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“H Kataokeun Kpuppévwv Xapaktnplotikwyv yia Fovidiakég Ekppaoelg BeAtiwvel Tnv
NpoBAentikn ikavotnta ”

NEPINAHWH

H avaluon yoviSlakwv ekdpaoewv otoxeVel otn PeAtiwon tng Katavonong tTwv evdoysvwy
KUTTAPLKWV Slepyaotwy Kol CUPBAAAEL 0TV mLTUX epapuoyr TNG ECATOULKEUUEVNG LATPLIKAG. H
gUPAVION TWV TEXVOAOYLWV YoVISLaKWY eKPpacewVv uPnAwy armodooewyv, OTWE ULKPOCUOTOLYLES
(microarrays) kat aAAnAouyxioa RNA (RNAseq) kaBwg kat n mpoéodatn peiwon Tou KOOTOUG,
odnynoav otnv €kpnén dnuooLwv-6labéoipwy cuvolwv dedopévwy. Ta mapayoueva cUVoAa
Sebopévwy eival avamodeukTa PHeYAANG SLAoTaoNnG e TUTILKA UIKPO péyeBog Selypotog mou
nieplopilel coBapd tn SuvatotnTa SnULOUPYLOC avamapayWYLLWY TIPOYVWOTIKWY MOVTEAWY. H
Suvatotnta avgnong tng MPOoPAENTIKNG LoXVOoG XWPILG anwAela MANpodopLWV Tou HeTPNBEVTOG
yoviSLwpatog og évo veooloTato oUvolo Sedopévwy eivat ULotng onuaciog. Mapd to yeyovoc
OTL Slddope;g HeAETEC €xOuv TPOOTIAONOEL va E€MITUXOUV HElwon Twv SlaoTACEWY Kal
CUYXWVEUON ouvOAwv edopévwy, wote va avgnBel n anddoon kal n eupwotia Tng Taflvopnong,
g€akoAouBoUV va UTIAPXOUV TIPOKANOELG KUPLWG AOYW TOU TEPLOPLOUEVOU O0plOpol Sedopévwy
KOOWCE Kal TNG TEXVOAOYLKAC oKAopopdiag Kal eTepoyEveLag ota cUVOAa SeSouEvwy.



ALOTIOLWVTAG TNV TTAEOVOOTIKOTNTA TWV YOVLOLOKWY S€SOUEVWY, KOTAOKEUAOAUE KABOALKOUG
KPUHUUEVOUG XWPOUG ULKPOTEPWVY SLACTACEWY TOU YOVISLWUATOG, Xpnolpomnolwvtag Sladopeg
TMPOOEYYIOELG HElWONG TWV SLACTACEWV KAl £VO TIOLKIAO UVOAO CUVOAWV SeS0UEVWVY. OL TEXVIKEG
Principal Component Analysis (PCA), kernel PCA kat Neural Network Autoencoder edapupootnkav
oe oUvoha Sedopévwv amd téooeplg SLadOPETIKEG TMAATPOPUES. EVW Ol YPOUUIKEG TEXVIKEG
£6e1€av KaAUTepeg eTIOOELC AVACUYKPOTNGONG, OL LN YPOUHLKEG TIPOOEYYLOELS NTaV o BEon va
KoTaypAaPouv 1o TIOAUTTAOKEG YOVLOLOKEG AAANAETILOPACELS, amoAapBavovtag £ToL LOXUPOTEPN
nipoBAenttikny Suvapn. Otav veodavr) cUvola yovidlakwv ekppdoewv mpofdallovtal os €va
KPUPUEVO Ywpo 200 OSlactdoewv, n  TPOoPAemTIKA  OYUC PBeAtiwbnke.  EmutAfov,
TIPAYLLOTOTIOLNCAE Eva Teipapa LEYAANG KAlpaKkag, omou ol péBodol peiwong Twv Slaotdoswy
ekTaLSeUTNKAV O€ £va oUVOAo 59864 povadikwy delypdtwy. H oxig tafvopnong BeAtiwonke
TIEPALTEPW ELSLKA YLO TNV TEXVIKN Autoencoder. AlpoadoOKkNnTa, N oTATIOTIKN HETOBANTOTNTA TWV
MPOOBETWY CUVOAWV SeSopEVWY alEnoe TNV amddoon TagvopnNong UITOVOWVTACG OTL aBelTnKAV
KoAUtepa meplmAoka BLOAOYIKA XOPaKTNPLOTIKA. EmutAéoy, e€stacape Tn Suvatotnta avénong
Twv dedopévwy xpnouomolwvtag dedopéva amno Stadopeg MAATHOPUES, KOTAOKELALOVTAG EVal
evOLAUECO XWPO XOPUKTNPLOTIKWY TIou Selyvel OTL Otav ol MAATHOpUEG Holpalovial Kowva
XQPAKTNPLOTIKA (0mw¢ GLP570 kat GLP96) BeAtiwvetal n poPAsmTiki amodoon,.
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“Latent Feature Construction for Gene Expressions Improves Predictions”

ABSTRACT

Gene expression analysis aims to improve the understanding of the intrinsic cellular processes
and contribute towards the successful implementation of personalized medicine. The advent of
high-throughput gene expression technologies such as microarrays and RNA-sequencing
(RNAseq) as well as the recent reduction of cost resulted in an explosion of publicly-available
datasets. The generated datasets are inevitably high-dimensional with typically small sample size
that severely limits the potential for developing reproducible prognostic models. Being able to



increase the predictive power without losing the information of the measured genome on a
newly-produced dataset is of paramount importance. Despite the fact that various studies
attempt to perform dimensionality reduction and dataset integration so as to increase
classification performance and robustness, there are still challenging issues primarily due to the
limited number of data as well as the technological diversity and heterogeneity across the
datasets.

Exploiting the redundancy of genomics data, we constructed low-dimensional, universal, latent
feature spaces of the genome utilizing several dimensionality reduction approaches and a diverse
set of curated datasets. Standard Principal Component Analysis (PCA), kernel PCA and Neural
Network Autoencoders were applied on datasets from four different platforms. While linear
techniques showed better reconstruction performance, nonlinear approaches were able to
capture more complex gene interactions, and thus enjoyed stronger classification power. When
newly-seen gene expression datasets projected to a latent space of 200 dimensions, the
classification power was improved. Moreover, we performed a large-scale experiment where the
dimensionality reduction methods were trained on an integrated set of 59864 unique samples.
The classification power was further improved especially for Autoencoder. Rather surprisingly,
the statistical variability of the additional datasets increased the classification performance
implying that intricate biological features were better learn. We additionally tested the possibility
of cross-platform data augmentation by constructing an intermediate feature space showing that
when platforms share common characteristics (such as GLP570 and GLP96) the predictive
performance was also improved.



