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NEPIAHWH

H avdamruén Ttwv TeEXVOAoyIiwv aAAnAouxiong emropevng vyevidg (Next Generation
Sequencing - NGS) éxouv peTaTPEWEl TNV IKAVOTNTA POG yia dlEpelivnon TNG ouvBeon
Kal OUVOMIKAG TWV MIKPORIOKWY KOIVOTHATWY TTOU KOTOIKOUV OTA XEPOaia Kal uddTiva
OIKOOUOTHUATA, KABWG €TTioNG Kal 0TO avBpwTTIivo d€pua, TO EVIEPO Kal TO OTOPA. Ta
doedopéva peTayovIOIWMATIKAG (Mmetagenomics) TTou TTPOKUTITOUV aTrd Treipduata NGS,
ouvRBwg trepIAauBAvouv éva peydAo aplBud atmmd PIKPoopyaviououg (Bakthpia, 100G
K.T.A.) KAl WG €K TOUTOU, OUVNBWG, TTapAyouVv apxeia TTOAU ueydAou peyéBoud.

2KOTTOG TnGg Trapoloag e€pyaciag, ATav 0 OXeDIOOPOG Kal N avamTuén evog
UTTOAOYIOTIKOU £PYAAEIOU TO OTTOIO £XEI TN DUVATOTNTA VA EVTOTTICEI KAl VA TTOOOTIKOTTOIE
TOUG opyaviououg o€ eTTiTredo utroeidwv (subspecies, strains) oe ouvBeTa deiyuarta
METAYOVISIWKATIKAG Kal pikpoBiwuaTtog (microbiome) atrd meipdpata NGS. To gpyaleio
éxel Tn duvatéTnTa va Xpnoigotroindei o dciyuata TTou TTPoépXovTal aTTd TrelpduaTa
omtwg Ta 16S rRNA Sequencing kai Shotgun Metagenomic Sequencing Kabwg €TTiong
Kal Tn duvatéTnTa TOU EVTOTTIONOU KAl TTOCOTIKOTTOINOEIS TOU MIKPORBIWUATOS OE MIKTA
Ociyuata 10100 (tissue-specific) DNA/RNA o6trou armrotehouvtal ammdé Tov EEVIOTA
(GvBpwTTOC, TTOVTIKI, GAAG BNAQCTIKA €idN) KAl TO PIKPORiWKaA TOU.

O1 Baoikég Asitoupyieg Tou €pyaAgiou TTOU aAvaTITUXBNKE €ival O evIOTMOPOG Kal
TTOOOTIKOTTOINON TOU MIKpoBiwuatog o€ dciyuata NGS, o uttoAoyiopog TG agboviag
TWV PIKPORiwv oTIC Ta&IvOouIKES Babpideg (taxonomic ranks) TNG OIKOYEVEIQG, TOU YEVOUG,
TOU €i00OUG KOl TWV UTTOEIBWYV Kal TEAOG TO QIATPAPIOUA TWV ATTOTEAECUATWY PE KPITAHPIA
TTOU opiCovTal ato Tov XprnoTn.

H epyaoia trapoucidlel 1a ammoTeAéouata TTOU TTPOEKUYWAV aTTO TO €PYOAEio o€
OuVOEeTIKA aAAG Kal TTpayuoTIKG Oedopéva. ATTO Tnv oUyKpIon TTou €yive PE GAAa
EPYOAEIa PHETAYOVIOIWMATIKAG, QAIVETAI, TTWG, O€ OAEG TIG TTEPITITWOEIG, TO EPYAAEIO TTOU
avaTrTuxonke TTapdyel 1o akpif atmmoTeAEOUOTA KAl O€ TTOAAEC TTEPITITWOEIC €ival
TaxUTEPO.

To metaHost gival éva ypriyopo Kai ye peydAn akpipeia epyaAeio 1o otroio evroTridel Kal
TTOOOTIKOTIOIEl  MIKPOPIAKOUG  opyaviououg o€ ouvBeta  NGS  deiyuata
METAYOVIOIWMATIKAG, ME TTANPNG QUTOUATO TPOTTO KAl PE PEYAAN TTPOCAPPOCTIKOTNTA OTIG
avAaykeg KABe xpnoTn.

OEMATIKH MNMEPIOXH: BioTTAnpo®opIkn

AEZEIX KAEIAIA: petayovidiwuaTikr}, MIKpoBiwpa, aAAnAouxion €mmOuevNG YeVIAG,
NGS, quasi-mapping, EVTIOTTIONOG WIKPORBiwV, TTOOOTIKOTTOINON



ABSTRACT

The development of high-throughput sequencing technologies has transformed our
capacity to investigate the composition and dynamics of the microbial communities that
populate terrestrial and aquatic ecosystems as well as human skin, gut and oral.
Sequenced metagenomic samples usually comprise reads from a large number of
different bacterial and viral communities and hence tend to result in huge file sizes.

The purpose of the present study was the design and implementation of a
computational tool - pipeline which has the ability to identify and quantify organisms at
strain level in complex Microbiomic, Metagenomic, and Metatranscriptomic Next
Generation Sequencing (NGS) samples. The pipeline has the ability to be used as a
metagenome classifier in 16S rRNA Sequencing and Shotgun Metagenomic
Sequencing datasets as well as the ability to analyze mixed tissue-specific DNA/RNA
NGS samples consisting of the host (Human, Mouse, other mammalian species) and its
microbiota.

The main functions of the implemented pipeline are the identification and quantification
of the microbiome in NGS samples, the abundance estimation in Family, Genus,
Species and Subspecies taxonomic ranks and the filtering of the estimated results
based on user-specific criteria.

This study presents the results obtained by applying the pipeline to analyze both
microbiome and mixed host-microbiome simulated NGS datasets as well as real tissue-
specific Mus Musculus RNA datasets obtained from NCBI's GEO. The comparison
between the implemented pipeline and state-of-the-art metagenomic classification tools,
showed, that in every case, the pipeline produces more accurate results in terms of
abundance estimation and in many cases, is faster too.

metaHost is a rapid and accurate pipeline that identifies and quantifies microbiome
organisms at strain level in complex Metagenomic — Metatranscriptomic NGS samples
based on a fully automated workflow which is easily adaptable to the needs of its users.

SUBJECT AREA: Bioinformatics

KEYWORDS: metagenomics, microbiome, metatranscriptomics, Next Generation
Sequencing, reads mapping, NGS, microbiome identification, quantification, quasi-

mapping



