 WRNIP1 Werner helicase interacting protein
201427 s at 6414 SEPP1 selenoprotein P, plasma, 1
1557905 s at 960 CD44 CD44 molecule (Indian blood
- group)
319084 at 64324 NSDI nuclear receptor binding SET
- domain protein 1
206176_at 654 BMP6 bone morphogenetic protein 6
219826 at 79744 ZNF419 zinc finger protein 419
212356 at 23351 KHNYN KH and NYN domain containing
ribosomal protein S6 kinase,
218909 at 26750 RPS6KC1 52kDa, polypeptide |
230555 s at 90390 MED30 Mediator complex subunit 30
312687 at 3987 LIMS1 LIM and senescent cell antigen-
- like domains |
203098 _at 9425 CDYL chromodomain protein, Y-like
399054 at 677 ZFP36L1 zinc finger protein 36, C3H type-
- like 1
236039 _at 284348 LYPD5 LY6/PLAUR domain containing 5
209661 at 3801 KIFC3 kinesin family member C3
209560 s at 8788 DLK1 delta-like 1 homolog (Drosophila)
395812 at 619208 C6orf225 chromosome 6 open reading frame
- 225
227829 at 120071 GYLTLIB glycosyltransferase-like 1B
238623 at - - -
229415 at 54205 CYCS cytochrome c, somatic
209222 s at 9885 OSBPL2 oxysterol binding protein-like 2
1555809 at 33716 CRISPLD?2 cysteine-rich secretory protein

LCCL domain containing 2
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ATP-binding cassette, sub-family

204567 s _at 9619 ABCGlI G (WHITE), member |
solute carrier family 28 (sodium-
232277 at 64078 SLC28A3 coupled nucleoside transporter),
member 3
237197 at - - -
295709 s at 118424 UBE2)2 ubiquitin-conjugating enzyme E2,
- 2
231916 _at 4842 NOS1 nitric oxide synthase 1 (neuronal)
212279 at 27346 TMEM97 transmembrane protein 97
NME/NM23 nucleoside
204862 s at 4832 NME3 diphosphate kinase 3
230483 at - - -
212856 _at 23151 GRAMDA4 GRAM domain containing 4
394650 at 114569 MAL2 mal, T-cell differentiation protein 2
— (gene/pseudogene)
regulatory factor X, 5 (influences
202963 at 3993 REX5 HLA class II expression)
225320 at 90550 MCU mitochondrial calcium uniporter
eukaryotic translation initiation
236274 at 8662 EIF3B factor 3. subunit B
309780 at 57157 PHTE? putative homeodomain
- transcription factor 2
218873 s at 54793 KCTD9 potassium channel tetramerisation
= domain containing 9
227787 s at 90390 MED30 mediator complex subunit 30
230296 _at 730094 Cléorf52 chromosome 16 open reading
- frame 52
222892 s at 55287 TMEM40 transmembrane protein 40
carcinoembryonic antigen-related
210610 at 634 CEACAMI cell adhesion molecule 1 (biliary
glycoprotein)
heat shock 70kDa protein 5
- glucose-regulated protein, a
230031 _at 3309 HSPAS | lated i 78KD
238477 _at 10749 KIF1C kinesin family member 1C
309409 at 1387 GRBI10 growth factor receptor-bound
- protein 10
317995 at 53477 SQRDL sulfide quinone reductase-like
— (yeast)
family with sequence similarity 63,
226873 at 54629 FAM63B member B
1553722 s at 220441 RNF152 ring finger protein 152
WD repeat domain,
204710_s _at 26100 WIPL phosphoinositide interacting 2
212653 s at 23301 EHBP1 EH domain binding protein 1
cytochrome P450, family 27,
203979 _at 1593 CYP27A1 subfamily A, polypeptide |
244350 _at 4651 MYOI10 myosin X
223233 s at 57530 CGN cingulin
1555967 at - - —
CTAGEIL5P /// CTAGE family, member 15,
14355+ at 12%‘2‘5;3; % 312(1);3421(;/5/9 CTAGE4 /// CTAGE6P |  pseudogene /// CTAGE family,
- 643854 /Il CTAGES /// member 4 /// CTAGE family,
CTAGE9 member
HIST1H2AB /// histone cluster 1, H2ab /// histone
214469 at 3012 /778335 HISTIH2AE cluster 1, H2ae
microtubule associated
212472 at 9645 MICAL2 monoxygenase, calponin and LIM
domain containing 2
398115 at 64762 FAMS9A family with sequence similarity 59,
- member A
398964 at 639 PRDMI PR domain containing 1, with ZNF
- domain
230027 s at 34545 MRPLA3 mitochondrial ribosomal protein
= 143
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207318 s _at 8621 CDK13 cyclin-dependent kinase 13
291689 s at 51227 PIGP phosphatidylinositol glycan anchor
= biosynthesis, class P

ChaC, cation transport regulator
219270 at 79094 CHACI homolog 1 (E. coli)
225299 at 4645 MYOSB myosin VB
339770 at 33850 ESYT3 extended synaptotagmin-like
- protein 3
396399 at 79982 DNAJB4 DnalJ (Hsp40) homolog, subfamily
— B, member 14
226656 _at 10491 CRTAP cartilage associated protein
228852 at 2029 ENSA endosulfine alpha
serine peptidase inhibitor, Kazal
206239 s at 6690 SPINK 1 type |
210993 s at 4086 SMADI1 SMAD family member 1
138462 at 34959 UBASH3B ubiquitin associated and SH3
— domain containing B
211962 s at 677 ZFP36LI zinc finger protein 36, C3H type-
— - like 1
294666 at 197370 NSMCE] non-SMC element 1 homolog (S.
- cerevisiae)
239028 at 130574 LYPDé6 LY6/PLAUR domain containing 6
213577 at 6713 SQLE squalene epoxidase
202011 at 7082 TIP1 tight junction protein 1 (zona
- occludens 1)
212254 s at 100652766 /// 667 DST /// LOC100652766 dystonin /// dystonin-like
stimulated by retinoic acid gene 6
221701 s at 64220 STRA6 homolog (mouse)
339576 at 57509 MTUS1 microtubule associated tumor
- suppressor |
234418 x at 960 CD44 CD44 molecule (Indian blood
- group)
227985 at 100506098 LOC100506098 uncharacterized LOC100506098
213462 at 4862 NPAS2 neuronal PAS domain protein 2
224975 at 4774 NFIA nuclear factor VA
225990 at 91653 BOC Boc homolog (mouse)
240616 _at - — —
solute carrier organic anion
219911 s at 28231 SLCO4AL transporter family, member 4A1
224970 at 4774 NFIA nuclear factor VA
214623 at 26226 FBXW4P1 F-box and WD repeat domain
- containing 4 pseudogene 1
239478 x_at 55668 Cldorf118 chromosome 14 open reading
— frame 118
226909 at 85460 ZNF518B zinc finger protein 518B
208670 ¢ 13741 EIDI EP300 interacting inhibitor of
S8 differentiation 1
206192 at 1041 CDSN corneodesmosin
222173 s at 55357 TBCID2 TBCI1 domain family, member 2
228450 at 144100 PLEKHA7 pleckstrin homology domain
- containing, family A member 7
1558097 at 253143 PRRI14L proline rich 14-like
219373 at 54344 DPM3 dolichyl-phosphate
— mannosyltransferase polypeptide 3
230388 s at 644246 KANSLI-ASI KANSL1 antisense RNA T (non-
— = protein coding)
207098 s at 55669 MEFNI1 mitofusin 1
223484 at 84419 Cl150rf48 chromosome 15 open reading
- frame 48
244804 at 8878 SQSTMI sequestosome 1
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chromosome 12 open reading

229679 at 400073 Cl2orf76
- frame 76
methylmalonic aciduria (cobalamin
225826 _at 326625 MMAB deficiency) cblB type
transmembrane and coiled-coil
213352 at 23023 TMCCI domain family |
carcinoembryonic antigen-related
211883 x at 634 CEACAMI cell adhesion molecule 1 (biliary
glycoprotein)
HISTIH2BC ///
HIST1H2BE /// histone cluster 1, H2bc /// histone
210387 at 8339 ggfgé/‘; ggf7344 " HIST1H2BF /// cluster 1, H2be /// histone cluster 1,
HISTIH2BG /// H2bf/// his
HISTIH2BI
210916 s at 960 CD44 CD44 molecule (Indian blood
- group)
solute carrier family 25
221432 s at 81894 SLC25A28 (mitochondrial iron transporter),
member 28
218487 at 210 ALAD aminolevulinate dehydratase
393264 at 50774 MESDC1 mesoderm development candidate
- 1
guanine nucleotide binding protein
206356_s_at 2774 GNAL (G protein), alpha activating
activity polypeptide,
218097 s _at 79004 CUEDC2 CUE domain containing 2
228001 at 757 TMEMS0B transmembrane protein SOB
212441 at 9778 KIAA0232 KIAA0232
201854 s at 23300 ATMIN ATM interactor
121 at 7849 PAXS paired box 8
222143 s at 64419 MTMR14 myotubularin related protein 14
1558002 at 1171 STRAP Serine/threonine kinase receptor
— associated protein
226040 _at - - -
226141 at 91050 CCDC149 coiled-coil domain containing 149
1556567 at 4676 NAP1LA nucleosome assembly protein 1-
- like 4
small nuclear ribonucleoprotein
226263 at 154007 SNRNP48 48kDa (U11/U12)
212074 at 13353 SUNI Sadl and UNC84 domain
— containing |
397387 at 54780 NSMCE4A Non-SMC element 4 homolog A
- (8. cerevisiae)
232795 at - - -
matrix metallopeptidase 9
203936 _s_at 4318 MMP9 (gelatinase B, 92kDa gelatinase,
92kDa type IV collagenase)
ST3 beta-galactoside alpha-2,3-
225033 at 6482 ST3GALL sialyliransferase |
209109 s at 7105 TSPAN6 tetraspanin 6
transmembrane and coiled-coil
213351 s at 23023 TMCCI domain family |
203047 at 6793 STK10 serine/threonine kinase 10
220721 at 80110 ZNF614 zinc finger protein 614
DIP2 disco-interacting protein 2
1556127 at 23181 DIP2A homolog A (Drosophila)
215016 x_at 100652766 /// 667 DST /// LOC100652766 dystonin /// dystonin-like
carcinoembryonic antigen-related
206576_s_at 634 CEACAMI cell adhesion molecule 1 (biliary
glycoprotein)
jumonyji, AT rich interactive
240674 _at 3720 JARID2 domain 2
225646 _at 1075 CTSC cathepsin C
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N-deacetylase/N-sulfotransferase

1554010 _at 3340 NDSTI -
- (heparan glucosaminyl) 1
204100 at 7067 THRA thyroid hormone receptor, alpha
391840 at 5791 PTPRE protein tyrosine phosphatase,
- receptor type, E
209078 s at 25828 TXN2 thioredoxin 2
218530 at 29109 FHODI formin homology 2 domain
- containing 1
235434 at - - -
230063 at 9422 ZNF264 zinc finger protein 264
40420 at 6793 STK10 serine/threonine kinase 10
221027 s at 81579 PLA2GI2A phospholipase A2, group XIIA
244202 at - - -
212108 at 23197 FAF? Fas associated factor family
- member 2
204294 at 275 AMT aminomethyltransferase
dehydrogenase/reductase (SDR
225503 at 207063 DHRSX family) X-linked
solute carrier family 1
212810 s at 6509 SLC1A4 (glutamate/neutral amino acid
transporter), member 4
214814 at 91746 YTHDC1 YTH domain containing |
228468 at 84930 MASTL microtubule associated
serine/threonine kinase-like
209108 at 7105 TSPAN6 tetraspanin 6
220444 at 79230 ZNF557 zinc finger protein 557
206172 at 3598 IL13RA2 interleukin 13 receptor, alpha 2
225002 s at 25870 SUMEF2 sulfatase moditying factor 2
212205 at 94239 H2AFV H2A histone family, member V
228851 s at 2029 ENSA endosulfine alpha
209048 s at 23613 ZMYNDS zinc finger, MYND-type
containing 8
poliovirus receptor-related 1
211846 s at S818 PVRLI (herpesvirus entry mediator C)
238909 at 6281 S100A10 S100 calcium binding protein A10
205503 at 5784 PTPN14 protein tyrosine phosphatase, non-
— receptor type 14
343829 at 673 BRAF v-raf murine sarcoma viral
- oncogene homolog Bl
244379 at - - -
223251 s at 55608 ANKRD10 ankyrin repeat domain 10
202633 at 11073 TOPBPI topoisomerase (DNA) 1I binding
- protein 1
214502 at 8970 HIST1H2BJ histone cluster 1, H2bj
191773 at 2004 ELK3 ELK3, ETS-domain pr.otem (SRF
— accessory protein 2)
41858 at 27315 PGAP2 post-GPI attachment to proteins 2
212850 s at 4038 LRP4 low density lipoprotqin receptor-
— = related protein 4
223408 s at - - -
HIST1H2AD ///
HISTIH3A ///
HISTIH3B ///
3013 /// 8350 /// 8351 /// HISTIH3C /// . .
N 8352 /// 8353 11/ 8354 1/ HISTIH3D /// hl‘Sti’“iCll‘f;er/ /l/’hl.{ztad " lh‘stt"“le
- 8355 /// 8356 11/ 8357 /1 HISTIH3E /// e e/ b et
8358/ HISTIH3F ///
HISTIH3G ///
HISTIH3H ///
HISTIH31///
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HIST1H3J

225647 s at 1075 CTSC cathepsin C
1559977 a_at 284723 SLC25A34 solute carrier faﬂ‘ly 25, member
211347 at 3555 CDC14B CDC14 cell division cygle 14
- homolog B (8. cerevisiae)
1558208 at - - -
227570 at 144110 TMEMS86A transmembrane protein 86A
227492 at 100506658 /// 647859 LOC647859 /// OCLN occludin pseudogene /// occludin
1558778 s at 57496 MKIL2 MKL/myocardin-like 2
nuclear receptor subfamily 1,
31637 s at 7067 //1 9572 NRIDI1 /// THRA group D, member 1 /// thyroid
hormone receptor, alpha
229190 at 100507376 LOC100507376 uncharacterized LOC100507376
236188 s at 4676 NAP1LA Nucleosome alislizrzbly protein 1-
DIP2 disco-interacting protein 2
212503 s at 22982 DIP2C homolog C (Drosophila)
nuclear receptor subfamily 1,
204760 s at 7067 //1 9572 NRIDI1 /// THRA group D, member 1 /// thyroid
hormone receptor, alpha
212099 at 388 RHOB ras homolog family member B
314873 at 91355 LRPSL low density lipopr(.)tein receptor-
- related protein S-like
198181 at 7779 SLC30A] solute carrier family 30 (zinc
- transporter), member |
calmodulin regulated spectrin-
212763 at 23271 CAMSAP2 associated protein family, member
2
226285 at 4076 CAPRINI cell cycle associated protein |
313567 at 3340 KPNA4 karyopherin alpha 4 (importin
- alpha 3)
nuclear factor of kappa light
203927 at 4794 NFKBIE polypeptide gene enhancer in B-
cells inhibitor, epsilon
HISTIH2BC ///
HIST1H2BE /// histone cluster 1, H2bc /// histone
208523 x at 8339 ggfgé/‘; ggf; a4 HIST1H2BF /// cluster 1, H2be /// histone cluster 1,
HISTIH2BG /// H2bf /// his
HISTIH2BI
219389 at 55061 SUSD4 sushi domain containing 4
202329 at 1445 CSK c-src tyrosine kinase
238523 at 79786 KLHL36 kelch-like 36 (Drosophila)
1565016 at 3976 PRMTI protein arginine methyltransferase
- 1
226409 at 128637 TBC1D20 TBCI1 domain family, member 20
229926 at 100500850 MIR3682 microRNA 3682
HISTIH2BC ///
HIST1H2BE /// histone cluster 1, H2bc /// histone
208527 x at 8339 ggfgé/‘; ggf; a4 HIST1H2BF /// cluster 1, H2be /// histone cluster 1,
HISTIH2BG /// H2bf /// his
HISTIH2BI
223598 at 5887 RAD23B RAD23 homolog B (8S. cerevisiae)
243797 at 9262 STK17B serine/threonine kinase 17b
203317 at 13550 PSD4 pleckstrin an(.i Sec7 domain
- containing 4
230965 _at 9099 USP2 ubiquitin specific peptidase 2
HISTIH2BC ///
HIST1H2BE /// histone cluster 1, H2bc /// histone
208490 x at 8339 ggfg;‘; ggf; aai HIST1H2BF /// cluster 1, H2be /// histone cluster 1,
HISTIH2BG /// H2bf /// his
HISTIH2BI
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235514 at 151516 ASPRV1 aspartic peptidase, retroviral-like 1
209098 s at 182 JAGI jagged 1
1554229 at 153222 CREBRF CREBS3 regulatory factor
209398 at 3006 HISTIHIC histone cluster 1, Hlc
202629 at 10513 APPBP2 (ctoplasmis oy binding proten
203428 s at 25842 ASFIA A Lf;(t)‘gsie(nsc‘rc‘grg?;zg’ !
238005 s at 25942 SIN3A SIN3£;“;;§;"§‘E§;Z§S‘1M"T
HISTIH2BC ///
daass o | SBOMEBIEII | RGN | a1, Hobe 1 st chier 1.
HISTIH2BG /// H2bf /// his
HISTIH2BI
214073 _at 2017 CTTN cortactin
203140 _at 604 BCL6 B-cell CLL/lymphoma 6
232150 at - - -
208546 x at 8345 HIST1H2BH histone cluster 1, H2bh
243446 _at 84962 AJUBA ajuba LIM protein
236207 at 6744 SSFA2 sperm specific antigen 2
212016 s at 5725 PTBPI p"lypyrim;fi?;:?“ binding
232311 at 567 B2M Beta-2-microglobulin
219711 at 54807 ZNF586 zinc finger protein 586
H2B histone family, member S
208579 x at 54145 /// 85236 H2BFS /// HISTIH2BK (pseudogene) // histone cluster 1,
H2bk
239493 at 6129 RPL7 ribosomal protein L7
214074 s at 2017 CTTN cortactin
228091 at 55014 STX17 syntaxin 17
234331 s at 151354 FAMS4A family with sequence similarity 84,
- member A
12372 at 4673 MYHI0 myosin, heavy chain 10, non-
- muscle
; and
ABCC5 CYHR1 HIST3H2A | POU2F3 CORO1C IFRD1 PFKP
ATP6V1B1 | DEPTOR HOXB13 RAMP1 DLEU2 IMPAD1 PNPT1
ATXN3 DNAL4 ING4 SEMA3G DPH3 KLK6 PSMC4
BCAS1 EIFAA2 OVGP1 SEPP1 EIF5 KPNA4 RPS6KA3
BCL2L11 EPHX2 PCMTD1 SIDT2 ENO2 LRP8 S100A2
CALCOCO1 | ERBB3 PCMTD2 AREG HN1 MALL SERPINB5
CAPN13 HISTIH2AC | PDIA4 BTG3 HSP90OAA1l | MTHFD1L | SERPINB8
CRBN HIST1H2BD | PLEKHG4 CEBPG HSPA4L PADI1 SLC7A1
SRXN1
TIPIN
; and
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identifying each of the pharmacodynamics biomarkers of multiple signature pathways by at

least 3 or more genes listed in Table 1 and confirming each of the pharmacodynamics

biomarkers of multiple signature pathways using reference datasets compiled by IPA or NCI

for each identified gene.

According to a second embodiment of the invention, there is provided a method for

quantifying the response to carboxyamidotriazole orotate (CTO) on pharmacodynamics

biomarkers of non-voltage dependent Calcium signaling pathways, said method comprising:

a)

b)

d)

obtaining a cell sample obtained from a subject treated with varying doses of
CTO for different time periods;

isolating the mRNA from the treated cell sample and preparing representative
cDNA therefrom and measuring the transcriptional alteration in expression in
the cell sample resulting from CTO exposure;

calculating a signature score for each of the pharmacodynamics biomarkers of
non-voltage dependent calcium signaling pathways using the Ingenuity
Pathway Analysis (IPA) System and quantitating the response to different
doses of CTO exposure in vivo to the varying doses of CTO, selecting a list of
overlapping genes overexpressing after 8hours and 24 hours of exposure to
CTO; and

identifying each of the pharmacodynamics biomarkers of non-voltage
dependent calcium signaling multiple signature pathways by selecting a list of
overlapping genes after 8 hours and 24 hours of exposure to CTO from the list

including;:

Probeset ID Entrez Gene Gene Symbol Gene Title
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prostate transmembrane protein,

222450 at 56937 PMEPAI1 .
- androgen induced |
FKBP1A-SDCBP2 readthrough
233565 s at 100528031 /// 27111 FKBP ISAD'CSBDISZBP 21U 1 (non-protein coding) /// syndecan
binding protein (syntenin)
242832 at 5187 PERI period homolog 1 (Drosophila)
240463 _at - - -
Rho/Rac guanine nucleotide
213039 _at 23370 ARHGEF18 exchange factor (GEF) 18
235072 s at 63971 KIFI13A kinesin family member 13A
208926 _at 4758 NEUI sialidase 1 (lysosomal sialidase)
237444 at - - -
239451 at - - -
222288 at - - -
227579 at 2241 FER fer (fps/fes related) tyrosine kinase
pleckstrin homology domain
212717 at 9842 PLEKHM1 containing, family M (with RUN
domain) member 1
226853 at 55589 BMP2K BMP?2 inducible kinase
chromosome X open reading frame
214112 s at 541578 /// 91966 CXorf40A /// CXorf40B 40A /// chromosome X open
reading frame 40B
209012 at 7204 TRIO triple functional domain (PTPRF
— interacting)
319476 at 79098 Clorfl16 chromosome 1 open reading frame
- 116
238086 _at 100129617 LOC100129617 uncharacterized LOC100129617
230721 at 730094 Cl6orf52 chromosome 16 open reading
- frame 52
1566079 at 647190 RPS16P5 ribosomal protein S16 pseudogene
273839 s at 6319 SCD stearoyl-CoA desaturase (delta-9-
= desaturase)
225671 at 124976 SPNS2 spinster homolog 2 (Drosophila)
212961 x at 541573 CXorf40B chromosome X open reading frame
_X 40B
223659 at 84000 TMPRSS13 transmembrane protease, serine 13
399909 at 193358 B4GALNT3 beta-1,4-N-acetyl-galactosaminyl
- transferase 3
223467 at 51655 RASDI RAS, dexamethasone-induced 1
transmembrane and coiled-coil
235146 _at 57458 T™MCC3 domain family 3
335548 at 164284 APCDDIL adenomatosis polyposis coli down-
- regulated 1-like
206816 s at 26206 SPAGS sperm associated antigen 8
242323 at 81579 PLA2GI2A phospholipase A2, group XIIA
224579 at 81539 SLC38A1 solute carrier family 38, member |
213315 x at 91966 CXorf40A chromosome X open reading frame
= 40A
integrin, alpha 2 (CD49B, alpha 2
227314 at 3673 ITGA2 subunit of VLA-2 receptor)
227093 _at 57602 USP36 Ubiquitin specific peptidase 36
200760 s at 10550 ARLGIPS ADP-ribosylation-like factor 6
— = interacting protein 5
201790 s _at 1717 DHCR7 7-dehydrocholesterol reductase
1554980 a at 467 ATF3 activating transcription factor 3
242255 at 22884 WDR37 WD repeat domain 37
219267 at 51228 GLTP glycolipid transfer protein
1555736 s at 645637 LINC00520 long intergenic non-protein coding

RNA 520
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229734 at 283174 LOC283174 uncharacterized LOC283174

242856 _at - - -

201037 at 5214 PFKP phosphofructokinase, platelet

1562970 _at - - -
201465_s_at 3725 JUN jun proto-oncogene
202067 s at 3949 LDLR low density lipoprotein receptor

catenin (cadherin-associated

223679 at 1499 CTNNBI protein), beta 1, 88kDa
201235 s at 7832 BTG2 BTG family, member 2

225662 at 51776 7AK st.erlle alpha .m.otlf apd leucine

zipper containing kinase AZK
potassium intermediate/small

204401 at 3783 KCNN4 conductance calcium-activated

channel, subfamily N, member

392906 at 13987 FLVCRI feline leukemia virus subgroup C

- cellular receptor 1
sterile alpha motif and leucine

238613 at >1776 2AK zipper containing kinase AZK

ArfGAP with SH3 domain,

206414_s at 8853 ASAP2 ankyrin repeat and PH domain 2

210794 s at 55384 MEG3 maternally expressed 3 (non-

protein coding)

226621 at 9180 OSMR oncostatin M receptor

ATP-binding cassette, sub-family

230682 x_at 8714 ABCC3 C (CFTR/MRP), member 3

135668 at 639 PRDMI PR domain containing 1, with ZNF
- domain

205483_s_at 9636 ISG15 ISG15 ubiquitin-like modifier

215808 at 5655 KLK10 kallikrein-related peptidase 10
212281 s at 27346 TMEM97 transmembrane protein 97

212282 at 27346 TMEM97 transmembrane protein 97

226287 at 91057 CCDC34 coiled-coil domain containing 34

RAP ArfGAP with RhoGAP domain,

213618 at 116984 A 2 ankyrin repeat and PH domain 2

231089 at 100505664 LOC100505664 uncharacterized LOC100505664

227140 at 3624 INHBA inhibin, beta A

231467 at - - -

202967 _at 2941 GSTA4 glutathione S-transferase alpha 4
230323 s at 120224 TMEM45B transmembrane protein 45B
294471 s at 3945 BTRC beta-trans.dug.n repeat. coptammg

- = E3 ubiquitin protein ligase

202708 s at 8349 HIST2H2BE histone cluster 2, H2be

242871 at 54852 PAQRS progestin gnd adipoQ receptor
family member V

205627 at 978 CDA cytidine deaminase

235542 at 200424 TET3 tet methylcytosine dioxygenase 3

240410 _at - - -

236656 s _at 100288911 LOC100288911 uncharacterized LOC100288911
206164 at 9635 CLCA2 chloride channel accessory 2
203159 at 2744 GLS glutaminase
224991 at 80790 CMIP c-Maf inducing protein
204758 at 1105 CHDI chromo@orpam hehgase DNA

— binding protein |

228249 at 119710 Cllorf74 chromosome 11 open reading

- frame 74
229013 at 145783 LOC145783 uncharacterized LOC145783
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platelet-activating factor

211547 s at 5048 PAFAHIBI acetylhydrolase 1b, regulatory
subunit 1 (45kDa)
196863 at 642073 FAMLL0C family with sequence similarity
- 110, member C
ATP-binding cassette, sub-family
208161 s at 8714 ABCC3 C (CFTR/MRP), member 3
314805 at 1973 BIF4A1 eukaryotic translation initiation
A factor 4Al
LOC728855 /// uncharacterized LOC728855 ///
229429 x at 728855 11/ 728875 LOCT28875 uncharacterized LOCT28875
302790 at 26136 TES testis derived transcript (3 LIM
- domains)
224995 at 56907 SPIRE1 spire homolog 1 (Drosophila)
214771 _x_at 23164 MPRIP myosin phosphatase Rho
= interacting protein
201939 at 10769 PLK2 polo-like kinase 2
138587 at 34959 UBASH3B ubiquitin associated and SH3
- domain containing B
232113 at - - -
208690 s at 9124 PDLIMI PDZ and LIM domain 1
201464 x_at 3725 JUN jun proto-oncogene
236657 at 100288911 LOC100288911 uncharacterized LOC100288911
215541 s at 1729 DIAPH] diaphanous homolog 1
(Drosophila)
338028 at 647024 Céorf132 chromosome 6 open reading frame
— 132
v-abl Abelson murine leukemia
226893 at 27 ABL2 viral oncogene homolog 2
237576 _x_at 100506480 LOC100506480 uncharacterized LOC100506480
1552256 a at 949 SCARBI scavenger receptor class B,
- member 1
215255 at 22997 IGSFIB immunoglobulin superfamily,
- member 9B
1557258 a_at 8915 BCLI10 B-cell CLL/lymphoma 10
240623 at - - -
solute carrier family 6
at neurotransmitter transporter,
228754 . 6533 SLC6A6 ( i D
taurine), member 6
217257 at 6452 SH3BP2 SH3-domain binding protein 2
241036 _at - — .
ATP-binding cassette, sub-family
242553 at 8714 ABCC3 C (CFTR/MRP), member 3
239358 at - - -
210868 s at 79071 ELOVL6 ELOVL fatty acid elongase 6
platelet-activating factor
200815 s at 5048 PAFAHIBI acetylhydrolase 1b, regulatory
subunit 1 (45kDa)
208436 s at 3665 IRF7 interferon regulatory factor 7
208138 at 2520 GAST gastrin
241780 _at - — .
200730 s at 7303 PTP4AL protein tyrosine phosphatase type
— IVA, member 1
319697 at 9956 HS3STY heparan sulfate (glucosamine) 3-O-
- sulfotransferase 2
201693_s_at 1958 EGR1 early growth response |
insulin-like growth factor 2 mRNA
218847 at 10644 IGF2BP2 binding protein 2
230469 _at 219790 RTKN2 rhotekin 2
209917 s _at 11257 TP53TGI TPS53 target | (non-protein coding)
224329 s at 84518 CNFN cornifelin
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212253 x_at 100652766 /// 667 DST /// LOC100652766 dystonin /// dystonin-like
238058 at 150381 LOC150381 uncharacterized LOC150381
339334 at 57488 ESYT? Extended synaptotagmin-like

- protein 2
222271 at - - -
long intergenic non-protein coding
216718 at 388699 LINC00302 RNA 307
219076 s at 5377 PXMP? peroxisomal membrane protein 2,
- 22kDa
204475 at 312 MMP1 matrix metallopeptidase 1
- (interstitial collagenase)

221185 s at 84223 1QCG 1Q motif containing G

203586 s at 379 ARIAD ADP-ribosylation factor-like 4D

nuclear casein kinase and cyclin-

217802 s at 64710 NUCKSI dependent kinase substrate |
205767 _at 2069 EREG epiregulin
228360 at 130576 LYPD6B LY6/PLAUR d(:)lrgnam containing
228917 at - - -

378748 at 966 CD39 CD59 molecule, complement
- regulatory protein
sedoheptulokinase /// transient

219632 s at 23729 /// 7442 SHPK /// TRPV1 receptor potential cation channel,

subfamily V, member
238715 at 646014 LOC646014 Uncharacterized LOC646014
218810 at 30149 ZC3HI2A zinc finger CCCH-type containing
- 12A
225177 at 30223 RABIIFIP] RABI1 family interacting protein
1 (class I)
224454 at 55500 ETNK1 ethanolamine kinase 1
carcinoembryonic antigen-related
209498 at 634 CEACAMI cell adhesion molecule 1 (biliary
glycoprotein)
1557257 at 8915 BCLI10 B-cell CLL/lymphoma 10
225133 at 51274 KLF3 Kruppel-like factor 3 (basic)
nuclear receptor subfamily 4,

202340 x_at 3164 NR4ALI aroup A, member |
1556545 at - - -

212474 at 23080 AVL9 AVL9 homolog (8. cerevisiase)

210241 s at 11257 TP53TGI TPS53 target | (non-protein coding)
243543 at - - -

239132 at 4842 NOS1 nitric oxide synthase 1 (neuronal)

399757 s at 51776 7AK sterile alpha motif and leucine

- = zipper containing kinase AZK
201194 at 6415 SEPWI selenoprotein W, 1
229874 x_at 100506687 LOC100506687 uncharacterized LOC100506687
202557 at 6782 HSPAL3 heat shock protein 70kDa family,
member 13
239669 _at - - -
331907 at 27 ABL2 v-abl Abelson murine leukemia
- viral oncogene homolog 2
229074 at 30844 EHD4 EH-domain containing 4

205428 s at 794 CALB2 calbindin 2

205822 s at 3157 HMGCS ] 3-hydroxy-3-methylglutaryl-CoA

synthase 1 (soluble)

210869 s at 4162 MCAM melanoma cell adhesion molecule
395665 at 51776 7AK sterile alpha motif and leucine

- zipper containing kinase AZK
212781 at 5930 RBBP6 retinoblastoma binding protein 6
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small nucleolar RNA, C/D box

232355 at 767579 SNORD114-3 1143
membrane bound O-
213288 at 129642 MBOAT2 acyltransferase domain containing
2
221666 s at 29108 PYCARD PYD and CARD domain
- containing
203072 _at 4643 MYOIE myosin IE
ATP-binding cassette, sub-family
215465 at 26154 ABCAI2 A (ABCI), member 12
224453 s at 55500 ETNK1 ethanolamine kinase 1
long intergenic non-protein coding
216935 at 388699 LINC00302 RNA 307
209086 _x_at 4162 MCAM melanoma cell adhesion molecule
sterile alpha motif and leucine
218833 at S1776 28K zipper containing kinase AZK
209377 s at 9324 HMGN3 high mobility group nucleosomal
- = binding domain 3
sterile alpha motif and leucine
223519 at >1776 2AK zipper containing kinase AZK
210138 at 8601 RGS20 regulator of G-protein signaling 20
1558845 at 100506089 LOC100506089 uncharacterized LOC100506089
201819 at 949 SCARBI scavenger receptor class B,
- member 1
natriuretic peptide receptor
204310 s at 4882 NPR2 B/guanylate cyclase B
(atrionatriuretic peptide receptor B
339377 at 34785 EIFIAD eukaryotic translation initiation
- factor 1A domain containing
294611 s at 30331 DNAJCS DnalJ (Hsp40) homolog, subfamily
—— C, member 5
319155 at 26207 PITPNCI phosphaFldylmosHol t.ransfer
— protein, cytoplasmic |
227163 at 119391 GSTO2 glutathione S-transferase omega 2
209633 at 5593 PPPIR3A protein phosp}.latafe 2, regulatory
- subunit B", alpha
219681 s at 30223 RABIIFIP] RABI1 family interacting protein
- = 1 (class I)
221860 at 3191 HNRNPL heterogeneous muclear
— ribonucleoprotein L
243296 _at 10135 NAMPT Nicotinamide
- phosphoribosyltransferase
237133 at - - -
1556000 s at 55727 BTBD7 BTB (POZ) domain containing 7
Rap guanine nucleotide exchange
204681 s at 9771 RAPGEFS factor (GEF) 5
215726 s at 1528 CYBSA cytochrome bS type A
{microsomal)
210886 _x_at 11257 TP53TGI TPS53 target | (non-protein coding)
226597 at 92840 REEP6 receptor accessory protein 6
cyclin-dependent kinase 5,
204995 at 8851 CDKS5RI1 regulatory subunit | (p35)
236119 s at 6706 SPRR2G small proline-rich protein 2G
219228 at 55422 ZNF331 zinc finger protein 331
234971 x at 113026 PLCD3 phospholipase C, delta 3
201127 s at 47 ACLY ATP citrate lyase
Nuclear casein kinase and cyclin-
226880_at 64710 NUCKSI dependent kinase substrate |
209383 at 1649 DDIT3 DNA-damage-m;iumble transcript
204168 at 4758 MGST2 microsomal glutathione S-
- transferase 2
239670 at 65268 WNK2 WNK lysine deficient protein

kinase 2
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myeloid/lymphoid or mixed-

208512 s at 4301 MLLT4 lineage leukemia (trithorax
homolog, Drosophila); translocate
213281 at 3725 JUN Jun proto-oncogene
potassium channel tetramerisation
218310 at 154881 /// 27342 KCTD7 /// RABGEF1 domain containing 7 /// RAB
guanine nucleotide exchan
205151 s at 9365 TRIL TLR4 interactor with leucine-rich
- repeats
218217 at 59342 SCPEPI serine carboxypeptidase 1
integrin, alpha E (antigen CD103,
205055 at 3682 ITGAE human mucosal lymphocyte
antigen 1; alpha polypeptide
215009 s at 100499177 THAP9-ASI THAPS antisense RNA 1 (non-
- protein coding)
227484 at 57522 SRGAPI SLIT-ROBO Rho GTPase
- activating protein 1
139769 at 1009 CDHI1 Cadbherin 11, type 2, OB-cadherin
- (osteoblast)
230360 _at 342035 GLDN gliomedin
197112 at 23023 TMCCI transmembrape anq coiled-coil
— domain family 1
201482 at 5768 QSOX1 quiescin Q6 sulfhydryl oxidase 1
210337_s_at 47 ACLY ATP citrate lyase
203911 at 5909 RAPIGAP RAP1 GTPase activating protein
206683 at 7718 ZNF165 zinc finger protein 165
202935 s at 6662 SOX9 SRY (sex determining region Y)-
- box 9
phosphatidylinositol-specific
218951 s at 55344 PLCXD1 phospholipase C, X domain
containing |
233488 at 84659 RNASE7 ribonuclease, RNase A family, 7
202562 s at 11161 Cldorfl chromosome 14 open reading
—— frame |
ATP synthase, H+ transporting,
208745 at 10632 ATPSL mitochondrial Fo complex, subunit
G
236078 at 57707 KIAA1609 KIAA1609
226226 at 120224 TMEM45B transmembrane protein 45B
213854 at 9145 SYNGRI1 synaptogyrin |
243955 at - - -
199111 at 54629 FAM63B family with sequence similarity 63,
- member B
1560296_at - - -
240038 at - - -
211372 s at 7850 ILIR2 interleukin 1 receptor, type 11
202672 s at 467 ATF3 activating transcription factor 3
218717 s at 55214 LEPRELL1 leprecan-like 1
228366 _at - - —
230516 at 115416 MALSUI Mitochondrial assembly of
- ribosomal large subunit |
301920 at 6574 SLC20A] solute carrier family 20 (phosphate
— transporter), member |
209632 at 5523 PPPIR3A protein phospbatafe 2, regulatory
— subunit B", alpha
207367 at 479 ATPI2A ATPase, .H+/K+ transportlpg,
- nongastric, alpha polypeptide
1557256 a at - - -
200811 at 1153 CIRBP cold inducible RNA binding
- protein
205201 at 2737 GLI3 GLI family zinc finger 3
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227724 at 728190 LOC728190 uncharacterized LOC728190
205403 at 7850 ILIR2 interleukin 1 receptor, type 11

242827 x_at -—- - o
228084 at 81579 PLA2GI2A phospholipase A2, group XIIA

209365_s_at 1893 ECM1 extracellular matrix protein |
243279 at - — .

224946 s at 84317 CCDCI115 coiled-coil domain containing 115
218708 at 29107 NXT1 NTF2-like export factor 1
1560531 at 353132 LCEIB late cornified envelope 1B

207761 s at 25840 METTL7A methyltransferase like 7A
206011 at 334 CASPI caspase 1, apoptosis-related

- cysteine peptidase
long intergenic non-protein coding
213703 _at 150759 LINC00342 RNA 342
224595 at 23446 SLC44A1 solute carrier family 44, member |
294613 s at 30331 DNAJCS DnalJ (Hsp40) homolog, subfamily
—— C, member 5
DIP2 disco-interacting protein 2
212504 at 22982 DIP2C homolog C (Drosophila)
213682 at 10762 NUP50 nucleoporin 50kDa
205247 _at 4855 NOTCH4 notch 4
uncharacterized protein
228235 at 84848 MGCl6121 MGC 16121
242873 at - — .
305960 at 5166 PDKA pyruvate dehydrogenase kinase,
- isozyme 4
330494 at 6574 SLC20A] solute carrier family 20 (phosphate
- transporter), member [
221260 s at 31566 CSRNP2 cysteme-serme-rl;h nuclear protein
224480 s at 34803 AGPAT9 I-acylglycerol-3-phosphate O-
- acyltransferase 9
210180 s at 6434 TRAZB transformer 2 beta homolog
— = (Drosophila)
204621 s at 4939 NR4A? nuclear receptor subfamily 4,
- = group A, member 2
protein inhibitor of activated
217863 at 8554 PIASI STAT. |
236423 at - - -
223421 at 50626 CYHRI cysteine/histidine-rich 1
220272 at 54796 BNC2 basonuclin 2

201791 s at 1717 DHCR7 7-dehydrocholesterol reductase
215574 at - - -

224328 s at 84648 LCE3D late cornified envelope 3D

211828 s at 23043 TNIK TRAF2 and NCK interacting

- kinase
58367 s at 79744 ZNF419 zinc finger protein 419
RAP ArfGAP with RhoGAP domain,
218950_at 64411 A 3 ankyrin repeat and PH domain 3
caspase recruitment domain
1552703_s at 114769 /// 834 CARDI16 /// CASP1 family, member 16 /// caspase 1,
apoptosis-related cysteine
219687 at 55733 HHAT hedgehog acyltransferase
232127 at 1184 CLONS chloride charmel,5 voltage-sensitive
218377 s at 10069 RWDD2B RWD domain containing 2B
Ras association (RalGDS/AF-6)
210335 at 9182 RASSF9 domain family (N-terminal)

member 9
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227927 at - - -
Ral GEF with PH domain and SH3
227224 at 55103 RALGPS2 binding motif 2
224778 s _at 57551 TAOK1 TAO kinase 1
229566 _at 645638 LOC645638 WDNM 1-like pseudogene
202734 at 9322 TRIP10 thyroid hormone receptor
- interactor 10
201851 at 6455 SH3GL1 SH3-domain GRB2-like 1
237337 _at - - -
peroxisome proliferator-activated
37152 at 5467 PPARD receptor delta
300687 at 6387 CXCLI2 chemokine (C-X-C motif) ligand
- 12
203152 at 64976 MRPLAO mitochondrial ribosomal protein
- 140
201627 s _at 3638 INSIG1 insulin induced gene 1
332593 at 93082 NEURL3 neuralized homolog 3 (Drosophila)
— pseudogene
224769 at 57551 TAOK1 TAO kinase 1
209702 at 79068 FTO fat mass and obesity associated
204546 _at 9764 KIAAQ513 KIAAQ513
mannan-binding lectin serine
232224 at 5648 MASP1 peptidase 1 (C4/C2 activating
component of Ra-reactive fac
UDP-N-acetyl-alpha-D-
339930 at 3590 GALNT2 galactosamine:polypeptide N-
- acetylgalactosaminyltransferase 2
(Gal
glycine amidinotransferase (L-
203178 at 2628 GATM arginine:glycine
amidinotransferase)
235782 _at - - -
218181 s at 9448 MAP4K4 mitogen-activated protein kinase
- kinase kinase kinase 4
233520 s at 202333 CMYAS cardiomyopathy associated 5
213456 _at 25928 SOSTDCI sclerostin domain containing |
219528 s at 64919 BCLIIB B-cell CLL/lymphoma 11B (zinc
— = finger protein)
224945 at 55727 BTBD7 BTB (POZ) domain containing 7
314866 at 5379 PLAUR plasminogen activator, urokinase
- receptor
209941 at 3737 RIPK1 receptor (TNFRSF)-interacting
- serine-threonine kinase |
226029 at 57216 VANGL2 vang-like 2 (van gogh, Drosophila)
212596 s at 10042 HMGXB4 HMG box domain containing 4
399873 at 183219 KCTD21 potassium channel tetramerisation
- domain containing 21
226392 at 5922 RASA2 RAS p21 protein activator 2
396005 at 7326 UBE2GI ubiquitin-conjugating enzyme E2G
314445 at 27936 ELL? elongation factor, RNA
- polymerase II, 2
227680 at 284695 ZNF326 zinc finger protein 326
227786 at 90390 MED30 mediator complex subunit 30
222067 x_at 3017 HIST1H2BD histone cluster 1, H2bd
1569106 s at 55209 SETDS SET domain containing 5
231785 at 4909 NTF4 neurotrophin 4
223937 at 27086 FOXP1 forkhead box P1
1558685_a_at 158960 LOC158960 uncharacterized protein BC009467
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zinc finger protein 36, C3H type-

211965 at 677 ZFP36L1 .
- like 1
39549 at 4862 NPAS2 neuronal PAS domain protein 2
mitochondrial ribosomal protein
203800 s _at 63931 MRPS14 S14
1556321 a at - - -
212321 at 8879 SGPL1 sphingosine-1-phosphate lyase 1
299154 s at 26010 SPATSIL spermatogenesis associated, serine-
- rich 2-like
218774 at 28960 DCPS decapping enzyme, scavenger
312268 at 1992 SERPINB1 serpin peptidase inhibitor, clade B
— {ovalbumin), member 1
213134 x_at 10950 BTG3 BTG family, member 3
230669 at 5922 RASA2 RAS p21 protein activator 2
long intergenic non-protein coding
1559901 s at 388815 LINC00478 RNA 478
395708 at 25953 PNKD paroxysmal nonkinesigenic
- dyskinesia
242558 at - - -
226043 _at 26086 GPSM1 G-protein signaling modulator |
protein tyrosine phosphatase,
210236 at 8500 PPFIAI receptor type, f polypeptide
(PTPRF), interacting protein
natriuretic peptide receptor
214066 x_at 4882 NPR2 B/guanylate cyclase B
(atrionatriuretic peptide receptor B
240024 at 23541 SEC14L2 SEC14-like 2 (S. cerevisiae)
335462 at 132864 CPEBR? Cytoplasmic polyadenylation
— element binding protein 2
chromodomain helicase DNA
1554015 a at 1106 CHD2 binding protein 2
leucine-rich repeats and calponin
235347 _at 84859 LRCH3 homology (CH) domain containing
230847 at 56397 WRNIPI Werner helicase 11nteract1ng protein
201427 s at 6414 SEPP1 selenoprotein P, plasma, 1
1557905 s at 960 CD44 CD44 molecule (Indian blood
- group)
319084 at 64324 NSDI nuclear receptor binding SET
— domain protein 1
206176 at 654 BMP6 bone morphogenetic protein 6
219826 at 79744 ZNF419 zinc finger protein 419
212356 at 23351 KHNYN KH and NYN domain containing
ribosomal protein S6 kinase,
218909 at 26750 RPS6KC1 52kDa, polypeptide |
230555 s at 90390 MED30 Mediator complex subunit 30
LIM and senescent cell antigen-
212687 at 3987 LIMS1 like domains |
203098 _at 9425 CDYL chromodomain protein, Y-like
399054 at 677 ZFP36L1 zinc finger protein 36, C3H type-
- like 1
236039 _at 284348 LYPD5 LY6/PLAUR domain containing 5
209661 at 3801 KIFC3 kinesin family member C3
209560 s at 8788 DLK1 delta-like 1 homolog (Drosophila)
395812 at 619208 C6orf225 chromosome 6 open reading frame
- 225
227829 at 120071 GYLTLIB glycosyltransferase-like 1B
238623 at - - -
229415 at 54205 CYCS cytochrome c, somatic
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209222 s at 9885 OSBPL2 oxysterol binding protein-like 2
cysteine-rich secretory protein
1355809 _at 83716 CRISPLD2 LCCL domain containing 2
ATP-binding cassette, sub-family
204567 s _at 9619 ABCGlI G (WHITE), member |
solute carrier family 28 (sodium-
232277 at 64078 SLC28A3 coupled nucleoside transporter),
member 3
237197 at - - -
395209 s at 118424 UBE2J)2 ubiquitin-conjugating enzyme E2,
- 2
231916 _at 4842 NOS1 nitric oxide synthase 1 (neuronal)
212279 at 27346 TMEM97 transmembrane protein 97
NME/NM23 nucleoside
204862 s at 4832 NME3 diphosphate kinase 3
230483 at - - -
212856 _at 23151 GRAMDA4 GRAM domain containing 4
394650 at 114569 MAL2 mal, T-cell differentiation protein 2
— (gene/pseudogene)
regulatory factor X, 5 (influences
202963 at 3993 REX5 HLA class II expression)
225320 at 90550 MCU mitochondrial calcium uniporter
eukaryotic translation initiation
236274 at 8662 EIF3B factor 3, subunit B
209730 at 57157 PHTF? putative homeodomain
— transcription factor 2
218873 s at 54793 KCTD9 potassium channel tetramerisation
- domain containing 9
227787 s at 90390 MED30 mediator complex subunit 30
230296 at 730094 Cl6orf52 chromosome 16 open reading
- frame 52
222892 s at 55287 TMEM40 transmembrane protein 40
carcinoembryonic antigen-related
210610 at 634 CEACAMI cell adhesion molecule 1 (biliary
glycoprotein)
heat shock 70kDa protein 5
230031 at 3309 HSPAS (glucose-regulated protein, 78kDa)
238477 _at 10749 KIF1C kinesin family member 1C
309409 at 1387 GRBI10 growth factor receptor-bound
- protein 10
317995 at 53477 SQRDL sulfide quinone reductase-like
- (yeast)
396873 at 54629 FAM63B family with sequence similarity 63,
- member B
1553722 s at 220441 RNF152 ring finger protein 152
WD repeat domain,
204710_s _at 26100 WIPL phosphoinositide interacting 2
212653 s at 23301 EHBP1 EH domain binding protein 1
cytochrome P450, family 27,
203979 _at 1593 CYP27A1 subfamily A, polypeptide |
244350 _at 4651 MYOI10 myosin X
223233 s at 57530 CGN cingulin
1555967 at - - -
CTAGEIL5P /// CTAGE family, member 15,
14355+ at 12%‘2‘5;3; % 312(1);3421(;?/9 CTAGE4 /// CTAGE6P |  pseudogene /// CTAGE family,
- 643854 /Il CTAGES /// member 4 /// CTAGE family,
CTAGE9 member
HIST1H2AB /// histone cluster 1, H2ab /// histone
214469 _at 3012 /778335 HISTIH2AE cluster 1, H2ae
microtubule associated
212472 at 9645 MICAL2 monoxygenase, calponin and LIM
domain containing 2
298115 at 64762 FAMS9A family with sequence similarity 59,

member A
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PR domain containing 1, with ZNF

228964 at 639 PRDM1 .
- domain
230027 s at 34545 MRPLA3 mitochondrial ribosomal protein
= 143
207318 s _at 8621 CDK13 cyclin-dependent kinase 13
291689 s at 51227 PIGP phosphatidylinositol glycan anchor
- biosynthesis, class P
ChaC, cation transport regulator
219270 at 79094 CHACI homolog 1 (E. coli)
225299 at 4645 MYOSB myosin VB
339770 at 33850 ESYT3 extended synaptotagmin-like
— protein 3
396399 at 79932 DNAJB 14 DnalJ (Hsp40) homolog, subfamily
- B, member 14
226656 _at 10491 CRTAP cartilage associated protein
228852 at 2029 ENSA endosulfine alpha
206239 s at 6690 SPINK1 serine peptidase inhibitor, Kazal
— = type 1
210993 s at 4086 SMADI1 SMAD family member 1
138462 at 34959 UBASH3B ubiquitin associated and SH3
— domain containing B
211962 s at 677 ZFP36L1 zinc finger protein 36, C3H type-
— = like 1
294666 at 197370 NSMCE] non-SMC element 1 homolog (S.
- cerevisiae)
239028 at 130574 LYPDé6 LY6/PLAUR domain containing 6
213577 at 6713 SQLE squalene epoxidase
202011 at 7082 TIP1 tight junction protein 1 (zona
- occludens 1)

212254 s at 100652766 /// 667 DST /// LOC100652766 dystonin /// dystonin-like
291701 s at 64220 STRAG stimulated by retinoic acid gene 6
- = homolog (mouse)
339576 at 57509 MTUS1 microtubule associated tumor

— suppressor |
234418 x at 960 CD44 CD44 molecule (Indian blood
- group)
227985 at 100506098 LOC100506098 uncharacterized LOC100506098
213462 at 4862 NPAS2 neuronal PAS domain protein 2
224975 at 4774 NFIA nuclear factor VA
225990 at 91653 BOC Boc homolog (mouse)
240616 _at - - -
solute carrier organic anion
219911 s at 28231 SLCO4AL transporter family, member 4Al
224970 at 4774 NFIA nuclear factor VA
214623 at 26226 FBXW4P1 F-box and WD repeat domain
— containing 4 pseudogene 1
239478 x_at 55668 Cldorf118 chromosome 14 open reading
— frame 118
226909 at 85460 ZNF518B zinc finger protein 518B
EP300 interacting inhibitor of
208670 _s_at 23741 EID1 differentiation 1
206192 at 1041 CDSN corneodesmosin
222173 s at 55357 TBCID2 TBCI1 domain family, member 2
228450 at 144100 PLEKHA? pleckstrin homology domain
— containing, family A member 7
1558097 at 253143 PRRI14L proline rich 14-like
219373 at 54344 DPM3 dolichyl-phosphate
- mannosyltransferase polypeptide 3
230388 s at 644246 KANSLI-AS] KANSLI antisense RNA 1 {non-
—— protein coding)
207098 s at 55669 MEFNI1 mitofusin 1
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chromosome 15 open reading

223484 at 84419 Cl50rf48 frame 43
244804 at 8878 SQSTMI sequestosome 1
229679 at 400073 C1201f76 chromosome 12 open reading
- frame 76
methylmalonic aciduria (cobalamin
225826 _at 326625 MMAB deficiency) cblB type
transmembrane and coiled-coil
213352 at 23023 TMCCI domain family |
carcinoembryonic antigen-related
211883 x at 634 CEACAMI cell adhesion molecule 1 (biliary
glycoprotein)
HISTIH2BC ///
HIST1H2BE /// histone cluster 1, H2bc /// histone
210387 at 8339 ggfgé/‘; ggf;44 " HIST1H2BF /// cluster 1, H2be /// histone cluster 1,
HISTIH2BG /// H2bf /// his
HISTIH2BI
210916 s at 960 CD44 CD44 molecule (Indian blood
- group)
solute carrier family 25
221432 s at 81894 SLC25A28 (mitochondrial iron transporter),
member 28
218487 at 210 ALAD aminolevulinate dehydratase
393264 at 50774 MESDC1 mesoderm development candidate
- 1
guanine nucleotide binding protein
206356_s_at 2774 GNAL (G protein), alpha activating
activity polypeptide,
218097 s _at 79004 CUEDC2 CUE domain containing 2
228001 at 757 TMEMS0B transmembrane protein 50B
212441 at 9778 KIAA0232 KIAA0232
201854 s at 23300 ATMIN ATM interactor
121 at 7849 PAXS paired box 8
222143 s at 64419 MTMR14 myotubularin related protein 14
1558002 at 1171 STRAP Serine/threonine kinase receptor
— associated protein
226040 _at - — .
226141 at 91050 CCDC149 coiled-coil domain containing 149
1556567 at 4676 NAP1LA nucleosome assembly protein 1-
- like 4
small nuclear ribonucleoprotein
226263 at 154007 SNRNP48 48kDa (U11/U12)
212074 at 13353 SUNI Sadl and UNC84 domain
— containing |
397387 at 54780 NSMCE4A Non-SMC element 4 homolog A
- (S. cerevisiae)
232795 at - - -
matrix metallopeptidase 9
203936 s at 4318 MMP9 (gelatinase B, 92kDa gelatinase,
92kDa type IV collagenase)
395033 at 6482 ST3GALI ST3 beta-galactoside alpha-2,3-
- sialyltransferase 1
209109 s at 7105 TSPAN6 tetraspanin 6
transmembrane and coiled-coil
213351 s at 23023 TMCCI domain family |
203047 at 6793 STK10 serine/threonine kinase 10
220721 at 80110 ZNF614 zinc finger protein 614
DIP2 disco-interacting protein 2
1556127 at 23181 DIP2A homolog A (Drosophila)
215016 x_at 100652766 /// 667 DST /// LOC100652766 dystonin /// dystonin-like
carcinoembryonic antigen-related
206576_s_at 634 CEACAMI cell adhesion molecule 1 (biliary

glycoprotein)
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jumonyji, AT rich interactive

240674 at 3720 JARID2 :
- domain 2
225646 _at 1075 CTSC cathepsin C
N-deacetylase/N-sulfotransferase
1554010 _at 3340 NDSTI (heparan ghicosaminyl) |
204100 at 7067 THRA thyroid hormone receptor, alpha
391840 at 5791 PTPRE protein tyrosine phosphatase,
¢ receptor type, E
209078 s at 25828 TXN2 thioredoxin 2
218530 at 29109 FHODI formin homology 2 domain
- containing 1
235434 at - - -
230063 at 9422 ZNF264 zinc finger protein 264
40420 at 6793 STK10 serine/threonine kinase 10
221027 s at 81579 PLA2GI2A phospholipase A2, group XIIA
244202 at - - -
312108 at 13197 FAF? Fas associated factor family
- member 2
204294 at 275 AMT aminomethyltransferase
dehydrogenase/reductase (SDR
225503 at 207063 DHRSX family) X-linked
solute carrier family 1
212810 s at 6509 SLC1A4 (glutamate/neutral amino acid
transporter), member 4
214814 at 91746 YTHDC1 YTH domain containing |
microtubule associated
228468 at 84930 MASTL serine/threonine kinase-like
209108 at 7105 TSPAN6 tetraspanin 6
220444 at 79230 ZNF557 zinc finger protein 557
206172 at 3598 IL13RA2 interleukin 13 receptor, alpha 2
225002 s at 25870 SUMEF2 sulfatase moditying factor 2
212205 at 94239 H2AFV H2A histone family, member V
228851 s at 2029 ENSA endosulfine alpha
209048 s at 23613 ZMYNDS zine finger, MYND-type
containing 8
poliovirus receptor-related 1
2118465 at >818 PVRLI (herpesvirus entry mediator C)
238909 at 6281 S100A10 S100 calcium binding protein A10
305503 at 5734 PTPN14 protein tyrosine phosphatase, non-
- receptor type 14
343829 at 673 BRAF v-raf murine sarcoma viral
— oncogene homolog Bl
244379 at - - -
223251 s at 55608 ANKRD10 ankyrin repeat domain 10
207633 at 11073 TOPBPI topoisomerase (DNA) II binding
— protein 1
214502 at 8970 HIST1H2BJ histone cluster 1, H2bj
191773 at 2004 ELK3 ELK3, ETS-domain protein (SRF
- accessory protein 2)
41858 at 27315 PGAP2 post-GPI attachment to proteins 2
212850 s at 4038 LRP4 low density lipoprotein receptor-
— = related protein 4
223408 s at - - -
HIST1H2AD ///
3013 /// 8350 /// 8351 /// HISTIH3A /// . .
s | B2UESpEser | wsTies | G G
- 8355 /// 8356 /// 8357 /// HISTIH3C /// ’ H3b /// histo ’
8358/ HISTIH3D ///
HISTIH3E ///
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HISTIH3F ///

HISTIH3G ///
HISTIH3H ///
HISTI1H31///
HISTIH3J
225647 s at 1075 CTSC cathepsin C
1559977 a at 284723 SLC25A34 solute carrier faﬂ‘ly 25, member
211347 at 3555 CDC14B CDC14 cell division cygle 14
- homolog B (8. cerevisiae)
1558208 at - - -
227570 at 144110 TMEMS86A transmembrane protein 86A
227492 at 100506658 /// 647859 LOC647859 /// OCLN occludin pseudogene /// occludin
1558778 s at 57496 MKIL2 MKL/myocardin-like 2
nuclear receptor subfamily 1,
31637 s at 7067 //1 9572 NRIDI1 /// THRA group D, member 1 /// thyroid
hormone receptor, alpha
229190 at 100507376 LOC100507376 uncharacterized LOC100507376
236188 s at 4676 NAP1LA Nucleosome alislizrzbly protein 1-
DIP2 disco-interacting protein 2
212503 s at 22982 DIP2C homolog C (Drosophila)
nuclear receptor subfamily 1,
204760 s at 7067 //1 9572 NRIDI1 /// THRA group D, member 1 /// thyroid
hormone receptor, alpha
212099 at 388 RHOB ras homolog family member B
314873 at 91355 LRPSL low density lipopr(.)tein receptor-
- related protein S-like
228181 at 7779 SLC30A] solute carrier family 30 (zinc
transporter), member [
calmodulin regulated spectrin-
212763 at 23271 CAMSAP2 associated protein family, member
2
226285 at 4076 CAPRINI cell cycle associated protein |
313567 at 3340 KPNA4 karyopherin alpha 4 (importin
- alpha 3)
nuclear factor of kappa light
203927 at 4794 NFKBIE polypeptide gene enhancer in B-
cells inhibitor, epsilon
HISTIH2BC ///
HIST1H2BE /// histone cluster 1, H2bc /// histone
208523 x at 8339 ggfg;‘; ggf; a4 HIST1H2BF /// cluster 1, H2be /// histone cluster 1,
HISTIH2BG /// H2bf /// his
HISTIH2BI
219389 at 55061 SUSD4 sushi domain containing 4
202329 at 1445 CSK c-src tyrosine kinase
238523 at 79786 KLHL36 kelch-like 36 (Drosophila)
1565016_at 3976 PRMTI protein arginine rlnethyltransferase
226409 at 128637 TBC1D20 TBCI1 domain family, member 20
229926 at 100500850 MIR3682 microRNA 3682
HISTIH2BC ///
HIST1H2BE /// histone cluster 1, H2bc /// histone
208527 x at 8339 ggfgé/‘; ggf; a4 HIST1H2BF /// cluster 1, H2be /// histone cluster 1,
HISTIH2BG /// H2bf /// his
HISTIH2BI
223598 at 5887 RAD23B RAD23 homolog B (8S. cerevisiae)
243797 at 9262 STK17B serine/threonine kinase 17b
203317 at 13550 PSD4 pleckstrin an(.i Sec7 domain
— containing 4
230965 _at 9099 USP2 ubiquitin specific peptidase 2
208490 " 8339 /// 8343 /// 8344 /// HISTIH2BC /// histone cluster 1, H2bc /// histone
X a 8346 /// 8347 HIST1H2BE /// cluster 1, H2be /// histone cluster 1,
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HISTIH2BF /// H2bf /// his
HISTIH2BG ///
HISTIH2BI
235514 at 151516 ASPRV1 aspartic peptidase, retroviral-like 1

209098 s at 182 JAGI jagged 1
1554229 at 153222 CREBRF CREBS3 regulatory factor
209398 at 3006 HISTIHIC histone cluster 1, Hlc

amyloid beta precursor protein
202629_at 10513 APPBP2 (cytoplasmic tail) binding protein 2
203438 s at 35847 ASF1A ASF1 anti-silencing ﬁll:lC.tl()n 1
- homolog A (8. cerevisiae)
238005 s at 35047 SIN3A SIN3 transcription regulator
= homolog A (yeast)
HISTIH2BC ///
HIST1H2BE /// histone cluster 1, H2bc /// histone
214455 at 8339 ggfgé/‘; ggf;44 " HIST1H2BF /// cluster 1, H2be /// histone cluster 1,
HISTIH2BG /// H2bf /// his
HISTIH2BI
214073 _at 2017 CTTN cortactin
203140 _at 604 BCL6 B-cell CLL/lymphoma 6
232150 at - - -

208546 x at 8345 HIST1H2BH histone cluster 1, H2bh
243446 _at 84962 AJUBA ajuba LIM protein
236207 at 6744 SSFA2 sperm specific antigen 2

212016 s at 5725 PTBPI polypyrimidine tract binding

—— protein 1
232311 at 567 B2M Beta-2-microglobulin
219711 at 54807 ZNF586 zinc finger protein 586
H2B histone family, member S
208579 x at 54145 /// 85236 H2BFS /// HISTIH2BK (pseudogene) // histone cluster 1,
H2bk
239493 at 6129 RPL7 ribosomal protein L7

214074 s at 2017 CTTN cortactin
228091 at 55014 STX17 syntaxin 17

234331 s at 151354 FAMS4A family with sequence similarity 84,

- member A
12372 at 4673 MYHI0 myosin, heavy chain 10, non-
- muscle

wherein said genes overexpress after 8 hours and 12 hours of exposure to CTO-and
quantitating the response in each of the pharmacodynamics biomarkers of multiple signature
pathways to different doses of CTO exposure in vivo to the varying doses of CTO.
According to a third embodiment of the invention, there is provided a method for
quantifying the response to carboxyamidotriazole orotate (CTO) on pharmacodynamics
biomarkers of transcription signatures selected from the group consisting of EGFR, MEK,
HDAC, HSP90, WNTp-catenin, P53, EGR1, PTEN, TGFp, RAS, GFS, CEACAMI and

Dystonin, said method comprising:
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a)

b)

d)

obtaining a cell sample obtained from a subject treated with varying doses
of CTO for different time periods;

isolating the mRNA from the treated cell sample and preparing
representative cDNA therefrom and measuring the transcriptional
alteration in expression in the cell sample resulting from CTO exposure;
calculating a signature score for each of the pharmacodynamics
biomarkers of multiple signature pathways and quantitating the response to
different doses of CTO exposure in vivo to the varying doses of CTO,
selecting a list of overlapping genes overexpressing after 8 hours and 24
hours exposure to CTO; and

identifying each of the pharmacodynamics biomarkers of multiple

signature pathways by at least 3 or more genes from the list including:

Probeset ID Entrez Gene Gene Symbol Gene Title
222450 at 56937 PMEPALI prostate Hansmembrane protein,
androgen induced [
FKBP1A-SDCBP2 readthrough
233565 s at 100528031 /// 27111 FRBPLA-SDCBP2 /]| brotein coding) /// syndecan
SDCBP2 S . .
binding protein (syntenin)
242832 at 5187 PERI period homolog 1 (Drosophila)
240463 _at - - -
Rho/Rac guanine nucleotide
213039 _at 23370 ARHGEF18 exchange factor (GEF) 18
235072 s at 63971 KIFI13A kinesin family member 13A
208926 _at 4758 NEUI sialidase 1 (lysosomal sialidase)
237444 at - - -
239451 at - - -
222288 at - - -
227579 at 2241 FER fer (fps/fes related) tyrosine kinase
pleckstrin homology domain
212717 at 9842 PLEKHM1 containing, family M (with RUN
domain) member 1
226853 at 55589 BMP2K BMP?2 inducible kinase
chromosome X open reading frame
214112 s at 541578 /// 91966 CXorf40A /// CXort40B 40A /// chromosome X open
reading frame 40B
209012 at 7204 TRIO triple funct.lonal d(.>ma1n (PTPRF
— interacting)
219476 at 79098 Clorfl16 chromosome 1 (ﬁzn reading frame
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238086_at 100129617 LOC100129617 uncharacterized LOC100129617
230721 at 730094 Cl6orf52 chromosome 16 open reading
- frame 52
1566079 at 647190 RPS16P5 ribosomal protein S16 pseudogene
273839 s at 6319 SCD stearoyl-CoA desaturase (delta-9-
— = desaturase)
225671 at 124976 SPNS2 spinster homolog 2 (Drosophila)
212961 _x_at 541578 CXorf40B chromosome Xf"gg“ reading frame
223659 at 84000 TMPRSS13 transmembrane protease, serine 13
399909 at 193358 B4GALNT3 beta-1,4-N-acetyl-galactosaminyl
- transferase 3
223467 at 51655 RASDI RAS, dexamethasone-induced 1
335146 at 57458 TMCC3 transmembrape anq coiled-coil
- domain family 3
335548 at 164284 APCDDIL adenomatosis polyp051.s coli down-
— regulated 1-like
206816 s at 26206 SPAGS sperm associated antigen 8
242323 at 81579 PLA2GI2A phospholipase A2, group XIIA
224579 at 81539 SLC38A1 solute carrier family 38, member |
213315 x at 91966 CXorfd0A chromosome X:(‘)’[i“ reading frame
integrin, alpha 2 (CD49B, alpha 2
227314 at 3673 ITGA2 subunit of VLA-2 receptor)
227093 at 57602 USP36 Ubiquitin specific peptidase 36
200760 s at 10550 ARL6IPS ADP-ribosylation-like factor 6
i interacting protein 5
201790 s _at 1717 DHCR7 7-dehydrocholesterol reductase
1554980 a at 467 ATF3 activating transcription factor 3
242255 at 22884 WDR37 WD repeat domain 37
219267 at 51228 GLTP glycolipid transfer protein
long intergenic non-protein coding
1555786 _s at 645687 LINC00520 RNA 520
229734 at 283174 LOC283174 uncharacterized LOC283174
242856 _at - - -
201037 at 5214 PFKP phosphofructokinase, platelet
1562970 _at - - -
201465_s_at 3725 JUN jun proto-oncogene
202067 s at 3949 LDLR low density lipoprotein receptor
catenin (cadherin-associated
223679 at 1499 CTNNBI protein), beta 1, 88kDa
201235 s at 7832 BTG2 BTG family, member 2
395662 at 51776 7AK st.erlle alpha .m.otlf apd leucine
— zipper containing kinase AZK
potassium intermediate/small
204401 at 3783 KCNN4 conductance calcium-activated
channel, subfamily N, member
392906 at 13987 FLVCRI feline leukemia virus subgroup C
- cellular receptor 1
sterile alpha motif and leucine
238613 at >1776 2AK zipper containing kinase AZK
ArfGAP with SH3 domain,
206414 s _at 8853 ASAP2 ankyrin repeat and PH domain 2
210794 s at 55384 MEG3 maternally expressed 3 (non-
— = protein coding)
226621 at 9180 OSMR oncostatin M receptor
ATP-binding cassette, sub-family
230682 x_at 8714 ABCC3 C (CFTR/MRP), member 3
235668 at 639 PRDMI PR domain containing 1, with ZNF

domain
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205483_s_at 9636 ISG15 ISG15 ubiquitin-like modifier
215808 at 5655 KLK10 kallikrein-related peptidase 10

212281 s at 27346 TMEM97 transmembrane protein 97
212282 at 27346 TMEM97 transmembrane protein 97
226287 at 91057 CCDC34 coiled-coil domain containing 34

RAP ArfGAP with RhoGAP domain,

213618 at 116984 A 2 ankyrin repeat and PH domain 2

231089 at 100505664 LOC100505664 uncharacterized LOC100505664

227140 at 3624 INHBA inhibin, beta A

231467 at - - -

202967 _at 2941 GSTA4 glutathione S-transferase alpha 4
230323 s at 120224 TMEM45B transmembrane protein 45B
294471 s at 3945 BTRC beta-tran;dugn repeat containing

- = E3 ubiquitin protein ligase

202708 s at 8349 HIST2H2BE histone cluster 2, H2be

242871 at 54852 PAQRS progestin gnd adipoQ receptor
family member V

205627 at 978 CDA cytidine deaminase

235542 at 200424 TET3 tet methylcytosine dioxygenase 3

240410 _at - - -

236656 s _at 100288911 LOC100288911 uncharacterized LOC100288911
206164 at 9635 CLCA2 chloride channel accessory 2
203159 at 2744 GLS glutaminase
224991 at 80790 CMIP c-Maf inducing protein
204358 at 1105 CHDI chromo@orpam heh§ase DNA

- binding protein |

228249 at 119710 Cllorf74 chromosome 11 open reading

- frame 74

229013 at 145783 LOC145783 uncharacterized LOC145783

platelet-activating factor

211547 s at 5048 PAFAHIBI acetylhydrolase 1b, regulatory

subunit 1 (45kDa)

196863 at 642073 FAMLL0C family with sequence similarity

- 110, member C
ATP-binding cassette, sub-family

208161 s at 8714 ABCC3 C (CFTR/MRP), member 3

214805 at 1973 BIFAAL eukaryotic translation initiation
- factor 4Al
LOC728855 /// uncharacterized LOC728855 ///

229429 x at 728855 11/ 728875 LOC728875 uncharacterized LOC728875

302790 at 26136 TES testis derived transcript (3 LIM
- domains)
224995 at 56907 SPIRE1 spire homolog 1 (Drosophila)
214771 x_at 23164 MPRIP myosin phosphatase Rho
- interacting protein
201939 at 10769 PLK2 polo-like kinase 2
238587 at 84959 UBASH3B ubiquitin associated and SH3
- domain containing B

232113 at - - -

208690 s at 9124 PDLIMI PDZ and LIM domain 1

201464 x_at 3725 JUN jun proto-oncogene
236657 at 100288911 LOC100288911 uncharacterized LOC100288911

215541 s _at 1729 DIAPHI diaphanous homolog I

- = (Drosophila)
238028 at 647024 Céorf132 chromosome 6 ‘1’23“ reading frame
226893 at 27 ABL2 v-abl Abelson murine leukemia
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viral oncogene homolog 2

237576 _x_at 100506480 LOC100506480 uncharacterized LOC100506480
1552256 a at 949 SCARBI scavenger receptor class B,
- member 1
315355 at 27997 IGSF9B immunoglobulin superfamily,
- member 9B
1557258 a_at 8915 BCLI10 B-cell CLL/lymphoma 10
240623 at - — .
solute carrier family 6
228754 at 6533 SLC6A6 (neurotransmitter transporter,
taurine), member 6
217257 at 6452 SH3BP2 SH3-domain binding protein 2
241036 _at - - -
ATP-binding cassette, sub-family
242553 at 8714 ABCC3 C (CFTR/MRP), member 3
239358 at - - -
210868 s at 79071 ELOVL6 ELOVL fatty acid elongase 6
platelet-activating factor
200815 s at 5048 PAFAHIBI acetylhydrolase 1b, regulatory
subunit 1 (45kDa)
208436 s at 3665 IRF7 interferon regulatory factor 7
208138 at 2520 GAST gastrin
241780 _at - — .
200730 s at 7303 PTP4AL protein tyrosine phosphatase type
—— IVA, member 1
319697 at 9956 HS3STY heparan sulfate (glucosamine) 3-O-
- sulfotransferase 2
201693_s_at 1958 EGR1 early growth response |
318847 at 10644 IGF2BP2 insulin-like growth factor 2 mRNA
- binding protein 2
230469 _at 219790 RTKN2 rhotekin 2
209917 s _at 11257 TP53TGI TPS53 target | (non-protein coding)
224329 s at 84518 CNFN cornifelin
212253 x_at 100652766 /// 667 DST /// LOC100652766 dystonin /// dystonin-like
238058 at 150381 LOC150381 uncharacterized LOC150381
339334 at 57488 ESYT? Extended synaptotagmin-like
— protein 2
222271 at - - -
long intergenic non-protein coding
216718 at 388699 LINC00302 RNA 307
119076 ¢ 5377 PXMP? peroxisomal membrane protein 2,
S 22kDa
matrix metallopeptidase 1
204475 at 812 MMPI (interstitial collagenase)
221185 s at 84223 1QCG 1Q motif containing G
203586 s at 379 ARIAD ADP-ribosylation factor-like 4D
nuclear casein kinase and cyclin-
2178025 at 64710 NUCKSI dependent kinase substrate |
205767 _at 2069 EREG epiregulin
298360 at 130576 LYPD6B LY6/PLAUR domain containing
- 6B
228917 at - - -
378748 at 966 CD39 CD59 molecule, complement
— regulatory protein
sedoheptulokinase /// transient
219632 s at 23729 /// 7442 SHPK /// TRPV1 receptor potential cation channel,
subfamily V, member
238715 at 646014 LOC646014 Uncharacterized LOC646014
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zinc finger CCCH-type containing

218810 at 80149 ZC3HI2A 1A
395177 at 30223 RABIIFIP] RABI1 family interacting protein
- 1 (class I)
224454 at 55500 ETNK1 ethanolamine kinase 1
carcinoembryonic antigen-related
209498 at 634 CEACAMI cell adhesion molecule 1 (biliary
glycoprotein)
1557257 at 8915 BCLI10 B-cell CLL/lymphoma 10
225133 at 51274 KLF3 Kruppel-like factor 3 (basic)
207340 x at 3164 NRAAT nuclear receptor subfamily 4,
= group A, member 1
1556545 at - - —
212474 at 23080 AVL9 AVL9 homolog (8. cerevisiase)
210241 s at 11257 TP53TGI TPS53 target | (non-protein coding)
243543 at - - -
239132 at 4842 NOS1 nitric oxide synthase 1 (neuronal)
399757 s at 51776 7AK st.erlle alpha .m.otlf apd leucine
- = zipper containing kinase AZK
201194 at 6415 SEPWI selenoprotein W, 1
229874 x_at 100506687 LOC100506687 uncharacterized LOC100506687
302557 at 6782 HSPAL3 heat shock protein 70kDa family,
- member 13
239669 _at - - -
331907 at 27 ABL2 V-abl Abelson murine leukemia
- viral oncogene homolog 2
229074 at 30844 EHD4 EH-domain containing 4
205428 s at 794 CALB2 calbindin 2
205822 s at 3157 HMGCS ] 3-hydroxy-3-methylglutaryl-CoA
— = synthase 1 (soluble)
210869 s at 4162 MCAM melanoma cell adhesion molecule
sterile alpha motif and leucine
225665 at >1776 2AK zipper containing kinase AZK
212781 at 5930 RBBP6 retinoblastoma binding protein 6
232355 at 767579 SNORDI 14-3 small pucleotar RNA, G/ box
membrane bound O-
213288 at 129642 MBOAT2 acyltransferase domain containing
2
221666 s at 29108 PYCARD PYD and CARD domain
- containing
203072 _at 4643 MYOIE myosin IE
ATP-binding cassette, sub-family
215465 at 26154 ABCAI2 A (ABC1), member 12
224453 s at 55500 ETNK1 ethanolamine kinase 1
long intergenic non-protein coding
216935 at 388699 LINC00302 RNA 302
209086 _x_at 4162 MCAM melanoma cell adhesion molecule
sterile alpha motif and leucine
218833 at >1776 2AK zipper containing kinase AZK
209377 s at 9324 HMGN3 high mobility group nucleosomal
- = binding domain 3
sterile alpha motif and leucine
223519 at S1776 28K zipper containing kinase AZK
210138 at 8601 RGS20 regulator of G-protein signaling 20
1558845 at 100506089 LOC100506089 uncharacterized LOC100506089
201819 at 949 SCARBI scavenger receptor class B,
- member 1
natriuretic peptide receptor
204310 s at 4882 NPR2 B/guanylate cyclase B

(atrionatriuretic peptide receptor B

86




2014296212 23 Sep 2020

eukaryotic translation initiation

239377 at 84285 EIFIAD factor 1A domain containing
294611 s at 30331 DNAJCS DnalJ (Hsp40) homolog, subfamily
—— C, member 5
319155 at 26207 PITPNCI phosphaFldylmosHol t.ransfer
— protein, cytoplasmic |
227163 at 119391 GSTO2 glutathione S-transferase omega 2
209633 at 5593 PPPIR3A protein phosp}.latafe 2, regulatory
- subunit B", alpha
219681 s at 30223 RABIIFIP] RABI1 family interacting protein
- = 1 (class I)
221860 at 3191 HNRNPL heterogeneous muclear
— ribonucleoprotein L
243296 _at 10135 NAMPT Nicotinamide
- phosphoribosyltransferase
237133 at - - -
1556000 s at 55727 BTBD7 BTB (POZ) domain containing 7
Rap guanine nucleotide exchange
204681 s at 9771 RAPGEFS factor (GEF) 5
215726 s at 1528 CYBSA cytochrome bS type A
{microsomal)
210886 _x_at 11257 TP53TGI TPS3 target | (non-protein coding)
226597 at 92840 REEP6 receptor accessory protein 6
cyclin-dependent kinase 5,
204995 at 8851 CDKS5RI1 regulatory subunit | (p35)
236119 s at 6706 SPRR2G small proline-rich protein 2G
219228 at 55422 ZNF331 zinc finger protein 331
234971 x at 113026 PLCD3 phospholipase C, delta 3
201127 s at 47 ACLY ATP citrate lyase
Nuclear casein kinase and cyclin-
226880_at 64710 NUCKSI dependent kinase substrate |
209383 at 1649 DDIT3 DNA-damage-m;iumble transcript
204168 at 4758 MGST2 microsomal glutathione S-
transferase 2
339670 at 65268 WNK2 WNK 1ysinf? deficient protein
- kinase 2
myeloid/lymphoid or mixed-
208512 s at 4301 MLLT4 lineage leukemia (trithorax
homolog, Drosophila); translocate
213281 at 3725 JUN Jun proto-oncogene
potassium channel tetramerisation
218310 at 154881 /// 27342 KCTD7 /// RABGEF1 domain containing 7 /// RAB
guanine nucleotide exchan
205151 s at 9865 TRIL TLR4 interactor with leucine-rich
i repeats
218217 at 59342 SCPEPI serine carboxypeptidase |
integrin, alpha E (antigen CD103,
205055 at 3682 ITGAE human mucosal lymphocyte
antigen 1; alpha polypeptide
215009 s at 100499177 THAP9-ASI THAPS antisense RNA 1 (non-
— = protein coding)
227484 at 57522 SRGAPI SLIT-ROBO Rho GTPase
- activating protein 1
339769 at 1009 CDHI1 Cadbherin 11, type 2, OB-cadherin
— (osteoblast)
230360 _at 342035 GLDN gliomedin
197112 at 23023 TMCCI transmembrape anq coiled-coil
— domain family 1
201482 at 5768 QSOX1 quiescin Q6 sulfhydryl oxidase 1
210337_s_at 47 ACLY ATP citrate lyase
203911 at 5909 RAPIGAP RAP1 GTPase activating protein
206683 at 7718 ZNF165 zinc finger protein 165
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SRY (sex determining region Y)-

202935 s at 6662 SOX9
- box 9
phosphatidylinositol-specific

218951 s at 55344 PLCXD1 phospholipase C, X domain

containing 1
233488 at 84659 RNASE7 ribonuclease, RNase A family, 7
200562 s at 11161 Cldorfl chromosome 14 open reading
—— frame |
ATP synthase, H+ transporting,
208745 at 10632 ATPSL mitochondrial Fo complex, subunit
G
236078 at 57707 KIAA1609 KIAA1609
226226 at 120224 TMEM45B transmembrane protein 45B
213854 at 9145 SYNGRI1 synaptogyrin |
243955 at - - -
199111 at 54629 FAM63B family with sequence similarity 63,
- member B
1560296_at - - —
240038 at - - -

211372 s at 7850 ILIR2 interleukin 1 receptor, type 11

202672 s at 467 ATF3 activating transcription factor 3

218717 s at 55214 LEPRELL1 leprecan-like 1
228366 _at - - —

230516 _at 115416 MALSUI Mitochondrial assembly of

- ribosomal large subunit |
201920 at 6574 SLC20A] solute carrier family 20 (phosphate

transporter), member |
209632 at 5523 PPPIR3A protein phospbatafe 2, regulatory
subunit B", alpha

207367 at 479 ATPI2A ATPase, .H+/K+ transportlpg,

- nongastric, alpha polypeptide

1557256 a at - - -

200811 at 1153 CIRBP cold inducible RNA binding
- protein

205201 at 2737 GLI3 GLI family zinc finger 3

227724 at 728190 LOC728190 uncharacterized LOC728190

205403 at 7850 ILIR2 interleukin 1 receptor, type 11

242827 x_at -—- - o
228084 at 81579 PLA2GI2A phospholipase A2, group XIIA

209365_s_at 1893 ECM1 extracellular matrix protein |
243279 at - — .

224946 s at 84317 CCDCI115 coiled-coil domain containing 115
218708 at 29107 NXT1 NTF2-like export factor 1
1560531 at 353132 LCEIB late cornified envelope 1B

207761 s at 25840 METTL7A methyltransferase like 7A
206011 at 334 CASPI caspase 1, apoptosis-related

- cysteine peptidase
long intergenic non-protein coding
213703 _at 150759 LINC00342 RNA 342
224595 at 23446 SLC44A1 solute carrier family 44, member |
294613 s at 30331 DNAJCS DnalJ (Hsp40) homolog, subfamily
— = C, member 5
DIP2 disco-interacting protein 2
212504 at 22982 DIP2C homolog C (Drosophila)
213682 at 10762 NUP50 nucleoporin 50kDa
205247 _at 4855 NOTCH4 notch 4
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uncharacterized protein

228235 at 84848 MGCl6121 MGC 16121
242873 at - - -
pyruvate dehydrogenase kinase,
205960 _at 5166 PDK4 isozyme 4
330494 at 6574 SLC20A] solute carrier family 20 (phosphate
- transporter), member [
291260 s at 31566 CSRNP2 cysteine-serine-rich nuclear protein
= 2
224480 s at 34803 AGPAT9 I-acylglycerol-3-phosphate O-
- = acyltransferase 9
transformer 2 beta homolog
210180 s at 6434 TRA2B (Drosophila)
204621 s at 4939 NR4A? nuclear receptor subfamily 4,
- = group A, member 2
protein inhibitor of activated
217863 at 8554 PIASI STAT, |
236423 at - - -
223421 at 50626 CYHRI cysteine/histidine-rich 1
220272 at 54796 BNC2 basonuclin 2
201791 s at 1717 DHCR7 7-dehydrocholesterol reductase
215574 at - - -
224328 s at 84648 LCE3D late cornified envelope 3D
211828 s at 23043 TNIK TRAF2 and NCK interacting
- kinase
58367 s at 79744 ZNF419 zinc finger protein 419
RAP ArfGAP with RhoGAP domain,
218950_at 64411 A 3 ankyrin repeat and PH domain 3
caspase recruitment domain
1552703_s at 114769 /// 834 CARDI16 /// CASP1 family, member 16 /// caspase 1,
apoptosis-related cysteine
219687 at 55733 HHAT hedgehog acyltransferase
132127 at 1184 CLCNS chloride channel, voltage-sensitive
- 5
218377 s at 10069 RWDD2B RWD domain containing 2B
Ras association (RalGDS/AF-6)
210335 at 9182 RASSF9 domain family (N-terminal)
member 9
227927 at - - -
Ral GEF with PH domain and SH3
227224 at 55103 RALGPS2 binding motif 2
224778 s _at 57551 TAOK1 TAO kinase 1
229566 _at 645638 LOC645638 WDNM 1-like pseudogene
202734 at 9322 TRIP10 thyroid hormone receptor
- interactor 10
201851 at 6455 SH3GL1 SH3-domain GRB2-like 1
237337 at - - —
37152 at 5467 PPARD peroxisome proliferator-activated
— receptor delta
209687 at 6387 CXCL12 chemokine (C-X-C motif) ligand
- 12
203152 at 64976 MRPLAO mitochondrial ribosomal protein
- 140
201627 s _at 3638 INSIG1 insulin induced gene 1
neuralized homolog 3 (Drosophila)
232593 at 93082 NEURL3 pseudogene
224769 at 57551 TAOK1 TAO kinase 1
209702 at 79068 FTO fat mass and obesity associated
204546 _at 9764 KIAA0513 KIAA0513
239994 at 5648 MASP| mannan-binding lectin serine

peptidase | (C4/C2 activating
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component of Ra-reactive fac

UDP-N-acetyl-alpha-D-
galactosamine:polypeptide N-

239930_at 2590 GALNT2 acetylgalactosaminyltransferase 2
(Gal
glycine amidinotransferase (L-
203178 at 2628 GATM arginine:glycine
amidinotransferase)
235782 at - - -
218181 s at 9448 MAP4K4 mitogen-activated protein kinase
- kinase kinase kinase 4
233520 s at 202333 CMYAS cardiomyopathy associated 5
213456 _at 25928 SOSTDCI sclerostin domain containing |
219528 s at 64919 BCLIIB B-cell CLL/lymphoma 11B (zinc
— = finger protein)
224945 at 55727 BTBD7 BTB (POZ) domain containing 7
314866 at 5379 PLAUR plasminogen activator, urokinase
- receptor
209941 at 3737 RIPK1 receptor (TNFRSF)-interacting
- serine-threonine kinase |
226029 at 57216 VANGL2 vang-like 2 (van gogh, Drosophila)
212596 s at 10042 HMGXB4 HMG box domain containing 4
399873 at 183219 KCTD21 potassium channel tetramerisation
A domain containing 21
226392 at 5922 RASA2 RAS p21 protein activator 2
396005 at 7326 UBE2GI ubiquitin-conjugating enzyme E2G
314445 at 27936 ELL? elongation factor, RNA
- polymerase II, 2
227680 at 284695 ZNF326 zinc finger protein 326
227786 at 90390 MED30 mediator complex subunit 30
222067 x_at 3017 HIST1H2BD histone cluster 1, H2bd
1569106 s at 55209 SETDS SET domain containing 5
231785 at 4909 NTF4 neurotrophin 4
223937 at 27086 FOXP1 forkhead box P1
1558685_a_at 158960 LOC158960 uncharacterized protein BC009467
311965 at 677 ZFP36L1 zinc finger protein 36, C3H type-
- like 1
39549 at 4862 NPAS2 neuronal PAS domain protein 2
203800 s at 63931 MRPS14 mitochondrial ribosomal protein
= S14
1556321 a at - - -
212321 at 8879 SGPL1 sphingosine-1-phosphate lyase 1
397154 ¢ 26010 SPATSIL spermatogenesis associated, serine-
S rich 2-like
218774 at 28960 DCPS decapping enzyme, scavenger
312268 at 1992 SERPINB1 serpin peptidase inhibitor, clade B
— {ovalbumin), member 1
213134 x_at 10950 BTG3 BTG family, member 3
230669 at 5922 RASA2 RAS p21 protein activator 2
long intergenic non-protein coding
1559901 s at 388815 LINC00478 RNA 478
395708 at 25953 PNKD paroxysmal nonkinesigenic
— dyskinesia
242558 at - - -
226043 _at 26086 GPSM1 G-protein signaling modulator |
protein tyrosine phosphatase,
210236 at 8500 PPFIAI receptor type, f polypeptide

(PTPRF), interacting protein
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natriuretic peptide receptor

214066 x_at 4882 NPR2 B/guanylate cyclase B
(atrionatriuretic peptide receptor B
240024 at 23541 SEC14L2 SEC14-like 2 (S. cerevisiae)
335462 at 132864 CPEBR? Cytoplasmic polyadenylation
— element binding protein 2
1554015_a at 1106 CHD2 chromodomain helicase DNA
- binding protein 2
leucine-rich repeats and calponin
235347 _at 84859 LRCH3 homology (CH) domain containing
330847 at 56897 WRNIP1 Werner helicase interacting protein
- 1
201427 s at 6414 SEPP1 selenoprotein P, plasma, 1
1557905 s at 960 CD44 CD44 molecule (Indian blood
- group)
nuclear receptor binding SET
219084 at 64324 NSDI domain protein |
206176 at 654 BMP6 bone morphogenetic protein 6
219826 at 79744 ZNF419 zinc finger protein 419
212356 at 23351 KHNYN KH and NYN domain containing
ribosomal protein S6 kinase,
218909 at 26750 RPS6KC1 52kDa, polypeptide |
230555_s_at 90390 MED30 Mediator complex subunit 30
312687 at 3987 LIMS1 LIM and .senescent. cell antigen-
- like domains |
203098 _at 9425 CDYL chromodomain protein, Y-like
399054 at 677 ZFP36L1 zinc finger protein 36, C3H type-
- like 1
236039 _at 284348 LYPD5 LY6/PLAUR domain containing 5
209661 at 3801 KIFC3 kinesin family member C3
i y
209560 s at 8788 DLK1 delta-like 1 homolog (Drosophila)
395812 at 619208 C6orf225 chromosome 6 open reading frame
- 225
227829 at 120071 GYLTLIB glycosyltransferase-like 1B
238623 at - - —
229415 at 54205 CYCS cytochrome c, somatic
209222 s at 9885 OSBPL2 oxysterol binding protein-like 2
cysteine-rich secretory protein
1555809 _at 83716 CRISPLD2 LCCL domain containing 2
ATP-binding cassette, sub-family
204567 s _at 9619 ABCGlI G (WHITE), member |
solute carrier family 28 (sodium-
232277 at 64078 SLC28A3 coupled nucleoside transporter),
member 3
237197 at - - -
395209 s at 118424 UBE2J)2 ubiquitin-conjugating enzyme E2,
- 2
231916 _at 4842 NOS1 nitric oxide synthase 1 (neuronal)
212279 at 27346 TMEM97 transmembrane protein 97
NME/NM23 nucleoside
204862 s at 4832 NME3 diphosphate kinase 3
230483 at - - -
212856 _at 23151 GRAMDA4 GRAM domain containing 4
394650 at 114569 MAL2 mal, T-cell differentiation protein 2
- (gene/pseudogene)
regulatory factor X, 5 (influences
202963 at 3993 REXS HLA class II expression)
225320 at 90550 MCU mitochondrial calcium uniporter
336274 at 3662 EIF3B eukaryotic translation initiation

factor 3, subunit B
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putative homeodomain

209780 _at 57157 PHTF2 transcription factor 2
218873 s at 54793 KCTD9 potassium channel tetramerisation
= domain containing 9

227787 s at 90390 MED30 mediator complex subunit 30
230296 at 730094 Cl6orf52 chromosome 16 open reading
- frame 52
222892 s at 55287 TMEM40 transmembrane protein 40
carcinoembryonic antigen-related
210610 at 634 CEACAMI cell adhesion molecule 1 (biliary
glycoprotein)
heat shock 70kDa protein 5
230031 at 3309 HSPAS (glucose-regulated protein, 78kDa)
238477 _at 10749 KIF1C kinesin family member 1C
309409 at 1387 GRBI10 growth factor receptor-bound
- protein 10
317995 at 53477 SQRDL sulfide quinone reductase-like
— (yeast)
family with sequence similarity 63,
226873 at 54629 FAM63B member B
1553722 s at 220441 RNF152 ring finger protein 152
WD repeat domain,
204710_s _at 26100 WIPL phosphoinositide interacting 2
212653 s at 23301 EHBP1 EH domain binding protein 1
cytochrome P450, family 27,
203979 _at 1593 CYP27A1 subfamily A, polypeptide |
244350 _at 4651 MYOI10 myosin X
223233 s at 57530 CGN cingulin
1555967 at - - -
CTAGEIL5P /// CTAGE family, member 15,
14355+ at 12%‘2‘5;3; % 312(1);3421(;?/9 CTAGE4 /// CTAGE6P |  pseudogene /// CTAGE family,
- 643854 /Il CTAGES /// member 4 /// CTAGE family,
CTAGE9 member
HIST1H2AB /// histone cluster 1, H2ab /// histone
214469 at 3012 /778335 HISTIH2AE cluster 1, H2ae
microtubule associated
212472 at 9645 MICAL2 monoxygenase, calponin and LIM
domain containing 2
298115 at 64762 FAMS9A family with sequence similarity 59,
- member A
PR domain containing 1, with ZNF
228964 at 639 PRDM1 domain
230027 s at 34545 MRPLA3 mitochondrial ribosomal protein
- 143
207318 s _at 8621 CDK13 cyclin-dependent kinase 13
291689 s at 51227 PIGP phosphatidylinositol glycan anchor
= biosynthesis, class P
ChaC, cation transport regulator
219270 at 79094 CHACI homolog 1 (E. coli)
225299 at 4645 MYOSB myosin VB
339770 at 33850 ESYT3 extended synaptotagmin-like
— protein 3
396399 at 79982 DNAJB4 DnalJ (Hsp40) homolog, subfamily
— B, member 14
226656 _at 10491 CRTAP cartilage associated protein
228852 at 2029 ENSA endosulfine alpha
206239 s at 6690 SPINK1 serine peptidase inhibitor, Kazal
- type 1
210993 s at 4086 SMADI1 SMAD family member 1
138462 at 34959 UBASH3B ubiquitin associated and SH3
— domain containing B
211962 s at 677 ZFP36L1 zinc finger protein 36, C3H type-
— = like 1
294666 at 197370 NSMCE] non-SMC element 1 homolog (S.
— cerevisiae)
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239028 at 130574 LYPDé6 LY6/PLAUR domain containing 6
213577 at 6713 SQLE squalene epoxidase
202011 at 7082 TIP1 tight junction protein 1 (zona

- occludens 1)

212254 s at 100652766 /// 667 DST /// LOC100652766 dystonin /// dystonin-like
291701 s at 64220 STRAG stimulated by retinoic acid gene 6
- = homolog (mouse)
339576 at 57509 MTUS1 microtubule associated tumor

- suppressor |
234418 x at 960 CD44 CD44 molecule (Indian blood
- group)
227985 at 100506098 LOC100506098 uncharacterized LOC100506098
213462 at 4862 NPAS2 neuronal PAS domain protein 2
224975 at 4774 NFIA nuclear factor VA
225990 at 91653 BOC Boc homolog (mouse)
240616 _at - - -
solute carrier organic anion
219911 s at 28231 SLCO4AL transporter family, member 4Al
224970 at 4774 NFIA nuclear factor VA
214623 at 26226 FBXW4P1 F-box and WD repeat domain
- containing 4 pseudogene 1
239478 x_at 55668 Cldorf118 chromosome 14 open reading
— frame 118
226909 at 85460 ZNF518B zinc finger protein 518B
208670 s at 13741 EIDI EP300 interacting inhibitor of
—— differentiation 1
206192 at 1041 CDSN corneodesmosin
222173 s at 55357 TBCID2 TBCI1 domain family, member 2
228450 at 144100 PLEKHA7 pleckstrin homology domain
- containing, family A member 7
1558097 at 253143 PRRI14L proline rich 14-like
219373 _at 54344 DPM3 dolichyl-phosphate
— mannosyltransferase polypeptide 3
230388 s at 644246 KANSLI-ASI KANSLI antisense RNA 1 {non-
protein coding)
207098 s at 55669 MEFNI1 mitofusin 1
223484 at 84419 Cl50rf48 chromosome 15 open reading
- frame 48
244804 at 8878 SQSTMI sequestosome 1
229679 at 400073 Cl120rf76 chromosome 12 open reading
- frame 76
methylmalonic aciduria (cobalamin
225826 _at 326625 MMAB deficiency) cblB type
transmembrane and coiled-coil
213352 at 23023 TMCCI domain family |
carcinoembryonic antigen-related
211883 x at 634 CEACAMI cell adhesion molecule 1 (biliary
glycoprotein)
HISTIH2BC ///
HIST1H2BE /// histone cluster 1, H2bc /// histone
210387 at 8339 ggfgé/‘; ggf7344 " HIST1H2BF /// cluster 1, H2be /// histone cluster 1,
HISTIH2BG /// H2bf /// his
HISTIH2BI
210916 s at 960 CD44 CD44 molecule (Indian blood
- group)
solute carrier family 25
221432 s at 81894 SLC25A28 (mitochondrial iron transporter),
member 28
218487 at 210 ALAD aminolevulinate dehydratase
393264 at 50774 MESDC1 mesoderm development candidate
- 1
206356 s at 2774 GNAL guanine nucleotide binding protein

(G protein), alpha activating
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activity polypeptide,

218097 s _at 79004 CUEDC2 CUE domain containing 2
228001 at 757 TMEMS0B transmembrane protein 50B
212441 at 9778 KIAA0232 KIAA0232

201854 s at 23300 ATMIN ATM interactor

121 at 7849 PAXS paired box 8
222143 s at 64419 MTMR14 myotubularin related protein 14
1558002 at 1171 STRAP Serme/threor.une kmase. receptor
- associated protein
226040 _at - - -
226141 at 91050 CCDC149 coiled-coil domain containing 149
1556567 at 4676 NAP1LA nucleosome alsiskf;rr;bly protein 1-
small nuclear ribonucleoprotein
226263 at 154007 SNRNP48 48kDa (U11/U12)
212074 at 23353 SUNI Sadl and UNC84 domain
— containing |
227387 at 54780 NSMCE4A Non-SMC element 4 homolog A
- (S. cerevisiae)
232795 at - - -
matrix metallopeptidase 9
203936 s at 4318 MMP9 (gelatinase B, 92kDa gelatinase,
92kDa type IV collagenase)
395033 at 6482 ST3GALI ST3 betg-galactomde alpha-2,3-
- sialyltransferase 1
209109 s at 7105 TSPAN6 tetraspanin 6
213351 s at 23023 TMCCI transmembrape anq coiled-coil
- = domain family 1
203047 at 6793 STK10 serine/threonine kinase 10
220721 at 80110 ZNF614 zinc finger protein 614
DIP2 disco-interacting protein 2
1556127 at 23181 DIP2A homolog A (Drosophila)
215016 x_at 100652766 /// 667 DST /// LOC100652766 dystonin /// dystonin-like
carcinoembryonic antigen-related
206576_s_at 634 CEACAMI cell adhesion molecule 1 (biliary
glycoprotein)
240674 at 3720 JARID? jumonji, AT rlgh interactive
- domain 2
225646 _at 1075 CTSC cathepsin C
1554010 at 3340 NDST1 N-deacetylase/N-sulfot.ransferase
- (heparan glucosaminyl) 1
204100 at 7067 THRA thyroid hormone receptor, alpha
391840 at 5791 PTPRE protein tyrosine phosphatase,
- receptor type, E

209078 s at 25828 TXN2 thioredoxin 2

218530 at 29109 FHODI formin homology 2 domain
— containing |

235434 at - - -

230063 at 9422 ZNF264 zinc finger protein 264

40420 at 6793 STK10 serine/threonine kinase 10

221027 s at 81579 PLA2GI2A phospholipase A2, group XIIA
244202 at - - -

312108 at 13197 FAF? Fas associated factor family
- member 2
204294 at 275 AMT aminomethyltransferase
dehydrogenase/reductase (SDR
225503 at 207063 DHRSX family) X-linked
212810 s at 6509 SLC1A4 solute carrier family I

(glutamate/neutral amino acid
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transporter), member 4

214814 at 91746 YTHDC1 YTH domain containing |
228468 at 84930 MASTL microtubule associated
serine/threonine kinase-like
209108 at 7105 TSPAN6 tetraspanin 6
220444 at 79230 ZNF557 zinc finger protein 557
206172 at 3598 IL13RA2 interleukin 13 receptor, alpha 2
225002 s at 25870 SUMEF2 sulfatase moditying factor 2
212205 at 94239 H2AFV H2A histone family, member V
228851 s at 2029 ENSA endosulfine alpha
209048 s at 23613 ZMYNDS zine finger, MYND-type
- containing 8§
211846 s at 5318 PVRLI poliovims receptor-rel.ated 1
- (herpesvirus entry mediator C)
238909 at 6281 S100A10 S100 calcium binding protein A10
205503 at 5734 PTPN14 protein tyrosine phosphatase, non-
receptor type 14
343829 at 673 BRAF v-raf murine sarcoma viral
- oncogene homolog Bl
244379 at - - -
223251 s at 55608 ANKRDI10 ankyrin repeat domain 10
202633 at 11073 TOPBPI topoisomerase (DNA) 1I binding
— protein 1
214502 at 8970 HIST1H2BJ histone cluster 1, H2bj
191773 at 2004 ELK3 ELK3, ETS-domain protein (SRF
— accessory protein 2)
41858 at 27315 PGAP2 post-GPI attachment to proteins 2
212850 s at 4038 LRP4 low density lipoprotqin receptor-
— = related protein 4
223408 s at - - -
HIST1H2AD ///
HISTIH3A ///
HISTIH3B ///
HISTIH3C ///
3013 /78350 /1 8351 111 HISTIH3D /// histone cluster 1, H2ad /// histone
8352 /// 8353 /// 8354 /// .
214472 at 3355 /// 8356 /// 8357 11/ HISTI1H3E /// cluster 1, H3a /// histone cluster 1,
3358 / HISTIH3F /// H3b /// histo
HISTIH3G ///
HISTIH3H ///
HISTI1H31///
HISTIH3J
225647 s at 1075 CTSC cathepsin C
1559977 a at 284723 SLC25A34 solute carrier faﬂ‘ly 25, member
211347 at 3555 CDC14B CDC14 cell division cygle 14
- homolog B (S. cerevisiae)
1558208 at - - -
227570 at 144110 TMEMS86A transmembrane protein 86A
227492 at 100506658 /// 647859 LOC647859 /// OCLN occludin pseudogene /// occludin
1558778 s at 57496 MKIL2 MKL/myocardin-like 2
nuclear receptor subfamily 1,
31637 s at 7067 //1 9572 NRIDI1 /// THRA group D, member 1 /// thyroid
hormone receptor, alpha
229190 at 100507376 LOC100507376 uncharacterized LOC100507376
236188 s at 4676 NAP1LA Nucleosome alislizrzbly protein 1-
DIP2 disco-interacting protein 2
212503 s at 22982 DIP2C homolog C (Drosophila)
nuclear receptor subfamily 1,
204760 s at 7067 //1 9572 NRIDI1 /// THRA group D, member 1 /// thyroid

hormone receptor, alpha
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212099 at 388 RHOB ras homolog family member B
314873 at 91355 LRPSL low density lipopr(.)tein receptor-
— related protein S-like
228181 at 7779 SLC30A1 solute carrier family 30 (zinc
transporter), member |
calmodulin regulated spectrin-
212763 at 23271 CAMSAP2 associated protein family, member
2
226285 at 4076 CAPRINI cell cycle associated protein |
313567 at 3340 KPNA4 karyopherin alpha 4 (importin
- alpha 3)
nuclear factor of kappa light
203927 at 4794 NFKBIE polypeptide gene enhancer in B-
cells inhibitor, epsilon
HISTIH2BC ///
HIST1H2BE /// histone cluster 1, H2bc /// histone
208523 x at 8339 ggfgé/‘; ggf; a4 HIST1H2BF /// cluster 1, H2be /// histone cluster 1,
HISTIH2BG /// H2bf/// his
HISTIH2BI
219389 at 55061 SUSD4 sushi domain containing 4
202329 at 1445 CSK c-src tyrosine kinase
238523 at 79786 KLHL36 kelch-like 36 (Drosophila)
1565016 at 3976 PRMTI protein arginine methyltransferase
- 1
226409 at 128637 TBC1D20 TBCI1 domain family, member 20
229926 at 100500850 MIR3682 microRNA 3682
HISTIH2BC ///
HIST1H2BE /// histone cluster 1, H2bc /// histone
208527 x at 8339 ggfgé/‘; ggf; a4 HIST1H2BF /// cluster 1, H2be /// histone cluster 1,
HISTIH2BG /// H2bf/// his
HISTIH2BI
223598 at 5887 RAD23B RAD23 homolog B (8S. cerevisiae)
243797 at 9262 STK17B serine/threonine kinase 17b
203317 at 13550 PSD4 pleckstrin an(.i Sec7 domain
containing 4
230965 _at 9099 USP2 ubiquitin specific peptidase 2
HISTIH2BC ///
HIST1H2BE /// histone cluster 1, H2bc /// histone
208490 x at 8339 ggfgé/‘; ggf; aan HIST1H2BF /// cluster 1, H2be /// histone cluster 1,
HISTIH2BG /// H2bf/// his
HISTIH2BI
235514 at 151516 ASPRV1 aspartic peptidase, retroviral-like 1
209098 s at 182 JAGI jagged 1
1554229 at 153222 CREBRF CREBS3 regulatory factor
209398 at 3006 HISTIHIC histone cluster 1, Hlc
302629 at 10513 APPBP2 amyloid beta precursor protein
- (cytoplasmic tail) binding protein 2
203438 s at 35847 ASF1A ASF1 anti-silencing ﬁll:lC.tl()n 1
— = homolog A (8. cerevisiae)
238005 s at 35047 SIN3A SIN3 transcription regulator
= homolog A (yeast)
HISTIH2BC ///
HIST1H2BE /// histone cluster 1, H2bc /// histone
214455 at 8339 ggfgé/‘; ggf7344 " HIST1H2BF /// cluster 1, H2be /// histone cluster 1,
HISTIH2BG /// H2bf/// his
HISTIH2BI
214073 _at 2017 CTTN cortactin
203140 _at 604 BCL6 B-cell CLL/lymphoma 6
232150 at - - -
208546 x at 8345 HIST1H2BH histone cluster 1, H2bh
243446 _at 84962 AJUBA ajuba LIM protein
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236207 at 6744 SSFA2 sperm specific antigen 2
212016 s at 5725 PTBPI polypyrimidine tract binding
- = protein 1
232311 at 567 B2M Beta-2-microglobulin
219711 at 54807 ZNF586 zinc finger protein 586
H2B histone family, member S
208579 x at 54145 /// 85236 H2BFS /// HISTIH2BK (pseudogene) // histone cluster 1,
H2bk
239493 at 6129 RPL7 ribosomal protein L7
214074 s at 2017 CTTN cortactin
228091 at 55014 STX17 syntaxin 17
234331 s at 151354 FAMS4A family with sequence similarity 84,
- member A
312372 at 4628 MYHI0 myosin, heavy chain 10, non-
- muscle

or reference datasets and quantitating the response in each of the pharmacodynamics
biomarkers of multiple signature pathways to different doses of CTO exposure in vivo to the
varying doses of CTO.

The reference to any prior art in this specification is not, and should not be taken as an
acknowledgement or any form of suggestion that the prior art forms part of the common

general knowledge
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What is claimed is;

1. A method for quantifying the response to carboxyamidotriazole orotate (CTO) on
pharmacodynamics biomarkers of multiple signature pathways, said method
comprising;

a) obtaining a cell sample obtained from a subject and exposing the cell sample
to varying doses of CTO for different time periods;
b) isolating the mRNA from the treated cell sample and preparing representative

cDNA therefrom and measuring the transcriptional alteration in expression in

2014296212 23 Sep 2020

the cell sample resulting from CTO exposure;

c) calculating a signature score for each of the pharmacodynamics biomarkers of
multiple signature pathways using the Ingenuity Pathway Analysis (IPA)
System and quantitating the response to the varying doses of CTO exposure,

selecting a list of overlapping genes overexpressing after 8 hours and 24 hours

of exposure to CTO from the list including:

Probeset ID Entrez Gene Gene Symbol Gene Title
392450 at 56937 PMEPAI prostate Hansmembrane protein,
- androgen induced [
FKBP1A-SDCBP2 readthrough
233565 s at 100528031 /// 27111 FRBPLA-SDCBP2/I/ | brotein coding) /// syndecan
SDCBP2 S . .
binding protein (syntenin)
242832 at 5187 PERI period homolog 1 (Drosophila)
240463 _at - - -
Rho/Rac guanine nucleotide
213039 _at 23370 ARHGEF18 exchange factor (GEF) 18
235072 s at 63971 KIFI13A kinesin family member 13A
208926 _at 4758 NEUI sialidase 1 (lysosomal sialidase)
237444 at - - -
239451 at - - -
222288 at - - -
227579 at 2241 FER fer (fps/fes related) tyrosine kinase
pleckstrin homology domain
212717 at 9842 PLEKHM1 containing, family M (with RUN
domain) member 1
226853 at 55589 BMP2K BMP?2 inducible kinase
214112 s at 541578 /// 91966 CXorf40A /// CXorf40B | chromosome X open reading frame
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40A /// chromosome X open

reading frame 40B
209012 at 7204 TRIO triple functional domain (PTPRF
— interacting)
319476 at 79098 Clorfl16 chromosome 1 open reading frame
— 116
238086 _at 100129617 LOC100129617 uncharacterized LOC100129617
230721 at 730094 Cl6orf52 chromosome 16 open reading
- frame 52
1566079 at 647190 RPS16P5 ribosomal protein S16 pseudogene
stearoyl-CoA desaturase (delta-9-
223839 s at 6319 SCD desaturase)
225671 at 124976 SPNS2 spinster homolog 2 (Drosophila)
212961 x at 541573 CXorf40B chromosome X open reading frame
= 40B
223659 at 84000 TMPRSS13 transmembrane protease, serine 13
399909 at 193358 B4GALNT3 beta-1,4-N-acetyl-galactosaminyl
- transferase 3
223467 at 51655 RASDI RAS, dexamethasone-induced 1
transmembrane and coiled-coil
235146 _at 57458 T™MCC3 domain family 3
335548 at 164284 APCDDIL adenomatosis polyposis coli down-
— regulated 1-like
206816 s at 26206 SPAGS sperm associated antigen 8
242323 at 81579 PLA2GI2A phospholipase A2, group XIIA
224579 at 81539 SLC38A1 solute carrier family 38, member |
213315 x at 91966 CXorf40A chromosome X open reading frame
- 40A
integrin, alpha 2 (CD49B, alpha 2
227314 at 3673 ITGA2 subunit of VLA-2 receptor)
227093 _at 57602 USP36 Ubiquitin specific peptidase 36
200760 s at 10550 ARLGIPS ADP-ribosylation-like factor 6
- = interacting protein 5
201790 s _at 1717 DHCR7 7-dehydrocholesterol reductase
1554980 a at 467 ATF3 activating transcription factor 3
242255 at 22884 WDR37 WD repeat domain 37
219267 at 51228 GLTP glycolipid transfer protein
long intergenic non-protein coding
1555786 _s at 645687 LINC00520 RNA 520
229734 at 283174 LOC283174 uncharacterized LOC283174
242856 _at - - -
201037 at 5214 PFKP phosphofructokinase, platelet
1562970 _at - - —
201465_s_at 3725 JUN jun proto-oncogene
202067 s at 3949 LDLR low density lipoprotein receptor
catenin (cadherin-associated
223679 at 1499 CTNNBI protein), beta 1, 88kDa
201235 s at 7832 BTG2 BTG family, member 2
395662 at 51776 7AK sterile alpha motif and leucine
— zipper containing kinase AZK
potassium intermediate/small
204401 at 3783 KCNN4 conductance calcium-activated
channel, subfamily N, member
392906 at 13987 FLVCRI feline leukemia virus subgroup C
- cellular receptor 1
138613 at 51776 7AK sterile alpha motif and leucine
— zipper containing kinase AZK
ArfGAP with SH3 domain,
206414 s _at 8853 ASAP2 ankyrin repeat and PH domain 2
210794 s at 55384 MEG3 maternally expressed 3 (non-
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protein coding)

226621 at 9180 OSMR oncostatin M receptor
ATP-binding cassette, sub-family

230682 x_at 8714 ABCC3 C (CFTR/MRP), member 3

135668 at 639 PRDMI PR domain containing 1, with ZNF
- domain

205483_s_at 9636 ISG15 ISG15 ubiquitin-like modifier

215808 at 5655 KLK10 kallikrein-related peptidase 10
212281 s at 27346 TMEM97 transmembrane protein 97

212282 at 27346 TMEM97 transmembrane protein 97

226287 at 91057 CCDC34 coiled-coil domain containing 34

RAP ArfGAP with RhoGAP domain,

213618 at 116984 A 2 ankyrin repeat and PH domain 2

231089 at 100505664 LOC100505664 uncharacterized LOC100505664

227140 at 3624 INHBA inhibin, beta A

231467 at - - -

202967 _at 2941 GSTA4 glutathione S-transferase alpha 4
230323 s at 120224 TMEM45B transmembrane protein 45B
294471 s at 3945 BTRC beta-trans.dug.n repeat. coptammg

- E3 ubiquitin protein ligase

202708 s at 8349 HIST2H2BE histone cluster 2, H2be

243871 at 54852 PAQRS progestin gnd adipoQ receptor
- family member V

205627 at 978 CDA cytidine deaminase

235542 at 200424 TET3 tet methylcytosine dioxygenase 3

240410 _at - - -

236656 s _at 100288911 LOC100288911 uncharacterized LOC100288911
206164 at 9635 CLCA2 chloride channel accessory 2
203159 at 2744 GLS glutaminase
224991 at 80790 CMIP c-Maf inducing protein
204758 at 1105 CHDI chromo@orpam hehgase DNA

— binding protein |

398249 at 119710 Cllof74 chromosome 11 open reading

- frame 74

229013 at 145783 LOC145783 uncharacterized LOC145783

platelet-activating factor

211547 s at 5048 PAFAHIBI acetylhydrolase 1b, regulatory

subunit 1 (45kDa)

196863 at 642073 FAMLL0C family with sequence similarity

— 110, member C
ATP-binding cassette, sub-family

208161 s at 8714 ABCC3 C (CFTR/MRP), member 3

314805 at 1973 BIF4A1 eukaryotic translation initiation
- factor 4Al
LOC728855 /// uncharacterized LOC728855 ///

229429 x at 728855 11/ 728875 LOCT28875 uncharacterized LOCT28875

302790 at 26136 TES testis derived transcript (3 LIM
— domains)
224995 at 56907 SPIRE1 spire homolog 1 (Drosophila)
214771 x_at 23164 MPRIP myosin phosphatase Rho
- - interacting protein
201939 at 10769 PLK2 polo-like kinase 2
238587 at 84959 UBASH3B ubiquitin associated and SH3
- domain containing B

232113 at - - -

208690 s at 9124 PDLIMI PDZ and LIM domain 1

201464 x_at 3725 JUN jun proto-oncogene
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236657 _at 100288911 LOC100288911 uncharacterized LOC100288911
215541 s at 1729 DIAPH] diaphanous homolog 1
(Drosophila)
chromosome 6 open reading frame
238028 at 647024 Céorf132 132
396893 at 27 ABL2 v-abl Abelson murine leukemia
- viral oncogene homolog 2
237576 _x_at 100506480 LOC100506480 uncharacterized LOC100506480
scavenger receptor class B,
1552256 a at 949 SCARBI1 member 1
315355 at 27997 IGSF9B immunoglobulin superfamily,
- member 9B
1557258 a_at 8915 BCLI10 B-cell CLL/lymphoma 10
240623 at - - -
solute carrier family 6
228754 at 6533 SLC6A6 (neurotransmitter transporter,
taurine), member 6
217257 at 6452 SH3BP2 SH3-domain binding protein 2
241036 _at - - -
ATP-binding cassette, sub-family
242553 at 8714 ABCC3 C (CFTR/MRP), member 3
239358 at - - —
210868 s at 79071 ELOVL6 ELOVL fatty acid elongase 6
platelet-activating factor
200815 s at 5048 PAFAHIBI acetylhydrolase 1b, regulatory
subunit 1 (45kDa)
208436 s at 3665 IRF7 interferon regulatory factor 7
208138 at 2520 GAST gastrin
241780 _at - - -
200730 s at 7303 PTP4AL protein tyrosine phosphatase type
—— IVA, member 1
319697 at 9956 HS3STY heparan sulfate (glucosamine) 3-O-
- sulfotransferase 2
201693_s_at 1958 EGR1 early growth response |
318847 at 10644 IGF2BP2 insulin-like growth factor 2 mRNA
- binding protein 2
230469 _at 219790 RTKN2 rhotekin 2
209917 s _at 11257 TP53TGI TPS3 target | (non-protein coding)
224329 s at 84518 CNFN cornifelin
212253 x_at 100652766 /// 667 DST /// LOC100652766 dystonin /// dystonin-like
238058 at 150381 LOC150381 uncharacterized LOC150381
339334 at 57488 ESYT? Extended synaptotagmin-like
- protein 2
222271 at - - -
long intergenic non-protein coding
216718 at 388699 LINC00302 RNA 307
219076 s at 5377 PXMP? peroxisomal membrane protein 2,
= 22kDa
204475 at 312 MMP1 matrix metallopeptidase 1
— (interstitial collagenase)
221185 s at 84223 1QCG 1Q motif containing G
203586 s at 379 ARIAD ADP-ribosylation factor-like 4D
nuclear casein kinase and cyclin-
217802 s at 64710 NUCKSI dependent kinase substrate |
205767 _at 2069 EREG epiregulin
LY6/PLAUR domain containing
228360 _at 130576 LYPD6B 6B
228917 at - - -
228748 at 966 CD59 CD59 molecule, complement
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regulatory protein

sedoheptulokinase /// transient

219632 s at 23729 /// 7442 SHPK /// TRPV1 receptor potential cation channel,
subfamily V, member
238715 at 646014 LOC646014 Uncharacterized LOC646014
218810 at 30149 ZC3HI2A zinc finger CCCH-type containing
- 12A
395177 at 30223 RABIIFIP] RABI1 family interacting protein
- 1 (class I)
224454 at 55500 ETNK1 ethanolamine kinase 1
carcinoembryonic antigen-related
209498 at 634 CEACAMI cell adhesion molecule 1 (biliary
glycoprotein)
1557257 at 8915 BCLI10 B-cell CLL/lymphoma 10
225133 at 51274 KLF3 Kruppel-like factor 3 (basic)
202340 x at 3164 NR4A] nuclear receptor subfamily 4,
= group A, member 1
1556545 at - - —
212474 at 23080 AVL9 AVL9 homolog (8. cerevisiase)
210241 s at 11257 TP53TGI TPS53 target | (non-protein coding)
243543 at - - -
239132 at 4842 NOS1 nitric oxide synthase 1 (neuronal)
399757 s at 51776 7AK sterile alpha motif and leucine
- zipper containing kinase AZK
201194 at 6415 SEPWI selenoprotein W, 1
229874 x_at 100506687 LOC100506687 uncharacterized LOC100506687
302557 at 6782 HSPAL3 heat shock protein 70kDa family,
- member 13
239669 _at - - -
331907 at 27 ABL2 v-abl Abelson murine leukemia
- viral oncogene homolog 2
229074 at 30844 EHD4 EH-domain containing 4
205428 s at 794 CALB2 calbindin 2
205877 s at 3157 HMGCSI 3-hydroxy-3-methylglutaryl-CoA
—= synthase 1 (soluble)
210869 s at 4162 MCAM melanoma cell adhesion molecule
395665 at 51776 7AK sterile alpha motif and leucine
- zipper containing kinase AZK
212781 at 5930 RBBP6 retinoblastoma binding protein 6
232355 at 767579 SNORDI14-3 small ““Cle"llalr R C/D box
membrane bound O-
213288 at 129642 MBOAT2 acyltransferase domain containing
2
221666 s at 29108 PYCARD PYD and CARD domain
- containing
203072 _at 4643 MYOIE myosin IE
ATP-binding cassette, sub-family
215465 at 26154 ABCAI2 A (ABC1), member 12
224453 s at 55500 ETNK1 ethanolamine kinase 1
long intergenic non-protein coding
216935 at 388699 LINC00302 RNA 307
209086 _x_at 4162 MCAM melanoma cell adhesion molecule
sterile alpha motif and leucine
218833 at S1776 28K zipper containing kinase AZK
209377 s at 9324 HMGN3 high mobility group nucleosomal
- = binding domain 3
sterile alpha motif and leucine
223519 at S1776 28K zipper containing kinase AZK
210138 at 8601 RGS20 regulator of G-protein signaling 20
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1558845 at 100506089 LOC100506089 uncharacterized LOC100506089
201819 at 949 SCARBI scavenger receptor class B,
- member 1
natriuretic peptide receptor
204310 s at 4882 NPR2 B/guanylate cyclase B
(atrionatriuretic peptide receptor B
939377 at 34785 EIFIAD eukaryotic translgtlon 1n1F1gt10n
— factor 1A domain containing
294611 s at 30331 DNAJCS DnalJ (Hsp40) homolog, subfamily
- = C, member 5
219155 at 26207 PITPNCI phosphaFldylmosHol t.ransfer
protein, cytoplasmic |
227163 at 119391 GSTO2 glutathione S-transferase omega 2
209633 at 5593 PPPIR3A protein phospbatafe 2, regulatory
— subunit B", alpha
219681 s at 30223 RABIIFIP] RABI1 family interacting protein
- = 1 (class I)
221860 at 3191 HNRNPL heterogeneous nuclear
- ribonucleoprotein L
243296 _at 10135 NAMPT Nicotinamide
- phosphoribosyltransferase
237133 at - - -
1556000 s at 55727 BTBD7 BTB (POZ) domain containing 7
Rap guanine nucleotide exchange
204681 s at 9771 RAPGEFS factor (GEF) 5
215726 s at 1528 CYBSA cytochrome b3 type A
{microsomal)
210886 _x_at 11257 TP53TGI TPS53 target | (non-protein coding)
226597 at 92840 REEP6 receptor accessory protein 6
cyclin-dependent kinase 5,
204995 at 8851 CDKS5RI1 regulatory subunit | (p35)
236119 s at 6706 SPRR2G small proline-rich protein 2G
219228 at 55422 ZNF331 zinc finger protein 331
234971 x_at 113026 PLCD3 phospholipase C, delta 3
201127 s at 47 ACLY ATP citrate lyase
Nuclear casein kinase and cyclin-
226880_at 64710 NUCKSI dependent kinase substrate |
209383 at 1649 DDIT3 DNA-damage-m;iumble transcript
204168 at 4758 MGST2 microsomal glutathione S-
transferase 2
939670 at 65263 WNK2 WNK 1ysmf? deficient protein
- kinase 2
myeloid/lymphoid or mixed-
208512 s at 4301 MLLT4 lineage leukemia (trithorax
homolog, Drosophila); translocate
213281 at 3725 JUN Jun proto-oncogene
potassium channel tetramerisation
218310 at 154881 /// 27342 KCTD7 /// RABGEF1 domain containing 7 /// RAB
guanine nucleotide exchan
205151 s at 9365 TRIL TLR4 interactor with leucine-rich
- repeats
218217 at 59342 SCPEPI serine carboxypeptidase |
integrin, alpha E (antigen CD103,
205055 at 3682 ITGAE human mucosal lymphocyte
antigen 1; alpha polypeptide
2150095 at 100499177 THAP9-AS1 THAPS antisense RNA 1 (non-
- protein coding)
227484 at 57522 SRGAPI SLIT-ROBO Rho GTPase
- activating protein 1
139769 at 1009 CDHI1 Cadbherin 11, type 2, OB-cadherin
- (osteoblast)
230360 _at 342035 GLDN gliomedin
227112 at 23023 TMCCI transmembrane and coiled-coil

domain family 1
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201482 at 5768 QSOX1 quiescin Q6 sulfhydryl oxidase 1
210337_s_at 47 ACLY ATP citrate lyase
203911 at 5909 RAPIGAP RAP1 GTPase activating protein
206683 at 7718 ZNF165 zinc finger protein 165
207935 s at 6662 SOX9 SRY (sex determining region Y)-
- box 9
phosphatidylinositol-specific
218951 s at 55344 PLCXD1 phospholipase C, X domain
containing |
233488 at 84659 RNASE7 ribonuclease, RNase A family, 7
202562 s at 11161 Cldorfl chromosome 14 open reading
—— frame |
ATP synthase, H+ transporting,
208745 at 10632 ATPSL mitochondrial Fo complex, subunit
G
236078 at 57707 KIAA1609 KIAA1609
226226 at 120224 TMEM45B transmembrane protein 45B
213854 at 9145 SYNGRI1 synaptogyrin |
243955 at - - -
199111 at 54629 FAM63B family with sequence similarity 63,
- member B
1560296_at - - -
240038 at - - -

211372 s at 7850 ILIR2 interleukin 1 receptor, type 11

202672 s at 467 ATF3 activating transcription factor 3

218717 s at 55214 LEPRELL1 leprecan-like 1
228366_at - - -
230516_at 115416 MALSUI Mitochondrial assembly of

- ribosomal large subunit |
301920 at 6574 SLC20A] solute carrier family 20 (phosphate
- transporter), member [
209632 at 5593 PPPIR3A protein phosp}.latafe 2, regulatory
subunit B", alpha
207367 at 479 ATP12A ATPase, .H+/K+ transportlpg,
- nongastric, alpha polypeptide

1557256 _a_at -—- - -

200811 at 1153 CIRBP cold inducible RNA binding
protein

205201 at 2737 GLI3 GLI family zinc finger 3

227724 at 728190 LOC728190 uncharacterized LOC728190

205403 at 7850 ILIR2 interleukin 1 receptor, type 11

242827 x at - - -

228084 at 81579 PLA2GI2A phospholipase A2, group XIIA
209365_s_at 1893 ECM1 extracellular matrix protein |
243279 at - - -

224946 s at 84317 CCDCI115 coiled-coil domain containing 115
218708 at 29107 NXT1 NTF2-like export factor 1
1560531 at 353132 LCEIB late cornified envelope 1B

207761 s at 25840 METTL7A methyltransferase like 7A
206011 at 334 CASPI caspase 1, apoptosis-related

- cysteine peptidase
long intergenic non-protein coding
213703 _at 150759 LINC00342 RNA 342
224595 at 23446 SLC44A1 solute carrier family 44, member |
224613 s _at 80331 DNAJCS DnalJ (Hsp40) homolog, subfamily
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C, member 5

DIP2 disco-interacting protein 2

212504 at 22982 DIP2C homolog C (Drosophila)
213682 at 10762 NUP50 nucleoporin 50kDa
205247 _at 4855 NOTCH4 notch 4
uncharacterized protein
228235 at 84848 MGCl6121 MGC 16121
242873 at - - -
305960 at 5166 PDKA pyruvate dehydrogenase kinase,
- isozyme 4
330494 at 6574 SLC20A] solute carrier family 20 (phosphate
— transporter), member |
221260 s at 31566 CSRNP2 cysteme-serme-rl;h nuclear protein
224480 s at 34803 AGPAT9 I-acylglycerol-3-phosphate O-
— = acyltransferase 9
210180 s at 6434 TRAZB transformer 2 beta homolog
— = (Drosophila)
204621 s at 4939 NR4A? nuclear receptor subfamily 4,
- = group A, member 2
protein inhibitor of activated
217863 at 8554 PIASI STAT. |
236423 at - - -
223421 at 50626 CYHRI cysteine/histidine-rich 1
220272 at 54796 BNC2 basonuclin 2
201791 s at 1717 DHCR7 7-dehydrocholesterol reductase
215574 at - - -
224328 s at 84648 LCE3D late cornified envelope 3D
211828 s at 23043 TNIK TRAF2 and NCK interacting
- kinase
58367 s at 79744 ZNF419 zinc finger protein 419
RAP ArfGAP with RhoGAP domain,
218950_at 64411 A 3 ankyrin repeat and PH domain 3
caspase recruitment domain
1552703_s at 114769 /// 834 CARDI16 /// CASP1 family, member 16 /// caspase 1,
apoptosis-related cysteine
219687 at 55733 HHAT hedgehog acyltransferase
132127 at 1184 CLCNS chloride channel, voltage-sensitive
- 5
218377 s at 10069 RWDD2B RWD domain containing 2B
Ras association (RalGDS/AF-6)
210335 at 9182 RASSF9 domain family (N-terminal)
member 9
227927 at - - -
397224 at 55103 RALGPS2 Ral GEF with PH domain and SH3
- binding motif 2
224778 s _at 57551 TAOK1 TAO kinase 1
229566 _at 645638 LOC645638 WDNM 1-like pseudogene
202734 at 9322 TRIP10 thyroid hormone receptor
- interactor 10
201851 at 6455 SH3GL1 SH3-domain GRB2-like 1
237337 at - - —
37152 at 5467 PPARD peroxisome proliferator-activated
— receptor delta
300687 at 6387 CXCLI2 chemokine (C-X-C motif) ligand
- 12
203152 at 64976 MRPLAO mitochondrial ribosomal protein
— 140
201627 s _at 3638 INSIG1 insulin induced gene 1
937593 at 93082 NEURL3 neuralized homolog 3 (Drosophila)

pseudogene
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224769 at 57551 TAOK1 TAO kinase 1
209702 at 79068 FTO fat mass and obesity associated
204546 _at 9764 KIAAQ513 KIAAQ513
mannan-binding lectin serine
232224 at 5648 MASP1 peptidase 1 (C4/C2 activating
component of Ra-reactive fac
UDP-N-acetyl-alpha-D-
339930 at 3590 GALNT2 galactosamine:polypeptide N-
- acetylgalactosaminyltransferase 2
(Gal
glycine amidinotransferase (L-
203178 at 2628 GATM arginine:glycine
amidinotransferase)
235782 _at - - -
218181 s at 9448 MAP4K4 mitogen-activated protein kinase
- kinase kinase kinase 4
233520 s at 202333 CMYAS cardiomyopathy associated 5
213456 _at 25928 SOSTDCI sclerostin domain containing |
219528 s at 64919 BCLIIB B-cell CLL/lymphoma 11B (zinc
— = finger protein)
224945 at 55727 BTBD7 BTB (POZ) domain containing 7
314866 at 5379 PLAUR plasminogen activator, urokinase
— receptor
209941 at 3737 RIPK1 receptor (TNFRSF)-interacting
- serine-threonine kinase |
226029 at 57216 VANGL2 vang-like 2 (van gogh, Drosophila)
212596 s at 10042 HMGXB4 HMG box domain containing 4
399873 at 183219 KCTD21 potassium channel tetramerisation
- domain containing 21
226392 at 5922 RASA2 RAS p21 protein activator 2
396005 at 7326 UBE2GI ubiquitin-conjugating enzyme E2G
314445 at 27936 ELL? elongation factor, RNA
- polymerase II, 2
227680 at 284695 ZNF326 zinc finger protein 326
227786 at 90390 MED30 mediator complex subunit 30
222067 x_at 3017 HIST1H2BD histone cluster 1, H2bd
1569106 s at 55209 SETDS SET domain containing 5
231785 at 4909 NTF4 neurotrophin 4
223937 at 27086 FOXP1 forkhead box P1
1558685_a_at 158960 LOC158960 uncharacterized protein BC009467
311965 at 677 ZFP36L1 zinc finger protein 36, C3H type-
- like 1
39549 at 4862 NPAS2 neuronal PAS domain protein 2
203800 s at 63931 MRPS14 mitochondrial ribosomal protein
S S14
1556321 a at - - -
212321 at 8879 SGPL1 sphingosine-1-phosphate lyase 1
299154 s at 26010 SPATSIL spermatogenesis associated, serine-
- rich 2-like
218774 at 28960 DCPS decapping enzyme, scavenger
312268 at 1992 SERPINB1 serpin peptidase inhibitor, clade B
- {ovalbumin), member 1
213134 x_at 10950 BTG3 BTG family, member 3
230669 at 5922 RASA2 RAS p21 protein activator 2
long intergenic non-protein coding
1559901 s at 388815 LINC00478 RNA 478
paroxysmal nonkinesigenic
225298 at 25953 PNKD dyskinesia
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242558 at - - -
226043 _at 26086 GPSM1 G-protein signaling modulator |
protein tyrosine phosphatase,
210236 at 8500 PPFIAI receptor type, f polypeptide
(PTPRF), interacting protein
natriuretic peptide receptor
214066 x_at 4882 NPR2 B/guanylate cyclase B
(atrionatriuretic peptide receptor B
240024 at 23541 SEC14L2 SEC14-like 2 (S. cerevisiae)
335462 at 132864 CPEBR? Cytoplasmic polyadenylation
— element binding protein 2
1554015_a at 1106 CHD2 chromodomain helicase DNA
- binding protein 2
leucine-rich repeats and calponin
235347 _at 84859 LRCH3 homology (CH) domain containing
230847 at 56897 WRNIP1 Werner helicase interacting protein
201427 s at 6414 SEPP1 selenoprotein P, plasma, 1
1557905 s at 960 CD44 CD44 molecule (Indian blood
- group)
319084 at 64324 NSDI nuclear receptor binding SET
— domain protein 1
206176 at 654 BMP6 bone morphogenetic protein 6
219826 at 79744 ZNF419 zinc finger protein 419
212356 at 23351 KHNYN KH and NYN domain containing
ribosomal protein S6 kinase,
218909 at 26750 RPS6KC1 52kDa, polypeptide |

230555 s at 90390 MED30 Mediator complex subunit 30

212687 at 3987 LIMS | LIM and .senescent. cell antigen-
- like domains |

203098 _at 9425 CDYL chromodomain protein, Y-like

399054 at 677 ZFP36L1 zinc finger protein 36, C3H type-
- like 1

236039 _at 284348 LYPD5 LY6/PLAUR domain containing 5

209661 at 3801 KIFC3 kinesin family member C3

209560 s at 8788 DLK1 delta-like 1 homolog (Drosophila)

395812 at 619208 C6orf225 chromosome 6 open reading frame
- 225

227829 at 120071 GYLTLIB glycosyltransferase-like 1B

238623 at - - -

229415 at 54205 CYCS cytochrome c, somatic

209222 s at 9885 OSBPL2 oxysterol binding protein-like 2

cysteine-rich secretory protein
1555809 at 83716 CRISPLD2 LCCL domain containing 2
ATP-binding cassette, sub-family
204567 s _at 9619 ABCGlI G (WHITE), member |
solute carrier family 28 (sodium-
232277 at 64078 SLC28A3 coupled nucleoside transporter),
member 3
237197 at - - -

225200 s at 118424 UBE2J2 “b‘q“‘““'“’m“gjaz““g enzyme E2,
231916 _at 4842 NOS1 nitric oxide synthase 1 (neuronal)
212279 at 27346 TMEM97 transmembrane protein 97

NME/NM23 nucleoside

204862 s at 4832 NME3 diphosphate kinase 3
230483 at - - -

212856 _at 23151 GRAMDA4 GRAM domain containing 4
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mal, T-cell differentiation protein 2

224650 at 114569 MAL2
- (gene/pseudogene)
regulatory factor X, 5 (influences
202963 at 3993 REX5 HLA class II expression)
225320 at 90550 MCU mitochondrial calcium uniporter
eukaryotic translation initiation
236274 at 8662 EIF3B factor 3, subunit B
309780 at 57157 PHTE? putative homeodomain
- transcription factor 2
218873 s at 54793 KCTD9 potassium channel tetramerisation
- domain containing 9
227787 s at 90390 MED30 mediator complex subunit 30
230296 _at 730094 Cléorf52 chromosome 16 open reading
- frame 52
222892 s at 55287 TMEM40 transmembrane protein 40
carcinoembryonic antigen-related
210610 at 634 CEACAMI cell adhesion molecule 1 (biliary
glycoprotein)
heat shock 70kDa protein 5
- glucose-regulated protein, a
230031 _at 3309 HSPAS | lated . 7%KD
238477 _at 10749 KIF1C kinesin family member 1C
309409 at 1387 GRBI10 growth factor receptor-bound
- protein 10
sulfide quinone reductase-like
217995 at 58472 SQRDL (yeast)
396873 at 54629 FAM63B family with sequence similarity 63,
- member B
1553722 s at 220441 RNF152 ring finger protein 152
WD repeat domain,
204710_s _at 26100 WIPL phosphoinositide interacting 2
212653 s at 23301 EHBP1 EH domain binding protein 1
cytochrome P450, family 27,
203979 _at 1593 CYP27A1 subfamily A, polypeptide |
244350 _at 4651 MYOI10 myosin X
223233 s at 57530 CGN cingulin
1555967 at - - —
CTAGEIL5P /// CTAGE family, member 15,
214355 x at 12?;‘2‘3;(5); % ‘1‘2(1);3‘2‘(;/5/9 CTAGE4 /// CTAGE6P pseudogene /// CTAGE family,
- 643854 /Il CTAGES /// member 4 /// CTAGE family,
CTAGE9 member
HIST1H2AB /// histone cluster 1, H2ab /// histone
214469 at 3012 /778335 HISTIH2AE cluster 1, H2ae
microtubule associated
212472 at 9645 MICAL2 monoxygenase, calponin and LIM
domain containing 2
298115 at 64762 FAMS9A family with sequence similarity 59,
- member A
398964 at 639 PRDMI PR domain containing 1, with ZNF
- domain
230027 s at 34545 MRPLA3 mitochondrial ribosomal protein
= 143
207318 s _at 8621 CDK13 cyclin-dependent kinase 13
phosphatidylinositol glycan anchor
221689 s at 51227 PIGP biosynthesis, class P
ChaC, cation transport regulator
219270 at 79094 CHACI homolog 1 (E. coli)
225299 at 4645 MYOSB myosin VB
extended synaptotagmin-like
239770 _at 83850 ESYT3 protein 3
396399 at 79932 DNAJB 14 DnalJ (Hsp40) homolog, subfamily
— B, member 14
226656 _at 10491 CRTAP cartilage associated protein
228852 at 2029 ENSA endosulfine alpha
206239 s at 6690 SPINK1 serine peptidase inhibitor, Kazal

type 1
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210993 s at 4086 SMADI1 SMAD family member 1
138462 at 34959 UBASH3B ubiquitin associated and SH3
— domain containing B
211962 s at 677 ZFP36LI zinc finger protein 36, C3H type-
— - like 1
294666 at 197370 NSMCE] non-SMC element 1 homolog (S.
- cerevisiae)
239028 at 130574 LYPDé6 LY6/PLAUR domain containing 6
213577 at 6713 SQLE squalene epoxidase
202011 at 7082 TIP1 tight junction protein 1 (zona
- occludens 1)
212254 s at 100652766 /// 667 DST /// LOC100652766 dystonin /// dystonin-like
stimulated by retinoic acid gene 6
221701 s at 64220 STRA6 homolog (mouse)
339576 at 57509 MTUS1 microtubule associated tumor
- suppressor |
234418 x at 960 CD44 CD44 molecule (Indian blood
- group)
227985 at 100506098 LOC100506098 uncharacterized LOC100506098
213462 at 4862 NPAS2 neuronal PAS domain protein 2
224975 at 4774 NFIA nuclear factor VA
225990 at 91653 BOC Boc homolog (mouse)
240616 _at - - -
solute carrier organic anion
219911 s at 28231 SLCO4AL transporter family, member 4A1
224970 at 4774 NFIA nuclear factor VA
214623 at 26226 FBXW4P1 F-box and WD repeat domain
- containing 4 pseudogene 1
239478 x_at 55668 Cldorf118 chromosome 14 open reading
— frame 118
226909 at 85460 ZNF518B zinc finger protein 518B
208670 ¢ 13741 EIDI EP300 interacting inhibitor of
S8 differentiation 1
206192 at 1041 CDSN corneodesmosin
222173 s at 55357 TBCID2 TBCI1 domain family, member 2
228450 at 144100 PLEKHA7 pleckstrin homology domain
- containing, family A member 7
1558097 at 253143 PRRI14L proline rich 14-like
219373 at 54344 DPM3 dolichyl-phosphate
- mannosyltransferase polypeptide 3
230388 s at 644246 KANSLI-ASI KANSLI antisense RNA 1 {non-
protein coding)
207098 s at 55669 MEFNI1 mitofusin 1
223484 at 84419 Cl150rf48 chromosome 15 open reading
- frame 48
244804 at 8878 SQSTMI sequestosome 1
229679 at 400073 Cl120rf76 chromosome 12 open reading
- frame 76
395896 at 396625 MMAB methylmalonic aciduria (cobalamin
- deficiency) cblB type
transmembrane and coiled-coil
213352 at 23023 TMCCI domain family |
carcinoembryonic antigen-related
211883 x at 634 CEACAMI cell adhesion molecule 1 (biliary
glycoprotein)
HISTIH2BC ///
HIST1H2BE /// histone cluster 1, H2bc /// histone
210387 at 8339 ggfg;‘; ggf;44 " HIST1H2BF /// cluster 1, H2be /// histone cluster 1,
HISTIH2BG /// H2bf /// his
HISTIH2BI
210916 s at 960 CD44 CD44 molecule (Indian blood
- group)
221432 s at 81894 SLC25A28 solute carrier family 25
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{(mitochondrial iron transporter),

member 28
218487 at 210 ALAD aminolevulinate dehydratase
223264 at 59774 MESDC1 mesoderm devel(fpment candidate
guanine nucleotide binding protein
206356_s_at 2774 GNAL (G protein), alpha activating
activity polypeptide,
218097 s _at 79004 CUEDC2 CUE domain containing 2
228001 at 757 TMEMS0B transmembrane protein 50B
212441 at 9778 KIAA0232 KIAA0232
201854 s at 23300 ATMIN ATM interactor
121 at 7849 PAXS paired box 8
222143 s at 64419 MTMR14 myotubularin related protein 14
1558002 at 1171 STRAP Serme/threor.une kmase. receptor
- associated protein
226040 _at - - -
226141 at 91050 CCDC149 coiled-coil domain containing 149
1556567 at 4676 NAP1LA nucleosome alsiskf;rr;bly protein 1-
small nuclear ribonucleoprotein
226263 at 154007 SNRNP48 48kDa (U11/U12)
212074 at 23353 SUNI Sadl and UNC84 domain
- containing 1
227387 at 54780 NSMCE4A Non-SMC clement 4 homolog A
- (8. cerevisiae)
232795 at - - -
matrix metallopeptidase 9
203936 s at 4318 MMP9 (gelatinase B, 92kDa gelatinase,
92kDa type IV collagenase)
395033 at 6482 ST3GALI ST3 betg-galactomde alpha-2,3-
— sialyltransferase 1
209109 s at 7105 TSPAN6 tetraspanin 6
213351 s at 23023 TMCCI transmembrape anq coiled-coil
- = domain family 1
203047 at 6793 STK10 serine/threonine kinase 10
220721 at 80110 ZNF614 zinc finger protein 614
DIP2 disco-interacting protein 2
1556127 at 23181 DIP2A homolog A (Drosophila)
215016 x_at 100652766 /// 667 DST /// LOC100652766 dystonin /// dystonin-like
carcinoembryonic antigen-related
206576_s_at 634 CEACAMI cell adhesion molecule 1 (biliary
glycoprotein)
240674 at 3720 JARID?2 jumonji, AT rlgh interactive
domain 2
225646 _at 1075 CTSC cathepsin C
1554010 at 3340 NDST1 N-deacetylase/N-sulfot.ransferase
- (heparan glucosaminyl) 1
204100 at 7067 THRA thyroid hormone receptor, alpha
391840 at 5791 PTPRE protein tyrosine phosphatase,
- receptor type, E
209078 s at 25828 TXN2 thioredoxin 2
218530 at 29109 FHODI formin homology 2 domain
- containing 1
235434 at - - -
230063 at 9422 ZNF264 zinc finger protein 264
40420 at 6793 STK10 serine/threonine kinase 10
221027 s at 81579 PLA2GI2A phospholipase A2, group XIIA
244202 at - - -
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Fas associated factor family

212108 at 23197 FAF2
- member 2
204294 at 275 AMT aminomethyltransferase
dehydrogenase/reductase (SDR
225503 at 207063 DHRSX family) X-linked
solute carrier family 1
212810 s at 6509 SLC1A4 (glutamate/neutral amino acid
transporter), member 4
214814 at 91746 YTHDC1 YTH domain containing |
228468 at 84930 MASTL microtubule associated
serine/threonine kinase-like
209108 at 7105 TSPAN6 tetraspanin 6
220444 at 79230 ZNF557 zinc finger protein 557
206172 at 3598 IL13RA2 interleukin 13 receptor, alpha 2
225002 s at 25870 SUMEF2 sulfatase moditying factor 2
212205 at 94239 H2AFV H2A histone family, member V
228851 s at 2029 ENSA endosulfine alpha
209048 s at 23613 ZMYNDS zine finger, MYND-type
containing 8
poliovirus receptor-related 1
211846 s at S818 PVRLI (herpesvirus entry mediator C)
238909 at 6281 S100A10 S100 calcium binding protein A10
205503 at 5734 PTPN14 protein tyrosine phosphatase, non-
receptor type 14
343829 at 673 BRAF v-raf murine sarcoma viral
- oncogene homolog Bl
244379 at - - -
223251 s at 55608 ANKRD10 ankyrin repeat domain 10
202633 at 11073 TOPBPI topoisomerase (DNA) 1I binding
- protein 1
214502 at 8970 HIST1H2BJ histone cluster 1, H2bj
191773 at 2004 ELK3 ELK3, ETS-domain protein (SRF
- accessory protein 2)
41858 at 27315 PGAP2 post-GPI attachment to proteins 2
217850 s at 4038 LRP4 low density llpoprotgln receptor-
- = related protein 4
223408 s at - - -
HIST1H2AD ///
HISTIH3A ///
HISTIH3B ///
HISTIH3C ///
3013 /178350 /17 8351 117 HISTIH3D // histone cluster 1, H2ad /// histone
8352 /// 8353 /// 8354 /// .
214472 at 3355 11/ 8356 11/ 8357 /1 HISTI1H3E /// cluster 1, H3a /// histone cluster 1,
3358 / HISTIH3F /// H3b /// histo
HISTIH3G ///
HISTIH3H ///
HISTI1H31///
HISTIH3J
225647 s at 1075 CTSC cathepsin C
1559977 a_at 284723 SLC25A34 solute carrier fa;j‘ly 25, member
211347 at 3555 CDC14B CDC14 cell division cygle 14
- homolog B (8. cerevisiae)
1558208 at - - -
227570 at 144110 TMEMS86A transmembrane protein 86A
227492 at 100506658 /// 647859 LOC647859 /// OCLN occludin pseudogene /// occludin
1558778 s at 57496 MKIL2 MKL/myocardin-like 2
nuclear receptor subfamily 1,
31637 s at 7067 //1 9572 NRIDI1 /// THRA group D, member 1 /// thyroid
hormone receptor, alpha
229190 at 100507376 LOC100507376 uncharacterized LOC100507376
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Nucleosome assembly protein 1-

236188 s at 4676 NAPIL4 .
- like 4
DIP2 disco-interacting protein 2
212503 s at 22982 DIP2C homolog C (Drosophila)
nuclear receptor subfamily 1,
204760 s at 7067 //1 9572 NRIDI1 /// THRA group D, member 1 /// thyroid
hormone receptor, alpha
212099 at 388 RHOB ras homolog family member B
314873 at 91355 LRPSL low density lipopr(.)tein #:ceptor-
— related protein S-like
198181 at 7779 SLC30A] solute carrier family 30 (zinc
- transporter), member [
calmodulin regulated spectrin-
212763 at 23271 CAMSAP2 associated protein family, member
226285 at 4076 CAPRINI cell cycle associated protein |
213567 at 3840 KPNA4 karyopherin alpha 4 (importin
- alpha 3)
nuclear factor of kappa light
203927 at 4794 NFKBIE polypeptide gene enhancer in B-
cells inhibitor, epsilon
HISTIH2BC ///
HIST1H2BE /// histone cluster 1, H2bc /// histone
208523 x at 8339 ggfgé/‘; ggf; a4 HIST1H2BF /// cluster 1, H2be /// histone cluster 1,
HISTIH2BG /// H2bf/// his
HISTIH2BI
219389 at 55061 SUSD4 sushi domain containing 4
202329 at 1445 CSK c-src tyrosine kinase
238523 at 79786 KLHL36 kelch-like 36 (Drosophila)
1565016 at 3976 PRMTI protein arginine methyltransferase
- 1
226409 at 128637 TBC1D20 TBCI1 domain family, member 20
229926 at 100500850 MIR3682 microRNA 3682
HISTIH2BC ///
HIST1H2BE /// histone cluster 1, H2bc /// histone
208527 x at 8339 ggfgé/‘; ggf; a4 HIST1H2BF /// cluster 1, H2be /// histone cluster 1,
HISTIH2BG /// H2bf/// his
HISTIH2BI
223598 at 5887 RAD23B RAD23 homolog B (8S. cerevisiae)
243797 at 9262 STK17B serine/threonine kinase 17b
203317 at 13550 PSD4 pleckstrin an(.i Sec7 domain
— containing 4
230965 _at 9099 USP2 ubiquitin specific peptidase 2
HISTIH2BC ///
HIST1H2BE /// histone cluster 1, H2bc /// histone
208490 x at 8339 ggfgé/‘; ggf; aan HIST1H2BF /// cluster 1, H2be /// histone cluster 1,
HISTIH2BG /// H2bf/// his
HISTIH2BI
235514 at 151516 ASPRV1 aspartic peptidase, retroviral-like 1
209098 s at 182 JAGI jagged 1
1554229 at 153222 CREBRF CREBS3 regulatory factor
209398 at 3006 HISTIHIC histone cluster 1, Hlc
amyloid beta precursor protein
202629_at 10513 APPBP2 {(cytoplasmic tail) binding protein 2
203438 s at 35847 ASF1A ASF1 anti-silencing ﬁll:lC.tl()n 1
— = homolog A (8. cerevisiae)
238005 s at 25947 SINA SIN3 transcription regulator
- = homolog A (yeast)
HISTIH2BC ///
HIST1H2BE /// histone cluster 1, H2bc /// histone
214455 at 8339 ggfgé/‘; ggf7344 " HIST1H2BF /// cluster 1, H2be /// histone cluster 1,
HISTIH2BG /// H2bf/// his
HISTIH2BI
214073 _at 2017 CTTN cortactin
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(-] 203140 _at 604 BCL6 B-cell CLL/lymphoma 6
g 232150 at - - -
@\ 208546 x at 8345 HIST1H2BH histone cluster 1, H2bh
o 243446 at 84962 AJUBA ajuba LIM protein
% 236207 at 6744 SSFA2 sperm specific antigen 2
g 212016 s at 5725 PTBPI p"lypyrim;fi?;:?“ binding
232311 at 567 B2M Beta-2-microglobulin
219711 at 54807 ZNF586 zinc finger protein 586
@\ H2B histone family, member S
— 208579 x at 54145 /// 85236 H2BFS /// HISTIH2BK (pseudogene) // histone cluster 1,
H2bk
S 239493 at 6129 RPL7 ribosomal protein L7
% 214074 s at 2017 CTTN cortactin
ﬂ' 228091 at 55014 STX17 syntaxin 17
S 234331 s at 151354 FAMS4A family with seduence ASim“arity 84,
AN 212372 at 4628 MYHI0 myosin, heanvlz Scckl‘jin 10, non-
; and
ABCC5 CYHR1 HIST3H2A | POU2F3 CORO1C IFRD1 PFKP
ATP6V1B1 | DEPTOR HOXB13 RAMP1 DLEU2 IMPAD1 PNPT1
ATXN3 DNAL4 ING4 SEMA3G DPH3 KLK6 PSMC4
BCAS1 EIF4A2 OVGP1 SEPP1 EIF5 KPNA4 RPS6KA3
BCL2L11 EPHX2 PCMTD1 SIDT2 ENO2 LRP8 S100A2
CALCOCO1 | ERBB3 PCMTD2 AREG HN1 MALL SERPINB5
CAPN13 HIST1H2AC | PDIA4 BTG3 HSPO90AA1l | MTHFD1L | SERPINBS8
CRBN HIST1H2BD | PLEKHG4 CEBPG HSPA4L PADI1 SLC7A1
SRXN1
TIPIN
; and

d)

identifying each of the pharmacodynamics biomarkers of multiple signature

pathways by at least 3 or more genes listed in Table 1 and confirming each of

the pharmacodynamics biomarkers of multiple signature pathways using

reference datasets compiled by IPA or NCI for each identified gene.

2. The method of claim 1, wherein the pharmacodynamic biomarkers of the signature

pathways include at least 3 or more genes for which pharmacodynamics biomarkers

from the list including;:
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ABCC5 CYHR1 HIST3H2A | POU2F3 CORO1C IFRD1 PFKP
ATP6V1B1 | DEPTOR HOXB13 RAMP1 DLEU2 IMPAD1 PNPT1
ATXN3 DNAL4 ING4 SEMA3G DPH3 KLK6 PSMC4
BCAS1 EIFAA2 OVGP1 SEPP1 EIF5 KPNA4 RPS6KA3
BCL2L11 EPHX2 PCMTD1 SIDT2 ENO2 LRP8 S100A2
CALCOCO1 | ERBB3 PCMTD2 AREG HN1 MALL SERPINB5
CAPN13 HISTIH2AC | PDIA4 BTG3 HSP90OAA1l | MTHFD1L | SERPINB8
CRBN HIST1H2BD | PLEKHG4 CEBPG HSPA4L PADI1 SLC7A1
SRXN1
TIPIN

are inhibited in response to CTO as depicted by the signaling score, and wherein said
signature pathways include RAS, GFS, MEKi, HDAC, NOTCH, WNT-catenin,

HSP90 or EGFR.

3. The method of claim 1, wherein the pharmacodynamics biomarker of the signature
pathways P53 is induced in response to exposure to CTO as depicted by the signaling
score.

4. The method of claim 1, wherein the pharmacodynamic biomarkers of the signature
pathways include at least 3 or more genes for which pharmacodynamics biomarkers
from the list including;:

MMP2 ESR1 FOS PCLG2 MAPK6 MAP15 | AKT1 MQOS3 HSP90B1

JUN CCND1 PPAR1 MAPK1 | MAPK7 CASP3 AKT2 HSP9OAAL | Hsp84-2

CEBPA MAPK3 | PCLG1 MAPK4 | MAPK12 | HSPAS AKT3 HSP9OAB1 | Hsp84-3

BAG3
are signaling pathways as identified from IPA, and wherein said signaling pathways
are inhibited in response to exposure to CTO.

5. The method of claim 1, wherein the pharmacodynamic biomarkers of the signature

pathways include at least 3 or more genes for which pharmacodynamics biomarkers
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from the list including;:

AKT2

CASP3

FOS

HSP90OAB1

JUN

CEBPA

MAPK3

BAG3

CCND1

HSP90OAA1L

HSP90B1

AKT1

MAPK1

MAPK?7

are induced by CAI ex vivo, and wherein said pharmacodynamic biomarkers of the

signature pathways are inhibited in response to exposure to CTO.

6. The method of claim 1, wherein the pharmacodynamic biomarkers of the signature

pathways include at least 3 or more genes for which pharmacodynamics biomarkers

from the list including;:

ARG2

CCNA1

CCND2

CCNE2

TNF

CA9

BDNF

CCNA2

CCNE1

CTF1

BRAF

CALR

are calcium signaling pathways, and wherein said calcium signaling pathways are

inhibited in response to CTO.

7. The method of claim 1, wherein the pharmacodynamic biomarkers of the signature

pathways include at least 3 or more genes for which pharmacodynamics biomarkers

from the list including;:

ARG2 CCND2 | TNF PPP3R1 | CALM3 CAMK2A | CAMK4 | ORAI3 | TRPC3 | TRPC7
BDNF CCNE1 | PPP3CA | PPP3R2 | CAMK1 CAMK2B | NOS2 STIM1 | TRPC4 | BRAF
CCNA1 | CCNE2 | PPP3CB | CALM1 | CAMK1D | CAMK2D | ORAI1 | STIM2 | TRPC5 | CA9
CCNA2 | CTF1 PPP3CC | CALM2 | CAMK1G | CAMK2G | ORAI2 | TRPC1 | TRPC6 | CALR

are all gene calcium signaling pathways, and wherein said gene calcium signaling

pathways are inhibited in response to exposure to CTO.

8. The method of claim 1, wherein the pharmacodynamic biomarkers of the signature

pathways include at least 3 or more genes for which pharmacodynamics biomarkers
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from the list including;:

BDNF CCNE1 PPP3CC | ORAI3 TNF CAMK1 ORAI1 | BRAF

CCNA1 PPP3CB | CAMK2D | CCND2 CALM3 CAMK2G | STIM2 | CALR

2014296212 23 Sep 2020

are non-voltage dependent calcium signaling pathways, and wherein said calcium

signaling pathways is inhibited in response to exposure to CTO.

The method of claim 1, wherein the pharmacodynamic biomarkers of the signature
pathways include at least 3 or more genes for which pharmacodynamics biomarkers

from the list including;:

PPP3CA CACNA2D4 | CHRNB3 HDAC10
PPP3CB CACNB1 CHRNB4 HDAC11
PPP3CC CACNB2 CHRND HDAC2
PPP3R1 CACNB3 CHRNE HDAC3
PPP3R2 CACNB4 CHRNG HDAC4
ATP2C1 CACNG1 GRIAL HDACS
CACNA1A | CHRFAM7A | GRIA2 HDAC6
CACNA1B | CHRNA1 GRIA3 HDAC7
CACNA1C | CHRNA1O GRIA4 HDACS8
CACNA1D | CHRNA2 GRIK1 HDACS
CACNALF CHRNA3 GRIN1 HTR3A
CACNA1G | CHRNA4 GRIN2A RYR1
CACNA1H | CHRNAS GRIN2B SLC8A1
CACNA1I CHRNAG6 GRIN2C TNNC1
CACNA1S CHRNA7Y GRIN2D

CACNA2D1 | CHRNA9 GRIN3A

CACNA2D2 | CHRNB1 GRIN3B

CACNA2D3 | CHRNB2 HDAC1

are canonical calcium signaling pathways and wherein said signature pathways for

canonical calcium signaling pathways are inhibited in response to exposure to CTO.

The method of claim 1, wherein the pharmacodynamic biomarkers of the signature

pathways include at least 3 or more genes for which pharmacodynamics biomarkers
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11.

listed in a reference dataset, including, EGR1, CEACAMI, TGFp and Dystonin,

wherein the pharmacodynamics biomarker of the signature pathways of EGR1

CEACAMYI, TGFpP and Dystonin are stimulated in response to exposure to CTO.

A method for quantifying the response to carboxyamidotriazole orotate (CTO) on

pharmacodynamics biomarkers of non-voltage dependent Calcium signaling

pathways, said method comprising:

a)

b)

d)

obtaining a cell sample obtained from a subject treated with varying doses of
CTO for different time periods;

isolating the mRNA from the treated cell sample and preparing representative
cDNA therefrom and measuring the transcriptional alteration in expression in
the cell sample resulting from CTO exposure;

calculating a signature score for each of the pharmacodynamics biomarkers of
non-voltage dependent calcium signaling pathways using the Ingenuity
Pathway Analysis (IPA) System and quantitating the response to different
doses of CTO exposure in vivo to the varying doses of CTO, selecting a list of
overlapping genes overexpressing after 8hours and 24 hours of exposure to
CTO; and

identifying each of the pharmacodynamics biomarkers of non-voltage
dependent calcium signaling multiple signature pathways by selecting a list of
overlapping genes after 8 hours and 24 hours of exposure to CTO from the list

including;:

Probeset ID Entrez Gene Gene Symbol Gene Title
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prostate transmembrane protein,

222450 at 56937 PMEPAI1 .
- androgen induced |
FKBP1A-SDCBP2 readthrough
233565 s at 100528031 /// 27111 FKBP ISAD'CSBDISZBP 21U 1 (non-protein coding) /// syndecan
binding protein (syntenin)
242832 at 5187 PERI period homolog 1 (Drosophila)
240463 _at - - -
Rho/Rac guanine nucleotide
213039 _at 23370 ARHGEF18 exchange factor (GEF) 18
235072 s at 63971 KIFI13A kinesin family member 13A
208926 _at 4758 NEUI sialidase 1 (lysosomal sialidase)
237444 at - - -
239451 at - - -
222288 at - - -
227579 at 2241 FER fer (fps/fes related) tyrosine kinase
pleckstrin homology domain
212717 at 9842 PLEKHM1 containing, family M (with RUN
domain) member 1
226853 at 55589 BMP2K BMP?2 inducible kinase
chromosome X open reading frame
214112 s at 541578 /// 91966 CXorf40A /// CXorf40B 40A /// chromosome X open
reading frame 40B
209012 at 7204 TRIO triple functional domain (PTPRF
— interacting)
319476 at 79098 Clorfl16 chromosome 1 open reading frame
- 116
238086 _at 100129617 LOC100129617 uncharacterized LOC100129617
230721 at 730094 Cl6orf52 chromosome 16 open reading
- frame 52
1566079 at 647190 RPS16P5 ribosomal protein S16 pseudogene
273839 s at 6319 SCD stearoyl-CoA desaturase (delta-9-
= desaturase)
225671 at 124976 SPNS2 spinster homolog 2 (Drosophila)
212961 x at 541573 CXorf40B chromosome X open reading frame
_X 40B
223659 at 84000 TMPRSS13 transmembrane protease, serine 13
399909 at 193358 B4GALNT3 beta-1,4-N-acetyl-galactosaminyl
- transferase 3
223467 at 51655 RASDI RAS, dexamethasone-induced 1
transmembrane and coiled-coil
235146 _at 57458 T™MCC3 domain family 3
335548 at 164284 APCDDIL adenomatosis polyposis coli down-
- regulated 1-like
206816 s at 26206 SPAGS sperm associated antigen 8
242323 at 81579 PLA2GI2A phospholipase A2, group XIIA
224579 at 81539 SLC38A1 solute carrier family 38, member |
213315 x at 91966 CXorf40A chromosome X open reading frame
= 40A
integrin, alpha 2 (CD49B, alpha 2
227314 at 3673 ITGA2 subunit of VLA-2 receptor)
227093 _at 57602 USP36 Ubiquitin specific peptidase 36
200760 s at 10550 ARLGIPS ADP-ribosylation-like factor 6
— = interacting protein 5
201790 s _at 1717 DHCR7 7-dehydrocholesterol reductase
1554980 a at 467 ATF3 activating transcription factor 3
242255 at 22884 WDR37 WD repeat domain 37
219267 at 51228 GLTP glycolipid transfer protein
1555736 s at 645637 LINC00520 long intergenic non-protein coding

RNA 520
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229734 at 283174 LOC283174 uncharacterized LOC283174

242856 _at - - -

201037 at 5214 PFKP phosphofructokinase, platelet

1562970 _at - - -
201465_s_at 3725 JUN jun proto-oncogene
202067 s at 3949 LDLR low density lipoprotein receptor

catenin (cadherin-associated

223679 at 1499 CTNNBI protein), beta 1, 88kDa
201235 s at 7832 BTG2 BTG family, member 2

225662 at 51776 7AK st.erlle alpha .m.otlf apd leucine

zipper containing kinase AZK
potassium intermediate/small

204401 at 3783 KCNN4 conductance calcium-activated

channel, subfamily N, member

392906 at 13987 FLVCRI feline leukemia virus subgroup C

- cellular receptor 1
sterile alpha motif and leucine

238613 at >1776 2AK zipper containing kinase AZK

ArfGAP with SH3 domain,

206414_s at 8853 ASAP2 ankyrin repeat and PH domain 2

210794 s at 55384 MEG3 maternally expressed 3 (non-

protein coding)

226621 at 9180 OSMR oncostatin M receptor

ATP-binding cassette, sub-family

230682 x_at 8714 ABCC3 C (CFTR/MRP), member 3

135668 at 639 PRDMI PR domain containing 1, with ZNF
- domain

205483_s_at 9636 ISG15 ISG15 ubiquitin-like modifier

215808 at 5655 KLK10 kallikrein-related peptidase 10
212281 s at 27346 TMEM97 transmembrane protein 97

212282 at 27346 TMEM97 transmembrane protein 97

226287 at 91057 CCDC34 coiled-coil domain containing 34

RAP ArfGAP with RhoGAP domain,

213618 at 116984 A 2 ankyrin repeat and PH domain 2

231089 at 100505664 LOC100505664 uncharacterized LOC100505664

227140 at 3624 INHBA inhibin, beta A

231467 at - - -

202967 _at 2941 GSTA4 glutathione S-transferase alpha 4
230323 s at 120224 TMEM45B transmembrane protein 45B
294471 s at 3945 BTRC beta-trans.dug.n repeat. coptammg

- = E3 ubiquitin protein ligase

202708 s at 8349 HIST2H2BE histone cluster 2, H2be

242871 at 54852 PAQRS progestin gnd adipoQ receptor
family member V

205627 at 978 CDA cytidine deaminase

235542 at 200424 TET3 tet methylcytosine dioxygenase 3

240410 _at - - -

236656 s _at 100288911 LOC100288911 uncharacterized LOC100288911
206164 at 9635 CLCA2 chloride channel accessory 2
203159 at 2744 GLS glutaminase
224991 at 80790 CMIP c-Maf inducing protein
204758 at 1105 CHDI chromo@orpam hehgase DNA

— binding protein |

228249 at 119710 Cllorf74 chromosome 11 open reading

- frame 74
229013 at 145783 LOC145783 uncharacterized LOC145783
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platelet-activating factor

211547 s at 5048 PAFAHIBI acetylhydrolase 1b, regulatory
subunit 1 (45kDa)
196863 at 642073 FAMLL0C family with sequence similarity
- 110, member C
ATP-binding cassette, sub-family
208161 s at 8714 ABCC3 C (CFTR/MRP), member 3
314805 at 1973 BIF4A1 eukaryotic translation initiation
A factor 4Al
LOC728855 /// uncharacterized LOC728855 ///
229429 x at 728855 11/ 728875 LOCT28875 uncharacterized LOCT28875
302790 at 26136 TES testis derived transcript (3 LIM
- domains)
224995 at 56907 SPIRE1 spire homolog 1 (Drosophila)
214771 _x_at 23164 MPRIP myosin phosphatase Rho
= interacting protein
201939 at 10769 PLK2 polo-like kinase 2
138587 at 34959 UBASH3B ubiquitin associated and SH3
- domain containing B
232113 at - - -
208690 s at 9124 PDLIMI PDZ and LIM domain 1
201464 x_at 3725 JUN jun proto-oncogene
236657 at 100288911 LOC100288911 uncharacterized LOC100288911
215541 s at 1729 DIAPH] diaphanous homolog 1
(Drosophila)
338028 at 647024 Céorf132 chromosome 6 open reading frame
— 132
v-abl Abelson murine leukemia
226893 at 27 ABL2 viral oncogene homolog 2
237576 _x_at 100506480 LOC100506480 uncharacterized LOC100506480
1552256 a at 949 SCARBI scavenger receptor class B,
- member 1
215255 at 22997 IGSFIB immunoglobulin superfamily,
- member 9B
1557258 a_at 8915 BCLI10 B-cell CLL/lymphoma 10
240623 at - - -
solute carrier family 6
228754 at 6533 SLC6A6 neurotransmitter transporter,
_ D
taurine), member 6
217257 at 6452 SH3BP2 SH3-domain binding protein 2
241036 _at - — .
ATP-binding cassette, sub-family
242553 at 8714 ABCC3 C (CFTR/MRP), member 3
239358 at - - -
210868 s at 79071 ELOVL6 ELOVL fatty acid elongase 6
platelet-activating factor
200815 s at 5048 PAFAHIBI acetylhydrolase 1b, regulatory
subunit 1 (45kDa)
208436 s at 3665 IRF7 interferon regulatory factor 7
208138 at 2520 GAST gastrin
241780 _at - — .
200730 s at 7303 PTP4AL protein tyrosine phosphatase type
— IVA, member 1
319697 at 9956 HS3STY heparan sulfate (glucosamine) 3-O-
- sulfotransferase 2
201693_s_at 1958 EGR1 early growth response |
insulin-like growth factor 2 mRNA
218847 at 10644 IGF2BP2 binding protein 2
230469 _at 219790 RTKN2 rhotekin 2
209917 s _at 11257 TP53TGI TPS53 target | (non-protein coding)
224329 s at 84518 CNFN cornifelin
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212253 x_at 100652766 /// 667 DST /// LOC100652766 dystonin /// dystonin-like
238058 at 150381 LOC150381 uncharacterized LOC150381
339334 at 57488 ESYT? Extended synaptotagmin-like

- protein 2
222271 at - - -
long intergenic non-protein coding
216718 at 388699 LINC00302 RNA 307
219076 s at 5377 PXMP? peroxisomal membrane protein 2,
- 22kDa
204475 at 312 MMP1 matrix metallopeptidase 1
- (interstitial collagenase)

221185 s at 84223 1QCG 1Q motif containing G

203586 s at 379 ARIAD ADP-ribosylation factor-like 4D

nuclear casein kinase and cyclin-

217802 s at 64710 NUCKSI dependent kinase substrate |
205767 _at 2069 EREG epiregulin
228360 at 130576 LYPD6B LY6/PLAUR d(:)lrgnam containing
228917 at - - -

228748 at 966 CD39 CD59 molecule, complement
regulatory protein
sedoheptulokinase /// transient

219632 s at 23729 /// 7442 SHPK /// TRPV1 receptor potential cation channel,

subfamily V, member
238715 at 646014 LOC646014 Uncharacterized LOC646014
218810 at 30149 ZC3HI2A zinc finger CCCH-type containing
- 12A
395177 at 30223 RABIIFIP] RABI1 family interacting protein
- 1 (class I)
224454 at 55500 ETNK1 ethanolamine kinase 1
carcinoembryonic antigen-related
209498 at 634 CEACAMI cell adhesion molecule 1 (biliary
glycoprotein)
1557257 at 8915 BCLI10 B-cell CLL/lymphoma 10
225133 at 51274 KLF3 Kruppel-like factor 3 (basic)
nuclear receptor subfamily 4,

202340 x_at 3164 NR4ALl aroup A, member |
1556545 at - - -

212474 at 23080 AVL9 AVL9 homolog (8. cerevisiase)

210241 s at 11257 TP53TGI TPS53 target | (non-protein coding)
243543 at - - -

239132 at 4842 NOS1 nitric oxide synthase 1 (neuronal)

399757 s at 51776 7AK sterile alpha motif and leucine

- = zipper containing kinase AZK
201194 at 6415 SEPWI selenoprotein W, 1
229874 x at 100506687 LOC100506687 uncharacterized LOC100506687
202557 at 6782 HSPAL3 heat shock protein 70kDa family,
member 13
239669 _at - - -
331907 at 27 ABL2 v-abl Abelson murine leukemia
- viral oncogene homolog 2
229074 at 30844 EHD4 EH-domain containing 4

205428 s at 794 CALB2 calbindin 2

205822 s at 3157 HMGCS ] 3-hydroxy-3-methylglutaryl-CoA

synthase 1 (soluble)

210869 s at 4162 MCAM melanoma cell adhesion molecule
395665 at 51776 7AK sterile alpha motif and leucine

- zipper containing kinase AZK
212781 at 5930 RBBP6 retinoblastoma binding protein 6
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small nucleolar RNA, C/D box

232355 at 767579 SNORD114-3 1143
membrane bound O-
213288 at 129642 MBOAT2 acyltransferase domain containing
2
221666 s at 29108 PYCARD PYD and CARD domain
- containing
203072 _at 4643 MYOIE myosin IE
ATP-binding cassette, sub-family
215465 at 26154 ABCAI2 A (ABC1), member 12
224453 s at 55500 ETNK1 ethanolamine kinase 1
long intergenic non-protein coding
216935 at 388699 LINC00302 RNA 307
209086 _x_at 4162 MCAM melanoma cell adhesion molecule
sterile alpha motif and leucine
218833 at S1776 28K zipper containing kinase AZK
209377 s at 9324 HMGN3 high mobility group nucleosomal
- = binding domain 3
sterile alpha motif and leucine
223519 at >1776 2AK zipper containing kinase AZK
210138 at 8601 RGS20 regulator of G-protein signaling 20
1558845 at 100506089 LOC100506089 uncharacterized LOC100506089
201819 at 949 SCARBI scavenger receptor class B,
- member 1
natriuretic peptide receptor
204310 s at 4882 NPR2 B/guanylate cyclase B
(atrionatriuretic peptide receptor B
339377 at 34785 EIFIAD eukaryotic translation initiation
- factor 1A domain containing
294611 s at 30331 DNAJCS DnalJ (Hsp40) homolog, subfamily
—— C, member 5
319155 at 26207 PITPNCI phosphaFldylmosHol t.ransfer
— protein, cytoplasmic |
227163 at 119391 GSTO2 glutathione S-transferase omega 2
209633 at 5593 PPPIR3A protein phosp}.latafe 2, regulatory
- subunit B", alpha
219681 s at 30223 RABIIFIP] RABI1 family interacting protein
- = 1 (class I)
221860 at 3191 HNRNPL heterogeneous muclear
— ribonucleoprotein L
243296 _at 10135 NAMPT Nicotinamide
- phosphoribosyltransferase
237133 at - - -
1556000 s at 55727 BTBD7 BTB (POZ) domain containing 7
Rap guanine nucleotide exchange
204681 s at 9771 RAPGEFS factor (GEF) 5
215726 s at 1528 CYBSA cytochrome bS type A
{microsomal)
210886 _x_at 11257 TP53TGI TPS53 target | (non-protein coding)
226597 at 92840 REEP6 receptor accessory protein 6
cyclin-dependent kinase 5,
204995 at 8851 CDKS5RI1 regulatory subunit | (p35)
236119 s at 6706 SPRR2G small proline-rich protein 2G
219228 at 55422 ZNF331 zinc finger protein 331
234971 x_at 113026 PLCD3 phospholipase C, delta 3
201127 s at 47 ACLY ATP citrate lyase
Nuclear casein kinase and cyclin-
226880_at 64710 NUCKSI dependent kinase substrate |
209383 at 1649 DDIT3 DNA-damage-m;iumble transcript
204168 at 4758 MGST2 microsomal glutathione S-
- transferase 2
239670 at 65268 WNK2 WNK lysine deficient protein

kinase 2
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myeloid/lymphoid or mixed-

208512 s at 4301 MLLT4 lineage leukemia (trithorax
homolog, Drosophila); translocate
213281 at 3725 JUN Jun proto-oncogene
potassium channel tetramerisation
218310 at 154881 /// 27342 KCTD7 /// RABGEF1 domain containing 7 /// RAB
guanine nucleotide exchan
205151 s at 9365 TRIL TLR4 interactor with leucine-rich
- repeats
218217 at 59342 SCPEPI serine carboxypeptidase 1
integrin, alpha E (antigen CD103,
205055 at 3682 ITGAE human mucosal lymphocyte
antigen 1; alpha polypeptide
215009 s at 100499177 THAP9-ASI THAPS antisense RNA 1 (non-
- protein coding)
227484 at 57522 SRGAPI SLIT-ROBO Rho GTPase
- activating protein 1
139769 at 1009 CDHI1 Cadbherin 11, type 2, OB-cadherin
- (osteoblast)
230360 _at 342035 GLDN gliomedin
197112 at 23023 TMCCI transmembrape anq coiled-coil
— domain family 1
201482 at 5768 QSOX1 quiescin Q6 sulfhydryl oxidase 1
210337_s_at 47 ACLY ATP citrate lyase
203911 at 5909 RAPIGAP RAP1 GTPase activating protein
206683 at 7718 ZNF165 zinc finger protein 165
202935 s at 6662 SOX9 SRY (sex determining region Y)-
- box 9
phosphatidylinositol-specific
218951 s at 55344 PLCXD1 phospholipase C, X domain
containing |
233488 at 84659 RNASE7 ribonuclease, RNase A family, 7
202562 s at 11161 Cldorfl chromosome 14 open reading
—— frame |
ATP synthase, H+ transporting,
208745 at 10632 ATPSL mitochondrial Fo complex, subunit
G
236078 at 57707 KIAA1609 KIAA1609
226226 at 120224 TMEM45B transmembrane protein 45B
213854 at 9145 SYNGRI1 synaptogyrin |
243955 at - - -
199111 at 54629 FAM63B family with sequence similarity 63,
- member B
1560296 _at - - -
240038 at - - -
211372 s at 7850 ILIR2 interleukin 1 receptor, type 11
202672 s at 467 ATF3 activating transcription factor 3
218717 s at 55214 LEPRELL1 leprecan-like 1
228366 _at - - —
230516 at 115416 MALSUI Mitochondrial assembly of
- ribosomal large subunit |
301920 at 6574 SLC20A] solute carrier family 20 (phosphate
— transporter), member |
209632 at 5523 PPPIR3A protein phospbatafe 2, regulatory
— subunit B", alpha
207367 at 479 ATPI2A ATPase, .H+/K+ transportlpg,
- nongastric, alpha polypeptide
1557256 a at - - -
200811 at 1153 CIRBP cold inducible RNA binding
- protein
205201 at 2737 GLI3 GLI family zinc finger 3
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227724 at 728190 LOC728190 uncharacterized LOC728190
205403 at 7850 ILIR2 interleukin 1 receptor, type 11

242827 x_at -—- - o
228084 at 81579 PLA2GI2A phospholipase A2, group XIIA

209365_s_at 1893 ECM1 extracellular matrix protein |
243279 at - — .

224946 s at 84317 CCDCI115 coiled-coil domain containing 115
218708 at 29107 NXT1 NTF2-like export factor 1
1560531 at 353132 LCEIB late cornified envelope 1B

207761 s at 25840 METTL7A methyltransferase like 7A
206011 at 334 CASPI caspase 1, apoptosis-related

- cysteine peptidase
long intergenic non-protein coding
213703 _at 150759 LINC00342 RNA 342
224595 at 23446 SLC44A1 solute carrier family 44, member |
294613 s at 30331 DNAJCS DnalJ (Hsp40) homolog, subfamily
—— C, member 5
DIP2 disco-interacting protein 2
212504 at 22982 DIP2C homolog C (Drosophila)
213682 at 10762 NUP50 nucleoporin 50kDa
205247 _at 4855 NOTCH4 notch 4
uncharacterized protein
228235 at 84848 MGCl6121 MGC 16121
242873 at - — .
305960 at 5166 PDKA pyruvate dehydrogenase kinase,
- isozyme 4
330494 at 6574 SLC20A] solute carrier family 20 (phosphate
- transporter), member [
221260 s at 31566 CSRNP2 cysteme-serme-rl;h nuclear protein
224480 s at 34803 AGPAT9 I-acylglycerol-3-phosphate O-
- acyltransferase 9
210180 s at 6434 TRAZB transformer 2 beta homolog
— = (Drosophila)
204621 s at 4939 NR4A? nuclear receptor subfamily 4,
- = group A, member 2
protein inhibitor of activated
217863 at 8554 PIASI STAT. |
236423 at - - -
223421 at 50626 CYHRI cysteine/histidine-rich 1
220272 at 54796 BNC2 basonuclin 2

201791 s at 1717 DHCR7 7-dehydrocholesterol reductase
215574 at - - -

224328 s at 84648 LCE3D late cornified envelope 3D

211828 s at 23043 TNIK TRAF2 and NCK interacting

- kinase
58367 s at 79744 ZNF419 zinc finger protein 419
RAP ArfGAP with RhoGAP domain,
218950_at 64411 A 3 ankyrin repeat and PH domain 3
caspase recruitment domain
1552703_s at 114769 /// 834 CARDI16 /// CASP1 family, member 16 /// caspase 1,
apoptosis-related cysteine
219687 at 55733 HHAT hedgehog acyltransferase
232127 at 1184 CLONS chloride charmel,5 voltage-sensitive
218377 s at 10069 RWDD2B RWD domain containing 2B
Ras association (RalGDS/AF-6)
210335 at 9182 RASSF9 domain family (N-terminal)

member 9
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227927 at - - -
Ral GEF with PH domain and SH3
227224 at 55103 RALGPS2 binding motif 2
224778 s _at 57551 TAOK1 TAO kinase 1
229566 _at 645638 LOC645638 WDNM 1-like pseudogene
202734 at 9322 TRIP10 thyroid hormone receptor
- interactor 10
201851 at 6455 SH3GL1 SH3-domain GRB2-like 1
237337 _at - - -
peroxisome proliferator-activated
37152 at 5467 PPARD receptor delta
300687 at 6387 CXCLI2 chemokine (C-X-C motif) ligand
- 12
203152 at 64976 MRPLAO mitochondrial ribosomal protein
- 140
201627 s _at 3638 INSIG1 insulin induced gene 1
332593 at 93082 NEURL3 neuralized homolog 3 (Drosophila)
— pseudogene
224769 at 57551 TAOK1 TAO kinase 1
209702 at 79068 FTO fat mass and obesity associated
204546 _at 9764 KIAAQ513 KIAAQ513
mannan-binding lectin serine
232224 at 5648 MASP1 peptidase 1 (C4/C2 activating
component of Ra-reactive fac
UDP-N-acetyl-alpha-D-
339930 at 3590 GALNT2 galactosamine:polypeptide N-
- acetylgalactosaminyltransferase 2
(Gal
glycine amidinotransferase (L-
203178 at 2628 GATM arginine:glycine
amidinotransferase)
235782 _at - - -
218181 s at 9448 MAP4K4 mitogen-activated protein kinase
- kinase kinase kinase 4
233520 s at 202333 CMYAS cardiomyopathy associated 5
213456 _at 25928 SOSTDCI sclerostin domain containing |
219528 s at 64919 BCLIIB B-cell CLL/lymphoma 11B (zinc
— = finger protein)
224945 at 55727 BTBD7 BTB (POZ) domain containing 7
314866 at 5379 PLAUR plasminogen activator, urokinase
- receptor
209941 at 3737 RIPK1 receptor (TNFRSF)-interacting
- serine-threonine kinase |
226029 at 57216 VANGL2 vang-like 2 (van gogh, Drosophila)
212596 s at 10042 HMGXB4 HMG box domain containing 4
399873 at 183219 KCTD21 potassium channel tetramerisation
- domain containing 21
226392 at 5922 RASA2 RAS p21 protein activator 2
396005 at 7326 UBE2GI ubiquitin-conjugating enzyme E2G
314445 at 27936 ELL? elongation factor, RNA
- polymerase II, 2
227680 at 284695 ZNF326 zinc finger protein 326
227786 at 90390 MED30 mediator complex subunit 30
222067 x_at 3017 HIST1H2BD histone cluster 1, H2bd
1569106 s at 55209 SETDS SET domain containing 5
231785 at 4909 NTF4 neurotrophin 4
223937 at 27086 FOXP1 forkhead box P1
1558685_a_at 158960 LOC158960 uncharacterized protein BC009467
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zinc finger protein 36, C3H type-

211965 at 677 ZFP36L1 .
- like 1
39549 at 4862 NPAS2 neuronal PAS domain protein 2
mitochondrial ribosomal protein
203800 s _at 63931 MRPS14 S14
1556321 a at - - -
212321 at 8879 SGPL1 sphingosine-1-phosphate lyase 1
299154 s at 26010 SPATSIL spermatogenesis associated, serine-
- rich 2-like
218774 at 28960 DCPS decapping enzyme, scavenger
312268 at 1992 SERPINB1 serpin peptidase inhibitor, clade B
— {ovalbumin), member 1
213134 x_at 10950 BTG3 BTG family, member 3
230669 at 5922 RASA2 RAS p21 protein activator 2
long intergenic non-protein coding
1559901 s at 388815 LINC00478 RNA 478
395708 at 25953 PNKD paroxysmal nonkinesigenic
- dyskinesia
242558 at - - -
226043 _at 26086 GPSM1 G-protein signaling modulator |
protein tyrosine phosphatase,
210236 at 8500 PPFIAI receptor type, f polypeptide
(PTPRF), interacting protein
natriuretic peptide receptor
214066 x_at 4882 NPR2 B/guanylate cyclase B
(atrionatriuretic peptide receptor B
240024 at 23541 SEC14L2 SEC14-like 2 (S. cerevisiae)
335462 at 132864 CPEBR? Cytoplasmic polyadenylation
— element binding protein 2
chromodomain helicase DNA
1554015 a at 1106 CHD2 binding protein 2
leucine-rich repeats and calponin
235347 _at 84859 LRCH3 homology (CH) domain containing
230847 at 56397 WRNIPI Werner helicase 11nteract1ng protein
201427 s at 6414 SEPP1 selenoprotein P, plasma, 1
1557905 s at 960 CD44 CD44 molecule (Indian blood
- group)
319084 at 64324 NSDI nuclear receptor binding SET
— domain protein 1
206176 at 654 BMP6 bone morphogenetic protein 6
219826 at 79744 ZNF419 zinc finger protein 419
212356 at 23351 KHNYN KH and NYN domain containing
ribosomal protein S6 kinase,
218909 at 26750 RPS6KC1 52kDa, polypeptide |
230555 s at 90390 MED30 Mediator complex subunit 30
LIM and senescent cell antigen-
212687 at 3987 LIMS1 like domains |
203098 _at 9425 CDYL chromodomain protein, Y-like
399054 at 677 ZFP36L1 zinc finger protein 36, C3H type-
- like 1
236039 _at 284348 LYPD5 LY6/PLAUR domain containing 5
209661 at 3801 KIFC3 kinesin family member C3
209560 s at 8788 DLK1 delta-like 1 homolog (Drosophila)
395812 at 619208 C6orf225 chromosome 6 open reading frame
- 225
227829 at 120071 GYLTLIB glycosyltransferase-like 1B
238623 at - - -
229415 at 54205 CYCS cytochrome c, somatic
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209222 s at 9885 OSBPL2 oxysterol binding protein-like 2
cysteine-rich secretory protein
1355809 _at 83716 CRISPLD2 LCCL domain containing 2
ATP-binding cassette, sub-family
204567 s _at 9619 ABCGlI G (WHITE), member |
solute carrier family 28 (sodium-
232277 at 64078 SLC28A3 coupled nucleoside transporter),
member 3
237197 at - - -
395209 s at 118424 UBE2J)2 ubiquitin-conjugating enzyme E2,
- 2
231916 _at 4842 NOS1 nitric oxide synthase 1 (neuronal)
212279 at 27346 TMEM97 transmembrane protein 97
NME/NM23 nucleoside
204862 s at 4832 NME3 diphosphate kinase 3
230483 at - - -
212856 _at 23151 GRAMDA4 GRAM domain containing 4
394650 at 114569 MAL2 mal, T-cell differentiation protein 2
— (gene/pseudogene)
regulatory factor X, 5 (influences
202963 at 3993 REX5 HLA class II expression)
225320 at 90550 MCU mitochondrial calcium uniporter
eukaryotic translation initiation
236274 at 8662 EIF3B factor 3, subunit B
209730 at 57157 PHTF? putative homeodomain
— transcription factor 2
218873 s at 54793 KCTD9 potassium channel tetramerisation
- domain containing 9
227787 s at 90390 MED30 mediator complex subunit 30
230296 at 730094 Cl6orf52 chromosome 16 open reading
- frame 52
222892 s at 55287 TMEM40 transmembrane protein 40
carcinoembryonic antigen-related
210610 at 634 CEACAMI cell adhesion molecule 1 (biliary
glycoprotein)
heat shock 70kDa protein 5
230031 at 3309 HSPAS (glucose-regulated protein, 78kDa)
238477 _at 10749 KIF1C kinesin family member 1C
309409 at 1387 GRBI10 growth factor receptor-bound
- protein 10
317995 at 53477 SQRDL sulfide quinone reductase-like
- (yeast)
396873 at 54629 FAM63B family with sequence similarity 63,
- member B
1553722 s at 220441 RNF152 ring finger protein 152
WD repeat domain,
204710_s _at 26100 WIPL phosphoinositide interacting 2
212653 s at 23301 EHBP1 EH domain binding protein 1
cytochrome P450, family 27,
203979 _at 1593 CYP27A1 subfamily A, polypeptide |
244350 _at 4651 MYOI10 myosin X
223233 s at 57530 CGN cingulin
1555967 at - - -
CTAGEIL5P /// CTAGE family, member 15,
14355+ at 12%‘2‘5;3; % 312(1);3421(;/5/9 CTAGE4 /// CTAGE6P |  pseudogene /// CTAGE family,
- 643854 /Il CTAGES /// member 4 /// CTAGE family,
CTAGE9 member
HIST1H2AB /// histone cluster 1, H2ab /// histone
214469 _at 3012 /778335 HISTIH2AE cluster 1, H2ae
microtubule associated
212472 at 9645 MICAL2 monoxygenase, calponin and LIM
domain containing 2
298115 at 64762 FAMS9A family with sequence similarity 59,

member A
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PR domain containing 1, with ZNF

228964 at 639 PRDM1 .
- domain
230027 s at 34545 MRPLA3 mitochondrial ribosomal protein
= 143
207318 s _at 8621 CDK13 cyclin-dependent kinase 13
291689 s at 51227 PIGP phosphatidylinositol glycan anchor
- biosynthesis, class P
ChaC, cation transport regulator
219270 at 79094 CHACI homolog 1 (E. coli)
225299 at 4645 MYOSB myosin VB
339770 at 33850 ESYT3 extended synaptotagmin-like
— protein 3
396399 at 79932 DNAJB 14 DnalJ (Hsp40) homolog, subfamily
- B, member 14
226656 _at 10491 CRTAP cartilage associated protein
228852 at 2029 ENSA endosulfine alpha
206239 s at 6690 SPINK1 serine peptidase inhibitor, Kazal
— = type 1
210993 s at 4086 SMADI1 SMAD family member 1
138462 at 34959 UBASH3B ubiquitin associated and SH3
— domain containing B
211962 s at 677 ZFP36L1 zinc finger protein 36, C3H type-
— = like 1
294666 at 197370 NSMCE] non-SMC element 1 homolog (S.
- cerevisiae)
239028 at 130574 LYPDé6 LY6/PLAUR domain containing 6
213577 at 6713 SQLE squalene epoxidase
202011 at 7082 TIP1 tight junction protein 1 (zona
- occludens 1)

212254 s at 100652766 /// 667 DST /// LOC100652766 dystonin /// dystonin-like
291701 s at 64220 STRAG stimulated by retinoic acid gene 6
- = homolog (mouse)
339576 at 57509 MTUS1 microtubule associated tumor

— suppressor |
234418 x at 960 CD44 CD44 molecule (Indian blood
- group)
227985 at 100506098 LOC100506098 uncharacterized LOC100506098
213462 at 4862 NPAS2 neuronal PAS domain protein 2
224975 at 4774 NFIA nuclear factor VA
225990 at 91653 BOC Boc homolog (mouse)
240616 _at - - -
solute carrier organic anion
219911 s at 28231 SLCO4AL transporter family, member 4A1
224970 at 4774 NFIA nuclear factor VA
214623 at 26226 FBXW4P1 F-box and WD repeat domain
— containing 4 pseudogene 1
239478 x_at 55668 Cldorf118 chromosome 14 open reading
— frame 118
226909 at 85460 ZNF518B zinc finger protein 518B
EP300 interacting inhibitor of
208670 s _at 23741 EID1 differentiation 1
206192 at 1041 CDSN corneodesmosin
222173 s at 55357 TBCID2 TBCI1 domain family, member 2
228450 at 144100 PLEKHA? pleckstrin homology domain
— containing, family A member 7
1558097 at 253143 PRRI14L proline rich 14-like
219373 at 54344 DPM3 dolichyl-phosphate
- mannosyltransferase polypeptide 3
230388 s at 644246 KANSLI-AS] KANSLI antisense RNA 1 {non-
—— protein coding)
207098 s at 55669 MEFNI1 mitofusin 1
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chromosome 15 open reading

223484 at 84419 Cl50rf48 frame 43
244804 at 8878 SQSTMI sequestosome 1
229679 at 400073 C1201f76 chromosome 12 open reading
- frame 76
methylmalonic aciduria {cobalamin
225826 _at 326625 MMAB deficiency) cblB type
transmembrane and coiled-coil
213352 at 23023 TMCCI domain family |
carcinoembryonic antigen-related
211883 x at 634 CEACAMI cell adhesion molecule 1 (biliary
glycoprotein)
HISTIH2BC ///
HIST1H2BE /// histone cluster 1, H2bc /// histone
210387 at 8339 ggfgé/‘; ggf;44 " HIST1H2BF /// cluster 1, H2be /// histone cluster 1,
HISTIH2BG /// H2bf /// his
HISTIH2BI
210916 s at 960 CD44 CD44 molecule (Indian blood
- group)
solute carrier family 25
221432 s at 81894 SLC25A28 (mitochondrial iron transporter),
member 28
218487 at 210 ALAD aminolevulinate dehydratase
393264 at 50774 MESDC1 mesoderm development candidate
- 1
guanine nucleotide binding protein
206356_s_at 2774 GNAL (G protein), alpha activating
activity polypeptide,
218097 s _at 79004 CUEDC2 CUE domain containing 2
228001 at 757 TMEMS0B transmembrane protein 50B
212441 at 9778 KIAA0232 KIAA0232
201854 s at 23300 ATMIN ATM interactor
121 at 7849 PAXS paired box 8
222143 s at 64419 MTMR14 myotubularin related protein 14
1558002 at 1171 STRAP Serine/threonine kinase receptor
— associated protein
226040 _at - — .
226141 at 91050 CCDC149 coiled-coil domain containing 149
1556567 at 4676 NAP1LA nucleosome assembly protein 1-
- like 4
small nuclear ribonucleoprotein
226263 at 154007 SNRNP48 48kDa (U11/U12)
212074 at 13353 SUNI Sadl and UNC84 domain
— containing |
397387 at 54780 NSMCE4A Non-SMC element 4 homolog A
- (S. cerevisiae)
232795 at - - -
matrix metallopeptidase 9
203936 s at 4318 MMP9 (gelatinase B, 92kDa gelatinase,
92kDa type IV collagenase)
395033 at 6482 ST3GALI ST3 beta-galactoside alpha-2,3-
- sialyltransferase 1
209109 s at 7105 TSPAN6 tetraspanin 6
transmembrane and coiled-coil
213351 s at 23023 TMCCI domain family |
203047 at 6793 STK10 serine/threonine kinase 10
220721 at 80110 ZNF614 zinc finger protein 614
DIP2 disco-interacting protein 2
1556127 at 23181 DIP2A homolog A (Drosophila)
215016 x_at 100652766 /// 667 DST /// LOC100652766 dystonin /// dystonin-like
carcinoembryonic antigen-related
206576_s_at 634 CEACAMI cell adhesion molecule 1 (biliary

glycoprotein)
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jumonyji, AT rich interactive

240674 at 3720 JARID2 :
- domain 2
225646 _at 1075 CTSC cathepsin C
N-deacetylase/N-sulfotransferase
1554010 _at 3340 NDSTI (heparan ghicosaminyl) |
204100 at 7067 THRA thyroid hormone receptor, alpha
391840 at 5791 PTPRE protein tyrosine phosphatase,
¢ receptor type, E
209078 s at 25828 TXN2 thioredoxin 2
218530 at 29109 FHODI formin homology 2 domain
- containing 1
235434 at - - -
230063 at 9422 ZNF264 zinc finger protein 264
40420 at 6793 STK10 serine/threonine kinase 10
221027 s at 81579 PLA2GI2A phospholipase A2, group XIIA
244202 at - - -
312108 at 13197 FAF? Fas associated factor family
- member 2
204294 at 275 AMT aminomethyltransferase
dehydrogenase/reductase (SDR
225503 at 207063 DHRSX family) X-linked
solute carrier family 1
212810 s at 6509 SLC1A4 (glutamate/neutral amino acid
transporter), member 4
214814 at 91746 YTHDC1 YTH domain containing |
microtubule associated
228468 at 84930 MASTL serine/threonine kinase-like
209108 at 7105 TSPAN6 tetraspanin 6
220444 at 79230 ZNF557 zinc finger protein 557
206172 at 3598 IL13RA2 interleukin 13 receptor, alpha 2
225002 s at 25870 SUMEF2 sulfatase moditying factor 2
212205 at 94239 H2AFV H2A histone family, member V
228851 s at 2029 ENSA endosulfine alpha
209048 s at 23613 ZMYNDS zine finger, MYND-type
containing 8
poliovirus receptor-related 1
2118465 at >818 PVRLI (herpesvirus entry mediator C)
238909 at 6281 S100A10 S100 calcium binding protein A10
305503 at 5734 PTPN14 protein tyrosine phosphatase, non-
- receptor type 14
343829 at 673 BRAF v-raf murine sarcoma viral
— oncogene homolog Bl
244379 at - - -
223251 s at 55608 ANKRD10 ankyrin repeat domain 10
207633 at 11073 TOPBPI topoisomerase (DNA) II binding
— protein 1
214502 at 8970 HIST1H2BJ histone cluster 1, H2bj
191773 at 2004 ELK3 ELK3, ETS-domain protein (SRF
- accessory protein 2)
41858 at 27315 PGAP2 post-GPI attachment to proteins 2
212850 s at 4038 LRP4 low density lipoprotein receptor-
— = related protein 4
223408 s at - - -
HIST1H2AD ///
3013 /// 8350 /// 8351 /// HISTIH3A /// . .
s | B2UBSpEstr | wsTies | G O
- 8355 /// 8356 /// 8357 /// HISTIH3C /// ’ H3b /// histo ’
8358/ HISTIH3D ///
HISTIH3E ///
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HISTIH3F ///

HISTIH3G ///
HISTIH3H ///
HISTI1H31///
HISTIH3J
225647 s at 1075 CTSC cathepsin C
1559977 a at 284723 SLC25A34 solute carrier faﬂ‘ly 25, member
211347 at 3555 CDC14B CDC14 cell division cygle 14
- homolog B (8. cerevisiae)
1558208 at - - -
227570 at 144110 TMEMS86A transmembrane protein 86A
227492 at 100506658 /// 647859 LOC647859 /// OCLN occludin pseudogene /// occludin
1558778 s at 57496 MKIL2 MKL/myocardin-like 2
nuclear receptor subfamily 1,
31637 s at 7067 //1 9572 NRIDI1 /// THRA group D, member 1 /// thyroid
hormone receptor, alpha
229190 at 100507376 LOC100507376 uncharacterized LOC100507376
236188 s at 4676 NAP1LA Nucleosome alislizrzbly protein 1-
DIP2 disco-interacting protein 2
212503 s at 22982 DIP2C homolog C (Drosophila)
nuclear receptor subfamily 1,
204760 s at 7067 //1 9572 NRIDI1 /// THRA group D, member 1 /// thyroid
hormone receptor, alpha
212099 at 388 RHOB ras homolog family member B
314873 at 91355 LRPSL low density lipopr(.)tein receptor-
- related protein S-like
228181 at 7779 SLC30A] solute carrier family 30 (zinc
transporter), member [
calmodulin regulated spectrin-
212763 at 23271 CAMSAP2 associated protein family, member
2
226285 at 4076 CAPRINI cell cycle associated protein |
313567 at 3340 KPNA4 karyopherin alpha 4 (importin
- alpha 3)
nuclear factor of kappa light
203927 at 4794 NFKBIE polypeptide gene enhancer in B-
cells inhibitor, epsilon
HISTIH2BC ///
HIST1H2BE /// histone cluster 1, H2bc /// histone
208523 x at 8339 ggfg;‘; ggf; a4 HIST1H2BF /// cluster 1, H2be /// histone cluster 1,
HISTIH2BG /// H2bf /// his
HISTIH2BI
219389 at 55061 SUSD4 sushi domain containing 4
202329 at 1445 CSK c-src tyrosine kinase
238523 at 79786 KLHL36 kelch-like 36 (Drosophila)
1565016 at 3976 PRMTI protein arginine rlnethyltransferase
226409 at 128637 TBC1D20 TBCI1 domain family, member 20
229926 at 100500850 MIR3682 microRNA 3682
HISTIH2BC ///
HIST1H2BE /// histone cluster 1, H2bc /// histone
208527 x at 8339 ggfgé/‘; ggf; a4 HIST1H2BF /// cluster 1, H2be /// histone cluster 1,
HISTIH2BG /// H2bf /// his
HISTIH2BI
223598 at 5887 RAD23B RAD23 homolog B (8S. cerevisiae)
243797 at 9262 STK17B serine/threonine kinase 17b
203317 at 13550 PSD4 pleckstrin an(.i Sec7 domain
— containing 4
230965 _at 9099 USP2 ubiquitin specific peptidase 2
208490 " 8339 /// 8343 /// 8344 /// HISTIH2BC /// histone cluster 1, H2bc /// histone
X a 8346 /// 8347 HIST1H2BE /// cluster 1, H2be /// histone cluster 1,
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HISTIH2BF /// H2bf /// his
HISTIH2BG ///
HISTIH2BI
235514 at 151516 ASPRV1 aspartic peptidase, retroviral-like 1

209098 s at 182 JAGI jagged 1
1554229 at 153222 CREBRF CREBS3 regulatory factor
209398 at 3006 HISTIHIC histone cluster 1, Hlc

amyloid beta precursor protein
202629_at 10513 APPBP2 (cytoplasmic tail) binding protein 2
203438 s at 35847 ASF1A ASF1 anti-silencing ﬁll:lC.tl()n 1
- homolog A (8. cerevisiae)
238005 s at 35047 SIN3A SIN3 transcription regulator
= homolog A (yeast)
HISTIH2BC ///
HIST1H2BE /// histone cluster 1, H2bc /// histone
214455 at 8339 ggfgé/‘; ggf;44 " HIST1H2BF /// cluster 1, H2be /// histone cluster 1,
HISTIH2BG /// H2bf /// his
HISTIH2BI
214073 _at 2017 CTTN cortactin
203140 _at 604 BCL6 B-cell CLL/lymphoma 6
232150 at - - -

208546 x at 8345 HIST1H2BH histone cluster 1, H2bh
243446 _at 84962 AJUBA ajuba LIM protein
236207 at 6744 SSFA2 sperm specific antigen 2

212016 s at 5725 PTBPI polypyrimidine tract binding

—— protein 1
232311 at 567 B2M Beta-2-microglobulin
219711 at 54807 ZNF586 zinc finger protein 586
H2B histone family, member S
208579 x at 54145 /// 85236 H2BFS /// HISTIH2BK (pseudogene) // histone cluster 1,
H2bk
239493 at 6129 RPL7 ribosomal protein L7

214074 s at 2017 CTTN cortactin
228091 at 55014 STX17 syntaxin 17

234331 s at 151354 FAMS4A family with sequence similarity 84,

- member A
12372 at 4673 MYHI0 myosin, heavy chain 10, non-
- muscle

wherein said genes overexpress after 8 hours and 12 hours of exposure to CTO-and
quantitating the response in each of the pharmacodynamics biomarkers of multiple signature

pathways to different doses of CTO exposure in vivo to the varying doses of CTO.

12. A method for quantifying the response to carboxyamidotriazole orotate (CTO) on
pharmacodynamics biomarkers of transcription signatures selected from the group
consisting of EGFR, MEK, HDAC, HSP90, WNTp-catenin, P53, EGR1, PTEN,

TGFB, RAS, GFS, CEACAMI and Dystonin, said method comprising:
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a)

b)

d)

obtaining a cell sample obtained from a subject treated with varying doses
of CTO for different time periods;

isolating the mRNA from the treated cell sample and preparing
representative cDNA therefrom and measuring the transcriptional
alteration in expression in the cell sample resulting from CTO exposure;
calculating a signature score for each of the pharmacodynamics
biomarkers of multiple signature pathways and quantitating the response to
different doses of CTO exposure in vivo to the varying doses of CTO,
selecting a list of overlapping genes overexpressing after 8 hours and 24
hours exposure to CTO; and

identifying each of the pharmacodynamics biomarkers of multiple

signature pathways by at least 3 or more genes from the list including:

Probeset ID Entrez Gene Gene Symbol Gene Title
392450 at 56937 PMEPAI prostate transmembrane protein,
- androgen induced [
FKBP1A-SDCBP2 readthrough
233565 s at 100528031 /// 27111 FRBPLA-SDCBP2 /]| brotein coding) /// syndecan
SDCBP2 S . .
binding protein (syntenin)
242832 at 5187 PERI period homolog 1 (Drosophila)
240463 _at - - -
Rho/Rac guanine nucleotide
213039 _at 23370 ARHGEF18 exchange factor (GEF) 18
235072 s at 63971 KIFI13A kinesin family member 13A
208926 _at 4758 NEUI sialidase 1 (lysosomal sialidase)
237444 at - - -
239451 at - - -
222288 at - - -
227579 at 2241 FER fer (fps/fes related) tyrosine kinase
pleckstrin homology domain
212717 at 9842 PLEKHM1 containing, family M (with RUN
domain) member 1
226853 at 55589 BMP2K BMP?2 inducible kinase
chromosome X open reading frame
214112 s at 541578 /// 91966 CXorf40A /// CXorf40B 40A /// chromosome X open
reading frame 40B
209012 at 7204 TRIO triple funct.lonal d(.>ma1n (PTPRF
— interacting)
219476 at 79098 Clorfl16 chromosome 1 (ﬁzn reading frame
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238086 _at 100129617 LOC100129617 uncharacterized LOC100129617
230721 at 730094 Cl6orf52 chromosome 16 open reading
- frame 52
1566079 at 647190 RPS16P5 ribosomal protein S16 pseudogene
273839 s at 6319 SCD stearoyl-CoA desaturase (delta-9-
— = desaturase)
225671 at 124976 SPNS2 spinster homolog 2 (Drosophila)
212961 _x_at 541578 CXorf40B chromosome Xf"gg“ reading frame
223659 at 84000 TMPRSS13 transmembrane protease, serine 13
399909 at 193358 B4GALNT3 beta-1,4-N-acetyl-galactosaminyl
- transferase 3
223467 at 51655 RASDI RAS, dexamethasone-induced 1
335146 at 57458 TMCC3 transmembrape anq coiled-coil
- domain family 3
335548 at 164284 APCDDIL adenomatosis polyp051.s coli down-
— regulated 1-like
206816 s at 26206 SPAGS sperm associated antigen 8
242323 at 81579 PLA2GI2A phospholipase A2, group XIIA
224579 at 81539 SLC38A1 solute carrier family 38, member |
213315 x at 91966 CXorfd0A chromosome X:(‘)’[i“ reading frame
integrin, alpha 2 (CD49B, alpha 2
227314 at 3673 ITGA2 subunit of VLA-2 receptor)
227093 _at 57602 USP36 Ubiquitin specific peptidase 36
200760 s at 10550 ARL6IPS ADP-ribosylation-like factor 6
i interacting protein 5
201790 s _at 1717 DHCR7 7-dehydrocholesterol reductase
1554980 a at 467 ATF3 activating transcription factor 3
242255 at 22884 WDR37 WD repeat domain 37
219267 at 51228 GLTP glycolipid transfer protein
long intergenic non-protein coding
1555786 _s at 645687 LINC00520 RNA 520
229734 at 283174 LOC283174 uncharacterized LOC283174
242856 _at - - -
201037 at 5214 PFKP phosphofructokinase, platelet
1562970 _at - - -
201465_s_at 3725 JUN jun proto-oncogene
202067 s at 3949 LDLR low density lipoprotein receptor
catenin (cadherin-associated
223679 at 1499 CTNNBI protein), beta 1, 88kDa
201235_s_at 7832 BTG2 BTG family, member 2
395662 at 51776 7AK st.erlle alpha .m.otlf apd leucine
— zipper containing kinase AZK
potassium intermediate/small
204401 at 3783 KCNN4 conductance calcium-activated
channel, subfamily N, member
392906 at 13987 FLVCRI feline leukemia virus subgroup C
- cellular receptor 1
sterile alpha motif and leucine
238613 at >1776 2AK zipper containing kinase AZK
ArfGAP with SH3 domain,
206414 s _at 8853 ASAP2 ankyrin repeat and PH domain 2
210794 s at 55384 MEG3 maternally expressed 3 (non-
— = protein coding)
226621 at 9180 OSMR oncostatin M receptor
ATP-binding cassette, sub-family
230682 x_at 8714 ABCC3 C (CFTR/MRP), member 3
235668 at 639 PRDMI PR domain containing 1, with ZNF

domain
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205483_s_at 9636 ISG15 ISG15 ubiquitin-like modifier
215808 at 5655 KLK10 kallikrein-related peptidase 10

212281 s at 27346 TMEM97 transmembrane protein 97
212282 at 27346 TMEM97 transmembrane protein 97
226287 at 91057 CCDC34 coiled-coil domain containing 34

RAP ArfGAP with RhoGAP domain,

213618 at 116984 A 2 ankyrin repeat and PH domain 2

231089 at 100505664 LOC100505664 uncharacterized LOC100505664

227140 at 3624 INHBA inhibin, beta A

231467 at - - -

202967 _at 2941 GSTA4 glutathione S-transferase alpha 4
230323 s at 120224 TMEM45B transmembrane protein 45B
294471 s at 3945 BTRC beta-tran;dugn repeat containing

- = E3 ubiquitin protein ligase

202708 s at 8349 HIST2H2BE histone cluster 2, H2be

242871 at 54852 PAQRS progestin gnd adipoQ receptor
family member V

205627 at 978 CDA cytidine deaminase

235542 at 200424 TET3 tet methylcytosine dioxygenase 3

240410 _at - - -

236656 s _at 100288911 LOC100288911 uncharacterized LOC100288911
206164 at 9635 CLCA2 chloride channel accessory 2
203159 at 2744 GLS glutaminase
224991 at 80790 CMIP c-Maf inducing protein
304358 at 1105 CHDI chromo@orpam heh§ase DNA

— binding protein |

228249 at 119710 Cllorf74 chromosome 11 open reading

- frame 74

229013 at 145783 LOC145783 uncharacterized LOC145783

platelet-activating factor

211547 s at 5048 PAFAHIBI acetylhydrolase 1b, regulatory

subunit 1 (45kDa)

196863 at 642073 FAMLL0C family with sequence similarity

- 110, member C
ATP-binding cassette, sub-family

208161 s at 8714 ABCC3 C (CFTR/MRP), member 3

214805 at 1973 BIFAAL eukaryotic translation initiation
- factor 4Al
LOC728855 /// uncharacterized LOC728855 ///

229429 x st 728855 11/ 728875 LOC728875 uncharacterized LOC728875

302790 at 26136 TES testis derived transcript (3 LIM
- domains)
224995 at 56907 SPIRE1 spire homolog 1 (Drosophila)
214771 _x_at 23164 MPRIP myosin phosphatase Rho
- interacting protein
201939 at 10769 PLK2 polo-like kinase 2
238587 at 84959 UBASH3B ubiquitin associated and SH3
- domain containing B

232113 at - - -

208690 s at 9124 PDLIMI PDZ and LIM domain 1

201464 x_at 3725 JUN jun proto-oncogene
236657 at 100288911 LOC100288911 uncharacterized LOC100288911

215541 s _at 1729 DIAPHI diaphanous homolog I

- = (Drosophila)
238028 at 647024 Céorf132 chromosome 6 ‘1’23“ reading frame
226893 at 27 ABL2 v-abl Abelson murine leukemia
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viral oncogene homolog 2

237576 _x_at 100506480 LOC100506480 uncharacterized LOC100506480
1552256 a at 949 SCARBI scavenger receptor class B,
- member 1
315355 at 27997 IGSF9B immunoglobulin superfamily,
- member 9B
1557258 a_at 8915 BCLI10 B-cell CLL/lymphoma 10
240623 at - — .
solute carrier family 6
228754 at 6533 SLC6A6 (neurotransmitter transporter,
taurine), member 6
217257 at 6452 SH3BP2 SH3-domain binding protein 2
241036 _at - - -
ATP-binding cassette, sub-family
242553 at 8714 ABCC3 C (CFTR/MRP), member 3
239358 at - - -
210868 s at 79071 ELOVL6 ELOVL fatty acid elongase 6
platelet-activating factor
200815 s at 5048 PAFAHIBI acetylhydrolase 1b, regulatory
subunit 1 (45kDa)
208436 s at 3665 IRF7 interferon regulatory factor 7
208138 at 2520 GAST gastrin
241780 _at - — .
200730 s at 7303 PTP4AL protein tyrosine phosphatase type
—— IVA, member 1
319697 at 9956 HS3STY heparan sulfate (glucosamine) 3-O-
- sulfotransferase 2
201693_s_at 1958 EGR1 early growth response 1
318847 at 10644 IGF2BP2 insulin-like growth factor 2 mRNA
- binding protein 2
230469 _at 219790 RTKN2 rhotekin 2
209917 s _at 11257 TP53TGI TPS53 target | (non-protein coding)
224329 s at 84518 CNFN cornifelin
212253 x_at 100652766 /// 667 DST /// LOC100652766 dystonin /// dystonin-like
238058 at 150381 LOC150381 uncharacterized LOC150381
339334 at 57488 ESYT? Extended synaptotagmin-like
— protein 2
222271 at - - -
long intergenic non-protein coding
216718 at 388699 LINC00302 RNA 307
119076 ¢ 5377 PXMP? peroxisomal membrane protein 2,
S 22kDa
matrix metallopeptidase 1
204475 at 812 MMPI (interstitial collagenase)
221185 s at 84223 1QCG 1Q motif containing G
203586 s at 379 ARIAD ADP-ribosylation factor-like 4D
nuclear casein kinase and cyclin-
2178025 at 64710 NUCKSI dependent kinase substrate |
205767 _at 2069 EREG epiregulin
298360 at 130576 LYPD6B LY6/PLAUR domain containing
- 6B
228917 at - - -
378748 at 966 CD39 CD59 molecule, complement
— regulatory protein
sedoheptulokinase /// transient
219632 s at 23729 /// 7442 SHPK /// TRPV1 receptor potential cation channel,
subfamily V, member
238715 at 646014 LOC646014 Uncharacterized LOC646014
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zinc finger CCCH-type containing

218810 at 80149 ZC3HI2A 1A
395177 at 30223 RABIIFIP] RABI1 family interacting protein
- 1 (class I)
224454 at 55500 ETNK1 ethanolamine kinase 1
carcinoembryonic antigen-related
209498 at 634 CEACAMI cell adhesion molecule 1 (biliary
glycoprotein)
1557257 at 8915 BCLI10 B-cell CLL/lymphoma 10
225133 at 51274 KLF3 Kruppel-like factor 3 (basic)
200340 x at 3164 NRAAT nuclear receptor subfamily 4,
= group A, member 1
1556545 at - - —
212474 at 23080 AVL9 AVL9 homolog (8. cerevisiase)
210241 s at 11257 TP53TGI TPS53 target | (non-protein coding)
243543 at - - -
239132 at 4842 NOS1 nitric oxide synthase 1 (neuronal)
399757 s at 51776 7AK st.erlle alpha .m.otlf apd leucine
- = zipper containing kinase AZK
201194 at 6415 SEPWI selenoprotein W, 1
229874 x_at 100506687 LOC100506687 uncharacterized LOC100506687
302557 at 6782 HSPAL3 heat shock protein 70kDa family,
- member 13
239669 _at - - -
331907 at 27 ABL2 V-abl Abelson murine leukemia
- viral oncogene homolog 2
229074 at 30844 EHD4 EH-domain containing 4
205428 s at 794 CALB2 calbindin 2
205822 s at 3157 HMGCS ] 3-hydroxy-3-methylglutaryl-CoA
— = synthase 1 (soluble)
210869 s at 4162 MCAM melanoma cell adhesion molecule
sterile alpha motif and leucine
225665 at >1776 2AK zipper containing kinase AZK
212781 at 5930 RBBP6 retinoblastoma binding protein 6
232355 at 767579 SNORDI 14-3 small pucleotar RNA, G/ box
membrane bound O-
213288 at 129642 MBOAT2 acyltransferase domain containing
2
221666 s at 29108 PYCARD PYD and CARD domain
- containing
203072 _at 4643 MYOIE myosin IE
ATP-binding cassette, sub-family
215465 at 26154 ABCAI2 A (ABC1), member 12
224453 s at 55500 ETNK1 ethanolamine kinase 1
long intergenic non-protein coding
216935 at 388699 LINC00302 RNA 302
209086 _x_at 4162 MCAM melanoma cell adhesion molecule
sterile alpha motif and leucine
218833 at >1776 2AK zipper containing kinase AZK
209377 s at 9324 HMGN3 high mobility group nucleosomal
- = binding domain 3
sterile alpha motif and leucine
223519 at S1776 28K zipper containing kinase AZK
210138 at 8601 RGS20 regulator of G-protein signaling 20
1558845 at 100506089 LOC100506089 uncharacterized LOC100506089
201819 at 949 SCARBI scavenger receptor class B,
- member 1
natriuretic peptide receptor
204310 s at 4882 NPR2 B/guanylate cyclase B

(atrionatriuretic peptide receptor B
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eukaryotic translation initiation

239377 at 84285 EIFIAD factor 1A domain containing
294611 s at 30331 DNAJCS DnalJ (Hsp40) homolog, subfamily
—— C, member 5
319155 at 26207 PITPNCI phosphaFldylmosHol t.ransfer
— protein, cytoplasmic |
227163 at 119391 GSTO2 glutathione S-transferase omega 2
209633 at 5593 PPPIR3A protein phosp}.latafe 2, regulatory
- subunit B", alpha
219681 s at 30223 RABIIFIP] RABI1 family interacting protein
- = 1 (class I)
221860 at 3191 HNRNPL heterogeneous muclear
— ribonucleoprotein L
243296 _at 10135 NAMPT Nicotinamide
- phosphoribosyltransferase
237133 at - - -
1556000 s at 55727 BTBD7 BTB (POZ) domain containing 7
Rap guanine nucleotide exchange
204681 s at 9771 RAPGEFS factor (GEF) 5
215726 s at 1528 CYBSA cytochrome bS type A
{microsomal)
210886 _x at 11257 TP53TGI TPS53 target | (non-protein coding)
226597 at 92840 REEP6 receptor accessory protein 6
cyclin-dependent kinase 5,
204995 at 8851 CDKS5RI1 regulatory subunit | (p35)
236119 s at 6706 SPRR2G small proline-rich protein 2G
219228 at 55422 ZNF331 zinc finger protein 331
234971 x_at 113026 PLCD3 phospholipase C, delta 3
201127 s at 47 ACLY ATP citrate lyase
Nuclear casein kinase and cyclin-
226880_at 64710 NUCKSI dependent kinase substrate |
209383 at 1649 DDIT3 DNA-damage-m;iumble transcript
204168 at 4758 MGST2 microsomal glutathione S-
transferase 2
339670 at 65268 WNK2 WNK 1ysinf? deficient protein
- kinase 2
myeloid/lymphoid or mixed-
208512 s at 4301 MLLT4 lineage leukemia (trithorax
homolog, Drosophila); translocate
213281 at 3725 JUN Jun proto-oncogene
potassium channel tetramerisation
218310 at 154881 /// 27342 KCTD7 /// RABGEF1 domain containing 7 /// RAB
guanine nucleotide exchan
205151 s at 9865 TRIL TLR4 interactor with leucine-rich
i repeats
218217 at 59342 SCPEPI serine carboxypeptidase 1
integrin, alpha E (antigen CD103,
205055 at 3682 ITGAE human mucosal lymphocyte
antigen 1; alpha polypeptide
215009 s at 100499177 THAP9-ASI THAPS antisense RNA 1 (non-
— = protein coding)
227484 at 57522 SRGAPI SLIT-ROBO Rho GTPase
- activating protein 1
339769 at 1009 CDHI1 Cadbherin 11, type 2, OB-cadherin
— (osteoblast)
230360 _at 342035 GLDN gliomedin
197112 at 23023 TMCCI transmembrape anq coiled-coil
— domain family 1
201482 at 5768 QSOX1 quiescin Q6 sulfhydryl oxidase 1
210337_s_at 47 ACLY ATP citrate lyase
203911 at 5909 RAPIGAP RAP1 GTPase activating protein
206683 at 7718 ZNF165 zinc finger protein 165
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SRY (sex determining region Y)-

202935 s at 6662 SOX9
- box 9
phosphatidylinositol-specific

218951 s at 55344 PLCXD1 phospholipase C, X domain

containing 1
233488 at 84659 RNASE7 ribonuclease, RNase A family, 7
200562 s at 11161 Cldorfl chromosome 14 open reading
—— frame |
ATP synthase, H+ transporting,
208745 at 10632 ATPSL mitochondrial Fo complex, subunit
G
236078 at 57707 KIAA1609 KIAA1609
226226 at 120224 TMEM45B transmembrane protein 45B
213854 at 9145 SYNGRI1 synaptogyrin |
243955 at - - -
199111 at 54629 FAM63B family with sequence similarity 63,
- member B
1560296_at - - —
240038 at - - -

211372 s at 7850 ILIR2 interleukin 1 receptor, type 11

202672 s at 467 ATF3 activating transcription factor 3

218717 s at 55214 LEPRELL1 leprecan-like 1
228366 _at - - —

230516 _at 115416 MALSUI Mitochondrial assembly of

- ribosomal large subunit |
201920 at 6574 SLC20A] solute carrier family 20 (phosphate

transporter), member |
209632 at 5523 PPPIR3A protein phospbatafe 2, regulatory
subunit B", alpha

207367 at 479 ATPI2A ATPase, .H+/K+ transportlpg,

- nongastric, alpha polypeptide

1557256 a at - - -

200811 at 1153 CIRBP cold inducible RNA binding
protein

205201 at 2737 GLI3 GLI family zinc finger 3

227724 at 728190 LOC728190 uncharacterized LOC728190

205403 at 7850 ILIR2 interleukin 1 receptor, type 11

242827 x_at -—- - o
228084 at 81579 PLA2GI2A phospholipase A2, group XIIA

209365_s_at 1893 ECM1 extracellular matrix protein |
243279 at - — .

224946 s at 84317 CCDCI115 coiled-coil domain containing 115
218708 at 29107 NXT1 NTF2-like export factor 1
1560531 at 353132 LCEIB late cornified envelope 1B

207761 s at 25840 METTL7A methyltransferase like 7A
206011 at 334 CASPI caspase 1, apoptosis-related

- cysteine peptidase
long intergenic non-protein coding
213703 _at 150759 LINC00342 RNA 342
224595 at 23446 SLC44A1 solute carrier family 44, member |
294613 s at 30331 DNAJCS DnalJ (Hsp40) homolog, subfamily
— = C, member 5
DIP2 disco-interacting protein 2
212504 at 22982 DIP2C homolog C (Drosophila)
213682 at 10762 NUP50 nucleoporin 50kDa
205247 _at 4855 NOTCH4 notch 4
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uncharacterized protein

228235 at 84848 MGCl6121 MGC 16121
242873 at - - -
pyruvate dehydrogenase kinase,
205960 _at 5166 PDK4 isozyme 4
330494 at 6574 SLC20A] solute carrier family 20 (phosphate
- transporter), member [
291260 s at 31566 CSRNP2 cysteine-serine-rich nuclear protein
= 2
224480 s at 34803 AGPAT9 I-acylglycerol-3-phosphate O-
- = acyltransferase 9
transformer 2 beta homolog
210180 s at 6434 TRA2B (Drosophila)
204621 s at 4939 NR4A? nuclear receptor subfamily 4,
- = group A, member 2
protein inhibitor of activated
217863 at 8554 PIASI STAT, |
236423 at - - -
223421 at 50626 CYHRI cysteine/histidine-rich 1
220272 at 54796 BNC2 basonuclin 2
201791 s at 1717 DHCR7 7-dehydrocholesterol reductase
215574 at - - -
224328 s at 84648 LCE3D late cornified envelope 3D
211828 s at 23043 TNIK TRAF2 and NCK interacting
- kinase
58367 s at 79744 ZNF419 zinc finger protein 419
RAP ArfGAP with RhoGAP domain,
218950_at 64411 A 3 ankyrin repeat and PH domain 3
caspase recruitment domain
1552703_s at 114769 /// 834 CARDI16 /// CASP1 family, member 16 /// caspase 1,
apoptosis-related cysteine
219687 at 55733 HHAT hedgehog acyltransferase
132127 at 1184 CLCNS chloride channel, voltage-sensitive
- 5
218377 s at 10069 RWDD2B RWD domain containing 2B
Ras association (RalGDS/AF-6)
210335 at 9182 RASSF9 domain family (N-terminal)
member 9
227927 at - - -
Ral GEF with PH domain and SH3
227224 at 55103 RALGPS2 binding motif 2
224778 s _at 57551 TAOK1 TAO kinase 1
229566 _at 645638 LOC645638 WDNM 1-like pseudogene
202734 at 9322 TRIP10 thyroid hormone receptor
- interactor 10
201851 at 6455 SH3GL1 SH3-domain GRB2-like 1
237337 at - - —
37152 at 5467 PPARD peroxisome proliferator-activated
— receptor delta
209687 at 6387 CXCL12 chemokine (C-X-C motif) ligand
- 12
203152 at 64976 MRPLAO mitochondrial ribosomal protein
- 140
201627 s _at 3638 INSIG1 insulin induced gene 1
neuralized homolog 3 (Drosophila)
232593 at 93082 NEURL3 pseudogene
224769 at 57551 TAOK1 TAO kinase 1
209702 at 79068 FTO fat mass and obesity associated
204546 _at 9764 KIAA0513 KIAA0513
939994 at 5648 MASP| mannan-binding lectin serine

peptidase | (C4/C2 activating
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component of Ra-reactive fac

UDP-N-acetyl-alpha-D-
galactosamine:polypeptide N-

239930_at 2590 GALNT2 acetylgalactosaminyltransferase 2
(Gal
glycine amidinotransferase (L-
203178 at 2628 GATM arginine:glycine
amidinotransferase)
235782 at - - -
218181 s at 9448 MAP4K4 mitogen-activated protein kinase
- kinase kinase kinase 4
233520 s at 202333 CMYAS cardiomyopathy associated 5
213456 _at 25928 SOSTDCI sclerostin domain containing |
219528 s at 64919 BCLIIB B-cell CLL/lymphoma 11B (zinc
— = finger protein)
224945 at 55727 BTBD7 BTB (POZ) domain containing 7
314866 at 5379 PLAUR plasminogen activator, urokinase
- receptor
209941 at 3737 RIPK1 receptor (TNFRSF)-interacting
- serine-threonine kinase |
226029 at 57216 VANGL2 vang-like 2 (van gogh, Drosophila)
212596 s at 10042 HMGXB4 HMG box domain containing 4
399873 at 183219 KCTD21 potassium channel tetramerisation
A domain containing 21
226392 at 5922 RASA2 RAS p21 protein activator 2
396005 at 7326 UBE2GI ubiquitin-conjugating enzyme E2G
314445 at 27936 ELL? elongation factor, RNA
- polymerase II, 2
227680 at 284695 ZNF326 zinc finger protein 326
227786 at 90390 MED30 mediator complex subunit 30
222067 x_at 3017 HIST1H2BD histone cluster 1, H2bd
1569106 s at 55209 SETDS SET domain containing 5
231785 at 4909 NTF4 neurotrophin 4
223937 at 27086 FOXP1 forkhead box P1
1558685_a_at 158960 LOC158960 uncharacterized protein BC009467
311965 at 677 ZFP36L1 zinc finger protein 36, C3H type-
- like 1
39549 at 4862 NPAS2 neuronal PAS domain protein 2
203800 s at 63931 MRPS14 mitochondrial ribosomal protein
= S14
1556321 a at - - -
212321 at 8879 SGPL1 sphingosine-1-phosphate lyase 1
397154 ¢ 26010 SPATSIL spermatogenesis associated, serine-
S rich 2-like
218774 at 28960 DCPS decapping enzyme, scavenger
312268 at 1992 SERPINB1 serpin peptidase inhibitor, clade B
— {ovalbumin), member 1
213134 x_at 10950 BTG3 BTG family, member 3
230669 at 5922 RASA2 RAS p21 protein activator 2
long intergenic non-protein coding
1559901 s at 388815 LINC00478 RNA 478
395708 at 25953 PNKD paroxysmal nonkinesigenic
— dyskinesia
242558 at - - -
226043 _at 26086 GPSM1 G-protein signaling modulator |
protein tyrosine phosphatase,
210236 at 8500 PPFIAI receptor type, f polypeptide

(PTPRF), interacting protein
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natriuretic peptide receptor

214066 x_at 4882 NPR2 B/guanylate cyclase B
(atrionatriuretic peptide receptor B
240024 at 23541 SEC14L2 SEC14-like 2 (S. cerevisiae)
335462 at 132864 CPEBR? Cytoplasmic polyadenylation
— element binding protein 2
1554015_a at 1106 CHD2 chromodomain helicase DNA
- binding protein 2
leucine-rich repeats and calponin
235347 _at 84859 LRCH3 homology (CH) domain containing
330847 at 56897 WRNIP1 Werner helicase interacting protein
- 1
201427 s at 6414 SEPP1 selenoprotein P, plasma, 1
1557905 s at 960 CD44 CD44 molecule (Indian blood
- group)
nuclear receptor binding SET
219084 at 64324 NSDI domain protein |
206176 at 654 BMP6 bone morphogenetic protein 6
219826 at 79744 ZNF419 zinc finger protein 419
212356 at 23351 KHNYN KH and NYN domain containing
ribosomal protein S6 kinase,
218909 at 26750 RPS6KC1 52kDa, polypeptide |
230555_s_at 90390 MED30 Mediator complex subunit 30
312687 at 3987 LIMS1 LIM and .senescent. cell antigen-
- like domains |
203098 _at 9425 CDYL chromodomain protein, Y-like
399054 at 677 ZFP36L1 zinc finger protein 36, C3H type-
- like 1
236039 _at 284348 LYPD5 LY6/PLAUR domain containing 5
209661 at 3801 KIFC3 kinesin family member C3
i y
209560 s at 8788 DLK1 delta-like 1 homolog (Drosophila)
395812 at 619208 C6orf225 chromosome 6 open reading frame
- 225
227829 at 120071 GYLTLIB glycosyltransferase-like 1B
238623 at - - —
229415 at 54205 CYCS cytochrome c, somatic
209222 s at 9885 OSBPL2 oxysterol binding protein-like 2
cysteine-rich secretory protein
1555809 _at 83716 CRISPLD2 LCCL domain containing 2
ATP-binding cassette, sub-family
204567 s _at 9619 ABCGlI G (WHITE), member |
solute carrier family 28 (sodium-
232277 at 64078 SLC28A3 coupled nucleoside transporter),
member 3
237197 at - - -
395209 s at 118424 UBE2J)2 ubiquitin-conjugating enzyme E2,
- 2
231916 _at 4842 NOS1 nitric oxide synthase 1 (neuronal)
212279 at 27346 TMEM97 transmembrane protein 97
NME/NM23 nucleoside
204862 s at 4832 NME3 diphosphate kinase 3
230483 at - - -
212856 _at 23151 GRAMDA4 GRAM domain containing 4
394650 at 114569 MAL2 mal, T-cell differentiation protein 2
- (gene/pseudogene)
regulatory factor X, 5 (influences
202963 at 3993 REXS HLA class II expression)
225320 at 90550 MCU mitochondrial calcium uniporter
336274 at 3662 EIF3B eukaryotic translation initiation

factor 3, subunit B
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putative homeodomain

209780 _at 57157 PHTF2 transcription factor 2
218873 s at 54793 KCTD9 potassium channel tetramerisation
= domain containing 9

227787 s at 90390 MED30 mediator complex subunit 30
230296 at 730094 Cl6orf52 chromosome 16 open reading
- frame 52
222892 s at 55287 TMEM40 transmembrane protein 40
carcinoembryonic antigen-related
210610 at 634 CEACAMI cell adhesion molecule 1 (biliary
glycoprotein)
heat shock 70kDa protein 5
230031 at 3309 HSPAS (glucose-regulated protein, 78kDa)
238477 _at 10749 KIF1C kinesin family member 1C
309409 at 1387 GRBI10 growth factor receptor-bound
- protein 10
317995 at 53477 SQRDL sulfide quinone reductase-like
— (yeast)
family with sequence similarity 63,
226873 at 54629 FAM63B member B
1553722 s at 220441 RNF152 ring finger protein 152
WD repeat domain,
204710_s _at 26100 WIPL phosphoinositide interacting 2
212653 s at 23301 EHBP1 EH domain binding protein 1
cytochrome P450, family 27,
203979 _at 1593 CYP27A1 subfamily A, polypeptide |
244350 _at 4651 MYOI10 myosin X
223233 s at 57530 CGN cingulin
1555967 at - - -
CTAGEIL5P /// CTAGE family, member 15,
14355+ at 12%‘2‘5;3; % ‘1‘2?;;1‘25/5/9 CTAGE4 /// CTAGE6P |  pseudogene /// CTAGE family,
- 643854 /Il CTAGES /// member 4 /// CTAGE family,
CTAGE9 member
HIST1H2AB /// histone cluster 1, H2ab /// histone
214469 at 3012 /778335 HISTIH2AE cluster 1, H2ae
microtubule associated
212472 at 9645 MICAL2 monoxygenase, calponin and LIM
domain containing 2
298115 at 64762 FAMS9A family with sequence similarity 59,
- member A
PR domain containing 1, with ZNF
228964 at 639 PRDM1 domain
230027 s at 34545 MRPLA3 mitochondrial ribosomal protein
- 143
207318 s _at 8621 CDK13 cyclin-dependent kinase 13
291689 s at 51227 PIGP phosphatidylinositol glycan anchor
= biosynthesis, class P
ChaC, cation transport regulator
219270 at 79094 CHACI homolog 1 (E. coli)
225299 at 4645 MYOSB myosin VB
339770 at 33850 ESYT3 extended synaptotagmin-like
— protein 3
396399 at 79982 DNAJB4 DnalJ (Hsp40) homolog, subfamily
— B, member 14
226656 _at 10491 CRTAP cartilage associated protein
228852 at 2029 ENSA endosulfine alpha
206239 s at 6690 SPINK1 serine peptidase inhibitor, Kazal
- type 1
210993 s at 4086 SMADI1 SMAD family member 1
138462 at 34959 UBASH3B ubiquitin associated and SH3
— domain containing B
211962 s at 677 ZFP36L1 zinc finger protein 36, C3H type-
— = like 1
294666 at 197370 NSMCE] non-SMC element 1 homolog (S.
— cerevisiae)
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239028 at 130574 LYPDé6 LY6/PLAUR domain containing 6
213577 at 6713 SQLE squalene epoxidase
202011 at 7082 TIP1 tight junction protein 1 (zona

- occludens 1)

212254 s at 100652766 /// 667 DST /// LOC100652766 dystonin /// dystonin-like
291701 s at 64220 STRAG stimulated by retinoic acid gene 6
- = homolog (mouse)
339576 at 57509 MTUS1 microtubule associated tumor

- suppressor |
234418 x at 960 CD44 CD44 molecule (Indian blood
- group)
227985 at 100506098 LOC100506098 uncharacterized LOC100506098
213462 at 4862 NPAS2 neuronal PAS domain protein 2
224975 at 4774 NFIA nuclear factor VA
225990 at 91653 BOC Boc homolog (mouse)
240616 _at - - -
solute carrier organic anion
219911 s at 28231 SLCO4AL transporter family, member 4A1
224970 at 4774 NFIA nuclear factor VA
214623 at 26226 FBXW4P1 F-box and WD repeat domain
- containing 4 pseudogene 1
239478 x_at 55668 Cldorf118 chromosome 14 open reading
— frame 118
226909 at 85460 ZNF518B zinc finger protein 518B
208670 s at 13741 EIDI EP300 interacting inhibitor of
- differentiation 1
206192 at 1041 CDSN corneodesmosin
222173 s at 55357 TBCID2 TBCI1 domain family, member 2
228450 at 144100 PLEKHA7 pleckstrin homology domain
- containing, family A member 7
1558097 at 253143 PRRI14L proline rich 14-like
219373 _at 54344 DPM3 dolichyl-phosphate
— mannosyltransferase polypeptide 3
230388 s at 644246 KANSLI-ASI KANSLI antisense RNA 1 {non-
protein coding)
207098 s at 55669 MEFNI1 mitofusin 1
223484 at 84419 Cl50rf48 chromosome 15 open reading
- frame 48
244804 at 8878 SQSTMI sequestosome 1
229679 at 400073 Cl120rf76 chromosome 12 open reading
- frame 76
methylmalonic aciduria (cobalamin
225826 _at 326625 MMAB deficiency) cblB type
transmembrane and coiled-coil
213352 at 23023 TMCCI domain family |
carcinoembryonic antigen-related
211883 x at 634 CEACAMI cell adhesion molecule 1 (biliary
glycoprotein)
HISTIH2BC ///
HIST1H2BE /// histone cluster 1, H2bc /// histone
210387 at 8339 ggfgé/‘; ggf7344 " HIST1H2BF /// cluster 1, H2be /// histone cluster 1,
HISTIH2BG /// H2bf /// his
HISTIH2BI
210916 s at 960 CD44 CD44 molecule (Indian blood
- group)
solute carrier family 25
221432 s at 81894 SLC25A28 (mitochondrial iron transporter),
member 28
218487 at 210 ALAD aminolevulinate dehydratase
393264 at 50774 MESDC1 mesoderm development candidate
- 1
206356 s at 2774 GNAL guanine nucleotide binding protein

(G protein), alpha activating
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activity polypeptide,

218097 s _at 79004 CUEDC2 CUE domain containing 2
228001 at 757 TMEMS0B transmembrane protein 50B
212441 at 9778 KIAA0232 KIAA0232

201854 s at 23300 ATMIN ATM interactor

121 at 7849 PAXS paired box 8
222143 s at 64419 MTMR14 myotubularin related protein 14
1558002 at 1171 STRAP Serme/threor.une kmase. receptor
- associated protein
226040 _at - - -
226141 at 91050 CCDC149 coiled-coil domain containing 149
1556567 at 4676 NAP1LA nucleosome alsiskf;rr;bly protein 1-
small nuclear ribonucleoprotein
226263 at 154007 SNRNP48 48kDa (U11/U12)
212074 at 23353 SUNI Sadl and UNC84 domain
— containing |
227387 at 54780 NSMCE4A Non-SMC element 4 homolog A
- (S. cerevisiae)
232795 at - - -
matrix metallopeptidase 9
203936 s at 4318 MMP9 (gelatinase B, 92kDa gelatinase,
92kDa type IV collagenase)
395033 at 6482 ST3GALI ST3 betg-galactomde alpha-2,3-
- sialyltransferase 1
209109 s at 7105 TSPAN6 tetraspanin 6
213351 s at 23023 TMCCI transmembrape anq coiled-coil
- = domain family 1
203047 at 6793 STK10 serine/threonine kinase 10
220721 at 80110 ZNF614 zinc finger protein 614
DIP2 disco-interacting protein 2
1556127 at 23181 DIP2A homolog A (Drosophila)
215016 x_at 100652766 /// 667 DST /// LOC100652766 dystonin /// dystonin-like
carcinoembryonic antigen-related
206576_s_at 634 CEACAMI cell adhesion molecule 1 (biliary
glycoprotein)
240674 at 3720 JARID? jumonji, AT rlgh interactive
- domain 2
225646 _at 1075 CTSC cathepsin C
1554010 at 3340 NDST1 N-deacetylase/N-sulfot.ransferase
- (heparan glucosaminyl) 1
204100 at 7067 THRA thyroid hormone receptor, alpha
391840 at 5791 PTPRE protein tyrosine phosphatase,
- receptor type, E

209078 s at 25828 TXN2 thioredoxin 2

218530 at 29109 FHODI formin homology 2 domain
— containing |

235434 at - - -

230063 at 9422 ZNF264 zinc finger protein 264

40420 at 6793 STK10 serine/threonine kinase 10

221027 s at 81579 PLA2GI2A phospholipase A2, group XIIA
244202 at - - -

312108 at 13197 FAF? Fas associated factor family
- member 2
204294 at 275 AMT aminomethyltransferase
dehydrogenase/reductase (SDR
225503 at 207063 DHRSX family) X-linked
212810 s at 6509 SLC1A4 solute carrier family I

(glutamate/neutral amino acid
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transporter), member 4

214814 at 91746 YTHDC1 YTH domain containing |
228468 at 84930 MASTL microtubule associated
serine/threonine kinase-like
209108 at 7105 TSPAN6 tetraspanin 6
220444 at 79230 ZNF557 zinc finger protein 557
206172 at 3598 IL13RA2 interleukin 13 receptor, alpha 2
225002 s at 25870 SUMEF2 sulfatase moditying factor 2
212205 at 94239 H2AFV H2A histone family, member V
228851 s at 2029 ENSA endosulfine alpha
209048 s at 23613 ZMYNDS zine finger, MYND-type
- containing 8§
211846 s at 5318 PVRLI poliovims receptor-rel.ated 1
- (herpesvirus entry mediator C)
238909 at 6281 S100A10 S100 calcium binding protein A10
205503 at 5734 PTPN14 protein tyrosine phosphatase, non-
receptor type 14
343829 at 673 BRAF v-raf murine sarcoma viral
- oncogene homolog Bl
244379 at - - -
223251 s at 55608 ANKRDI10 ankyrin repeat domain 10
202633 at 11073 TOPBPI topoisomerase (DNA) 1I binding
— protein 1
214502 at 8970 HIST1H2BJ histone cluster 1, H2bj
191773 at 2004 ELK3 ELK3, ETS-domain protein (SRF
— accessory protein 2)
41858 at 27315 PGAP2 post-GPI attachment to proteins 2
212850 s at 4038 LRP4 low density lipoprotqin receptor-
— = related protein 4
223408 s at - - -
HIST1H2AD ///
HISTIH3A ///
HISTIH3B ///
HISTIH3C ///
3013 /78350 /1 8351 111 HISTIH3D /// histone cluster 1, H2ad /// histone
8352 /// 8353 /// 8354 /// .
214472 at 3355 /// 8356 /// 8357 11/ HISTI1H3E /// cluster 1, H3a /// histone cluster 1,
3358 / HISTIH3F /// H3b /// histo
HISTIH3G ///
HISTIH3H ///
HISTI1H31///
HISTIH3J
225647 s at 1075 CTSC cathepsin C
1559977 a at 284723 SLC25A34 solute carrier faﬂ‘ly 25, member
211347 at 3555 CDC14B CDC14 cell division cygle 14
- homolog B (S. cerevisiae)
1558208 at - - -
227570 at 144110 TMEMS86A transmembrane protein 86A
227492 at 100506658 /// 647859 LOC647859 /// OCLN occludin pseudogene /// occludin
1558778 s at 57496 MKIL2 MKL/myocardin-like 2
nuclear receptor subfamily 1,
31637 s at 7067 //1 9572 NRIDI1 /// THRA group D, member 1 /// thyroid
hormone receptor, alpha
229190 at 100507376 LOC100507376 uncharacterized LOC100507376
236188 s at 4676 NAP1LA Nucleosome alislizrzbly protein 1-
DIP2 disco-interacting protein 2
212503 s at 22982 DIP2C homolog C (Drosophila)
nuclear receptor subfamily 1,
204760 s at 7067 //1 9572 NRIDI1 /// THRA group D, member 1 /// thyroid

hormone receptor, alpha
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212099 at 388 RHOB ras homolog family member B
314873 at 91355 LRPSL low density lipopr(.)tein receptor-
— related protein S-like
228181 at 7779 SLC30A1 solute carrier family 30 (zinc
transporter), member |
calmodulin regulated spectrin-
212763 at 23271 CAMSAP2 associated protein family, member
2
226285 at 4076 CAPRINI cell cycle associated protein 1
313567 at 3340 KPNA4 karyopherin alpha 4 (importin
- alpha 3)
nuclear factor of kappa light
203927 at 4794 NFKBIE polypeptide gene enhancer in B-
cells inhibitor, epsilon
HISTIH2BC ///
HIST1H2BE /// histone cluster 1, H2bc /// histone
208523 x at 8339 ggfgé/‘; ggf; a4 HIST1H2BF /// cluster 1, H2be /// histone cluster 1,
HISTIH2BG /// H2bf/// his
HISTIH2BI
219389 at 55061 SUSD4 sushi domain containing 4
202329 at 1445 CSK c-src tyrosine kinase
238523 at 79786 KLHL36 kelch-like 36 (Drosophila)
1565016 at 3976 PRMTI protein arginine methyltransferase
- 1
226409 at 128637 TBC1D20 TBCI1 domain family, member 20
229926 at 100500850 MIR3682 microRNA 3682
HISTIH2BC ///
HIST1H2BE /// histone cluster 1, H2bc /// histone
208527 x at 8339 ggfgé/‘; ggf; a4 HIST1H2BF /// cluster 1, H2be /// histone cluster 1,
HISTIH2BG /// H2bf/// his
HISTIH2BI
223598 at 5887 RAD23B RAD23 homolog B (8S. cerevisiae)
243797 at 9262 STK17B serine/threonine kinase 17b
203317 at 13550 PSD4 pleckstrin an(.i Sec7 domain
containing 4
230965 _at 9099 USP2 ubiquitin specific peptidase 2
HISTIH2BC ///
HIST1H2BE /// histone cluster 1, H2bc /// histone
208490 x at 8339 ggfgé/‘; ggf; aan HIST1H2BF /// cluster 1, H2be /// histone cluster 1,
HISTIH2BG /// H2bf/// his
HISTIH2BI
235514 at 151516 ASPRV1 aspartic peptidase, retroviral-like 1
209098 s at 182 JAGI jagged 1
1554229 at 153222 CREBRF CREBS3 regulatory factor
209398 at 3006 HISTIHIC histone cluster 1, Hlc
302629 at 10513 APPBP2 amyloid beta precursor protein
- (cytoplasmic tail) binding protein 2
203438 s at 35847 ASF1A ASF1 anti-silencing ﬁll:lC.tl()n 1
— = homolog A (8. cerevisiae)
238005 s at 35047 SIN3A SIN3 transcription regulator
= homolog A (yeast)
HISTIH2BC ///
HIST1H2BE /// histone cluster 1, H2bc /// histone
214455 at 8339 ggfgé/‘; ggf7344 " HIST1H2BF /// cluster 1, H2be /// histone cluster 1,
HISTIH2BG /// H2bf/// his
HISTIH2BI
214073 _at 2017 CTTN cortactin
203140 _at 604 BCL6 B-cell CLL/lymphoma 6
232150 at - - -
208546 x at 8345 HIST1H2BH histone cluster 1, H2bh
243446 _at 84962 AJUBA ajuba LIM protein
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(-] 236207 at 6744 SSFA2 sperm specific antigen 2
g 212016 s at 5725 PTBPI polypyrimidine tract binding
protein 1
@\ 232311 at 567 B2M Beta-2-microglobulin
Q‘ 219711 at 54807 ZNF586 zinc finger protein 586
L
N H2B histone family, member S
208579 x at 54145 /// 85236 H2BFS /// HISTIH2BK (pseudogene) // histone cluster 1,
a8 H2bk
Q\ 239493 at 6129 RPL7 ribosomal protein L7
214074 s at 2017 CTTN cortactin
@\ 228091 at 55014 STX17 syntaxin 17
234331 s at 151354 FAMS4A family with sequence similarity 84,
@\ member A
\O 212372 at 4628 MYHI0 myosin, heavy chain 10, non-
N muscle
o
<
—
- or reference datasets and quantitating the response in each of the pharmacodynamics
@\

biomarkers of multiple signature pathways to different doses of CTO exposure in vivo to the

varying doses of CTO.
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