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“MaBaivovtag Blioloyikd Eppunvevoipeg Kpudég Avanapaotdoelg and BioAoyikd AsSopéva”

NepiAnyn

Ta dedopéva yovidlakng Ekppaong elvat Katd KUpLo Adyo moAUSLACTATA E TIOAU ULIKPO aplBuo detypdtwy. Autd obnyel oe
OTOTLOTIKEG Kal LeB0SOAOYLKEC TIPOKANGELG, OL OTIOLEG TTPETTEL VO OAVTLUETWTTLOTOUV YLO TNV MIEPETALPW AVAAUOHN KOl KATOVONGON
TWV UTIOKELPEVWVY BLOAOYIKWV LNXOVIOUWYV TIOU UTtdpXouv o€ 6eSopéva autoU Tou TuTou. ' auTo To OKOMO, £€Xouv mpotabel
pEBobdol pelwong Slaotdoswy, oL onoleg pabaivouv Eva xwpo xapnAotepng didotacng (kpudog SLavUo LATIKOC XWPOG) TIoU
anoteAeital and VEEC LETABANTEG KAL AVATIAPLOTOUV Ta apxLlkd SeSopéva we abpolopa avtwyv (KkpudEég avamapaotdoelg). H
TipoPoAn Twv apxkwv SeSopévwy otov Kpudo SLavUoUATIKO XWPO cUUTILELEL Ta Sedopéva, evw SLATNPEL TN CNUAVTLKH TOUG
mAnpodopia Kal PelwveL To B6pupo.

OL KAOLOGLKEG TEXVIKEG HElwong SlacTacswy, Onw n availuon Kupiwv cuvictwowv (PCA), Bplokouv kpudEG avamapaoTAcELg
oL omoieg 6ev eival BloAoyikd eppnveVoLeg. Ma tnv kaAltepn Bloloyikr epunveia, £xouv mpotabel véeg uEBodoL oL omoleg
Bplokouv apalég KPUDEG aVATIOPOOTACELG. JUYKEKPLUEVA, OL VEEG UETABANTEC UIMOPOUV VA avVaITapaoTafoUvV WG YPOUKLKOG
oUVOUAOUOG UIKpoU TIARBOUC TWV OPXIKWV MOPLAKWY TIOCOTATWY. OUwG Kal TAAL N gpunveiad Twv apalwv Kpubwv


https://www.youtube.com/channel/UC7uE3QiMTQjkrpByB_Gnt6Q/live

avanapactdcewy Sev eival MANpwe katavontr, SLOTL oL RN UTIAPXOUGEC TEXVLKEC Lo Baivouv apatlég KpudEC avamapacTAOELS,
oL omoieg gv avtloTolyouV dUesa ota 6N Yyvwotd BLoAoyikd povomatia 1 o€ AAAa yvwotd cUvoAa yovisiwv.

Je auth v gpyaocia, Oa mMapoucldooupe pia véa TeEXVIKA Snpoupyia VEwV PeTaBAnTwWyY Kot peiwon SLaoTAoEwY Tou
ovopaletal Pathway Activity Score Learning (PASL). H Baotkn katvotopio tng pebodou PASL sival 6Tt 0 KpudOg SLAVUOHATIKOC
XWPOC Tou emLotpédel, eival Bloloykad epunvelouog Kabwe ebapuolovtal TEPLOPLOUOL £TOL WOTE VA AVTLOTOLKEL 0€ YVWwoTd
Blohoyikad povomartia. O €Aeyxog Tng opBoTnTag TNG HeBOSou yivetal 1600 og cUVOETIKA, 000 Kol 0 TpaYUATIKA SeSopéva.
Agiyvoupe otL n péBodog PASL Slatnpel tnv mpoPAemTikn LkavotnTa Twv apxtkwv dedopévwy. Eniong n elpeon Sladopikd
ekdpalopevwy Blodoykwy povornatiwyv Sivel emnpoobetn mAnpodopia otnv avalucn eunmAouTiopol yovisiwv.
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“Learning Biologically Interpretable Latent Representations from Gene Expression Data”

Abstract

Gene expression data are typically high dimensional with low sample size. This leads to several statistical
and analytical challenges that one needs to overcome in order to analyze and infer the underlying
biological mechanisms of such data. To this end, several dimensionality reduction techniques have been
proposed. Dimensionality reduction techniques learn a lower dimensional space (latent space), of newly
constructed features and represent the data as a sum of those (latent representations). The projection of
the data to the latent feature space compresses the data, retains the significant information and reduces
noise.


https://www.youtube.com/channel/UC7uE3QiMTQjkrpByB_Gnt6Q/live

Typical dimensionality reduction techniques, such as Principal Component Analysis, derive latent
representations that are uninterpretable biologically. In order to regain a degree of interpretability, other
methods return sparse latent representations. Particularly, the new features are constructed as linear
combinations of only a few of the molecular quantities. However, sparse latent representations are still
hard to interpret biologically as they do not directly correspond to the known biological pathways or
other known genesets.

In this thesis, we present a novel algorithm for feature construction and dimensionality reduction called
Pathway Activity Score Learning (PASL). The major novelty of PASL is that the constructed features are
constrained to directly correspond to known molecular pathways and can be interpreted as pathway
activity scores. PASL is evaluated both on simulated and real data. We show that PASL retains the
predictive information for disease classification on new, unseen datasets. We also show that differential
activation analysis provides complementary information to standard geneset enrichment analysis.



