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ABSTRACT

Systems biology has become an essential component of drug discovery, attempting to
combine experimental data with computational modeling to capture different levels of
cellular function (such as signaling, transcription, and regulation) and integrate them in
predictive models. These models are then used to best understand the drug mode of
action (MOA), identify new targets and predict clinical drug efficacy and toxicity. In this
study, we tried to identify signaling pathways related to drug efficacy in one of the most
lethal malignancies worldwide, hepatocellular carcinoma (HCC). Particularly, gene
expression data were collected for various HCC cell lines treated with anticancer
compounds of known clinical efficacy. Each compound had been categorized with a
‘pass’ or ‘fail’ label according to their success or failure in human clinical trials. For
labeling each drug we constructed a graphical user interface that parses clinical trials
databases for clinical outcomes containing the respective compound. Thus, having
available a dataset consisting of labeled drugs as observations and genes as features a
supervised learning method was applied (feature selection) to identify genes predictive
of the drugs’ clinical efficacy. Finally, using the extracted data as an input to a pathway
construction algorithm, we were able to infer signaling networks on the proteomic level
that best fit the measured gene expression signatures. We identified reactions and
pathways playing an important role as accurate predictors for the efficacy of nine drugs
in HCC.
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NEPIAHWH

Ta TeAeuTaia Xpovia 0 TOPEAG TNG CUCTNMIKNAG BloAoyiag atroTeAesi éva atrd Ta KUpIdTepa
media  €peuvag yia  avakAAuywn VEWV  QAPUOKEUTIKWY ouoiwv. H avaiuon Twv
TTEIPAMOTIKWY  OEOOUEVWYV  UE  UTTOAOYIOTIKEG MEBODOUG WUTTOPEI va XOPTOYPAQrOEl
OIOQOPETIKEG KUTTAPIKEG AcITOupyieg (OTTWG EVOOKUTTAPIKN ONPATOdOTNON, METAYPA®PH,
PUBUICTIKOI TTAPAYOVTEG) KAl VA TIG EVOWPATWOEI O€ TTPOYVWOTIKA PovTéAa (predictive
models). £Tn cuvéxela, Ta PovTéAa auTd XPNOIKOTTOIOUVTAI TTPOKEIUEVOU VO EPUNVEUBEI
000 KOAUTEPQ KAl TTIO CUYKEKPIYEVA YIVETAI O JNXAVIOPOG dpAong TwV @apudkwyv (mode
of action — MOA) ue TeAIKO 0TOX0 TNV TTPOPAEWN TNG ATTODOTIKOTNTAG KAl TOEIKOTNTAG TNG
dpdong Toug.

AVTIKEIYEVO TNG TTapoUCAG JITTAWUATIKAG €PYaCiag NTAv O EVTIOTTIONOG ONUATODOTIKWYV
MOVOTTATIWV TTOU OXETICOVTAl PE TNV KAIVIKI) ATTOOOTIKOTNTA QAPUAKWY € dia aTTd TIG TTI0
ouvnBIoPEVEG TTAYKOOMIWG aoBéveleg, Tov NTTaTIKO Kapkivo (hepatocellular carcinoma —
HCC). Apxikd, cUAEXBnKkav dedouéva yovIOIOKNG EKQPAoNnG aTTO dIAPOPES KUTTAPIKES
ocIpEG UTTO TNV TTapoucdia 9 avTIKOPKIVIKWY OUCIWV KAl £QAPPOOTNKE dia pEB0SOG
emMAOYNG xapakTnpioTIKwy (feature selection) €101 woTe va emAexBei Eva uttooUvoAo
yovidiwv T1ou Traifouv kKaBopioTikG pdéAo oto MOA Twv ouciwv autwv. lMNa Ttnv
katnyoplotroinon (labeling) Twv dciyudtwy KaATaokeudoTNKE €va epyaAeio-TagivounTtng
ME TO OTTOI0O KATTOIOG XPNOTNG €TTIAEYEl €va OTTOIOOATIOTE QAPUAKO I oucia Kal To
Tagivopei pe éva label PASS/FAIL pe Baon TIG KAIVIKEG BOKIUES TTOU €XOUV YiVEl yia TO
EMAeYPEVO QAPUAKO. To epyalEio TTEPIEXEL, ETTIONG, EVOWUATWHEVO £vav web browser
O1Tou @opTwvovTal online o1 KAIVIKEG OOKIUEG TTOU €XOUV TTPAYMATOTTOINBEI aAAG Kal
éyypaga atro 1o ‘orange book’ Tou opyaviopou FDA (Food and Drug Administration) 1o
OTTOIO TTEPIEXEI TTANPOPOPIEC YIa TA EYKEKPIMEVA OTnV ayopd @dpuaka (labels and
approval letters). 21n ouvéxela, divovrag Ta eTmAeyuéva yovidla (gene signature) wg
€ico0d0 o€ évav aAyopiBuo KaTtaokeung povoTraTiwy (pathway construction) pag diveral n
ouvaTtoTNTa va ONUIOUPYNOOUME ONUATOOOTIKA OiKTUa TTOU TTEPIYPAPOUV T WETAdOON
KUTTOPIKOU OAMATOC (aTTO TO YEVOMIKO HEXPI TO PUOQOTTPWTEOUIKO eTTiTTE®O). ‘ETOI, HE
TNV TTAEIOYPN@Ia TWV CUYXPOVWYV QAPHAKWY VA dPOUV OTO QPWOPOTTPWTEONIKO ETTITTEDO,
MTTOPOUME VO EVTOTTIOOUUE EKEIVES TIC PWOPOTTPWTEIVEG TTOU TTAICOUV KUPIO POAO OTNV
KAIVIKI) aTTOO0TIKOTNTA TWV UTTOKEIMEVWV QPAPUAKWV.

OEMATIKH MNMEPIOXH: ZuoTtnuiki BioAoyia, BioTTAnpo@opikn

AEZEIX KAEIAIA: Mnxaviky pdBnon, onuatodoTikd povoTtrdria, BlioAoyikad dikTua,
YyoVvIOIOKI] £K@pacn, avaAuon dEQONEVWIV



