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T-RECs: Eva epyaleio yia ypriyopo Kat HEYAANG
KALMLOKOLG EVTOTILOMO OLVOLOUVOUOLIGLWV OLVALECOL OE
S10POPETIKEG EEEALKTIKEG OMAOEC LLKWV YOVIOLWUATWV

T-RECs: Rapid and large-scale detection of
recombination events among different evolutionary
lineages of viral genomes.
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Apxika Ba ndeda va euyaplotriow tov kupto Auoutlia Fpnyopto, Enikoupo Kadnyntn
BilomtAnpogopiknc otn Fevwulkn, Tou TUNUAto¢ Bloxnueiag kat Bloteyvodoyiac tou
MNavemniotnuiov Osooaliac, yia ™ otipién kat tn Bondeia mou pov napeiye kad’ oAo
10 SlAoTnUa eKTTOVNONC TNC SUTAWUATIKAC LOU Epyaciag.

Akoun, Sa ndeda va suyapiotiow tov kupto Mapkoudato lNMavaywwtn, Kadnyntn
Epapuoouévne MikpoBioAoyiac ue Eugoaon otn Biloteyvoloyia, TOU TUNRUATOC
Bioxnueioc kat Biotexvoloyiac kot UEAOC TNC TPLUEAOUC EMITPOMC KAPJwWC KAl TOV
kupto Mooiado Anuntpto, Emikoupo Kadnyntn Biotexyvodoyioac MikpoBiwv, tou
TUNUATOC Bloynueiag kot BioteyvoAoyiac kot UEAOC TNC TPIUEAOUC ETTLTPOTNC YLX TIC
ouUBoUAEC Tou povu ESwoav KATa TNV EKTTOVNON TNG SUTAWUATIKIC LIOU EPYAOLAC.
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NepiAnyn

ITIG MEPEG HOG LUTIAPXOUV TTOAAA UTIOAOYLOTIKA epyaAeia Ta omoia eival oe B€on va
evtoni{ouv yeyovota 0ovOoUVSUAOUWY OE LKA yovidiwpata. To mpofAnua pe Ta
TIPOYPALHUATA QUTA £YKELTOL OTO YEYOVOC OTL OV £lval KATOOKEUAOUEVO WOTE va
umopouv va avtaneéEABouv otov ekBeTikd auEavopevo oyko dedopévwy. Etal, eivatl
amapaitntn n umapén evog umtoAoyLoTikoU epyaleiou to omoio Ba sival og B€on va
OVaAUOEL EKOTOVTIASEG | OKOUN Kal XIALASEC yoviSlwpaTa 1} TUAMOTO aKOAoUBLwv
KOl vo evtomioel miBava yeyovota avoouvduaopoUu ta omoia Ba pmopouv va
avaAluBolv otn ouvéxelo Pe TLO evaioBOnteg kat e€eldikevpéveg pebodoug. To
npoypappa T-RECs (Tool for RECombinationS) amote)Ael éva epyaleio pe ypadikod
neplBaArlov yla Asttoupylkd cuotripota Windows to omoio Xpnolpomolel otoixlon
Katd (evyn HE OUPOUEVA TOPABUPO WOTE va EVIOTIOEL mMpoodata yeyovota
avacuvbuoopol PeTafl SladopeTikwy e€eAKTIKWY opadwv. Méoa oamd To
npoypappa eivat duvaty n OSnuwoupyia SlaypappdTwy opoloTnTag To orola
EVOWMOTWVOUV YpOoPLKA TA AMOTEAECUOTA TNG OToixlong Katd {evyn KabBwc Kol
ornolovdnmnote SLaBEoipo oxoAlaopo (annotation) Twv UTIO peAETN yoviSlwpatwy. Ta
anoteAéopata TnG avaiuong 555 yovidiwpdatwy Norovirus pe to T-RECs €6el€av wg
glval moAU amoteAeopaTIKO.

To T-RECs &iatiBetal dwpeav kat n AqPn tou pmopel va yivel akoAouBwvtag Tov
TapaKATw ocuvdeopo: http://bioinf.bio.uth.gr/t-recs.html
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http://bioinf.bio.uth.gr/t-recs.html

1 Eloaywyn

1.1 O avaocuvéuaopuag

O YeVETIKOC avaouvluaouog pall HE TIGC ONUELAKEG HETAANAEELS amOTEAOUV TOUG
BaaokoUg pnxaviopoug oL omoiot mailouv onUAVTIKO poAo otnv e€EALEN Twv wwv [1,
2]. O avaouvluaopog Umopel val AELTOUPYAOEL WG UNXAVIOUOG TTou Ba cuvdudoel
8LotnTeg amo SladopeTikd yoviSlwpata Snuloupywvtog £tol éva VEo. Apeon
OUVETELQ TNC Ttapamdvw Stadikaoiag eivat n mbavh LKavoTnTa TwWV VEWV OTEAEXWV
va €fedelyouv amd TO QVOOOMOLNTIKO ocuotnua oAAA Kal va gpdavilouvv
avOekTikOTNTA 0 dpappaka. Ma To AOYyo auTo €ival TTOAU ONUAVIIKO TA YEyovoTa
avacuvduoopol va evromilovtol Kol va CUOXETI(ovTaL HE VEEC LOLOTNTEG I VEEC
emdnuiec.

To TAEOVEKT LATA TOU avoouvduaopol xwpilovtal og U0 peyaAeg tagelc [3]:

1) O avaouvduaopuog cupBAAAeL otn Snuoupyia kol Tn SlAdoon XoPAKTNPLOTIKWY
TIoU TIPOCSI60UV KATIOLO TTAEOVEKTN O

2) O avacuvduaouog emtpenel TV adaipeon emiBAapwy petaANatewv.

INUOVTIKA guprpata UtodelkvlouV we oplopévol RNA ol emwdelovvtal anod tnv
avadlataén tou yoviSlwpatog ou odelleTal o yeyovota avoouvduacpou. Eva
TANB0¢ MelpapaTiKwy HEAETWV £8el€e WG UTIAPXEL N SuvatotnTa avacuvduaopoU
oe aduvapa rj akopn Kat pn avilypadopeva oteAEXn OU UITOPEL val 0dnyroeL oTtov
OXNUATIOMO VEWV, PBLWOLUWY, Kol HE €EALPETIKI) TPOCAPHOOTIKOTNTA Wwv. Ta
napadelypata nepAapBAVOUV TIG AELTOUPYLKEG XIHOLPEG TTOU OXNUATIOTNKAV UETAEY
RNAs kat DI RNAs tombusviruses [4] kol avoouvOUOOUEVOUG, LOAUCHOTLKOUG LOUG
nou mpogkupav amnd Sladopetikolg cuvduaopouls PetaAlayuévwyv RNAs amo
Sindbis virus [5, 6].

Emib1opbwon yoviSlwudtwy HECW TOU avaouvduaopou €xel mapatnpnOel emiong
Kal o€ LoUG Twv dutwy [7, 8, 9, 10].

Mpoodarta napatnpndnkav avacuvduacpotl oe RNA 1oUg yLa Toug omoioug mAnBwpa
geUBoAiwv Adn xpnowuomnotovvtal i dokualovtal [11, 12, 13]. To Suvaptkd mou €xeL
€VOG OVaoUVOUAOMOG va Tapayel véa maboyova uBpldika €idn kat ol mBaveg
ETUWMTWOELS TETOLWV QAVEEEAEYKTWY TIEPUTTWOEWYV OVAOUVOUOOUOU, TPEMEL va
AndBolv WBlaitepa ur’ oYLV €lBIKA OE TIEPUTTWOELS OMOU TIANOBWPA OXETLKWV
eUBoAlwv xpnolpomolouvtalL yla va avilpeTwriotolv autol ot RNA ot [31].

Elval mAéov BEPBatlo mw¢ o avacuvbuaopog Kat n avénuévn maboyévela cuvdEovTal
aueoa. Kata t Sidpkela tg avilypadnc, n mMOAUUEPACN Umopel va petanndroet
and TO ekPoyeio Tou avtlypddel o€ €va AAO TApPAyovTaG Eval  VEO,
avacuvbuaopévo 16. H dtadikaoia auth elval umevBuvn yla TTOANEG TIEPUTTWOELG
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Snuoupyilog Twv maboyovwy eldwv yvwotwv Kal w¢ feline infectious peritonitis
viruses (FIPVs) péow aAAaynG Twv AoUUMTWHATIKWY feline enteric coronaviruses [14].

1.2 M£6060L yLa ToV EVTIOTILONO aVOoOUVSUACHWV

H poplakn emavaoctacn mou fekivnoe pe tnv avamtuén t¢ pebodou tng PCR £xel
maifel MOAU onUAVTIKO PpOAO OTN HEAETN TWV LKWV OVACUVSUOOUWVY. AVaAUOELC
0KOAOUBLWV aAAG Kal GUAOYEVETIKEG TEXVLKEG £XOUV amodelXTel Ta TEAEUTALN XpOVLIA
€€QLPETIKA QTIOTEAECUATIKEG UEOOSOL yla TOV EVIOMIOUO KOl TO XOPAKTNPELOUO
ovacuvduoouwV avAPESa O LoUG Tooo otn ¢uon [11, 12, 13, 15, 16, 17, 18, 19] 600
Kol oto gpyoaotnplo [6, 9, 20, 21, 22, 23]. Afilel va onuelwBEel MW oL TTapamAvVW
puéBodol mailouv polo OxL Hovo otnv avakaluPn mMANPoPopLWV OXETIKA UE YEyOVOTa
oavacuvduaopoU TIou UMopel va €Xouv PoKUEL TIOAU KaLpo TpLv 1 eival e€alpetika
omaviot [24, 25], aA\a kat otnv avalntnon AEMTOUEPELWY TIOU €XOUV VO KAVOUV HE
Tov (810 To punxaviouo [20, 26].

MAnBwpa TPOYPAUUATWY Kal epyaAsiwv BlomAnpodoplkng €xouv avamtuxBel ta
televtala 20 xpovia mou eival os B€on va evtomicouv yeyovota avacuvduacpol
[27, 28, 29]. Ta mpoypappata autd Baocilovtal o TECOEPLC UEYANEG KATNYOPLES
HEBOSWV:

1) ZUykplon akoAouBlwv Katd evyn
2) QOuloyevetikn

3) NAnBuopLakn yevetikn

4) Mortifa neploxwv

Apketéc edappoyéC  pe  ypadlkd TEPLBAAAOV  CUUTEPIAAUBOVOUEVWY  TWV
«bootscanning» [28], «PhylPro» [25], «TOPAL» [30] kau «DIVERT» [15]
XPNnoLuomnolovv tn UEBodo tou «oupduevou mapabupou» (sliding window) yla va
gvrtomnioouv SLadopeg oTIG UTIO UEAETN aKOAOUBLEG ToU pmopel va UTTOSELKVUOUV
yeyovog avaocuvduacpou. Map’ 6Aa autd, pe tnv aAAnlouxion véag yeviag (Next
generation sequencing - NGS) mapdyetal cuvexw¢ MAnBwpa Véwv SeSopévwy
TIAPEXOVTOC APKETO UALKO yla avaAuaon. To mpoBANUa OpwE mou SnpLoupyeital eivat
otL ta Slabéaipa mpoypappata Sev lval BeATioTonmolnNpéva WOTE va UMopouV va
XElpilovtal pe eukoAia Evav TO00 PeYAaAo Oyko SeSoUEVWV.

Bootscanning

To Bootscanning kdvel pLa GUAOYEVETIKN) TIPOCEyyLon n omoila Eeklvd UE TN
Snuoupyia evog duAoyeVETIKOU SEVTPOU Ao €val UIKPO KOUMATL TOU «Tapabupou»
OTO €va AKPO TNG otoixlong kat To afloAoyel pe Baon to Bootstrap. Ztn cuvEXELa TO
napabupo petadépetal oto EMOPEVO OnNPElO TNG oOTolXlong Kal €va  VEo
duloyevetikd Oévipo Onuloupyeitat kot aflohoyeitat. H Swadlkaocia autn
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ouvexiletal yia oAOkAnpn tn otoixton. Etol to mpoypoppa sivat oe Béon va
evtonioel mIBavEG MEPLOXEG OTOU £XEL Yivel avacuvduaouog [31].

PhylPro kat TOPAL

Ta mnpoypappata PhylPro kat TOPAL xpnoiwgomolouv lelyn «OUPOUEVWV
mapabupwv» KATA HAKOG TNG akoAouBiag. To kABe mMpOypappO XPNOLUOTOLEL
SLaPOPETIKEG TOPAPETPOUC YL TN duAoyEveon alAd Kal ota SUo n GUAOYEVETIKN
mAnpodopla TOU TEPLEXETOL Ot £va «TMOpABUPO» OUYKPLVETOL UE €EKELVN TOU
YELTOVIKOU «TtapaBupou». Otav Sev umdpyel avacuvduaouog OAa ta «mapabupoa»
OVOUEVETAL VO TOPAYOUV TOPOUOL0 HOTiBo. Ze mepimtwon mou €xel oupPel
oavacuvduoopog, Kamola amo ta (evyn Mapabupwv OVAUEVETAL VA TTPOCSWOOUV
SlapopeTiko onpa kat paiota n dtadopd Toug Ba mMPEMEL va eivat peyoAUTEPN OTAV
«OOPWVOUV» £V CNUELO Omou £ekva o avaouvduaopocg [31].

DIVERT

Anote)lel tnv amAovotepn HEBOSO «oupdpevou mapabupou» (Cuxva Kal TV TILO
OMOTEAEOHATLKN), N Omola TapayeL £va ypadnua cUYKPLONG YEVETIKWY OIMOCTACEWV
HETAEL eTUAEYUEVWV OKOAOUBLWV Kal akoAouBlwv cUyKpLong, To Oomolo Umopel va
OUTTELKOVIOEL OUOLOTNTEG KOl SLadOpEC HETAEY TWV AKOAOUBLWY TTOU EVOEXOUEVWE VOl
odnynoouv og yeyovota avaouvduaopou [31].

Ta Swaypappata ovuta (Diversity plots) €xouv xpnowuomownBel pe peydAn
OMOTEAECUATIKOTNTA OTNV €UPECH QVAOUVOSUQOUEVWV OTEAEXWV TOU LoU NG
QVOOOQVETIAPKELAG TwV avBpwriwv (HIV) kol Tou LU TNG AVOCOAVETAPKELOS TWV
mudnkwv (SIV) [15, 32].

RDP4

H &Uvaun tou mpoypdupatog RDP4 €ykeltal oTnV TAUTOXPOVN XPNon €vog eUPOUC
HEBOSWV evTomMIoOpOU avaouvSUACUWY TOCO ylo TNV €UPECn OCO KOL yla TOV
XOPOKTNPLOUO TWV YEYOVOTWV QVOOUVOUOOHUOU TIOU TPOKUTITOUV HECO OO ML
otoixton akoAouBiwv. To RDP4 meplhappavel T pebodoug BOOTSCANnNing [28, 33],
GENECONYV [34], Maximum Chi Square [35, 36], CHIMAERA [36], Sister Scanning [37],
3SEQ [38], VisRD [39] kabwg kot tnv péBodo BURT. Eva MELOVEKTNUA TOU
TIPOYPAUHATOC WOTOoO0 elval N aduvapia otoixltong akoAouBlwv n omoia Ba mpemnel
va ipaypatonolnBel and tov xprotn pe t fonbeta AAAWY POy PaUUATWY.

Map’ 6Aeg g duvatotnteg mou mpoodEpouv, oL pHEBoSOL ou XpnaoLuomoLlouvTal
onuepa dev eival StapopPpwEveg yla TNV avaAuon oAOKANpwY yoviSlwHATwy amnod
EKATOVTAOEC 1 akOun Kot XIALASECG Loug pe éva amAd BrApa. Emiong moAAd and ta
Tipoypappata autd dev mapéxouv eva ypadiko meplBaiiov GLAko mpog Tov Xxpnotn.
OL ouvexeig BeATIWOELS OTO XWPO TWV TEXVOAOYLWYV AAANAOUXLONG QVAUEVETAL VO
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Sloykwoouv 1o TMPOoBAnua autd kabwg Adn miatdopueg aAAnAouxiong Omwe n
[llumina kat n lon Proton emutpénouv tnv dpecn aAAnAouxion OAOKANPWY WKWV
yovidiwuatwy [40].

1.3 Awaypappata oporotntag (Similarity Plots)

Ta Staypappoata opolotntag (Similarity Plots) amoteAoUv €va TOAU OnUOVTLIKO
UTTOAOYLOTIKO £pyaAeio yla Tn oUyYKpLon akoAouBuwv oe pio moANamAr otoixion. H
Aewtoupyia toug Baoiletal otn HéEBodo «oupOueEVWY TopaBUpwWV» OTIOU CUYKPLVETAL
n kaBe akolouBia tNnNC otoixlong pe TNV akoAoubia emepwINONng, WOTE va
afloloynBel n petafL TOUG OUOLOTNTA KAL VA EVIOTILOTOUV TUXOV avacuvduacopol. To
anotéAeopa tng dtadkaoiog autng eival éva ypadnuo omou Gaivetal To TOCOOTO
opoloTNTAC yla OAeC TG B€oelg TnG kKABs akoAouBiag mou e€etaleTal W MPOG TNV
okoAouBia emepwtnong. Eva amd Ta MO YVWOTA TMPOYPAUUATA TIOU TapAyouvV
tétola Staypappoata eival to SimPlot.

YTn ouvExela akoAouBel éva mapadelypa SlaypapUaToC OpoLoTNTaC:

Ewkova 1: Npooouoiwon avaouvduacuoU Uetaél SUo yovibiwuatwy (EV71 kat EVI0) otic 9éosig 2000
£wc¢ 2500

Ewkova 2: AnoteAéouata SimPlot tn¢ napanavw npooouoiwong avaocuvSuaouou
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1.4 Epyaleio BLAST (Basic Local Alignment Search Tool)

H eUpeon oupdAoywv akolouBlwv amo pia Pacn debopévwv eival €va TOAU
oNUAVTIKO epyaleio BiomAnpodopiknc. H Sladlkaocia auth EMITUYXAVETOL ME
oAyopLBuoUG ToTLKNG otoixlong Katd {evyn. To BLAST amoteAei tov o Stadedouévo
oAyoplBuo autou Ttou eidoug. Me tn xprion tou BLAST eival emiong duvatog o
EVTOTILOMOC OUOLOTATWY Kat ot Stadopwv PeTall dU0 opoAoywv akoAouBLwy.

O KaBopLopOG TwV TTAPAPETPWY HE TIC OMoleg yivetal kaBs avalitnon HECwW TOU
BLAST eival mOAU ONUAVTIKOC KOOWC aKOUn Kol HKPEC OAAOYEG pmopel va
EMNPEACOUV Ta amoteAéopata mou Ba emiotpéPel o alyoplBuoc. To e-value
QoImOTeAEL TN ONUAVTIKOTEPN TIOPAUETPO. MPOKELTAL YLA LA TLUA N oTtola eplypadel
TV mBavotnTa eVOC AmoTEAECUATOC Va EUdaVIOTEL WG OpOAoyOo KaBapd amo tuxn.

To epyadeio BLAST mapéxel tn Suvatotnta mpaypatonoinong Stadopwv popdpwv
otoixtonc. 2tov mivaka 1 daivovtal TO TPOYPAUUATA TIOU MMOPOUV  va
xpnotpomnotnfouv péoa anod to BLAST.

NoukAeoTLOIKN NoUuKA€OTLOIKN

Mpwteivikn Mpwtelvikn

NOUKAEOTLOIKI) HETOPPACHEVN

MpwTelvVKA .
P n OE TPWTELVLKNA

NoukAeoTLSIK peTadpacpévn

L MpWTEeivIKA
OE TIPWTEIVLKNA
NoukAeoTLSIKN peTadpacpEVn NOUKAEOTLOIKI) HETOPPACHEVN
O€ MPWTEIVLKNA O£ MPWTEIVLKNA

Mivakag 1: Mpoypaupuata tou BLAST

1.5 MoAAantAf otoixion (Multiple Sequence Alignment — MSA)

Q¢ moAAamAn otoixlon, opiloupe tn otolylon OMOU OPLOUEVEG akoAouBieg piag
olKOoyEévelag (amd TPelg Kal MAvw) otolyilovtal UE QTMOTEAECHUA TOV EVIOTILOMO
CUVINPNUEVWYV KAL KN TIEPLOXWV HETAEL TwV akoAouBlwv autwv. Xpnoluomoleital
ywa t dnuoupyia profiles/motifs mou xapaktnpilouv pa emikpdtela (domain), ya
Vv aviyvevuon ouvtnpnuévwv DNA-binding sites oe mpoaywyeig yovibiwv, otnv
npoPAePn Seutepotayols Kal TPLTOTAyoug SOUAG TMPWIEivwy, OTo oxedLoouo
eKPUALOUEVWYV ekKvNTWV PCR Kal e161koteEpa 0T GUAOYEVETIKY avaAuon.

H moAAamAn otoixion umopei va mpaypotonolnBet pe dtadpopetikeég pebodoug ot
oroleg epappolovral anod eeldikevpéva poypappata. Ot uEbodol avtol pmopet va
elval o Auvvauikoc mpoypauuatioudc n kamowa Evpetikn pédodoc¢ (Mpoodeutikn
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otoixwon, Ztoixton pe OSwadoxikég PeAtwwoelg, Itoixwon PBoaolwopévn oe Blocks).
Oplopéva apketd Sladedopéva TPOYPAUUATA TIOU TIPAYHATOTOLOUV TIOAAATTANR
otoixwon eivat to MUSCLE, to ClustalW kat to T-coffee ta omoia Bacilovtal otnv
TPoodEeUTIKN oTolxLoN.

Kavéva mpoypappa dev mapdyel tn BEATIOTN otoixlon Kat yia to Adyo auto Ba
TIPEMEL TIAVTIA VO TIpOypOTomoleital BeAtiwon t¢ oToiXlong Xelpokivnta. Avo
YVWOTA TIPOYPAUUATA TIOU XPNOLUOTIOLOUVTAL Yla TO OKOTIO QUTO €ival To Seaview
Ko to Bioedit.
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2 YAwka kot péBodol

2.1 T-RECs

To AoylopLko Tou TeplypadeTal otnv mapouvaoa epyacia ovopaletatl T-RECs (Tool for
RECombinations) kat Baciletat otnv eUpeTki HEBOSO TOTIKN G oTOlXLONG KaTA {elyn
Tou BLASTN pe xprion «oupopevwy mapabupwv». [Mpokeltal yla éva epyadeio to
ornolo pmopel va PpAtpapel akohouBieg péoa amod éva peyaho aplBuo akoAouBilwv
KoL va evtomilel miBava yeyovoto avacuvluUOOUOU O OQUTEG. INUAVIKA
TIAEOVEKTAMOTO TOU TIPOYPAUHUOTOC £VAVIL TWV TPOYPAUUATWY Tou Adn
XPNOLLOTIOLOUVTAL VLA EVIOTILOMO avaouvluacopwyv eival ta g€nc: 1) To T-RECs sivat
oe B€on va avalUoel eKATOVTASEC, akOUn Kal XLALAdeg akoAouBieg tautoxpova, 2)
MNapéxel Tn duvatotnTa mapaywyng SLaypoppATWY OLOLOTNTOC 0T Omola 0 XpHoTNG
umopel va €lodysl oXoAlaopo kot 3) To TpOypappa TIOPEXEL €va ypadlkod
nieplBaArlov dALkO Tpog Tov Xprotn Kat ival StabEatpo yia Microsoft Windows 7, 8,
8.1 kat 10. H ARY/n Tou mpoypApUATOG UITOPEL va Yivel akoAouBwvTtag ToV apaKaTw
ouvdeopo: http://bioinf.bio.uth.gr/t-recs.html

MNa T owot AslToupyla TOU TIPOYPAUMATOC €ilval amapaitntn n mopdAAnAn
£YKATAOTAON TWV Tpoypappdtwyv Muscle, BLASTN kat UCLUST n omoia yivetal
oautopata ywo ta duo mpwta, evw To UCLUST mpémel va sykataotabel Eexwplota
oo Tov XpnoTn.

2.2 Microsoft Visual Studio 2010

MNna tnv avamtén tou T-RECs xpnolpomolndnke n yAwooo MPOYPOUUATIOHNOU TNG
Microsoft, Visual Basic 2010 evw n KOTQAOKEUN TOU TIPOYPAUUATOG EYLVE OTO
nieptBaArlov tou Microsoft Visual Studio 2010.

2.3 UCLUST — USEARCH

Onwg ndn €xel avadepbei, to T-RECs ypetaletal to UCLUST yia va eivatl mAnRpweg
AelToupylKO. MPOKELTAL ylot €val TIPOYPOUHO TIOU EVOWUOTWVEL ToV aAyoplOuo
UCLUST o omoliog £xel tn duvatotnta va dnuoupyel opadeg (clusters) akoAouBuwv
He Baon tnv opolotnTa touc. To UCLUST avrkel otn BLBALOBRKN TPoypaATWwY TOU
USEARCH mou énuioupynBnke amnod tov Robert Edgar kat n A tou pmopel va yivet
arno Tov napakatw cuvdeopo: http://drive5.com/usearch/

2.4 BLASTN

Eva akoun mpoypappa mou xpelaletal to T-RECs yla va Aeltoupynoel €ival to
BLASTN. O BaclkoG unxaviopog tou T-RECs yla TOV €VIOMIOUO QvVOOUVOUACUWY
otnpiletal oto BLASTN 10 omoio AapBavel VOUKAEOTLOLKEG akOAoUBLeG emepwTNONG
KOl TLG OUYKPLVEL HE TIG akoAouBieg ou umdpyxouv otnV Mpokaboplopévn amnd tov
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xpnotn Baon dedopévwy. To BLASTN eykaBiotatal avtopata moapdAAnAa pe tnv
gykataotacn tou T-RECs.

2.5 makeblastdb

Mall pe to BLASTN eykaBiotatol autopata Kol €va OoKOUn TIPOYPOLMO TIOU
ovopaletat makeblastdb. To mpdypappa autd eivat umevBbuvo yla T OwoTH
Aewtoupyia tou T-RECs 6oov adopd Tn HETATPON TNG Tpokaboplopévng Baong
6ebouévwy og popdn mou pmopet va xpnotpornotnBet and to BLASTN.

Tooco 1o makeblastdb 600 kat to BLASTN meptlapfavovtat otn PBiBAodnkn
TIPOYPAUHUATWY Tou BLAST+ kat pmopouv va AndBoluv pHéow TOU TOPAKATW

ouvdéopou:
https.//blast.ncbi.nlm.nih.gov/Blast.cqi?PAGE_TYPE=BlastDocs&DOC_TYPE=Download

2.6 Muscle

To teAeutaio mMpoypappa mou eival amapaitnto €ivat to Muscle. To mpoypappa
OUTO TIPAYHATOTOLEL TNV TTOANQTTIAY otoixlon mou xpetaletoat to T-RECs mpokeLpévou
va mopaystl ta Staypappata opolotntag. Anpoupyog tou Muscle eivat o Robert
Edgar kat n Afyn Tou TTPOYPAUUATOG UIMOPEL val YIVEL Ao ToV MAPaKATw cUVOECUO:
http://drive5.com/muscle/

2.7 A§loAoynon tou T-RECs

Ma tnv aflohoynon tou T-RECs xpnotpornowiBnkav dedopéva and tnv mTUXLOKI) TOU
K. Mlwpyou Mmaxolpun:

Apxwika €ywve AnPn 555 oAOkAnpwv yoviSiwpdtwv Norovirus yla to omola
npaypatonow|Bnke duloyevetikry availuon. Me tn Ponbewa perl scripts €ywve n
e€aywyn mAnpodoplwy, OMWE AUTEG ATV KATAYEYPAUUEVEG amo Tnv Genbank, yla
T AndOeioeg akolouBieg. OL MANpodopieg AUTEG €ixav va KAVOUV TOCO WE TNV
€€eAIKTIKN) opada otnv omola avrke KaBs akoAouBia 600 Kal Pe TA OPLA TWV TPLWV
ORFs kal Twv oktw TMemtdiwv Tou yoviSiwpatog. To ORF1 kwdikomolel yla €va
TIOAUTIETTTIO0 TOU Ttapayel 6 emipépoug memtidia (p48, NTPase, p22, VPG, 3C,
RNApol), evw ta ORF2 kat 3 kwdilkomolouv yla dvo kaLdlakeg meploxeg (VP1 kat
VP2 avtiotowya). H yevotumnon ywa toug Norovirus yivetal pe Baon tnv nepoxn VP1.
‘Etol, Otav oplopéveg akolouBieg dev Ntav fekabapo oe mola e€eAKTIKN) opada
QVAKOUV, N TawwTtomnoinon Toug £yLve pe puloyevetikr avaluon oto ORF2.

OL akohouBiec autég avaluBnkav amd to mpoypappa RDP4 yla tov €VIOTIOUO
mBavwy yeyovotwv avaocuvbuacopoU. 2Tn OUVEXELM, oL (6leg akolouBieg
avaAuBnkav pe to T-RECs wote va eAeyxBel n Aettoupyia tou. MNa ) Xprion Toug oto
RDP4, oL otolyioelg Twv empuépoug nentidiwv evwbnkov wWoTe va OXNUATLOTEL pia
eviaia otoixlon. To RDP4 gvtomioe 11 S1a0pOoTUTILKA avaoUVOUACUEVEG KOAOUBLEG
omou to HEyeBog Tou 80TN Atav peyalutepo amd 200 nt. Yotepa amod €Aeyxo
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amokaAUdBnke mwe¢ 7 amd autég T 11 meputtwoel Atav ekabapa yeyovota
avacuvduoaopol, 1 mepimtwon dev ntav toco &ekdBapn evw 3 amd OUTEC TIC
TEPUMTWOELS adopoloav maAald yeyovota. Katd tnv avdluon twv iSwwv 555
OAOKANpwWV yovidlwuatwv pe to T-RECs, evtomniotnkav oL 7 EEKABAPEC TEPUTTWOELG
mou eiyav BpeBbel kat and to RDP4. Ano ta tpia maAatld yeyovota ou EVIOMIOTNKAV
a6 1o RDP4, to T-RECs amétuxe oTov €VvIOTOMO Twv SUO0 evw Katddepe va
gvtonioel to €va. Emiong, éva mbavo yeyovog mou evioniotnke amo 1o T-RECs rtav
Peubwg BETIKO KAl TEAOC UTINPXE £Va OKOWN YEYOVOG TIOU EVIOTILOTNKE ETTLONG Ao TO
RDP4 o6mou to Koppadtt tou deutepelwv 860tn ntav 160 nt. OAe¢ oL mapamavw
TIEPUMTWOELG €€eTAoONKaV pe PUAOYEVETIKA SEvTpa Kal SLaypOUUOTO OUOLOTNTOC
WOoTE va eMaANBeuUTEL N EYKUPOTNTA TOUC.
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3 AnoteAéopata

3.1 AQYPn ko eykatactacn tou T-RECs

To T-RECs Ouatibetar OSwpedv oamd 1NV lOoTOOEASa TOU  €pyactnpiou
BlomAnpodoptkn¢ Tou Tunpatog Bloxnueiag kat Blotexvohoyiag tou Mavemniotnuiou
OeococaAiag kat n AQqyn tou pmopel va yivel akoAouBwvtag To OUVSECHO
http://bioinf.bio.uth.gr/t-recs.html . Amo6 kel Oa mpémnet va emilexBei to Download T-

RECs software wote va fgkwvnoet n AnPn. To apxeio AnPng Ba €xel to dvopa T-
RECs_software.zip Tou omoiou n KataAnén (.zip) umtodnAWVEeL MwC TPOKELTAL yLo EvVa
OUMTLEOUEVO apxelo. Oa mpémel Aoutdv va yivel e€aywyn/amoouprnison twv
TIEPLEXOUEVWYV TOU OE OMOoLodNTIOTE onpeilo Tou dilokou emtbBu el o xprotnc.

M TV EyKATAoTaon TOU TTPOYPAUUATOC, adol YIVEL N e€aywyn TwV TIEPLEXOUEVWV
Tou pakélou T-RECs software.zip Ba MpEMEL va EKTEAECTEL TO apxeio setup.exe to
ornolo Bploketal oto ¢pakelo T-RECs. 3TO onuelo autd pmopel va epdaviotolv ta
€€N¢ 2 mpoBAnuaTa:

1) To mpoypappa SmartScreen twv Windows gvé€xetat va pnv avayvwpilel to
T-RECs w¢ €ykupo mpoypappo epdaviloviag tTo Hivupa tg ewkovag 3. MNa
TNV QVTLHETWITLON TOU MPoBARUATOC autou Ba mpemet va emidexBel to « More
info» ko £metta To «Run anyway» Onwc ¢aivetol otnv elkova 4.

Ewkova 3: To npoypauua SmartScreen twv Windows ev avayvwpilet to T-RECs w¢ Eéykupo
npoypauua. (Etkova artd Windows 10)
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Ewova 4: Ma va ekteAeotel 10 apyeio setup.exe Jo mpéenet va emiAexdei to «More info» kot otn
ouvéxeta to «Run anyway» (Ewkéva andé Windows 10)

ITNn OUVEXELA , Yla TNV €vapén TNG EYKATACTAONG TOU TIPOYPAUMOTOC Oa MpEMEL va
eTAeXOEeL To Koupni pe titho «/nstall» onwg paivetat otnv lkova 5.

Application Install - Security Warning X

Publisher cannot be verified. ﬁfi’
Are you sure you want to install this application? <5

Name:
T-RECS

From (Hover over the string below to see the full domain):
Ch\Users\User\Desktop\T-RECS

Publisher:
Unknown Publisher

Install Don't Install

While applications from the Internet can be useful, they can potentially harm your
computer. If you do not trust the source, do not install this software. More Information...

Ewkova 5: o tnv évapén tnc eykataotaong tou T-RECs Ga npenel va emiAexPel to «Install».
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2) MNpoypappata Anti-virus 6nwg eival to Avast, evbexopévwg va Bewpricouv
nw¢ To T-RECs amoteAel miBavo kivéuvo yla Tov UTTOAOYLOTH TOu XProTn Kal
va TipoPoUvV O€ EKTETOUEVO €AEYXO TOU TIPOYPAMUATOC QTOTPEOVTOG
TOUTOXPOVO TNV EKTEAECT) TOU ATO TOV XPNOTHN. 2€ AUTO To onpeio Ba mpémel
va oavadepBel mwg AGA\a MpoypAupATa  TTPOOoTAciaG amd  KakOBoulAo
AOYLOUIKO Omw¢G eival to AVG 1 to Windows Defender to omoilo eivatl
EVOWMUOTWUEVO OTO AELTOUPYLKO cuotnua Windows, 8ev evtomioav KAmolou
eldouc amelin.

3.2 Mpwtn eKktéAeon - eykatactaon tov UCLUST

Onwg €xeL Nén avagepbei, yia tn cwotr Aettoupyia tou T-RECs, eival amapaitntn n
AN Kat n evowpdtwaon tou mpoypappato¢ UCLUST mou avrkel otn BLBAoBnkn
nmpoypappdtwy tou USEARCH. Katd tnv mpwtn ektéAeon tou T-RECs, o xprnotng
EVNUEPWVETAL YL TNV QVAYKN TNE eykataotaon tou UCLUST Kal Tou TapEXETAL EVOC
NAEKTPOVLKOG oUVOEOUOC PECW TOU Omolou Hmopel va mpaypatonotiost T Andn
tou (http://drive5.com/usearch/) onw¢ daivetal otnv £lkova 6. Oa TIPEMEL va

onUewwBel mwe yia tn ARYPn tou mpoypaupoto¢ Usearch, o xpriotng Ba mpémnel va
dnAwoel dtevBuvon nAektpovikol Taxudpopeiov (e-mail). Yotepa amod tn Anyn tou
TIPOYPAUHATOG, aUTO Ba TMpPEMEL va PETOVOUAOTEL (ylta Adyoug aodaleiag kot
ouvepyaoiag pe to T-RECs) o€ «usearch.exe».

Ewkova 6: Na tv Anyn tou Usearch Ba mpénel va emiAeyei o ouvdeopoc http://drive5.com/usearch

Kol Emelta va optodel amo to xpnotn n deon omou Eywve n AnYn emiAéyovrac to kouumni « Usearch
configuration: Specify Usearch.exe location».
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Katomiy, Oa mpémel va emiheyel 10 kouumi «Usearch configuration: Specify
Usearch.exe location» péow tou omoiou o xpnotng Ba umopéoel va umodeilel To
oapxeilo Usearch.exe mou €\afe amnd tov mapandvw cuvdeopo. MoOALG ohokAnpwOel
Kol uTO To Brina, to T-RECs Ba eival mAéov €TOLHO va AELTOU Py OEL.

3.3 Apxwkn dpoppa tov T-RECs

H apxikn ¢opupa tou T-RECs oOnmwg daivetal otnv €kova 7, TOPEXEL TECOEPLS
ETUAOYEG:

e Pipeline Analysis

e Individual Analyses
e Help

e Quick Tutorial

JUVOMTIKA, N Tmpwtn emloy adopd MO AUTOMOTOMOLNUEVN OVAAUCH TIOU
ouvdualel Tig duvatotnteg tou T-RECs pe amAa Bripata, n Ssutepn amoteAel éva
epyodeio péca amod TO OMOLO UImopPoUV va yivouv ETMPEPOUC OVOAUOELG ME
Aemtopepeic pubUioEl WG PO TIC MapaUETpous Tou Ba xpnotuorownBoulv. H
emiloyny «Help» opyavwvel oAOkAnpn tn Aettoupyia tou T-RECs oe Ogpotikeég
evOTNTEG, meplypadovtag Kabe emAoyr) mou €XeL 0 Xpnotnc alAd Kol KaBe otolxeio
ToU ypadikoU TepLBAANOVTOG TTOU TIPOOPEPEL TO TIPOYPAUUA OE KABE onUelo tTNg
avaluong. Télog, n emhoyn «Quick Tutorial» amoteAel éva pikpo odnyo ekpadbnong
™¢ Baoikng avaAuong mou mpoodépel To T-RECs pe épudoon o PKPEG AEMTOUEPELEC
TIoU propel va pavolv xprnoLeg os avalloeLg Tou eidoug autou.

Ewkova 7: H apyikn @opua tou T-RECs mpooépel 2 emAoyeg yia avaduaon, 1 emdoyn yia ypriyopn
ekuadnon tnc xpriong tnc Baoikng usdodou avaivang tou T-RECs kat 1 emidoyn Bondeiag n onoia
TTapPEXEL TANPOPOPLEG yia kade EMLAOYH TOU TTIPOYPUUUATOG.
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3.4 O UNXQVIOMOG EVIOTILOMOU TLOavVWV YEYOVOTWV QvVOGUVSUAOHOU
tou T-RECs

Mplv TNV ektev avaluon Twv emthoywv tou T-RECs Ba mpémel va avadepbel kat va
avaAuBel o pnxaviopdg e Tov omoio To mpoypappa eival o Béon va avalntda Kot
va evronilel mBava yeyovota avacuvbuacopou. To T-RECs umopet va mpayatomnoLel
Blast tormika otov uTtoAoyLoTH EVWw 0 XPNOoTNG Ba mpEmel va mapéxel o idlog tn Baon
6ebopévwv kaBwg kal tnv akoAouBia (3 akoAouBieg) emepwtnong. Toco ot
akohouBieg tng Baong dedopévwy 600 Kat n akoAouBia/e¢ emepwtnong Oa mpémnet
va Bpilokovtal oe dUo apyeia (database file kal query _file avtiotolxa) oe popdn
FASTA kot n pila Katw amo tnv aAAn pe tTnv akoloubn doun:

>accession_numberl
ANnAouyxial

>accession_number2
AN\nAouyxia?2

Extevéatepn neplypadn yia ta apxeia elocodouv aAlla kot e€66ou tou T-RECs yilvetat
oto Mapaptnua 1.

Baokr Aettoupyia tou T-RECs amoteAel 0 €éAeyxog yla avacuvduaopoUC LETAED oG
okoAouBiag emepwtnoNg Kal pLag akoAoubiag amod autég tng Baong dedopévwyv. O
£€A\EYXOG AUTOG TTPAYLLATOTOLELTOL PE THNUATIKO Blast tn¢ akoAouBiag emepwtnong: n
oakoAouBia autr «koBetaw» amo to T-RECs 0 HIKPOTEPA TUNUATA, TWV OMOLWV TO
néyebog pmopel va kaboplotel and tov Xprotn Kol OTn CUVEXELD UE KAOe éva amo
QUTA Ta TUApata yivetal Blast emavw otic akoAouBieg tng Baong dedopévwy. Emtiong
TO TMPOoypappa ivatl kavo va xwpilel tTnv akoAoubia eMepwINONG O ULKPOTEPQ
TUNUOTO OUYKEKPLUEVOU HeyEBouUC BAoel evog cupopevou mapabupou. H Baotkn
autr Aettoupyla mapouoLaletal oXNUOTLKA 0TNV ELKOVA 8.

21

Institutional Repository - Library & Information Centre - University of Thessaly
17/10/2023 01:03:33 EEST - 167.114.118.212



Ewkova 8: Zuvomrtikn mapouoiaong Tpomou Asttoupyiac tou T-RECS. 3TO GUYKEKPLUEVO MAPASELYUA TO
UEYEBOC TWV EMIUEPOUC TUNUATWY TTOU TTPOKUTITOUV A0 TOV «TEUAXLOUO» TNG akoAovdiag
enepwtnong (uéyedog oupduevou napadupou) eivar 200 evw to prko¢ Bnuatoc eivat 100 Jéoelg.

Oa TPETEL VAL ONUELWOEL OTL 0€ TIOAAEG MEPUTTWOELC (oWG UTtAPEEL TTPOPBANUA LE TO
Televutaio TUAUA TIou Ba MPETEL vaL amooTaoTel amd TNV akoAouBia emepwtnong
woTe va yivel To Blast pe auto. To mpoPAnua eival OtL to péyeBog TOU TUAUOTOC
QUTOU EVOEXOUEVWG VA LVl APKETA ULKPOTEPO QMO TO HEYEDOC TWV TUNUATWY TTOU
€XEL OPLOTEL QMO TOV XPNOTN. TNV MEPUMTTWON auTh O OAyoplOoG Tailpvel éva
KOMMATL TNG okoAouBilag pe to mpokaBoplopévo pEyeBog Eekvwvtag OUWE amod To
TENOG TNG.

Adou mpayupatonownbouv Ta Blast ylia OAa Tt TUAMATA KABE HlAG QMO TIG
akohouBieg mou Bplokovtal oTo apxeio e TG akoAouBieg emepwTnong Eekva pila
oclpa ano ¢pultpapiopata Twv anoteAeopdtwy tou Blast wote va amokaAudBouv
TUXOV yeyovoTa avacuvouaopol. Apxlkd amd OAa Ta amoteAéopata adatpeital n
TPWTN YPOUUAR KOBWE auTr avTutpoowreVEL TNV opoAoyia petafl tng dLag tng
akoAoubBiag emepwinong n omoia cupneplapPadavetal otn Baon Sedopévwy. H
0UOLAOTLKA Ttopeia Tou pATpapiopatog ival n akdéAoudn:
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Q¢ anotéAeopa nibavou avacuvduaopol Bewpeital To anotéAecpa tou Blast mou
LKOVOTIOLEL TLG TTAPAKATW CUVONKEG:

e To eAeyxOuevo amnmoteAeopa Ba mpEmeL va EXEL TO HEYAAUTEPO bitscore

e To oOvopa NG OMAdAG oTnV omola aviKeL To €AEYXOUEVO amMOTEAEoUa Ba
TPEMEL va elval S1adopeTikd armo auTto Tng akoAoubiag emepwtnong

e H Sladopd Tou MOCOOTOU TAUTLONG LETAEU TOU EAEYXOLEVOU QTMTOTEAECUATOG
KOL TOU QUEOWC KAAUTEPOU QMOTEAECHATOC TIOU £XEL (lo Ovopa opadag pe
aUTO TNG akoAouBlag emepwtnoNng va EeMepvaeL €va TOOOOTO ToU opileTal
Qo Tov Xpnotn

Me tov tpomo autod s€aodalilovtal ol KaAUTEPEC SuvaTEC IPOUTIOOEDELS yla TV
UTaPEn TUXOV MEPUTTWOEWV avacuvduaouou.

Ma tn ocwotr Asttoupyia Tou BacLkoU pNXOVIOUOU EVTIOTILOUOU avVacUVOUOCHWY TOU
T-RECs eilval avaykaio n umapén Tou apxelouv amAou KELPEVOU TO omolo Ba mepLexel
pio otAn pe toug accession numbers kaBe akoAouBiag mou XpnoLUOTOLELTOL TOCO
OTO apPXELO HUE TIC 0KOAOUBieC emepwWTNONG 00O KAl OE AUTO ME TIG aKOAOUBIieg tNn¢
Baong dedopévwy, KaBwG Kat pia 0TAHAN HE TOUC OPOTUTIOUC TIOU QVTLOTOLXOUV O€
KaBévav arno avtouc.

3.5 Pipeline Analysis

H emloyn autn Sivel oto xpriotn t duvatotnta va ekteAéoel U0 ELOWV CAPWOELG
yla mbava ysyovota avoouviuaopou, auTOpoTo Kol MEow gAaxiotwv Bnuatwyv
XPNOLUOTIOLWVTOC TIG TPOKABOPLOUEVEG TIHEC TTAPOMETPWY Tou T-RECs. H mpwtn
capwon mou AapPavel xwpa avalntd avoouvduacououg avApeco o€ 0KOAouBieg
EMEPWTNONG Kal okoAouBieg tng Paong Sedopévwy. Emelta ol akolouBieg mou
TiepLEXovTal oTo apxelo Tng Baong Sedouévwy opadomolovvtal Kal KpaTouvTaL HOVo
€KELVEG OL 0KOAOUBIEC OL omoieg amoTeAoUV TOV QVTLMTPOOWIO TNG KABE opadag
(cluster). H opadomoinon yivetatr pe tn PBonbela tou mpoypduparo¢ UCLUST. H
dopua NG «Pipeline Analysis» ¢paivetal otnv elkova 9.
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Ewkova 9: H kevtpikn) @opua tn¢ «Pipeline Analysis».

ITO apLOTEPO HEPOG TNG ELKOVOC 9 BplokovTal oL TECOEPLC TTAPAUETPOL TTOU Ba TIpEMEL
VO OpLOTOUV Ao Tov Xprotn:

Load Query file: O xpriotng Ba MPEMEL, PETA TO MATNUA TOU OXETLKOU KOUUTLOU, val
ETUAEEEL TO apXelo e TG aKOAOUBIEC eEmMepwWTNONG.

Load Database file: O xpriotng Ba MPEMEL, PETA TO MATNUO TOU OXETLKOU KOUUTILOU,
va eTUAEEEL TO apXelo pe TG akoAouBieg tng Baong SeSouEvwv.

Load Evolutionary Groups file: O xpriotng Ba MpEMEL, PETA TO MATNUA TOU OXETLKOU
KOUMTILOU, vl ETUAEEEL TO QPXELO HE TLC AVTLOTOLXLOELG TOU KABe accession number pe
TO QVTLOTOLYO OVOUA TNG OMASAG OTNV Omola AVAKEL N EKACTOTE akoAouBia.

H Soun mou Ba mpénel va €xeL To KABE £va amo Ta mapamavw apxeia meplypadetat
oto MNapaptnua 1.

Select output directory: H kaBeuid anod tg duo capwoelg Ba mapdysl anod €va
opxelo kewévou mou Ba TeEPLEXEL T OMOTEAECMOTA TNG. Ta apxeia auvta
amoBnkevovtal Kot prmopouv va poptwbouv onoladnmote otyun oto T-RECs xwpig
VoL TLPETTEL VAL EKTEAECTOUV €K VEOU OL U0 capwoels. Ma to Adyo autod, To mAaTnua
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TOU OXETLKOU KouuroU opilel To onueio oto omoio Ba amobnkeutolv Ta apxeia
ouTa.

Otav oL mapandvw TApAUETPOL 0PLOTOUV amd Tov Xpnotn, To koupni « START» Ba
gvepyomnolnBel kat o xpriotn¢ Ba eival oe B€on va to eMAEEEL WOTE va EEKLVNOEL N
avaAuaon. Ao tn otypun mou Ba Eekvnoet va TPEXEL N avaAuan, n 8e€ld MAsupad TG
doOpuag tne «Pipeline Analysis» Ba elval umtevBuvn yla TNV EVNUEPWON TOU XPNOTN
ooov adopad To oTadlo oTo onolo BplokeTal KABe oTyun n avaiuon:

Searching for recombinations: Avalntnon avacuviuoouwWV HETOED TwV akoAouBLwv
TOU apxelou akoAouBlwV EMEPWTINONG KAl OQUTWV TOU apxelou tng Baong
Sebopévwv.

Saving Results: H mpwin odpwaon oAokAnpwOnke kol amoBnkevovial T
omoteA£oATA TNC.

Clustering Database Sequences: Tvetal opadomnoinon Twv akoAouBlwv tng Baonc
6ebopévwy Kal dnuloupyeltal €va véo, mpoowpvo, apxeio Baong dedopévwy mou
TIEPLEXEL LOVO TLG AKOAOUBLEC TWV AVTLITPOCWNWYV TNG KABE opadag.

Searching for recombinations in clustered sequences: Avo{itnon avoouVOUACUWY
HETAEL TwV 0KoAouBLWV Tou apxelou akoAoUuBLWV EMEPWTNONG KAl AUTWV TOU VEOU
apxeiov ™G Baong dedopévwy TO Omolo TEPLEXEL LOVO TOUC QVTLTPOOWTIOUG KAOE
opadoc nmou npogkuPe LoTEpPO Ao TV opadomnoinon.

Saving Results: H &gltepn odpwon oAokAnpwbnke kol amoBnkevovtal Ta
QMOTEAEOUATA TNG.

Metd tnv oAokAnpwon Kot tou TeAeutaiou Bripatog Ba evepyomolnbolv ta dvVo
KOUMTTLA 0To 610 KATW HEPOC TNG POpUag TNG «Pipeline Analysis» pe titAo «Display
results before clustering» kat «Display results after clustering» avtiotolya. Natwvrtag
€va. amo ta 6U0 autd Kouprma epdaviletal n Poppa  AMOTEAECUATWY TIOU
amelkovilel ypadkd ta amoteAéopata UOTEPA Ao TNV ETUAEYUEVN QVAAUON.

3.6 Doppa AnMOTEAECUATWV

H ¢opua amoteheouatwv (Results form) amoteAel to epyaleio pe tn Bonbela tou
omoiou o xpnotng elvat o B€on va mpoPariet ypadikd aAAG Kot va eme€epyaoTel Ta
anoteAéopata VOTEPQ Ao TNV OAOKANPWON TNG AVAAUCNG TIOU €XEL EKTEAEDEL. Katd
™mv eudavion ™G GOpUAC AMOTEAECUATWY EUdAVIZETAL KAl €val UAVUMA TOU
EVNUEPWVEL TOV XPNOTN yla TOV aplOud Twv akoAouBlLwv EMEPWTNONG OL OTIOLEC
evtoniotnkav amd to T-RECs w¢ mibavw¢ avoaouvOuaouéveg. XItnv ewkova 10
amnelkoviletal Eva mopadelypa tnG GOPUAC ATOTEAECUATWV.

25

Institutional Repository - Library & Information Centre - University of Thessaly
17/10/2023 01:03:33 EEST - 167.114.118.212



............................................................................................................................................................................................................

Ewova 10: H @opua anotedeoudatwy. 1) lNeptoxn emiAoyrc yeyovotog. 2) leployn ametkoviong. 3)
Meployn enséepyaoiag.

Ma tnv EUKOAOTEPN Katovonon TG pOPUOC AMOTEAECUATWY N ekova 10 xwpiletal
o€ 3 pépn:

1) Tnv Meploxn emAoyr ¢ YEYOVOTOG
2) Tnv MNeploxn amelkoviong
3) Tnv neploxn eneepyaciog

Neploxn emAOyng yEyovotoG: BplOKETOL OTO KATW QAPLOTEPO WEPOG TNG OPUOC
QMOTEAECUATWY. TNV TEPLOX OuTA Pploketal pia Alota mou TEPLEXEL TOUG
accession numbers Twv aKOAOUBLWV EMEPWTNONG TIOU £XOUV EVIOTLOTEL WG TBavVA
yeyovota avacuvduacopou. Itnv Kopudr TNG TEPLOXNG ETAOYNAG YEYOVOTOG
Bploketal n évdelén «Possible Acceptors (X)» n omola evnUePWVEL TOV XPrioTN yLO TOV
aplOud Twv akoAouBlwv Tou TtepLlExovTal oTn AloTa. ITtnv Mepimtwon autol Tou
napadeiypatog o aplOpodg X eivat 2 kabBwg to T-RECs evtomioe Vo akoAouBieg
ETEPWTNONG TIOU €EVOEXOMEVWE VA amOTEAOUV SEKTN KAMOLOU avoouvduaouou.
Akoun, mapéxetal n duvatotnta avalntnong kamowag akoAoubiag péoa otn Alota
autn ypadovtag tov accession number tn¢ Kal matwvtog To Koupri «Search». Télog,
umdpyxet n duvatdotnta GIATPAPIOUATOC AMOTEAECUATWY HUE BAon TO Ovopa TNG
opddag otnv omola avikouv Tou Ba €xeL ocav amotéAecpa TNV eudavion
0KOAOUBLWV ouyKeKpLPEVNG opadag otn Alota. H emhoyn) autr Sivetal péocw tou
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«Filtering by group names» to omoio av evepyomownBei amd to Xxpriotn Oa
eudpaviotel n Alota pAtpapiopatog onwe dpaivetat otnv elkova 11.

Ewova 11: Alota piAtpapiouatog ue Baaon to ovoua twv Stadeotuwv ouadwv.

EmAéyovtag pia amo Tig SlaBéolpeg emihoyég g Alotag PpAtpaplopatog Kat
TIATWVTAG TO KOUMTL «Select group name», n AloTa TIOU TIEPLEXEL TOUC accession
numbers Twv akoAouBLwWV EMeEPWTNONC TIoU €XouV avixveuBel wg mBava yeyovota
ovacuvduoopoU, EVNUEPWVETAL LE TETOLO TPOTIO WOTE VA TIEPLEXEL TOUG accession
numbers povo amod Tic akoAouBieg mou avnkouv otnv opada mou emAEXBNKe amo
Tov Xpnotn otn Alota pltpapiopatog. MNa tnv emavadopd t¢ AloTAg YEYOVOTWV
oTNV apXLKN TNG Kataotaon apkei va anevepyonolnOei n emdoyn «Filtering by group
names».

Neploxn anekoviong: Bploketal oto mavw HéEPog TNG GOPUAG AMOTEAECUATWY. TNV
neploxn auth epdavidovral tpia Baocikd otolxeia: H akoAouBila emepwtnong mou
elval emheypuévn otn Alota yeyovOtwv NG TEPLOXAG EMLAOYNG YEYOVOTOG Kal
eudaviletal pe €va poTiBO YKpL XPWHATOC OTO TAVW MEPOG TNG TEPLOXNG, N
akohouBia tou mpwtevovta §6tn (Major donor) pe éviovo pol xpwua eniong oto
MAVW MEPOC TNG TEPLOXNG Kot TEAOG, o/oL Seutepelwv/ovieg &0tng/eg (minor
donors) pe SLadOPETIKA XPWHOTA O KABEVOC. INUELWVETAL WG TA XPWHOTA TWV
minor donors pmopouv va aAaxBouv amod tov xprnotn kavovtag Se€l KALK Tavw o€
OMOoLOSNTIOTE KOUUATL Tou emBupntol minor donor. H akoAouBia tou &éktn
eudaviletal mavia oe OAO TO UNKOG TNG TEPLOXNAG ATELKOVIONG VW OL akoAouBieg
TwV major kat minor donors pmopet va eudaviotolVv o€ KOUPATIO KATA UAKOG TNG
akoAouBiag tou 6éktn. Autd odeidetal oto dATpdplopa mou AapuPAavel xwpa UETA
Vv oAokAnpwon tou Blast, kaBwg kpatouvtal Kat amelkovilovtal YHovo ta TURUaTa
TIOU LKOVOTIOLOUV GUYKEKPLUEVEG TIPOoUTIOBEDELG OTWG €XEL NON avadepOeL.

27

Institutional Repository - Library & Information Centre - University of Thessaly
17/10/2023 01:03:33 EEST - 167.114.118.212



Nepoxn enegepyaociag: Bploketal oto kAtw O6e€l0 péPoG NG  POpHaAg
amoteAeopdtwy. H meploxn auth meplAapBavel tpelg kapteAeg (General, Similarity
Plot, Annotation editor) péow Twv omolwv pmopel va yivel mepaltépw enefepyaoia
TWV ATMOTEAECUATWY amo Tov Xprotn. Ot Tpelg KApTEAEG Tou TepAapBavovtal otnv
nieploxn enefepyaciog avaluovtal otic akOAoUBeg evoTNTEG.

3.7 KaptéAa yevikwv emthoywv (General Tab)
Information bar

H kaptéla aut meplAapBAavel oTo MAVW HEPOG TNG Uia ypapun mAnpodoplwv.
TornoBetwvtag tov SelKTN TOU TMOVTIKIOU EMAVW O€ omoladnmote akoAoubia tng
TLEPLOXNC QTELKOVLONG, N YPOUUA TTAnpodoplwv eudavilel ta otolxeia mou adopouv
NV €KAoTtote akoAouBia. Ito mapadetlypa ¢ Etkdvag 10 o Selktng Tou MOVIIKLOU
Bpiloketal mAvw otnv akoAouBia mou avamapiotatal PE TOPTOKOAL xpwpo. H
ypopun mAnpodoplwv epdavilel Ta €€1¢ oToXElX yLa TNV CUYKEKPLUEVN akoAouBia:
«Possible Donor: AB447444 - Gll-4 Coverage: 2350 - 3100 Total sequence size:
7511». Apxwka Sivetal o accession number tng emAeypévng akoAouBiag (AB447444)
KOlL 0T OUVEXELA N €EEAKTIKN opada otnv omolia avrkel (Gll-4). Emeita akoAouBel n
TLEPLOXN TIOU KOAUTITEL TO ETUAEYHEVO KOUUATL 0TV okoAouBia emepwtnong (amo
2350 £€w¢ 3100) kot téAoc divetal n mAnpodopla OXETIKA PE TO pHEyeEBOC OAOKANPNG
™¢ akoAouBiag (7411) mou avTUTPOOWTEVETAL OO TO ETUAEYUEVO KOUUATL.

Query position / Aln Position

Katw amo tn ypapun mAnpodoplwv Bpiloketal n ypauun 6€ong cvpudpwva pe tTnv
akohouBia emepwtnong (Query Position) n omola KATd Tt HeTOaKivnon tou &gikTn Tou
TIOVTIKLOU OTNV TIEPLOXN QTIELKOVLONG EVNUEPWVEL TOV XPNOTN yld TOo onuelo oto
omnoio Bploketal mMAvw otV akoAoubia emepwtnonG. AKPLBWG KATW amd TN YPAUUN
autr Bploketal pia akOUn ypapun mou Seixvel tn B€on tng emAeyuévng akoloubiag
ue Baon tn otoixon. H ypaupn ovopdletat «Aln Position» (Alignment Position) kat
yla va Selel kamola T Ba mMpEMeL MpWTA va Yivel oTolxlon Twv akoAouBLwv Omwg
TIEPLYPAPETAL OE EMOUEVN EVOTNTA.

Smart filtering by largest size

2Tn ouvéxela mapatnpeitat n emthoyn «Smart filtering by largest size». MpokeLtat yla
gL emiloyn n omola dAtpdpel Ta dedopéva TG MEPLOXNG ATMELKOVLIONG BACEL TOU
puey€EBoug toug. Etol, Otav n emloyn €lval evepyomolnpévn, To Tpoypappa Ba
oavalntoel Ta KOUUATIO TwV akoAouBlwv ta omoia €xouv emikdAuyn kat Ba
KPATAOEL ekElvo TTOU €XEL TO peyaAUTEPO PEYEDOC. Amtevepyomolwvtag thy mtAoyn
ouTH, Ta TIEPLEXOUEVA TNG TIEPLOXNG QMELKOVIONG Ba emavéABouv oTnV apxLKr TOUG

Hopdn.
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Export image

To T-RECs &ivel oto Xprotn, HEow TNG KOPTEAAG YEVIKWV eTAoywv, Tn duvatotnta
va €€AYEL TA TIEPLEXOUEVA TNG TIEPLOXNG OTELKOVIONG O popdn €lkovag. Ma tnv
ETTEVEN QUTOU TO OKOTIOU QPKEL va ETIAEEEL TO KOU T e Ovopa « Export image».

Save blast results

H emloynn «Save blast results» 6ivet ™y Suvatotnta va amoBnkeutolv Ta
amnoteAéoparta Tou Blast Uotepa amod TNV eKTEAEON PiaG avaAuonG WOTE va UMOopPEL 0
XpNotng va ta avapoptwoel oto T-RECs xwpig va xpelaoTtel v eKTEAETEL KL TAAL
™V avaluon. Itnv meplmtwon tng «Pipeline Analysis», onw¢ meplypadetal
TapaMAvVwW, Ta anoteAéopata tou Blast amoBnkevovtal autopata TOCO yla TNV
avaluon mpv tnv opadomoinon Twv akoAouBlwv 000 Kol HETA OO QUTAV: OUWG,
OMWG TIEPLYPADETOL OE EMOPEVN €VOTNTA, KATA TNV EKTEAECN TWV EMIUEPOUG
avaAlUoswv Xwpic tnv «Pipeline Analysis» ta amoteAéopata Sev amoBnkevovtol
oUTOMATA EMOUEVWE N XPrion Tou «Save blast results» sival amapattntn.

Export Acceptors and Donors in fasta

H teAeutaia emiAoyn MOV TTOPEXETAL OTN CUYKEKPLUEVN KapTEAD ovopaletal « Export
Acceptors and Donors in fasta». H emthoyr autr divel tn dSuvatotnta otov Xprotn va
g€ayel €va apxelo KeWWEVOU yla KAOs yeyovog Tou MepLEXETaL otn Alota mibavwy
YEYOVOTWV avaouvluacpol To omolo Ba mepléxel OAec TG akoAouBieg mou
TEPNAUBAVEL TO EKACTOTE YEYOVOC KOl TIPOKELTAL Yyl TIC akoAouBieg twv: Query,
Major Donor, Minor donors AN Kol UTEG TTOU aVr|Kouv otnV idta e€eALKTIK opada
HE aUTH TNG akoAouBiag emepwtnong kat €édwaoav To KAAUTEPO ATMOTEAECO KATA TO
Blast ota onpeia 6mou 1o T-RECs evtomnioe kamolov mibavo avacuvSuacuo.

3.8 Awaypappa opototntag (Similarity Plot)
3.8.1 KaptéAa dtaypappatog opototntag (Similarity Plot Tab)

Méow NG KOopTtéAAg Snuioupyiag SlaypappdTwy OUOLOTNTAG O XPNOTNG £XEL TN
Sduvatotnta va emAéEel TIC akohouBieg mou Ba cupneptAndBolv OTNV KATOOKEUN)
Tou KABe SlaypAppatog, aAld Kol va TUAEEEL TIG TTAPAPETPOUC UE TIG omoieg Ba
ylvel n dnuoupyla Touc.

Information bar

Onwc¢ dpaivetal kat otnv €lkova 12, n ypapun mAnpodoplwv e€akoAoubel va umtapyel
Kol 0TNV KapTéAa SlaypApaTog opoLdTtnTaG.
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Ewova 12: H kaptéAda emtAoywv SLaypauiaTo OUoLoTNTaS

Alota akoAouBwwv (Sequences to be included list)

Baoko otolxelo TnG KapTteAag eAoywyv SLaypAUaTOG OUOLOTNTOG amoTeAEL n Alota
TwV akoAouBwwv Tou Ba cupmepAndBouv oto Staypappa mou Ba dnuioupynBet. Ot
okoAouBie¢ mou meplthapfavovtal otn Alota eivol autég Twv Major kat Minor
Donors KaBw¢ emiong Kol OUTEC TTOU AVAKOUV OTNV (8t eEEALKTIKA OpAda HE aUTH
¢ akoAouBiag emepwtnong Kol £Swaoav To KAAUTEPO ANMOTEAECHA KOTA To Blast ota
onueia omou to T-RECs eviomioe kamotov miBavo avacuvduaouo. H akoAouBia
EMEPWTNONG TtEpAapBAvVETAL auTOpaTa Kal dev mepléxetatl otn Alota. O xprnotng
uropel va emilé€el moleg amod T akoAouBieg tng Alotag Ba cupmeptAndBolv
KAVOVTOG KALK 08 aUTEC. H tpokaBoplopévn emtdoyn ivat va cupmeptAndBOolv OAeg
ol akoAouBiec. Znuelwvetatl OtL yia va SnuoupynBeil éva Slaypappa opolotntog Ba
TMPEMeL val €lval erAeypévn TouAdxlotov pia akolouBia. Akoupn, &ivetal n
Suvatotnta npocOnkng KamoLag akoAouBiag n omola TEPLEXETAL £(TE OTO apXElo TNG
Baong debopévwy eite o aUTO e TG akoAouBieg emepwtnong. MNa va yivel auto, o
XPNotng Ba mpénel va eTAEEEL TO KOUWML e TOV TPAcLVO otaupd (+) wote va
eudaviotel n dopua mou dpaivetal otnv lkova 13. Itn GOpUA AUTH OPKEL va ELOAYEL
0 XPNoTNng Tov accession number tng emBuPNTAG akoAouBiag KAl va TMOTACEL TO
Koupri «OK».

Ewkova 13: Mpoodnkn akodoutiwv otn Aiota ue ti¢ akodoudieg mou Ja xpnowomoindouv otn
Snutoupyia SloypaupUaToC OUOLOTTAC.
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Napapetpol BARpatog/mapadipou (Step/Window)

Ma tn dnuoupyia tou SlaypAppatog opoldTnTag £ival anapaitntog o KabopLopog
TOU PBrupaTog Kal Tou WHeyéBoug Tou oupopevou moapaBupou. OL SUO AUTEG
TIOPAUETPOL UIMOPOUV va puBULoTOUV amd Tov XProTtn OTILG €TIAOYEG «Step» Kot
«Window» avrtiotolya. Ot mpokaBoplopéVES TIHEG TOUC eivat 200 yla to mapdbupo
kat 20 yia o Bripa. Ot TIHEC AUTEC £lval UTIOKELUEVLKEG KOL O XPNOTNG Ba mpEMeL va
elval ekelvog mou Ba eTAEEEL TNV KATAAANAN TLUH TWV TTOPAUETPWY QUTWV.

H puéBodog ou XpNOLUOTOLELTAL YLOL TNV KATAOKEUN TWV SLOYPAUUATWY OUOLOTNTOG
elval n péBodocg tng mapatnpovpevng anootaong (P-Distance).

Awaxeiplon Kevwv

Mptwv amnd tn Snuloupyia Tou SlaypAPUATOC OUOLOTNTAC OL EMIAEYUEVEC aKoAouBieg
Ba mpémel va €xouv otolxnBei. Onwg meplypadetal os enopevn evotnta to T-RECs
npoodEpel ™ duvatotnta auth. Katda tn dnuioupyia t¢ otoixiong mpoaotiBevral
KeEva (gaps) oTig emleypéveg akoAouBieg wote va emitevxBel n BEATIOTN oTOlXLON
HETAEL TOouC. Omwe ¢alvetal otnv £lkova 12 mapéxovral EMAOYEG OXETIKA UE TN
Slaxelplon Twv KEVWV KATd Th Snuoupyia Tou SLaypAOTOC OUOLOTNTAG.

Ignore Gaps: Otav n emloyn autr lval evepyomolnpévn, Katd tn dnuwoupyia tou
SLayPAUUOTOG OHOLOTNTOG OAEG Ol BECELG TTOU TEPLEXOUV KEVA ayvoouvtal Kot &g
ouuneptAapfavovtal otn  olykplon vyl TN Sdnuwoupyia Tou  Slaypappatog
opototnTag. MNopakdtw daivetal éva MOPASELYUO YL TOV TPOMO AELTOUpPYLaG TNG
ETAOYNAG QUTNAC:

MNapadetyua 1: Ot Svo akoAoudiec ouykpivovtal yia ™ dnuloupyia tou SlaypAUUATOG OUOLOTNTOC.
Me mpaoivo xpwua @aivovtal ol MEPLTTWOEL match evw Ue KOkkwvo ot mismatch. To uéysdog tng
navw akoAdovdiag eival 20 nt evw ¢ katw 10 nt (Xwpic ta keva). Eqooov n emtdoyn «lgnore Gaps»
elval evepyomolnueévn, ta Keva O&V KATUUETPOUVTOL KOl ETOL, ELKOVIKA, N EMAvVw oakolouBia
OUYKPIVETAL LUE TNV KATW oaV va ExEL Kal ekeivn uéyedoc 10 nt. Etol n opototnta twv SU0 akoAovtiwv
Jewpeitor nwc eivar 8/10 dnAadn 80%.

Gap Options: Otav n emthoyn «lgnore Gaps» &gv e€ival emAEyUEVn, TA KEVA
OuyKplvovtal Kavovikad HeTtafl Twv SUo akoAouBlwv. Ma to Adyo auto, oto MAAioLo
«Gap Options» omwg daivetal otnv ekova 12 mapEXeTal pLa ETUAOYA OXETIKA LE TNV
afLOAGYNON MEPUTTWOEWV CUYKPLONG MLOG B€0NG TTOU TIEPLEXEL KEVO Ue pia B€on Tou
Sev mepléxel. H emloyn autr ovopaletal «Gap vs Non-Gap score» kot Sivel oto
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XPAotn t duvatotnta va eTAEEEL v pLa TETOLA TEPLTTWOon Oa €XEL 0OV AMOTEAECA
To match rj to mismatch.

Run Similarity Plot

Adotou €xel yivel n puBUON TNG KABE MAPAUETPOU, ylo TNV EKKivnon TtNng
SLadKaoloG KOTOOKEUNG TOU SLOYPAUUATOC OHoLOTNTAC Oa TPEMEL va eTIAEYEL TO
Kouumi «Run Similarity Plot». & mepintwon mou undpyxouv akoAouBieg oto apyeio
Baong &edopévwyv TOU E£XEL €LOAYEL O XPrNOTNC OL OTMOLEC avAKOouv otnv (SLa
g€eAlktikr) opada pe tnv akolouBia emepwtnong, to T-RECs Ba evnuepwoel to
XPNOTN yla Tov aplOpo Twv aKoAouBLwv auTwv HECW TOU PNVUUATOC TTou daivetal
otV £lkova 14. Y& auto To onueio o Xpnotng £xeL tn duvatotnta Vo ETIAEEEL TTOOEC
oo QUTEC TIC akoAouBie¢ emiBupel va ocupmnepAaBel oto Slaypappa opoLoTNTAC
TIOU TIPOKELTAL va SnuoupynBel elodyovtog tov emtbupnto aplbuo oto Stabéoipo
mAaiolo kelpévou. Emiong tou Sivetal n duvatdtnta vo emAEEEL TO XpWHA UE TO
orolo Ba eudavilovtal OAe¢ aUTEC Ol 0KOAOUBleG OTO SLAYPAUUO OUOLOTNTOC
KAVOVTOG KALK 0TO papo Aaiolo.

Ewkova 14: Mrvuua evnuépwaong Tou xpnotn yLa tv unapén emtmpéodetwy akoAoudiwy mou avnkouv
otV (bta e€eAKTikn opdda Ue authv e akoAovdiac emepwtnong.

Yotepa amo tv emdoyr) tou «OK» éva véo pnvupa spdaviletal, onwg dalvetal
oTnNV €lkova 15, To omolo EVNUEPWVEL TOV XPrOTN WG oL akoAouBieg Tng Alotag Sev
€xouv otolxnOel, pwtwvtag mapdAAnAa v o xpnotng emtBupel Tn otolxLon Toud.
Otav emieyel n amavinon «Nowy TOTe fekwvd n oOTolXlON TWV ETUAEYUEVWV
akoAouBwwv pe tn BonBela Tou mMpoypdupatog muscle Omwe gaivetal otnv elkova
16. Oa mpEmel va onuelwBel Mwg o xpovog olokAnpwong tng Sladikaociag tng
otoixlong e€aptartat amno toug €£NG MAPAYOVTEC:

1) To mAnBog Twv akoAouBLwv mou ctolyilovtal.
2) To péyeBog twv akoAouBLwv ou otolyilovtal.

3) Ta TEXVIKA XAPOKTNPLOTIKA TOU UTTOAOYLOTI) OTOV OTIOLO EKTEAELTOL TO TIPOYPOLLLAL.
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Ewova 15: Mrivuua evhuEPwWanS ToU XpHoTn YLa TNV aVAYKN OTOIXLONG TWV ETUAEYUEVWY akOAoUuTLwv.

Ewova 16: To mpoypauua muscle otoiyilel ti¢ emAeyuévec akolovdiec yia ™ Snuloupyia Tou
SLaypauUATOC OUOLOTNTAC.

INUELWVETOL TIWG META TN otoiyton evééxetal va mapatnpnbolv aAlayeg otnv
TLEPLOXN QTELKOVIONG TNG dOpuag amoteAsopdtwy (ev. 3.6) kaBwg to T-RECs Ba
TIPOCOPUOOEL TA AMOTEAECHUATA CUUPWVA UE TN VEQ oTolXLOoN.

3.8.2 ®oppa draypapparog oporotntag (Similarity Plot form)

MOALG oAokAnpwBel n Swadlkacio Tou mpoypaupato¢ muscle, to T-RECs 6Oa
eudavioel tn Ppopua mouv Ba meplExel To Slaypappa opoldtnTag. Eva napddslypa
™G $opuag SLaypAUUOTOG opolotnTag daivetal otnv €wkova 17. H ¢popua auvtn
Xwpiletal og U0 BaoLkd PEpN:

1) Tnvneploxn oxedlaong (Plot Area)
2) To umopvnua (Legend)

Meploxn oxediaong

MpokeLTal yla TNV TEPLOXN Tou ypadrpatog omou daivetal Ye tn popdni YPAUUWY N
opolotTNTa, cuvaptnoeL TnNG Béong, Katd UAKog kKABe akoAouBiag oe oxéon UeE TNV
akoAouBia emepwinong. Kavovtag aplotepd KALK O OTOLASATIOTE ATO QUTEC TLG
YPOUUEG O XpNoTtng Umopet va tpoPaAel Tov accession number aAAd Kol To évopa
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™G €€EAKTIKAG opAdag otnv omoila avikel n emAeypévn oakoAouBia. Téco to
uTOpvNua 600 Kal n TepLoxn oxediaong arnoteAoUv MepPLOXEG HeTABANTOU peyéBouc.
Ma tnv aAAayr Tou pey€Boug Toug, 0 XPNOTNG UMOPEL VOl KAVEL OpLOTEPO KALK KAl va
HETAKIVAOEL £(TE aploTepd €ite S€€LA TNV KATOKOPUDN YPA UM TIou Xwpiletl Tig dvo
TLEPLOXEC.

Zoom in/out: Kpatwvtag MAtnUEVO TO APLOTEPO KALK O OTOLOSATIOTE ONUELD TNG
neploxng oxedlaong kat cupovtag mpo¢ omolodnNmote AAAO onUElO TNG TEPLOXNCG,
eudaviletal €va mAaiolo sotiaong. MOAg adeBel eAeUBepo TO apLoTEPO KALK, OTO
vpadnua 6Oa eudaviletar poévo n mepLOXn TOU TEPLKAELETOL amd TO TAaiolo
gotiaong. MNa tnv amo-eotiacn tou ypadnuatoc éva BrAua miocw o xpnotng Ba
TIPETIEL VAL KAVEL £Va LECALO KALK LLE TO TTOVTIKL.

AKOUn, 0 xpnotnc £xet tn Suvatotnta va emAéEel éva OnUeElo TNG TEPLOXNC
oxedlaong KAvVovTac apLoTEPO KALK KOl OTN CUVEXELX VO TIPOBAAEL TIC aKpLBELC TIUEC
0£0NnG¢ — OpMOLOTNTAC VLA TO CUYKEKPLUEVO onpelo kavovtag Se€l KALK. InUELWWVETOL
niwg to Se€l KAk Sev elval amapaitnTto va yivel akplBwc oto iSlo onueio omou £ylve
TO APLOTEPO.

Ewkova 16: H @popua Staypduatog opoLotntag.
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Yropvnpo

MPOKELTAL yloL TNV TIEPLOXN TOU YpodprnUaTOG Omou emefnyouvtal To XPWHATA TWV
YPOUUWV TNG TEPLOXNG oxedlaong kabBwg avtiotolyilovtal oTtoug accession numbers
OAAG KOl OTOL OVOUOTA TWV €EEAKTIKWY OUASWY OTLG OTIOLEG AVAKOUV OL 0KOAOUBILEC
Tou ypadnuatoc.

ITNV MEPLOXI) TOU UTIOUVALOTOC O XPOTNG EXEL EMIONG OPLOUEVEC ETILAOYEC. ApXLKA,
kavovtag 8e€l KALK O0To MAaiolo XpwHaToC KAmolag okoAouBiag tou Sivetal n
Suvatotnta va oAAGEEL TO XpwWHA TNG TOGO OTO UTMOMVNUO OGO KOl OTNV TIEPLOXN
oxedlaong aAAd KaL 0TNV TIEPLOXI OTTELKOVLONG TNC GOPUAG ATOTEAECUATWY (€V. 3.6).
AKOUN, KAVOVTOG OpPLOTEPO KALK OTO TAQLOLO XpWHOTOC KArmolag akoAouBiag, o
XPNOTNG lvat og B€on va amokpUYPEL PLa CUYKEKPLUEVN akoAouBia amo tnv meploxn
oxedlaong tou ypadnuatoc. H duvatotnta autr pmopel va ¢pavel apkeTa xproLun
O€ TIEPUTTWOELG OTIOU OTO ypadnua umapxouv MOAAEC akoAouBieg.

Blast otoug server tou NCBI péow tou similarity plot

Méow Tou Staypappatog opolotntag to T-RECs Sivel Tn Suvatotnta oto XpHotn va
eTUAEEEL €val KOPUATL TNG akoAouBiag emepwtnong Kal va ekteAéoel To Blastn otoug
servers tou NCBI xpnotpomnolwvtag wg akoAouBia emepwTnong To KOUUATL auTO. Ma
NV £nitevén Tou oTOXoU aUToL 0 Xpnotng Ba mpEmel va akoAouBOnosL TO TTAPAKATW
Brpata:

e Kpatnua tou mANKTpou Alt Kal aplotepd KAK otnv mepLoxn oxedlaong wote
va eTiAeyel To onpelo évapéng tou emBupunTou TUAUATOC.

e Metakivnon tou SelkTn TOU TOVTIKIOU TPO¢ Tta S€€LA WOTE va EUPAVIOTEL N
HOB UmApa TOU avamaploTA TO ETAEYUEVO TUAMA TNG akoAouBiag (elkdva
17)

e AploTtepO KALK 0TO eMIBUUNTO onpeio ANENG TOU TUAMATOC
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Ewova 17: Auvatotnta emiAoync¢ TUNUATOS TS akoAouBiag emepwtnonc mou Ja ypnowuomotndel wg

véa akodouBia enepwtnonc yia Blast otouc server tou NCBI Eow Tou SLaypaUUATOC OUOLOTNTOG TOU
T-RECs.

MOALC oAokAnpwBouv ta Tpia mapamavw PBrpata Oa sudaviotel pio popua
ouvoying Tou EMIAEYUEVOU TUNHATOC OMWC GalveTAL OTNV €LKOVa 18.

Ewkova 18: Zuvon twv mAnpo@opLwy tou emAeyugvou tunuatog yia Blast otoug servers tou NCBI.

Onwg ¢aivetal otnv elkova 18, ot mMAnpodopieg mou Sivovtal yla To MIAEYUEVO
KOMMUATL €lvat o accession number, To KOJUATL TNG akoAouBiag PeTA armod tn otoixlon
OAAQ KAl TO KOUMATL TNG akoAouBiag xwplig tn otoiyion.

MNa tnv ektéAeon tou Blastn otoug servers tou NCBI xpnotuomnolwvtag wg akoAoubia
EMEPWTNONG TO ETUAEYUEVO KOUUATL apkel o xprnotng va emAéEel To oUVOEGHO
«here» omwg anekoviletal otn ¢opua mAnpodoplwv ¢ ewkovag 18. Etol, Ba yivel
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€KKLVNON TOU MPOETUAEYUEVOU TIPOYPAUUATOC TTAOriynong oto dtadiktuo to omoio Ba
uetaBel autopata otoug servers tou NCBI.

Save Image

O Xpnotng €xeL tn Suvatotnta €MIAEYOVTAG TO KOUUTL Pe TITAO «Save Image» va
amoBnKeVOEL T AMOTEAECUATA TOU SLOYPAUUATOC OPOLOTNTAG O Hopdr) lkovag. H
amoBrKeuon UIMOPEL va yIveL Kal e TN cuvtopeuon AnktpoAoyiou Ctrl +S.

Help

To koupri pe titho «Help» Bploketal ekel wote va divel oto xprotn tn duvatotnta
ova maoca oty va mpoBaAel pa ¢popua Bonbelag onwe dpaivetal otnv elkova 19
pe kaBe duvartr) emAoyr) TOU UTIAPXEL yLa TO SLAYPAUUA OLOLOTNTAC.

Ewkova 19: H pdépua mapoxric Bondeiac yia Ti¢ emAOYEG Tou XpHothn oto SLAypauUa OLOLOTHTAC.

3.9 KaptéAla enegepyaoiag oxoAtaocpol (Annotation editor tab)

Onwg daivetal otnv ekéva 20, KatA TNV €AoY TNG KAPTEAAG emefepyaciog
oxoAltaopoU (Annotation editor tab), mapatnpeitat aAAayry otnv gudavion tng
TLEPLOXNG QUMELKOVLONG TNG dOpUaG TwV amoteAeopdtwy (gv. 3.6). MA€ov n meploxn
autn anoteAel v meploxn emefepyaciag oxoAlaopol. Me Tov 0p0 «OXOALACUOGH
(annotation) meplypadetal n dnuoupyia etiketwv (labels) ol omoileg pumopolv va
tomoBetnBolVv TOO0O OTNV MEPLOXA ATIELKOVLONG 000 Kol 0TO SLAypOpa OUOLOTNTAG.
OL eTkéteg QUTEG Ponbolv otnv KaAUTEPnN opydvwon TG €KOvag Twv
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QMOTEAECUATWY KOOWC pmopel yla mapadelypa va avamaplotouV TG TIEPLOXEG TOU
yovidlwpatog tng akoAoubiag emepwinong. O xprnotng Ba mpémeL va €l0AyEL Ta
XOPOAKTNPLOTIKA TNG ETIKETOG OXOALaopoU (annotation label) otov mivaka mou
eudaviletal otn B€on NG MEPLOXNG ATEIKOVIONG TNG POPUAC TWV ONMOTEAECUATWY
(ev. 3.6). O mivakag mepthapPavel 6 oTAAEC KABEULA Ao TIG omoleg meplypadeTal
OVOAUTLKA TTOPAKATW.

Ewkova 20: H kaptéda enséepyaociag oxoAlaouou.

Sequence ID

H otiAn autr Ba mpémnel va meplhappavel Tov accession number t¢ akoAouBiog
TMAvw amo tnv omnola Ba tomoBetnBel n etkéta oxoAlacuol. Na mapadelypa oe
TEPUMTWON TIOU 0 XPNOTNG ELCAYEL OE WiO YPOUUN TNG OTAANG QUTAC TOV accession
number Ttng¢ oakolouBiag emepwTnONG TOTE 1N ETIKETOL  OXOALAOMOU, OTOV
dnuoupynBei, Ba tonoBetnBel akplBwg emavw amnod tnv akoloubia emepwtnong.

Motif Name

H otiAn «Motif Name» Ba mpémnel va meplAapBAveL TO OVOUA TNG EKAOTOTE ETIKETAC
OXOALAOMOU. ZNUELWVETAL OTL TIPOKELTAL YlAL TO OVOUA TNG ETIKETAC KAl OXL yLd TO
Kelpevo mou Ba mepléxel. To OVOUA ULOG ETLKETOC OXOALOOMOU pmopel va tpoBAnBetl
anod TN ypapun mAnpodoplwv tNG KAPTEAAG YeVIKWV emhoywv (ev. 3.7) i NG
KaptéAag dnuloupyiag Slaypdppatog opolotntag (gv. 3.8.1) péow petadopdg tou
SelkTn TOU TTOVTIKLOU MAVW OTO MAALCLO TNG ETLKETAC.
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Motif Start

H ot\An «Motif Start» Ba mpémnel va nepldapBavel tov aplBud mou unodnAwvel To
onueio ¢ akolouBiag avadopdg (BA. Sequence to use as reference point) ano to
oroio Ba ekva n eTIKETA.

Motif end

H othiAn «Motif end» Ba mpémnel va meplthapBavel Tov aplOuo mou umtodnAwveL To
onueio t™ng akoAouBiag avadopds (BA. Sequence to use as reference point) oto
oroio Ba KaTaANyEL N ETIKETA.

Sequence to use as reference point

H otiAn aut Ba mpémnel va epLEXEL Tov accession number tng akoAouBiag mou Ba
xpnotpornotnBel w¢ akolouBia avadopdg wote va UTIOAOYLOTEL N akpLBng B€on tng
ETIKETAG IOV Ba dnpoupynBetl.

210 TmapAdelypa 2 MOPOUCLATETAL OXNUATIKA n enefnynon tng Snuioupylag pLog
ETIKETAG OXOALOOUOU.

Sepae D N harw
. ‘WT‘“ Denn vretrar

Etikéta
AB447444 SxoAlaouov

Mapadetyua 2: Anutoupyia €TIKETAC OYOAlAoUOU. EMaVW: EL0aywyr MAPAUETPWY €TIKETAC. Katw: H
LOPQN TNG ETIKETOC OTNV TIEPLOXT) ATTELKOVLONG.
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Onw¢ ¢aivetal oto MAPASELYUA 2, OTIG TTAPOUETPOUG TNG ETLKETOC EXOULE TIG €ENC
TLUEG:

Sequence |ID: AB447444, mou umtoSnAwWVEL WG N €TIKETA Ba oxedlaotel mAvw amno
Vv akoAouBia pe accession number to AB447444. Mpayuatt n akoAouBia mou
OMELKOVIIETAL UE TIOPTOKOAL XpwHa (MAvw amo tnv omola elval oxedlaopévn n
ETIKETA) €lval n akoAouBia pe accession number AB447444.

Motif Name: Ovopa €TIKETOC, AUTO €lval TO OVOUO TIOU XPNOLUOTIOLE(TAL OO TNV
ETIKETAL.

Motif Start: 2635, onueio évapénc.
Motif End: 3577, onueio Anénc.

Comments: Kelevo €TIKETAC, TIPOKELTAL YLOL TO KELUEVO TTOU gpdavileTal mAvw oTNV
ETIKETO TTOU SnLou pynOnkKe.

Sequence to use as reference point: GU991355, mpokeLtal yLo Tov accession number
N akoAouBiag emepwtnNONG OV UTTOSNAWVEL OTL TTAPA TO YEYOVOC TTWGE N ETIKETA Ba
oxeblaotel mavw amnod tv akohouBia pe accession number AB447444, n B€on tng
(Motif Start / End) Ba umoAoylotel Baoel tng akoAoubiag pe accession number
GU991355.

ITIG elKOVEC 21 Kot 22 dalvetol pio ONOKANPWHEVN SnULoUpYLa ETIKETWVY CXOALACHOU
TIOU VAP EPETOL OTLC TIEPLOXEC TOU YOVLSLWHATOC TNG aikoAouBiag evog Norovirus Glli-
3 pe accession number GU991355.
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Ewkova 21: SuumAnpwaon mapauETpwy Twy ETLKETWY GYoALXoUoU.

Ewkova 22: [pa@ikn avanapaoctoon ETLKETWY CYOALXOUOU.
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Annotate (Kkouprni dnuioupyiog ETIKETWV)

Ao tn otyun mou Ba cupunmAnpwBel o mivakag oxoAlaouoU amod TG EMOUUNTEC
TLUEG, yla va TtPoKUPEL N ypadLKr ATEIKOVLION TWV ETIKETWY, 0 XPRoTtng Ba mpeEneL va
eTUAEEEL TO KOUUTL pe Ovopa «Annotate». Tn B€on tou mivaka Ba AGBel TOTE Kal
TLAAL N TIEPLOXA ATIELKOVIONG EUPaVI{OVTAG OAEC TIG ETIKETEG LIE TOV TPOTIO TIOU £XOUV
0pLOTEL oTOV TtivaKa. Katd To MATNUA TOU KOUUTILOU «Annotate», auto maipvel To
ovopa «Show Data» kot amoteAel mMA£ov TNV €mAoyn €MLOTPodr¢ oTov TMivaka
oxoAlaopou.

Save file (koupni anoBnkevong TIKETWV)

Otav oAokANPWOEL N CUUMANPWON TOU TIVAKO OTO TIG EMBUUNTEC TLUEG, O XPHOTNG
£xeL TN SuvatotnTa va arnobnkeloel OAEG QUTEC TLG TIHEC WOTE VO N XPELAOTEL VAl TLC
TAnKTpoAoynaoet ava. MNa va yivel auto apkel va eTIAEEEL TO KOUMTL pe TITAO «Save
file» mou PBploketal oto KATW 6£€16 PEPOG TNG KapTEAOC enetepyaociag oxoAlaopou.
To apxelo cwletal og popdr amAou KelpPEvou o€ onpeio ou Ba emAé€eL o xprioTnG.

Load annotation (koupuni ¢poptwong ETIKETWV)

MNa t ¢optwon evog opxeiou mou TmeplExel NON TG TMEG yla T dnuloupyia
ETIKETWY, 0 XpNotng Ba mpémel va emAé€el To Kouumi pe TO Ovopa «Load
annotation» mou BPLOKETOL OTO MAVW APLOTEPO UEPOC TNG KAPTEAQC emeepyaciag
oxoAlaopoU kot va uttodeiel oto mpoypappa tn B€on otnv omola Bploketal ToO
opXelo WOTE AUTO va evTomLoTEL Kal va dopTwOEL.

Clear

To KOUMTL aUTO Tou BPLOKETAL OTO KATW O€LO HEPOC TNG KOPTEAAG emefepyaciog
oXoAloopoU avoAopuPavel va kobapioel Tov Tivaka HE T TOPOAUETPOUC TWV
ETIKETWV OXOALOOUOU, TIPOETOLUALOVTAG TOV YLOL TNV ELOAYWYI] VEWV TLLWV.

NMeploxn avalntnong

TNV KapTéAa enegepyaoiag oXOALAOHOU KOl CUYKEKPLUEVO OTO OPLOTEPO KOMUATL
NG mapatnpouvtal Tpia otolxeia: Mia Alota pe To ovopa KaBe otAng Tou Tivaka,
€va mAaiolo kelpévou pe titho «Key word to search» kat €va koupmi pe titAo
«Search Next». Mpokettal yla tv mAatdpoppa avaltnong TLUWV oTa TIEPLEXOUEVA
TOu Ttivaka. Amo tn Alota Ba mpémeL 0 xprioTnG va ETUAEEEL TO OVOUA TNG OTAANG OTNV
orola emBUUEL va MPAYUATOTMOLACEL TNV avalnTnon, oTn CUVEXELA VA ELOAYEL TN
A&En kAeldl mou Ba Bele va avalntroet kol TEAOG va eTAEEEL TO Koupmi «Search
Next» wote va avalntnBel 1o apéowg emopevo KeAL mou epleéxet Tn AéEn KAELSL.
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EVOWMATWON ELKOVAG OXOALOLOHOU OE £va SLAYPOLLHOL ORLOLOTNTOG

Mtua amnod tig duvatdtnteg mou exwpilouv oto T-RECs ival autr TG EVOWUATWONG
HLOG ELKOVAC TIOU TIEPLEXEL TOOO TIG AKOAOUBIEG OCO KOl TIG ETIKETEG OXOALACUOU O€
éva Slaypoppa opoldtntag. H Stadikaoia aut umopel va yivel povo HEOW TNG
KapTEAQG eMetepyaciag oXOAlaoUOU aKOAOUBWVTOG Ta TApAKATW Bripata:

1) ZupmAnpwaon Tou TiVaKa UE TLC TTOPAPETPOUC TWV ETIKETWV

2) Emhoyn tou Koupmiou «Annotate» wote va SnuiloupynBel n elkéva

3) AM\ayr XPWHATWVY TWV ETIKETWV N/Kal omotacdnmote akoloubiag pe Seki
KALK KOl ETIAOYN XPWHOTOC (MPOALPETIKO)

4) Emdoyn amod tn Alota «Select a similarity plot to pin the above graph» tou
SlaypAUUOTOG OpoLOTNTAC OTO Omolo sival emBUUNT N EVOWUATWON TNG
ELKOVOG

5) Emthoyr) tou Koupmwol «Show annotation on similarity plot» wote va
oAoKANpwOEL N evowpatwon

H emdoyn «Only show query sequence on similarity plot» givat umtevBuvn yla TV
EVOWMUATWON HOVO TNG akoAouBiag emepwtnong (KAl TwWV ETIKETWV OXOALOGHOU) OTO
Staypappoa opolotntac. H emloyn auth eival TOAU XprnoLun €L8IKA O€ TIEPUTTWOELG
OTou Ol OKOAOUBIEC ToU TEepLEXOVTAL OTNV £lKOVA £ival mapa ToAAEC. Ma va
Aewtoupynosl ocwotd Oa TpEmel va evepyorolnBel mpwv amd TNV emAoyr] Tou
KOUMTLOU «Show annotation on similarity plot».

TNV €kova 23 mapouotaleTal Eva TOPASELYUA EVOWHATWONG TWV ATOTEAECUATWY
Tou T-RECs 0g ouVOUOOUO E TIC ETIKETEG OXOALAOUOU (OTWwG daivovtal otV elkOva
22) 0TO QVTLOTOLYO SLAYPOUUO OUOLOTNTOC.
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Ewova 23: Evowudtwon amoteAsoudtwv tou T-RECS 0 oUVOUNOUO LE TIC ETIKETEG OYOALATUOU.
JUYKEKPUUEVQ, Ol ETIKETEC OYOALAOUOU QMOTEAOUV TIC TEPLOXEC TOU YOVISLWUATOG TNG akoAoudiag
EMEPWTNONG UE accession number GU991355.

Mia emutAéov Suvatotnta mou TmpootiBetal otn $oppa Tou  SlaypAUUATOC
opolotNTAg VOTEPA OO TNV EVOWMATWON TNG €KOVOC £lval n katakopudn allayn
HEYEBOUC TNG elkOvVaC. Ma va emiteuxOel aUTO, 0 XPrioTNG Ba TIPETEL VO LETAKLVAOEL
ToV Se(KTN TOU TOVTLKIOU EMAVW OTNV EVOWHATWHIEVN ELKOVA OTO YpAdNHa KAl UE TN
BonBela tng podeAag tou Tovtikol va auénoet (Scroll down) 1 va pewwoet (Scroll
up) to péyebog NG EKOVAG.

INUELWVETOL WG KAl oTNV KaptéAa emefepyaciag oxoAlaopou mepAaUPBAVETAL N
ypapur mAnpodoplwv.

3.10 Individual Analyses

H emdoyn «Pipeline Analysis» amoteAel €vav autdépato tpomo Asttoupyiag tou T-
RECs o omoiog ouvbualel oplopéveg amo TG HeBOSoug avalloswv ToU
T(POYPAUHATOC E TLG TIPOETUAEYUEVEG TTAPAUETPOUG. 2TO onUeio autd Ba e€nynbouv
OL TPELG ETUHEPOUG AVAAUCELG TIOU UITOPEL VAL TIPOLYLLATOTIOLOEL O XPHOTNG MECA Ao
To T-RECs 8ivovtag peyalutepn éudaon otig mapapetpouc. Eniong 6a neptypadoiv
Ta epyaleia emefepyaciag twv akoAouBwwv ToOu E€lOAYEL O XPNOTNG WOTE va
BeATLWOEL TNV ATTOTEAECUATIKOTNTA TOU TIPOYPAUUATOG.

Ao 1O KEVTPLKO Hevou tou T-RECs o xpriotng Ba mpémel va eTAEEEL TO KOUMTL UE
Titho «Individual Analyses» wote va sudaviotel n avtiotolxn opua onwe daivetal
oTtnV €lkova 24. MNa tnv emotpodr) oTo KEVIPLKO Levol tou T-RECs apkeil va emileyel
TO KOU Tt PE TitAo «< BACK».
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Ewkova 24: KevTplko UEVOU TwV EMUEPOUC aVaAUCEwV Tou T-RECs

OL TPELC ETUEPOUC AVAAUCELG TIOU UTTOPEL VO TIPAYULATOTIOL|OEL O XPROTNG LECW TOU
T-RECs eilvat ol €€n¢:

1) Blast Based Genotyping Tool
2) Blast Based Intergroup Recombination Analysis
3) Similarity Plot Analysis

Eniong 1o mpoypappa Stabétel dUo emunmAéov epyadeia yla tnv enetepyaoia tTwv
OKOAOUBLWV TTOU ELOAYEL O XPHOTNG:

1) Sequence editor
2) Sequence clustering

Ma AOyoug €UKOAOTEPNG KATAVONONG TOU TPOTOU AELTOUPYLOG TWV ETLUEPOUG
avolUoswv Ba mepwypadel mpwta n  péBodog «Blast Based Intergroup
Recombination Analysis» émelta to «Blast Based Genotyping Tool» kal TEAog n
«Similarity Plot Analysis».

3.10.1 Blast Based Intergroup Recombination Analysis

H avdAuon pe titAo «Blast Based Intergroup Recombination Analysis» eival n Baokn
avadluon mou O&le€dyet to T-RECs yla tov eviomopd mbavwy yeyovotwv
avacuvduaopou. H Asttoupyia tng €xeL N6n meplypadel kabwg anoteAei tnv uEBodo
TIOU Xpnolpomoleital katd tn Asttoupyia tng Pipeline Analysis (ev. 3.5). Onwg kot
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otnv Pipeline Analysis €tol kat otnv Blast Based Intergroup Recombination Analysis
Ba TPEMEL 0 XPOTNG VO ELOAYEL TA Tpla amapaitnta apyeia:

Query file: O xprotng Ba TPEMEL, UETA TO TMATNUA TOU OXETIKOU KOUUTLOU, va
eTUAEEEL TO apxelo pe TG akoAouBieg emepwtnong.

Database file: O xprnotng Ba MPEMEL, PETA TO MATNUO TOU OXETLKOU KOUWTILOU, va
eTuAEEeL TO apxelo pe TG akoAouBieg tng Baong Sedopévwv.

Evolutionary Groups: O xpriotng Ba MpEMEL, PETA TO MATNUA TOU OXETLKOU KOUUTILOU,
va erihé€el To apyelo pe TIC avtlotolkioelg tou kaBe accession number pe to
ovtioTtolyo ovopa tn¢ opadag otnv omoia avhiKeL N EKAoToTe akoAoubia.

H Soun mou Ba mpemnel va £xeL To KAOe apyeio meplypadetal oto Napdptnua 1.

MOALG dpoptwvetal KaBe éva amod ta mapandvw apxeia, epdaviletal SimAa anod to
OXETLKO Kouuri n mAnpng Stadpopn tou apxeiov oto dioko. Emelta akoAouBel eva
KOUUTIL HE TNV £vOel&n «X» To omolo £av emileyel ofrjvetal To €MIAEYUEVO QPXELO
oo T pvnun tou T-RECs kat eival armapaitntn n ¢poptwaon evog véou apxeiou.

Mia SlattepotnTa mou €xeL n Blast Based Intergroup Recombination Analysis adopa
™ $OpTWON TOU APXELOU TIOU TIEPLEXEL TNV AVTLOTOIXLON TwV accession numbers pe
TG €eAIKTIKEG opades. Onwe dalvetal Kol otnV eKova 25, Katd Tt $opTwon Tou
OUYKEKPLUEVOU apxelou eudaviletal pia ¢poppa mou TMapEXeLl 2 €MAOYEG yla TN
dopTWOTN TOU:

1) Odéptwon €vOg eviaiou apxelou TIOU TEPLEXEL TL( OVTLOTOLXIOELS accession
numbers — e€eALKTIKI) oS A TOOO yLa TG 0KOAOUBLeG TOU EPLEXOVTOAL OTO ap)XEio Ue
TLG akOAOUBIEC EMEPWTNONG OCO KAl YL QUTEC TOU apxeiou tng Paong Sedouévwy.
Matwvtog To Kouuni pe ovoua «Evolutionary Groups» otn ¢poppa autr o xpriotng Ba
TPEMEL va UTtOSELEEL TN BEDN TOU CUYKEKPLUEVOU apyeiou.

2) Ooéptwon uo Eexwplotwv apxelwv kabéva amod Ta onola TAPEXEL TLG
avtiotolyioelg accession numbers — €€eAIKTIK opdda: €va yla Tig akoAouBieg Tou
OpXELOU HE TIC OKOAOUBIEG EMEPWTNONG KaL £vVa yla QWUTEG TOU apxeiou tng Baong
Sebopévwy. ITnV mepimtwon auth, adol o XPHoTNG €TAEEEL TO KOUUTL Ue Gvopa
«Provide Query and Database evolutionary group files separately» Ba mpénet va
doptwoel ta SUo apyela EexwPLOTA ETUAEYOVTAC TO OXETIKA KOUUTMLA otn popua
(Query Evolutionary Groups kat Database Evolutionary Groups avtiotolya) kot otn
ouVEXeLa va eTINEEEL TO Koupri pe ovopa « Merge and continue. Etot, to T-RECs Ba
Snuloupynoel éva véo, eviaio apxeio to omoio Ba xpnotpomnownBei wg Evolutionary
Groups file kat o xpnotng Ba epwtnbel ywa tnv tomoBecia Omou BOéAeL va
anoBnkeVoEL TO VEO aUTO apxeio yia mbavi peAlovtiki xprnon.
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Ewova 25: @opua @optwans apxelou mTou MEPLEXEL TNV AVTLOTOIXLON TwV accession numbers UE TIC
e€eAIKTIKEG ouabEg.

AdoU dpoptwOel To apxeio pe TIG eEEALKTIKEG OUASEC, Eva pRvVUpa Bo EVUEPWOEL TO
XPNOTN YlO TOV GUVOALKO aplOUO TwV OVTLOTOLXIOEWV TIOU TIEPLEXOVTOL OTO QPXELO
ouTo. Matwvtag to Koupni «OK» oto KAtw 6£€L0 HEPOG TOU KEVIPLKOU HEVOU TWV
Individual Analyses, o xpnotng petadépetal otn ¢oOpUa MOPAUETPWY Tou Blast.
Onw¢ daivetal otnv ekova 26, n GOpUO AUTH TTEPLEXEL TPELC KOPTEAEG: 1) Blast, 2)
Sequence tool, 3) Results.

Kaptéla napapérpwv tou Blast

TNV KOPTEAQ QUTH 0 XPNOTNG EXEL AKOUN TNV €mmhoyn va aAAdgeL ta apxeia elcodou
gav emBupel emAéyovrag ta oxetika koupmia (Query file, Database file, Evol.
Groups). AkplPwG KATw amod Ta apxeio eLl00dou evtomilovial oL TTAPAUETPOL HE TLC
omnoieg Ba yivel to Blast. Ektevéotepn meplypadr Twv TMAPAUETPWY YIVETAL OTO
Mapaptnua 2. OL TPELG MAPAUETPOL TTou Ba oXOALAoTOUV 0TV EVOTNTA AUTA £lval oL
1) Window, 2) Step, 3) % ldentity Cutoff.

Window: MpokeLtal yLa TNV MAPAUETPO TIOU UTIOSELKVUEL OTO TIPOYPAA TO HEYEDOG
TOU cupOuEVoU Ttapabupou.

Step: MpOKeLTAL YLA TNV TIAPAUETPO TIOU UTIOSELKVUEL OTO TIPOYPOUHO TO Bra Tou
oupopEVOU Tapabupou.

% Identity Cutoff: NMpokeLtal yLa TNV MApAUETPO TOU UTIOSELKVUEL OTO TIPOYPAULO TO
katwoAL Stadopdg tavtiong Bacel tou omoiou Ba yivovtal §ektd ta anoteAéoparta
(ev. 3.4).
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Ewkova 26: @opua mapouetpwy tou Blast.

Otav oplotolV ol eMBUUNTEC TIMEG yla TIG TIAPOAUETPOUC UE TIG omoieg Oa
npaypatonownBet to Blast, to T-RECs Oa sival oe B€on va ekteAéoel TNV avaluon.
Mna va yivel autod o xpnotng Ba mpémel va emAEEEL TO KOUMTL e Ovopa « BLAST».
MOALG EekvrioeL N avaAuon, oL TAPAUETPOL Tou Blast aAAd kol oL eMIAOYEG yla Ta
apxela €0odou Ba kaAludpBolv amd TOV TVOKA EVNUEPWONG TIPOOSOU OTWC
dalvetal otnv elkova 27. O mivakog autog MEPAOUPBAVEL UL YPAUUN EVNHEPWONG
yla TO TOCOOTO TNG AVAAUONG TIOU €XEL OAOKANPWOEL. INUELWVETAL WG KOTA TNV
€kkivnon tou Blast, to T-RECs omdel oe HkpOTEPA KOUUATIA KABe akoAouBia mou
Bploketal oto apxeio akoAouBlwv emMepwWTNONG KAl XPNOLUOTOLEL TO KABE KOMUATL
cav pla Eexwplotn akolouBia emepwtnong. AlMAa amod To MOcooTO OAOKANPWGONG
™G Stadikaoiag epdaviletal katl n mTPOodog yla Ta KOPUATLA TwV akoAouBlwy yla ta
omola £€xeL oAokAnpwOei n Stadikacia tou Blast. Mopd to yeyovog otL epdavion g
MPoodou elval pla MOAU onuavtiky €véelln, n kabuotépnon mou Jmopel va
TIPOKAAECEL 0T oUVOALKN Sladikacia sivat kamoleg Gpopeg e€atpeTikd PeyaAn. MNa to
AOoyo autd mapéxetat n emhoyn «Display Progress» n omoia otav eival
EVEPYOTIOLNUEVN ETUTPETEL TNV €UdAvion TG pooddou evw Otav dev elval TOTE N
npoodog bev eudaviletal kot e€olkovoueital apKeTog xpovog yla tn dlekmepaiwaon
™G avaiuongc.
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Ewova 27: H Stadikaoia tou Blast Bpioketal oe eEEAEN.

H Stadikaocia pmopel va akupwOEel omoladAMOTE OTLYUN TTOTWVTAC TO KOUUTL UE TO
ovopa «Cancel».

Metd tnv ohokAnpwon tou Blast, to T-RECs evnuePWVEL TO XPHOTN YL TO XPOVO ToU
XpeLaotnke n Stadikacia yia va oAokAnpwOel kal otn cuvéxela epdavilel tn popua
anoteAeopdTwy (ev. 3.6). Ao eKkel kol EMeLta 0 XpHotng eival oe B€on va poPael
KOl val EMEEEPYOOTEL TO AMOTEAECUATA OTIWG EXEL NON Tteplypad el oTLG evotnTeg 3.6
£€wc Kot 3.9.

Load Results: Mg tnv emiloyr] Tou KOUUTLOU aUTOU, 0 XPHOTNG Uopel va popTwaoel
anoteAéopata anod pia maAaldtepn avaluon Kal €T0L Va 1N XPELAOTEL va eKTEAEDEL
¢ava tn Swadikaocia tou Blast. Matwvtag to Kouumni Ba mpémel va unodeitel oto
TPOypaUpa TNV TonoBecia Tou emBupntou apxeiou. Amapaitntn npoindbeon ya
TN owoTH AeLtoupyila AUTAG TG emAoyng eival N mapdAAnAn doéptwon tTwv Slwv
opxelwv €l06dou (Query/Database file kat Evolutionary Groups file) mou eixav
xpnotuornolnBel otn cuyKeKPLUEVN avaAuon.

Main menu: Mg tnv emnthoyr tou Kouurol «Main menu» o Xpriotng EMLOTPEPEL 0TO
KEVIPLKO pevou Twv Individual Analyses.
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Show results: H emloyn auth eilval amevepyomolnpévn HEXPL O XPROTNG va
eKTEAEOEL pla avaAluon Kal va epdaviotel n doppa Twv amoteAeoudtwyv. Av n
dopua autrh KAELOEL, TO KOUMTL QUTO EVEPYOTIOLELTAL KAL O XPROTNG UITOPEL va TNV
eMAVAPEPEL PE TO TIATNUA TOU.

Kaptéla Sequence tool

MpoKeltal yla €va HIKPO €pyaAeio to omolo umopel va mpoPdlel mAnpodopieg
OXETIKEG ME Mol ermBupntr) akoAouBia. Xtnv elkova 28 mapouoclaletal éva
napadelypa yla tnv akohouBia pe accession number GU991355. Apxlkd, o Xprotng
€lodyel oto TmAaiolo kelpévou «ID to search» tov KwdKO TG emBUUNTAG
okoAouBiag. Emelta €xel va emAé€el avapeoa otnv eudavion oAOKANpNg tng
okoAouBiag 1 evog TUAMOTOC QUTAC. TNV £lkova 28 eival emileypévo to «Show
sequence from position X to Y» omou X n 8€on €vapéng tou TuRuatog Kal Y n B€on
Anénc (otnv ewova eivatl 10 kat 100 avtiotolya). AkoAoUBwWCE, HE TO TATNUO TOU
KoupmwoU search gpdaviletal n emBuunt akoAoubia oto mAaiclo mou Bploketoatl
OTO MAVW HEPOC TNG KAPTEAQG, KABWC emiong Kal Stadopes mMAnpodPopileg OXETIKA UE
NV eTAEYUEVN aKoAouBia 0To KATw S€LO0 HEPOG TNE KAPTEAQLC.

Ewkova 28: H kaptéda tou Sequence tool
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Kaptéla Results

H kaptéAo amOTEAECOUATWY Elval KEVA] WOTIOU Vo TipaypatonolnBetl pwo avaiuon.
‘EMELTa, O TVOKOC TIOU TIEPLEXETOL OTNV KAPTEAQ QUTH YEUL(EL UE TA ATOTEAEOUATA
Tou Blast. H kapTtéAa amoteAeoCUATWY TOPOUCLALETAL OTNV £lKOVa 29. OL 0THAEG TToU
TLEPLEXOVTAL OTOV TIVOKO QUTHC TNG KAPTEAAG avaAuovtal oto Mapaptnua 1 (apxeia
g€odou)

Save Results

TNV KAPTEAQ QUTH, OMWG Kol 0Tn GOpUA OMOTEAECUATWY, TIAPEXETOL N €MAOYN
amoBnKevong TwV ONMOTEAECUATWY Tou Blast yia peAlovtiki xprnon xwelc va
Xpelaotel va emavaindBei n dtadikacia tou Blast. H emtAoyr) autry Sivetal anod to
Kouuri pe titho «Save Results».

Erloyég avalitnong

H KaptéAa OmOTEAEOUATWY TOPEXEL AKOUN Kal tn Suvatdotnta avalntnong HLoG
AéEnc kAeldl o pila emleypévn otnAn. Apxika péow tng Alotag « Column to search»
Ba mpémnel va emideyel n emBupnt) OTAAN Kol ETMELTA OTO TAQUOLO KELWEVOU
«Keyword» va mAnktpoAoynBest n Aé€n kAeldl. Ma va €ekwvnost n avalntnon, o
XPNotng Oa mpémel va eMAEEEL TO KOUUTTL e Ovopa «Searchy.

Ewkova 29: H kaptéda twv amoteAsouatwy (Results tab)

INUELWVETOL WG N hOpUa TTOPAUETPWY ToU Blast mapéxel pia ypauun Bonbelag oto
KATw MEPOC TNG. Etol, Otav o O&€lKTNG TOU TOVIIKLOU UETOKLVE(TOL OE OPLOPEVEG
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eTUAOYEG, epndavileTal autopata Eva Kelpevo Bornbelag oxeTika pe Tn Aettoupyia NG
€KAOTOTE ETULAOYNG.

3.10.2 Blast Based Genotyping Tool

Karmoleg popég pmopel va pnv eivat yvwotn n e€EALKTIKA OpAda oTNV omoila avrKeL
pLo akoAouBia. MNa to Adyo auto to T-RECs mepllapfavel éva tUTo avaluong mou
Baoiletal oto Blast kal mpaypoatomnoleital and 1o epyaleio pe ovoua «Blast Based
Genotyping Tool». Mpokeltat yla éva epyaleio mou Asttoupyel pe t pEBodo tou
oupoOuevou mapabupou Kat eival og B€on va avalntd kot va evtomilel tnv mbavn
g€elilktikn) opdda pog akolouBiag. H Stadikaocia evromiopol tng miBavotepng
€€eAIKTIKNG opadog €xel wg €€nG: Apxlkd n umo ef€taon akoloubia koOBetal ot
HULKPOTEPA TUNUATa Baocel Tou peyEBOUC TOU OUPOUEVOU TapPaBUpPou Kol TOU
BApaTOC TOv. TN CUVEXELX PECW ToU Blast evtomiletal To KOAUTEPO ATIOTEAECHA YLO
TO KABE KOUUATL TNG akoAouBiag. TEAog, n €eAIKTIKN) opdda He TNV omola ¢alvetat
va TouTti{ovtol Ta TEPLOCOTEPA KOUULATLO TtapouoLAleTal we N mBavotepn eEEAIKTIKN
opada otnv omoia avrkeL n uno e€€taon akolouBia.

Ma tn xprnon tou gpyaleiou, o Xpnotng Ba mpPETEeL va To TUAEEEL Ao TO KEVIPLKO
puevou twv Individual Analyses evw yla tn cwotr) Aettoupyia Tou gpyaleiov autou,
Ba TMPETEL Vo ELOAYEL €VOl OPXELO UE Hia 1) TIEPLOCOTEPEG akoAouBieg ayvwaotou
€€eAIKTIKNG opadac. Xtn ouvexela Oa mpémel va poptwOel amnod To xprotn £va apxeio
Baong Sedopévwyv pe akoAouBieg yvwoTwv €EEALKTIKWY OUASWVY. INUELWVETAL OTL
000 TEPLOOOTEPEC €lval ol akoAouBieg tng Baonc dedopévwy Kol 00O TILO KOAN
eKpoowrninon €xeL n Kabe e€eAkTik opada amod yvwoteg akohouBieg, T000 TLo
LkavorolnTika Ba eival ta anoteAéopata. TEAOG ival amapaitnto To apyxeio mou Ba
avtiotolyilel tnv efeAktik opada kABe plag amo TG akoloubieg tng Baong
Sebopévwy He Tov avtiotolxo accession number. Auti tn popd, o avtiBeon pe TNV
Blast Based Intergroup Recombination Analysis, o xprjotng KaAeital va eLoayet éva
Kol HOVO apxeio ou Ba TEPLEXEL TIG AVTLOTOLXLOELG yla TIG akoAouBieg Tng Baong
Sebopévwy evw Kal oTnv Tepimtwaon autr, HOALS To apxelo emihexBel o xpnotng Ba
evnNUePwWOEL yLa Tov aplBd TwV aVTLOTOLXIOEWY TTOU UTIAPXOUV OTO apXELo.

H popdry mou Ba mpémel va €xouv Ta MOpAMAvVW Opxeio meplypadetal oto
MNapaptnua 1 (Input files).

Adou poptwbolV ta apxeia, o xpriotng Ba eival oe B€on va EekvnoeL To epyalieio
eTAéyovtag To Koupmi «OK» oto kdtw 6efld PEPOC TOU KEVIPLKOU HEVOU TwV
Individual Analyses.
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Ewova 30: @opua mapauetpwy tou Blast ato Blast Based Genotyping tool.

Itnv ewova 30 daivovtal ol mapapetpol Tou Blast yia to Blast Based Genotyping
tool. H &lwadopd pe tnv avtiotolxn ¢oppa ywo tnv Blast Based Intergroup
Recombination Analysis gival otL twpa dev dlatiBetatl emloyn ywa % Identity Cutoff
KaBw¢ kATl Tétolo Sev elval amapaitnto yla T AEToupylat TOU OCUYKEKPLUEVOU
epyaleiou. Amo tnv aAAn MAeUpA, OAEG oL UTIOAOLTTEG ETUAOYEG elval akpLBwg ot (Sleg
onw¢ kat otnv Blast Based Intergroup Recombination Analysis.

Mia akoun Siadopad evroniletal otn GOpUA AMOTEAECUATWY N omola yla to Blast
Based Genotyping tool mapéxel kAmoleg eMUMAEoOV SUVATOTNTEC.

53

Institutional Repository - Library & Information Centre - University of Thessaly
17/10/2023 01:03:33 EEST - 167.114.118.212



Ewova 31: @opua anotedeouatwy petd 1o Blast yia to Blast Based Genotyping tool.

AdoU olokAnpwBel n dwadikacia tou Blast eudaviletal n popua AMOTEAECUATWV
OMw¢ mapouoilaletal otnv elkova 31. MNapatnpeital mw¢ oxedov oe OAO TO UAKOG
™C¢, N oakoAoubBia emepwtnoNng yla tnv omola n £€eAkTik opdda gival ayvwotn
daivetatl va €xel KoAUTEPN TOUTION HE AKOAOUBIEC TTOU AVAKOUV OTNV €EEAIKTIKN
opada GllI-4. Katw amo to Selktn Tou movTikloU dpaivetal £va PKpO KOUHUATL OTIOU N
akohouBia mapouctalel kaAUtepn tavtion HMe TNV e€eAktikny opada Gll-3. Ta
anoteAéopata mapatiBevrtal o popdr] TMOCOOTWV OTO KATW Oefld WEPOG TNG
KAPTEAAG YEVIKWY ETUAOYWV TNG GOpUAG amoTEAEOUATWY WG «Genotyping Results».
Ekel, 0 XprOTNG EVNUEPWVETAL YLOL TO TTOCOOTO KAAUYNG ava €EEALKTIKI) opada Katd
unKog oAOKAnpNnG tnNG akoAouBiag. 2Tto CUYKeEKPLUEVO Tapddelypa to 97% g
akolouBiag evromiletat wg Gll-4 evw 10 3% wg GlI-3. And TN OTWYUR TOU TO
ETUKPATECTEPO TOCOOTO avTloTtolel otnv opdada Gll-4, to T-RECs Bewpel nmwg n
akoAouBia pe TNV Ayvwotn €EEALKTLKN OpASa aVAKEL TEAIKA O0g auth Twv GlI-4.

Mua erumAéov Asttoupyia mou eivat StaBéoun otn Gopua AMOTEAECUATWY EMELTA
amod TN Xpnon tou epyaleiov Blast Based Genotyping tool eilval n emthoyr) «Save
Genotyping Results». EmAéyovtag autn tnv emhoyn, o Xxpnotng Ba sivat oe Bon va
arnoBnkeloel o €va VEO apxelo Toug accession numbers TnG KABe akoAoubiag
EMEPWTNONG OVTLOTOLXLOMEVA HME TNV €EEAKTIK OMAdA TIOU €XEL €VTOMIOEL TO
epyadeio kata tnv avaluon. MpOKeLTAL OUCLOOTLKA yla TN Snuloupyia evog apxeiou
«Evolutionary Groups» e tn popdn mou neplypddetal oto Napdptnua 1.
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3.10.3 Similarity Plot Analysis

H Tpitn kat tedevtaia emdoyry avaluong amo To KEVIPIKO Hevou twv Individual
Analyses eivat n «Similarity Plot Analysis». AmoteAel plo amAfl av@Auon Omou o
xpnotng €xet  tn Suvarotnta va  dnuloupysl  SlaypAappota  opoloTNTAC
XPNolpomolwvTag Tg akoAoubieg mou o (6log eival oe Béon va elodysl. Otav n
avaAuon autr emAeyel amod Tov XpHotn, Onwe ¢ailvetal otnv ewkova 32, amattet éva
Kol povadikod apyeio eloddou. Mpokettat yia to « Query file» to omoio Ba mepLEXeL TIg
eMBUUNTEG Ao TO XPNotn akoAouBieg mou Ba xpnotpomnolnBouv yia TV availuon
pue Swaypdappoata opolotntoac. H popdry tou apxeiou autol meplypddetal oTo
MNapaptnua 1.

Ewkova 32: H Similarity Plot Analysis anattei uoévo to apyeio Query file ue ti¢ emBuuntéc akoAovdieg

Adou o xpnotng doptwoel to apxelo pe TG eMBUUNTEG akoAouBileg pmopel va
eTUAEEEL TO Koupmi «OK» oTo KATw 8e€Ld PEPOG TOU KevTplkol pevol Twv Individual
analyses yla va ekwvioel tnv Similarity Plot Analysis.

Ztnv ewkova 33 napouotdletal n dopua emthoywv tng Similarity Plot Analysis. Xto
opLoTEPO PEPOC elval SlaBéaun n Alota pe OAeg TIG akoAouBieg mou meplhappavel
TO apxeio mou €xelL poptwoel 0 XPHOTNG oTo TPoypaupa. Amd t Alota auth, o
XPNotng umopel va  emAé€el moleg amo TG SlaBfolueg  akohouBieg Oa
xpnotpomnolnBouv wote va dnuwoupynBel éva Siaypappa opoldtntag. 2to 6o
HEPOC apatiBevral OAEG OL TTAPAUETPOL TTOU €XOUV VA KAVOUV UE TN Snuloupyia tou
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SlaypAppaToG opolotnTag. Oa MpEmMel v onueElwOel Mwg oL €MAOYEC QUTEC
TLOPOUEVOUV QVEVEPYECG UEXPL TN OTLYHN TIOU 0 XPNotng Ba eTUAEEEL TIG emBUUNTEG
okoAouBiec amd tn Alota kal Ba matioel To Koupri « OK».

Neploxn avaltnong

ITO EMAVW APLOTEPO PEPOC TNC dOpuag tng Similarity Plot Analysis evtomiletal éva
mAaiolo Kelpévou pe Titho «Searchy». Méow tou TAQLOLOU AuToU, 0 XPHOTNG EXEL TN
Suvatotnta va avalntrostl Kamola akoAouBia TANKTPOAOYWVTAG TOV KwSLKO TIoU TN
XOpaKTNPLEL. ITNV nepimtwon autr 6 xpelaletol va ETIAEEEL KATIOLO KOUUTTL yla va
viveL n avalitnon kabwc¢ auty AapPdavel ywpa kabe dopd ToOu O XPHRoTNg
TIANKTPOAOYEL £val VEO XOPAKTAPA OTO TTAQLOLO KELUEVOU.

Select All

Me tnv emthoyr tou KoupmwoU «Select All» emiAéyovtal autopoto OAEC oL
okoAouBieg mou Bpiokovtal péca otn Alota akoAouBLwv.

Deselect All

Me tnv emdoyr tou kouumou «Deselect All» amo-emAéyovtal autopata OAEG ol
akoAouBieg mou Bpiokovtal péca otn Alota akoAouBlwv.

Koupni OK

MOALC 0 xpnotng emAé€el OAeg TG akoAouBieg mou BéAeL va oupmeplAaBel otn
Snuioupyia Tou SLaypAUUATOC OpoLOTNTOC amo tn Alota akoAouBlwy, Ba mpémel va
ETUAEEEL QUTO TO KOUWTL WOTE va evepyomoLnBouv oL MapAETPOL SO pyLag TOU
SLoyPAUUOTOG OMOLOTNTAG.

Alota Query

TNV MEPLOXN TWV TIOPAPETPWY TOU SLAYPAUHATOG opoLloTNTAG evtoniletal pia Alota
HE TOo Ovopa «Query». H Alota autr mepllapBavel OAeg TG akoAouBieg mou €xel
ETUAEEEL 0 XPNOTNG va. CUMTEPIAAPEL OTO SLAYPAUUA OMOLOTNTAC TTOU TIPOKELTAL VAL
SnuoupynBel kat o poAog Tng elval va SwaeL 0To XprioTn TV MAOYH HLOG €€ AUTWV
n omoia Ba yxpnowwomownBel ocav akolouBia emepwinong. Etol, 1o Sldypappa
opolotnTtag mou Ba mapaxbel Ba mapouctdlel TNV opoldtNTA KABE AAANG
akoAouBiag mou Ppioketal oe auth tn Alota o€ oUYKPLON HUE TNV ETAEYUEVN
akoAouBia emepwtnong.

Create Similarity Plot

To kouuni pe 6vopa «Create Similarity Plot» eival umevBuvo yla tnv €vapén tng
KOTAOKEUNRG TOU Slaypappatog opolotntag. Adol emilé€el pa akohouBia mou Ba
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xpnotpomnolnBel w¢ akoAouBia emepwtnoNG, 0 XPHOTNG UIMOPEL VO TTPOXWPHOEL OTN
Snuioupyia Tou SlaypAUUATOC OMOLOTNTAC TATWVTIAG OUTO To Koupmi. o tnv
KOTOOKEU TOU OlaypOapUOTOC OMOLOTNTOG E€lval amapaitntn n otoixlon Ttwv
OKOAOUBWWYV. Ze MePIMTWON TOU QUTEC Oev €lval OTOLXLOUEVEG, TO TIPOYPOLUQ
EVNUEPWVEL TOV XPiOTN OTL EXEL TNV ETILAOYI VO TIPAYLATOTIOL|OEL OTOLXLON OTWG €XEL
nén nepypadet otnv evotnta 3.8.1 pe tn BorBsla Tou mpoypdppatog muscle.

Go back to main menu

Ma tnVv entotpodr) oto KeVIPKO pevol twv Individual Analyses, o xpriotng pnopet va
eTAEEEL TO Kou i pe Titho «Go back to main menu».

H uéBodog mou xpnoLUOTOLELTAL KOL O€ QUTH TNV TEPLTTTWON YLO TNV KOTAOKEUT TOU
SlaypAppatog opolotntag eivat n P-Distance evw o Xpnotng HEOW TWV TAALOLWV
KELMEVOU «Step» kal « Window» eival og B€on va oploeL TIG TIHEG yLa TO Bripa Kot To
HEYEOOG TOU CUPOUEVOU TaPABUPOU AVTIOTOLXO OTIWG EXEL TIEPLYPAdEL OTNV evoTnTA
3.8.1.

Yotepa amd Vv oAokAnpwon tng Snuwoupylag tou SlaypApUATOS OUOLOTNTOC
gudpaviletal n ¢opua pe To oAokAnpwpévo ypadnua. H popua autn eival idla pe tn
doOpua SLaypAUUATOC OUOLOTNTAG ToU Teplypadnke otnv evotnta 3.8.2. Emiong,
EVEPYOTIOLELTOL TO KOUMTL pe Ovopa «Annotation» otnv Kevtplky ¢popua emAoywv
Tou SlaypAUUATOC OpOLOTNTAC TO Omoilo otav emiheyel epdavilel pio dpopua
SnUIoupylog ETIKETWY OXOALAoHOU OTwG dalvetal otnv elkova 33. H Aettoupyla tng
glval TAVOMOLOTUTIN HME QUT TIou £XelL Ndn Tmeplypadel, PUE HOVN OUCLOOTLKNA
Sladopad tOo yeyovog OtL &g xpeldletal o Xpnotng va emiAé€el to Slaypappa
opoLoTNTAG OTo omoio Ba evowpatwOel n ekova kKaBWE otV MEPMTTWON AUTH
TIPOKELTAL YLOL £V KOL LOVO SLAYpaLaL.
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Ewova 33: H popua enséepyaociac eTLKeTwV ayoAtaouou tng Similarity Plot Analysis

3.11 Sequence clustering

Y€ OPKETEG TIEPUTTWOELG KATOLA YEYOVOTO avoouvduaopol pmopel va diaduyouv
ToV evtomiopo amod to T-RECs. To mpoBAnua autd pmopel va mpokUPeL otav ta
yeyovota avaocuvbuacopol Sev eival mpoodarta. Katd to mépacpa Tou Xpovou, pia
avacuvbuoopévn akoloubio cucowpelel PETAANGEELG Kal pmopel va StadEpet
OPKETA TOOO Amod ToV MpwTevovta (Major) 600 Kal amod tov dsutepevovta (minor)
601n. Zav anotéAeopa, To T-RECs yla pLa Tétola akoAouBia, Katd tn oUyKpLon Twv
QnmoTteAeCUATWY TOU blast pmopet va evtomniosl wg apéows KaAUTepn akoAouBia pia
TIAPOUOLA LE QUTH TNG EMEPWTNONG OTou Kat ot U0 avrkouv otnyv (dta opada. Etal,
TO yeyovog avacuvduaopol KaAUTtetal kabwg Bacel Twv Kpltnpilwv tou (gv. 3.4)
koL To T-RECs 6ev Bewpel mwg UTtApyeL avacuUVOUACHOG.

Ma TNV avilheTwrion Ttou mpoPfAnuatog autou, to T-RECs evowpatwvel éva
epyoleio to omolo BonbBa otn Onuioupyia opddwv okoAouBlwv PAacel TNG
OMOLOTNTAG TouG. O Xpnotng opilel €va KATWAL OPOLOTNTAC KoL TO TIPOYPAUUA
opoadormolel TG akoAouBileg oL omoieg £xouv opoLotnTa HeYaAUTEPN amd auto. To
epyaleio ovopdletal «Sequence clustering» kot yla tn Snuioupyia Twv opddwv
xpnotlgormolet to mpoypappa UCLUST. Katda tnv opadomoinon, to UCLUST
Snuoupyel pLa Alota Tou TEPLEXEL TIG akOAOUBIeG MOV AVILITPOCWTEVOUV TNV KABE
opada (pia yia kabe opdda). Etol, to T-RECs eival og B€on va XpnOLUOTIOLHCEL LOVO
QUTEG TIG akoAouBieg dATpapovTag T TTAALA YEYOVOTA KAl KPOTWVIAG HLOVO €vav
avTLIpOowo anod autd. H mpocBaocn oto epyaleio auto eival edpLktr and 1o Kou prmi
«Sequence clustering» Tou BplOKETAL OTO KATW QAPLOTEPO PEPOC TOU KEVIPLKOU
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HEVOU TwV eMIpéPouc avaAloewy (ev. 3.10, elkova 24). MNMpotol o xpnotng emAgel
TO KOUUTL auTO Ba tpEmel va GopTWOEL OTO TIPOYPAHA TO APXELO PE TIG AKOAOUBIEC
mou emBupel va opadomoinBolv Bacel ¢ opoldTNTAC Touc. H dpoptwon tou
opxeilou yivetal amod to kouprmi «Query file». MOALG elocaxBel autd to apxeio Kat
emileyel to koupmi «Sequence clustering» TO KEVIPIKO HEVOU TWV EMIUEPOUC
avalUoswv Ba mapeL tn popdny mou daivetatl otnv ewkova 34. MNPoalpeTKA, O
XPNoTNG Wmopel va GopTwoeL KoL TO apxelo mou avrtlotolilel Toug accession
numbers pe TG e€eAIKTIKEC opadeC yia kaBe akoAouBia Tou apxeiov mou poptwOnke
TLPONYOU UEVWC.

Ewkova 34: Mapaustpot tou epyadeiov Sequence clustering

21O OpLOTEPO HEPOC TNG LkOVOC 34 TomoBetouvTal oL EMAOYEG TIOU €XEL O XPHOTNG
ooov adopa Tn Asttoupyia Tou epyaleiou Sequence clustering. TUYKEKPLUEVA, O
XPNOTNG Umopel va elodyel oto mAaiolo kelpévou «ldentity Threshold (%)» pla Tun
mou Ba avtlotolxel 0To XOUNAOTEPN TLUN OUOLOTNTOG TIOU EMLTPETIETAL VO €XOUV OL
akohouBieg mou Ba eloaxBouv otnv KaBe opdada. Adou elwoaxBel avth n Tun, o
XPNoTNG Umopel va ekkvioel Tn dtadilkaoia matwvtag to Kouurmi «Start». Apéowc,
Ba fekwnoel va ektedeital to UCLUST evw oto 6g€ld6 pépog tng dpopuag Ba
eudaviletal n mpoodog Tou. INUELWVETAL WG O€ TIEPLTTTWON TIoU 0 XpRotng BeAnoetl
va KAeloeL TN poOpua Twv MopaUETPWY Tou Sequence clustering apkel va emAEEeL TO
KOUUTTL «X» Ttou BplokeTal 0To TAVW apLOTEPO PEPOC TNG.
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3.11.1 Similarity Plot Analysis

MOALC ohokAnpwBel n Obiepyaocioa tou UCLUST Ba epdaviotel n  ¢popua
anoteAeopATWY TNE opadonoinong onwe daivetal otnv elkova 35.

Ewova 35: @opua anoteAeouatwy opadomnoinong

Ma TNV €UKOAOTEPN Katavonon tng $oppoc amoteAeopdtwv opoadomoinong Ba
XwpLlotel oe tpla pépn: Kaptéla Centroids, Kaptéha Cluster members kat Kaptéla
Cluster Information.

KaptéAa Centroids

H koptéha autn mepléxel pia Alota pe toug aviumpoowmnoug (Centroids) tng kabe
opadag. ITo aplotepo HEPOC avaypadovtal oL accession numbers evw oto 6&€Lo6 ta
ovopaTa TwV eEEAKTIKWY opadwy edpdoov eivat Sltabéoiua.

KaptéAla Cluster members

KaBe popd mou emAéyeTal amo tov Xpnotn €va otolxeio tng kaptéAlag Centroids, n
kaptéla Cluster members yepilel pe toug accession numbers kol Ta ovopaTa TwWV
€€eAIKTIKWV OpAdwV KABs akoAouBiag mou TEPLEXETAL OTNV OUASA PE QVTLTPOCOWIIO
TO EMUAEYUEVO OTOLXELO Ao TNV KaptéAa Centroids.

KaptéAa Cluster Information

H kaptéAa autr meplExel mAnpodopieg 1600 yla Vv emAeyUEVN opdda 6o Kat yla
Vv emheyuévn akoloubBia tng kaptéhag Cluster members. Ol mAnpodopieg aUTEG
elvat: 1) Cluster number, mou utodnAwvel tov aptBuod tng opadac. 2) Cluster size,
TIOU UTTOSNAWVEL TO CUVOALKO aplBpuod twv peAwv ¢ opadag. 3) Centroid size, mou
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umodnAwvVeL To péyeBog ¢ akoAouBiag mou aviupoowneVeL TNV opada auth. 4) %
Similarity with Centroid, mou umodnAwvel tnv eni TOLG €KATO OMOLOTNTA TNG
akoAouBiag Tou emileypévou otolxeiou amod tnv kaptéla Cluster members pe tv
akoAouBia Tou avtutpoowrou TNE opadag. H opolotnta tng kabe akoAouBiag mou
Bpiloketal otnv emAeyuévn opada mapouolaleTal Kot ypadlkd pe €va Slaypappa
omou otov afova X TOMOOEeTOUVTAL OL TIMEC OHOLOTNTOG €vw otov afova Y ol
accession numbers pe ta ovopata Twv eEEAKTIKWY opadwyv kabe akoAoubiag.

Export Centroids Fasta

Ao tn ¢oOpua aMOTEAECUATWY opadomoinong o xprnotng £xeL t duvarotnta va
Snuoupynoet £va apyelo mou Ba mepLEXEL LOVO TG AKOAOUBIEC TWV AVIUTPOCWTTWV
kaBe opadacg oe popdn fasta. MNa va yivel auto Ba mpenel va emMAEEEL TO KOUUTTL
«Export Centroids Fasta» kol va umodeifel otn ouvéxela to onueio omou Ba
amoBnkeuTel To apxeio auto.

Export Annotation file

To koupmi autd Sivel T Sduvatotnta SnUIOUPYLOG EVOC QPXELOU QVTLOTOLXLONG
OVOMATWY €€eAIKTIKWY OMAdwWV Me accession numbers aAdA wG ovopata
XPNOLUOTIOLEL TOV aplBud ¢ opadac otnv omnolia Bpioketal n kabs akoAoubia. Etol,
0 XPNOTNG UTopel va eTAEEEL UTO TO KOUWTIL KOl OTN OUVEXELA Vol UTOdE(EEL TO
onueilo omovu Ba yivel n anobrjkeuon autol Tou apyeiou.

Use Centroids as Query file

Otav evepyomoleital n emthoyn «Use Centroids as Query file», ol akoAouBieg Twv
QVTLTPOCWNWYV KABE opadag GpopTwVoVTaL AUTOUATA OTO KEVIPLKO HUEVOU ETILUEPOUC
avaAloewv tou T-RECs wg akoAouBieg emepwtnong.

Use Centroids as Database file

Otav evepyonoleital n emloyn «Use Centroids as Database file», oL akoAouBieg Twv
QVTLTPOOWNWYV KABE opadag GpopTwVovTaL AUTOUATA OTO KEVIPLKO HEVOU ETILUEPOUC
avaAloewv tou T-RECs wg akoAouBieg Baong dedopévwv.

OK

To koupni «OK» kAeivel Tn GOpUA TWV ATOTEAECUATWY TNG opadomoinong

3.12 Sequence editor

Onwg €xeL N6n avadepbei, to T-RECs xpnoiuomolel to mpoypapupa BLASTN. Ta
opxela elocaywyng autol TOU TPOYPAMUATOC Ta omola TEPLEXOUV T aKOAOUBieg
EMEPWTNONG KOL QUTEG TG Bdong Sedouévwv avtiotolxa Ba mpémel va elval oe
uopon fasta. Emiong, Oa mpémnel n kaBs akohouBia va Bploketal o pia ypapun alla
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KOL VO NV TIEPLEXEL LOVO €YKUPOUG XOPAKTHPEC OMwG dailvetal otnv elkova 36. Q¢
€yKupol xapaktipes Bewpovvtat ot: A, T, G, C, a, t, g kat c. Onoloodnmote GAAOG
Xopaktipag avayvwpiletal wg pn €ykupog (invalid character) ano to i6wo to blastn
KOl K0T OUVETTELA Kol amo to T-RECs. 2to onpueio autd Ba mpémnel va onpuelwBel otL
OPLOMEVEC akoAouBieg Tmepléxouv PN €yKUPOUG XOPOKIAPEG OL  omoiol
mapouaolalovral oTov Tivaka 2.

To T-RECs, pe okomo tn SteukdAuvon tou Xpnotn, meplthapPBavel éva epyaleio mou
Tpomorolel KatdAAnAa to apxelo elcodou €tol wote va SlopbwBolv TBAVES pun
€YKUPEC HopdEC Kal dnuioupyel vEa apxela €Ll00dou TTOU MANPOUV TIC TTAPATIAVW
npoUmoBéoslc. To epyoleio ovopdletal «Sequence editor» Kol 0 XpRotng €xeL
MpOoBaon 08 AUTO MATWVTAC TO OLLWVU O KOUUTTL TTou BPIlOKETAL OTO KATW OPLOTEPO
HUEPOG TOU KEVTPLKOU UEVOU TWV EMLUEPOUG avaAloewV (ev. 3.10, eikdva 24). MOALG o
XPNOTNG ETUAEEEL TO OUYKEKPLUEVO Koupmi Ba sudaviotel n popua dATpapiopatog
onwg daivetat otnv elkova 37.

Ewkéva 36: 1) H puoppn mou Sa mpéemel va Exouv oL akoAoUuTiec mou MEPLEYOVTAL OTO APXEIO UE TIC
akoAouBiec emepwtNONG KAl o€ aUTO UE TIG akoAoudieg tne Baonc deboucvwy. 2) H akodouvdia éxet
un €ykupn Hop@n kabwce mepLEXEL Un Eykupouc xapaktripes (N, W kat K) ot oroiot antetkovilovral pe
1o évrovn ypaen. 3) H akoAouvdia éxel un eykupn popen kaBwc Sev eivat ouvexnc aldda ywpiletal o
TPELG YPOPUUEG.
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Enegriynon
ARG
CAHT
GRhC
ART
GAT
ARC

CAGAT
ARGAHT
AQRCAHT
ARCAHG
ARTAGAHC
KEVO

MNivakog 2: Xapaktrnpeg mou umopel meptéyovral o akoAouvdieg aAda Sewpouvtal we Un €Ykupot Tooo
arno to blastn 6oo kot and o T-RECs

Ewova 37: @opua eneéepyacioc akoAouBLwy oL omtoleg EYouv un Eykupn Uopen.

Open file

O xpnotng Ba mpémel va GopTWOEL TO APXELO TTOU TIEPLEXEL TG aKOAOUBIEC OL omoleg
€Xouv un €ykupn popdn. Na To okomo auto Ba MPEMEL va eMIAEYEL TO KOUUTIL pE
ovopa «Open file» kal otn ocuvéxela va unodeiel oto mpoypaupa tn B€on otnv
omnola BplokeTtal To emBUUNTO apxeio.

Invalid character filtering

Méow tn¢ dopuag enefepyaaciag akohouBLwy, Sivetal oto xpriotn n duvatotnta va
eTUAEEEL TNV adalpeon TWV PN EYKUPWYV XAPOKTAPWY EVEPYOTIOLWVTAC TNV EMLAOYN
«Invalid character filtering».

Filter and save

ErtAéyovtag to kouuni e titho «Filter and save» o xpriotng Ba eival og BEon va
Snuloupynoel éva véo apxeilo To omoio Ba amoteAel pLa tpomomnotnuévn €kdoan Tou
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apxelou mou elonxOn kata tnv emloyn tou kouprmiol «Open file». H véa ékboon Ba
TIEPLEXEL TIG AKOAOUBIEG 0 pilol ypapun eVw O MEPLMTWON TOU O XPNOTNG E£XEL
gvepyormolioet kat tnv emthoyn «lInvalid character filtering» oL akoAouBieg Ba eivat
QOAAQYHEVEG KL Ao TOUG 1N €YKUPOUC XOPOKTAPEG.

To véo apyeio mou Ba SnuoupynBel Ba eival MA£ov katdAAnAo wote va poptwbel
o€ onoladAMOTE amod TG avaAUoELS TTou mapExel To T-RECs wg apxeio akoAouBlwv
enepwtnOong n/kat Baong SeSopévwvy.
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4 Fultnon

MNeploodtepa amnod 60 epyadeia BlomAnpodopiknig €xouv avarntuyxBei ta teAevtaia 20
Xpovia, To omoia €xouv Tn SuvatotnTa va €vtomilouv yeyovota avaouvouaouou
[27, 29, 41]. Auta ta epyaleia Booilovtal o TECOEPEL UEYANEG KATNYOPLEG
HEBOSWY OMwe n ouykplon akoAouBlwv kata fevyn, n MANOUCULOKA YEVETIKNA, N
duloyeveTikn Kol ta potifa meploxwv. Oplopéveg péBodol Baoilovtal og TOTIKNA
otolxlon kata {gvyn HE XPrion cupouevou mapabupou Kat €xouv Tn duvatdtnta va
avaAUouv He évav amAd Kol ypriyopo Tpomo mAnBwpa yevopkwy dedopévwy. MNa to
AOYO QUTO n XPNon Toug €ival WBaviKR oav €va MPWTO BAUA O ULO OTPATNYLKN
gvtoniopol avacuvluaopwv Pe TOAAEC peBOSouc. Eva SLaBEoLpUo UTTOAOYLOTIKO
epyaleio mou PBploketal otnv Katnyopla auth €ival To epyaleio yevotumnong tou
NCBI (NCBI genotyping tool) mou Baociletal oto BLAST [42]. O xprotng Umopsi va
oploet pa 81k tou Baocn Sedopévwv akoAouBLwV eV TO ATOTEAECHATA UITOPOUV
va avaluBolv/ontikonoltnBouv mepaltépw HE Slaypappota opolotntag. Mpog to
Tapov, outO To epyodeio &g pmopel va avaAlosl mavw omod pia akoAoubia
EMEPWTNONG KABe popd. Eva AAAo umoloyloTtiko epyaleio tng (dlag katnyopiog
elval to SWE-Blast, éva epyaleio mou Aeltoupyel HEOW TNC YPOAUUNCG eVIOAwWV. To
epyadeio auto Eskivael omalovtog TNV akoAouBia EMEPWTNONG O KOUUATLA PE EVa
oupopevo mopabupo, Emelta katobétel kaBe koppatt oto NCBI blast kot otn
OUVEXELD omoBnkeVel Ta amoteAéopoto o apyela kewpévou [43]. H xpnon
duloyeveTlkwy OEvipwv Kal Slaypoappdtwyv opototntag [44] elvat oL mo
Sladebopéveg péBoSoL. Eva Koo TPOPANHO KATA TOV EVIOMIOHO YEYOVOTWV
oavacuvduaopol He GUAOYEVETIKEG avaAUoelg eival otL Ba mpénel va kaboplotolv
T Opla TWV TMEPLOXWV Tou yovidlwpatog mou Ba avalubolv. Av to onueio tou
avaouvduaopou Bploketal Hetafl Twv oplwv SV 0 MepLOXwV, TOTE N akoAoubia autn
evbEéxetal va taflvounBei Aavbaopéva pe aANa TR paTa akoAouBLwy oTo SEVTpo Kat
ouvnBwg e XaunAég TIHEG bootstrap. Evag TPOMOC yla va QVILHETWTOOEL TO
MPOBANUA auTtd eival va xpnotponolnBel n puéBodog Bootscan [28] aAAd av o
0pLOUOC KAl TO PAKOG TWV akoAouBLwv eival oAU peydlog, TOTE n avaluon ylvetal
npoBAnuatiky 6cov agdopd To XPOVO Kol TNV TTOAUTTAOKOTNTA TnG. Amd tnv aAAn
TMAEUPA, T SLAYPAMUUATA OMOLOTNTAC ETITPENMOUV TOV EVIOMIOMO TOU Onueiou
avaouvuoopoU aAld To TMPOPANUA TOUG EYKELTOL OTOV TIEPLOPLOUEVO apLOUO
aKoAouBLwv mou pmopolV va xpnotpomnotnbouv kabe popd. To RDP eivat Eva oAU
SnuodA\éCc mpoypappo To omoio ouvdbudlel TOANEG peBOSOUG evTOMLOHUOU
avacuvduaopwv aAAd tpolToBETel OTL oL akoAouBieg mou elocdyovtal o autod Ba
TPEMEL va elval otowxlopéveg [45, 46]. Etol, oL tpéxouoeq MEBodoL dev eival
BeAtiotomolnuéveg yla avaAuon ekatovtadwyv N akoun Kat XIAladwv oAOKANpwv
WKWV YOVISLWHUATWY HE €va amAo Bripa kal/n og ypadiko meptBarlov LAKO mpog
tov xpnotn. To T-RECs eilvat éva epyodeio pe ypadlkd meplBaAlov Tmou
SnuoupynBnke pe tn YAwooo mpoypappatiopov Visual Basic katl n Aeltoupyila tou
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Baoiletal oto blast, to muscle kat to Usearch/Uclust evw €xel tn Suvatotnta va
avalntd yeyovota avoouvOuaooU OVOUECO OE EKATOVTASEG I OKOUN KoL XIALAOEC
LKA yoviSlwpota 1 Koppatia akoAouBlwv. Baoiletal otnv otoixlon oakoAouBiwv
Katd {evyn tou BLASTN He Tn Xprion CUPOUEVWV TapaBUpwV OTL; aKOAOUBIeC
EMEPWTNONG £VAVIL HLOC TpoKaBoplopévng amo Ttov xpnotn Baong dedopévwv
akoAouBwwv. OL akoAouBieg emepwtnoNG UMopouv emiong va yevotumnBouv i va
opadomnolnBouv pe BAcn TNV OHOLOTNTA TOUC HE GAAEG akoAouBiec. Ta evtomiopéva
mBava yeyovota avoouvouaopoU UtopouV emiong va HeAeTnBoUvV ypadlkd UE TN
xpnon Slaypappdtwy opolotntag pHéoa amod to T-RECs f va kataxwpnbouv otnv
totooeAida tou NCBI blast yia mepattépw availvon. To T-RECs cuviotatal wg £va
vPnAng amodoong epyaleio PpAtpaplopatog yla yeyovota avacuvduoopol Tou
UmopoUV va avoAuBouv Tepaltépw He AAAa TLo €EELSIKEVUEVA TIPOYPAUUOTO OTIWG
Simplot, RDP, HyPhy, GARD, Bootscan, Maxchi, Chimaera, 3SEQ, VISRD, LARD, Siscan
Kol aAAa, [11, 28, 35, 36, 37, 38, 44, 45, 46, 47, 48, 49]. H enaAnBguon tTN¢ cwoTng
Aewtoupyiag tou T-RECs €ylve pe tn xprion tou RDP4 ypnoipomowwvtag dedopéva
and ™ SutAwpatik epyacia tou K. Twpyou Mmaxovun. OuolaoTikd, Ta
neploootepa TAsovektipata tou NCBI Genotyping tool, tou SWE-Blast kat tou
Simplot, evowpatwvovrtal oto T-RECs kal mpooappolovtal PE TETOLO TPOTIO WOTE VA
urmopouv va avtane€éABouv pe to PBEATIOTO SuvaTd TPOMO OTNV TPOKANGCN TOU
gloayet n mAnBwpa dedopévwy Tou TapayeTal and tTnv oAAnAoUxLon VEAG YEVLAG
(Next Generation Sequencing).
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Napaptnua 1 — Apxeia ELc6dou/EE060uL
Apxeia eL0060vV

Query file

Apxelo akolouBwwv emepwtnong. MTMopel vo TEPLEXEL Pl 1 TEPLOCOTEPEC
okoAouBie¢ emepwtnong oe popdn fasta. OL akoAouBieg Ba mpémel va eival
VOUKAEOTIOLKEG Kal va Bplokovial O€ pLa YPAUUN. Z€ TIEPUMTTWON TIOU TIEPLEXOVTOL
TIapAMAVW oo pia akoAouBieg Ba mpemel va gival TalVOUNUEVES N Uia KATW Ao
™V GAAN XWPLG KEVEG YPaUUEC. To ovopa TG kKaBe akolouBiag dev Ba mpemel va
TLEPLEXEL KEVA. TEAOC, Ol HOVOL ETUTPENTOL XOPAKTHPEG TIOU UTTOPOUV VA TIEPLEXOVTOL
oTLG akohouBieg givat oL A, T, G kat C. MNapakatw ¢daivetal éva mapadelypa He T
TIEPLEXOUEVO EVOC OPXELOU OKOAOUBLWYV EMEPWTNONG:

>AkoAouBia_1
ACATGCATCGTACGTACGTAGCTATCAGTCGATCGTAGCTAGCGACGACTCAGGTGCAGTC
>AkoAouBia_2
CAGTCAGTTGCGACGAGTCGATGCATGCTAGCTACGTATGCGATCGATCGATCGAGCATCA
>AkoAouBia_3
CGTAGTCAGTCGATCGATGCTAGCTAGCTAGTCGCTAGCTGTCGTAGCTAGTCAGTCGAGG

Database file

Apxelo akoAouBwwv tng Baonc Sedopévwy. H popdn tou Ba mPEMEL va lval Omwg
QUTI IOV TtepLlypadnKe mapamavw yia to Query file.

Evolutionary groups file

Apxelo avrtlotoixtong accession number kdBe oakoAouBiog pe TO OvVOopd TNG
e€eAlkTiknG opadag otnv omoia auty avikel Mpokeltal ylo éva amAd apxeio
KELLEVOU OTOU OTnV KABe oelpd avaypadetal o accession number (0w akpLPwg
elvat ypappévog yla kaBbe akoAouBia oto query kat To database file) kat to ovoua
NG e€eAKTIKAG opadag. OL SV0 aUTEG TLEG Ba mpémel va xwpilovtal pe éva TAB. Ta
OVOLOTO TWV €EEAKTIKWYV OHASwWVY 6e Ba mpémel va MEPLEXOUV Keva. MapoKATw
dalvetal éva mapadelypa MeEPLEXOUEVWY TOU apXelou evolutionary groups:

Accession_number_1 Ouada_1

Accession_number_2 Ouadda_2

Accession_number_3 Ouadda_3

Accession_number_4 Ouadda_3

Accession_number_5 Ouadda_1

Accession_number_6 Ouada_2
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Annotation file

Apxelo KelHEvOu TO oOmoio TepLEXel T oTolXela yla T Snuloupyla E€TIKETWV
OXOALQOMOU ylot €V OUYKEKPLUEVO TUBAVO yeyovog avaocuvluaopol Tou EXEL
evtoniotel ano to T-RECs. MNepléxel 6 0THAEG evw N KAOE YpOUUN TOU QVTLOTOLXEL O€
pio eTikéta oxoAlaopol. Ta ovopata twv othAwv sivat: Sequence 1D, Motif Name,
Motif Start, Motif end kal Sequence to use as reference point kal meplypadovrat
avaAutikd otnv evotnta 3.9. Mapakdatw daivetal £va mapadslypa He TA
TIEPLEXOUEVA EVOC apXElou OXOALaOUOU.

EU921388 p4d8 5 994 p48 EU921388
EU921388 NTP 994 2092 NTP EU921388
EU921388 p22 2092 2629 p22 EU921388
EU921388 VPG 2629 3028 VPG EU921388
EU921388 3C 3028 3571 3C EU921388
EU921388 RdRp 3571 5104 RdRp EU921388
EU921388 VP1 5085 6707 VP1 EU921388
EU921388 VP2 6707 7513 VP2 EU921388

Ot otAeg Ba mpémet va xwpilovral petafy toug pe €va TAB.
Apxeia e€660uv
Blast results file

MpOKeLTAL YLot TO ApXELO KELWEVOU TIOU TIPOKUTITEL UOTEPA ATIO TNV EKTEAECT TwV Blast
Based avaAuoswv mou mapéxel to T-RECs. AmoteAeitat ano 4 meploxeg: Tnv mepLloxn
erukepaAidag, tnv meplox) <WARNINGS>, tnv meptox) <WINDOW_STEP> kat tnv
nieploxi <MAJOR_DONORS>.

e Meploxn enikedaAidog
H meploxn autn mepLEXeL TNV emkedaAida yia kABs oTAAN TWV AMOTEAECUATWY TOU
blast. Ot emikedpalibeg kaL n onuocia Toug Meplypadovtal MapaKATW:

Q-ORGANISM: Query evolutionary group
Q-ACCESSION: Query sequence ID
S-ORGANISM: Subject evolutionary group
S-ACCESSION: Subject sequence ID
E-VALUE: Expect value

Q-START: Start of alignment in query
Q-END: End of alignment in query
S-START: Start of alignment in subject
S-END: End of alignment in subject
BITSCORE: Bit score

Q-LENGTH: Query sequence length
S-LENGTH: Subject sequence length
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PIDENT: Percentage of identical matches
PPOS: Percentage of positive-scoring matches

Yrnidpxouv akopn 12 otiAeg pe titho: S-ORGANISM, S-ACCESSION, E-VALUE, Q-
START, Q-END, S-START, S-END, BITSCORE, Q-LENGTH, S-LENGTH, PIDENT kat PPOS
OTo TEAOC. AUTEC oL OTHAeC avadEpovtal ota amoteAéopatra tou Blast yia to
KaAUtepo blast hit omou n akoAouBia Query kot Subject avikouv otnv (Sla
g€eAIKTIKN opada.

e Meploxn <WARNINGS>

Autn n meploxn elval opat povo otav umapyxouv evdeifelg yia Peudweg Betika
anoteAéoparta. MNeptéxel pia Alota pe tig IDs Twv akoAouBwwv mou Bewpolvral wg
Peubwc BeTika amoteA£éopaTal.

e Meploxry <WINDOW_STEP>
H mnepoxn oauty avodépel 1o péyebog mopabBupou kot Pripatog Tmou
Xpnotlpomnolntnkav otnv TpExouca avauon.

e Meploxn <MAJOR_DONORS>

H teleutalo meploxn meplthapfavel toug mpwtelovieg 60teC ylo Kabe mbavo
yeyovog avaouvduaopou. Kabe ypapun neptéxet tTnv ID TG akoAouBiag emepwtnong
Kal tnv avtiotolxn ID tou mpwtevovta &0tn. Emiong mepléxel tig B£oelg omou o
mpwtevovtag 80TNG eival To KaAuTtepo blast hit ota amoteAéopata tou blast.

69

Institutional Repository - Library & Information Centre - University of Thessaly
17/10/2023 01:03:33 EEST - 167.114.118.212



Napaptnua 2 — Napdapetpot tou Blast
e-value

Amnote)lel To KOTWAL OTATIOTIKAG ONUOVTLIKOTNTAC yla TV avadopd twv matches
EVavTL Twv akolouBuwy tne Baonc dedopévwy: H mpokaboptopévn tur eivat 1e™°
nou onpaivel 6t 1le™ matches avapévetat va evtomoBolv amhwe Katd Ttoxn,
oUUPwWVA HE TO OTOXAOTIKO povtéAo Twv Karlin kat Altschul (1990). Av n oTaTLOTIKN
onuavtikotnta mou 8€xBnke éva match eival peyoAltepn amd TO AVOUEVOUEVO
KatwoAL, tote to match dev Ba avadepBel. XaunAég e-values eival meplocdtepo
QUOTNPEG, 0dNywvtac £€ToL otnv avadopd Alyodtepwv matches.

Gap Open

AmoTteAel TO KOOTOC yLa TO AVOLYO VOG KEVOU.

Gap Extend

ATOTEAEL TO KOOTOC yLo TNV ETEKTACN TWV KEVWV.

Penalty

Mowvn) yla éva mismatch.

Reward

Twun mou Ba Sivetat yia kaBe match.

Word Size

Anotelel To péyeBog TG apxikng Aé€nc/akolouBiag mou Ba mpEmeL va TAlPLAEEL

QVAUECA OTNV aKkoAouBia EMEPWTNONG KL OTN CUYKPLVOUEVN akoAouBia tng Baong
Sdebopévwv.
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Napaptnua 3 — Help page onwg epdaviletan oto T-RECs

Pipeline Analysis

By clicking this option you will be able To perform an automated recombination
analysis. You need to specify a Query file, a Database file and an Evolutionary Groups
file (See Input Files section). As soon as you load these files you will also need to
specify a directory of your choice where the output files will be exported. Then, the
START button will be enabled and the analysis will begin When you click it. On the
right side of this form you will be able to monitor the progress of the analysis.

The stages of the analysis are the following:

¢ Searching for recombinations
On this first stage the software is performing a Blast Based Intergroup
Recombination Analysis.

* Saving Results
When the first search for recombinations is finished the results will be saved on a
plain text file to the directory that you have specified.

e Clustering Database Sequences
The sequences contained in the Database File are clustered by 99% identity

e Searching for recombinations in clustered sequences
Another Blast Based Intergroup Recombination Analysis takes place using the
clustered sequences as the Database File.

e Saving Results
The new results are saved in another plain text file

When the analysis is done you will be able to view the results of the Blast based
Intergroup Recombination Analysis before and after clustering by clicking the "Show
results before clustering" and "Show results after clustering" buttons respectively.

You can then analyze the results as described on Blast based Intergroup
Recombination Analysis section.

Manual Analysis

By clicking this option you will be able to perform manually any of the following
types of analyses:

Blast Based Genotyping Tool
Blast Based Intergroup Recombination Analysis
Similarity Plot Analysis

Manual analysis does also include the "Sequence editor" and the "Sequence
clustering" tools.
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Blast Based Intergroup Recombination Analysis

This is the main recombination analysis that is performed by T-RECS. The software
searches for possible recombination events through the supplied Query sequence(s)
using blast against the supplied Database sequence(s).

Blast

This is the Blast window where you can change the parameters, the input files or
load a results file. This window includes 3 Tabs:

* Blast
¢ Sequence Tool

¢ Results

Blast Tab

Here you can change the input files that you had previously loaded (in case you want
to) and the parameters that will be used for the analysis.

The two most important parameters you should always take into consideration are
the "Window" and the "Step" parameters:

The window parameter represents the size of the fragments that each query
sequence will be cut into. These fragments will be used as query sequences and will
be blasted against the Database sequence(s). Ensure that you do not enter a window
size larger than the size of the query sequence(s).

The step parameter indicates the step that will be used in order to split the query
sequence(s) into fragments.

When you are ready to proceed click the Blast button (lower left corner) and the
blast process will start. T-RECS will inform you about the progress of the analysis by
showing the number of fragments that have already been blasted. However, this
may increase the total time of the analysis. You have the option to disable/enable
the viewing of the progress by unchecking/checking the "Display Progress" check
box.

You can cancel the process at any time by clicking the Cancel button.

Please note that the blast process may take a long time, according to your system
performance and the size of the Query and Database files.

e Show Results Button

As soon as the blast process is completed, the Results Window will appear. If you
accidentally close this window you can restore it by clicking the "Show Results"
button.
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e Load Results Button
If you have already performed a Blast Based Intergroup Recombination Analysis and
you have saved your results, you can load the results file by clicking this button and
specifying its location.

Sequence Tool Tab

On this tab you can view information about a sequence contained in a sequence file.
You need to load a fasta sequence file by clicking the "Load sequences file" button
and a file containing the IDs for each one of those sequences. For more information
about the format of the files see the Input Files section.

After loading the required files you will be able to search for an ID by typing its name
in the "ID to search" text box and clicking the "Search" button. The sequence will
appear on the top textbox. You can either view the whole sequence or specify a part
of the sequence that will be shown. To specify a part of the sequence check the
"Show sequence from position:" button and specify the starting and ending points of
the part of the sequence that you want to view.

Additional sequence information is shown on the right side of this tab.

Results Tab
On this tab you can view the Blast Based Intergroup Recombination Analysis results
in text format (See the Output Files section for more information about the results

file).

As soon as the blast process is finished, this tab will be filled with the analysis results.
You can save the results by clicking the "Save" button.

You can also search through the results for a keyword by defining a keyword and the

column through which the keyword will be searched. To start the search click the
"Search" button.

Results Window

This window appears after blast process is done. It consists of 3 sections:
* Results Panel (Top panel)

e Possible Acceptors list (Lower left side)

e Options Panel (Bottom panel that contains 3 tabs: General, Similarity Plot,
Annotation editor)

Here you can view, edit and save the T-RECS results.
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Results Panel

The selected possible acceptor's sequence is shown on the top of this panel whereas
the blast results are visualized below this sequence. Above the query sequence, the
major donor sequence will appear with pink color. Note that only the major donor's
fragments which had the best blast hit will appear. By moving the mouse in the
white area you can view the current location of the query sequence on the options
panel. Additional information is shown on the options panel if you move the mouse
over any displayed sequence. By right clicking on any of the visualized T-RECS results
you can change their display color.

Possible Acceptors list

This list contains the accession numbers of every query sequence that was detected
by T-RECS as a possible recombination event. Click any of the contained accession
numbers to view the results.

If there are sequences in the query sequence file that you have loaded which have a
unique evolutionary group name, they may also appear in the Possible Acceptors list.
In this case, when you select one of those a red warning label will appear to indicate
that this event could probably be a false positive event.

"Filtering by group names" check box will filter the Possible Acceptors list by a
specified evolutionary group. If you check this box a list with all the available
evolutionary groups (that are represented in the Possible Acceptors list) will appear.
You will then be able to select one of them and the Possible Acceptors list will
change so that only the accessions that correspond to this evolutionary group are
shown. If you uncheck this box the Possible Acceptors list will be restored.

You can also search for a specific accession number through this list by typing it in
the search box and clicking the "Search" button.

Options Panel

This panel offers a variety of options for viewing, editing and analyzing the results.

General Tab

On the top of this panel you will be able to view information of the sequence that
you have the mouse pointer on the Results Panel.

As you move the mouse pointer on the Results panel, the exact location of the query
sequence will be displayed on the Query Position label. If the sequences are aligned
and you have the mouse pointer over a possible donor sequence, the alignment
position of the query will be displayed on the Alignment Position label.

e Smart Filtering by largest size
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When this box is checked, the donor fragments (shown on the Results Panel) will be
compared to each other. If there is a coverage among these fragments, only the one
with the largest size will be shown on the results.

e Export Image button
By clicking on this button you will be able to save the Results Panel as an image file.
Annotation of the sequences will also be included on the image.

e Save blast button
By clicking this button you will be able to save the T-RECS results in txt format.

 Export Acceptors and Donors in fasta

With this option you can export a file for each possible acceptor contained in the list
which will include: The possible acceptor sequence, the major donor sequence, each
possible donor sequence and the sequence(s) from the same evolutionary group
with the query sequence that were found as best blast hits after each possible
donor.

Similarity Plot Tab

Through this tab you are able to perform a similarity plot analysis of the displayed
results. The sequences that will be used for the construction of the similarity plot are
listed in the "Sequences to be included" list. When you click an event from the
Possible Acceptors list, the "Sequences to be included" list is filled with the possible
donors of this event. In addition, sequences that were found as the best blast hits of
the same evolutionary group as the query for each possible recombination fragment,
are also included. The query sequence is included for the construction of the
similarity plot but it is not listed in that list.

You have the option to choose which of those sequences will be used for the
construction of the similarity plot by simply checking or unchecking them. You can
also add more sequences by clicking on the green cross button and entering the
accession number of the desired sequence.

Parameters:

e Step
The value of the step that will be used for the construction of the similarity plot

e Window
The value of the sliding window that will be used for the construction of the
similarity plot

e Gap options

You can specify whether the score of a Gap to a Non-Gap point comparison will be
considered as a match or a mismatch.
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e Ignore Gaps check box
When this box is checked, the Gap points will not be taken into account for the
construction of the similarity plot.

® Run Similarity Plot
By clicking this button the similarity plot construction process will begin.

Note 1

As soon as you click the Run Similarity Plot button, if your database file contains
sequences of the same evolutionary group as the query that were not included in
the "Sequences to be included" list, an option box will appear. On this box you will
be informed about the number of those sequences and you will have the option to
include as many of them as you like. You will also have the option to choose the
similarity plot line color of the sequences that have the same evolutionary group
with the query.

Note 2
You may be prompted to align the included sequences with muscle. This step is
required for the proper construction of the similarity plot.

On the similarity plot that will appear click the "Help" button for more help on how

to handle the similarity plot window.

Annotation Editor Tab

On this tab you can create, load Or edit annotation which you can Then attach On a
similarity plot (See Input Files/Annotation File For more information about the
format Of the annotation).

e Load button
Click this button And specify an annotation file that you want To load.

e Clear button
Click this button To clear the current annotation panel.

e Save button
Click this button To save the current annotation panel In txt format.

e Annotate/Show Data button
Click the Annotate button To visualize the annotation. Click the Show Data button To
Return To the annotation panel. (This button Is visible only When you have clicked

the Annotate Button)

e Save image button
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Click this button To save an image Of the displayed annotation. (This button Is visible
only When you have clicked the Annotate Button)

e Search Next button
Specify a keyword And a column through which this keyword will be searched And
click this button To find the Next occurrence Of the keyword.

e Show annotation On similarity plot button

Before you click this button you should Select a similarity plot On which you want To
pin the annotation image that you have created. You can specify the desired
similarity plot from the drop list above this button.

* Only show query sequence On similarity plot check box
Check this box If you want To exclude the possible donor sequence(s) from the
annotation image that will be attached On the selected similarity plot.

Blast Based Genotyping Tool

This tool provides the option to identify the possible evolutionary group of the query
sequence(s) that you provide. The software uses a sliding window to break the
provided Query sequence(s) into fragments and searches for the closest sequence
for each fragment using blast against the provided Database sequence(s). When the
process is finished T-RECS will visualize the results and will give you the option to
save them as an evolutionary groups file.

The user interface of this tool is similar to the Blast Based Intergroup Recombination
Analysis user interface (For more help on the user interface see Blast Based
Intergroup Recombination Analysis section).

The main user interface difference is that on the Results Window --> Options Panel --
> General Tab, a Genotyping Results box is now visible. This box contains the
genotyping results for the selected Query from the Query list. It shows the total
coverage percentage for each genotyping group that is represented at least by one
sequence in the blast results. You can save the genotyping results for all of the
gueries by clicking on the "Save Genotyping Results" button. The Genotyping Results
will be saved as an evolutionary groups file.

Similarity Plot Analysis

This type of analysis gives you the option to construct similarity plots using
sequences of a Query Sequences file that you provide. The user interface of this type
of analysis provides a list where you can check/uncheck the accession numbers of
the sequences that you want to include/exclude for the construction of the similarity
plot.
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e Search box
In this box you can type an accession number which will be automatically searched
through the list and will be highlighted if found.

e Select/Deselect All buttons
Select or deselect all of the listed sequences by clicking on the corresponding button.

e OK button

When you have selected the accession numbers of the sequences that you want to
use for the construction of the similarity plot, click this button to lock your
preference and enable the similarity plot parameters.

e Query list
On this list you need to specify one of the included sequences to be used as the
guery sequence for the similarity plot.

e Step text box
Enter a step value for the construction of the similarity plot.

e Window text box
Enter a sliding window value for the construction of the similarity plot.

e Annotation button

This button will be enabled after the construction of the similarity plot. Its function is
to provide an annotation form for the similarity plot (For more information about
the user interface of this annotation form see Blast Based Intergroup Recombination
Analysis --> Results Window --> Options Panel --> Annotation Editor Tab section).

* Ignore Gaps check box
When this box is checked, the Gap points will not be taken into account for the

construction of the similarity plot.

e Create Similarity Plot button
By clicking this button the similarity plot construction process will begin.

Note 2
You may be prompted to align the included sequences with muscle. This step is

required for the proper construction of the similarity plot.

On the similarity plot that will appear click the "Help" button for more help on how
to handle the similarity plot window.

Sequence Editor

This tool will help you to edit the fasta sequence(s) input file(s) so that they are
compatible to run with T-RECS. The function of this tool is to trim any new line
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characters of the provided sequences so that they appear in one line. In addition you
will have the option to remove invalid characters from the sequences.

First, you need to click on the "Sequence Editor" button. On the box that will appear
you need to load the fasta file that you want to edit by clicking the "Open file"
button. Once you do that, you have the option to enable/disable the invalid
character filtering by checking/unchecking the corresponding check box. If this check
box is checked, any sequence character other than A, T, G or C will be removed from
the sequence. Note that in order for T-RECS to work properly, invalid sequence
characters should be removed.

Example: Sequence before editing

>ACCESSION_NUMBER
ACTAG----TACGWNWCAT
CATCGTGTNN-N
CATCGATCAGTGTCGATCGTAGGT

Example: Sequence after editing

>ACCESSION_NUMBER
ACTAGTACGCATCATCGTGTCATCGATCAGTGTCGATCGTAGGT

Sequence Clustering

Through this tool you can cluster sequences contained into a fasta file based on a
identity cutoff. First you have to load the fasta file. You can do this by loading the file
through the "Query File" button on the main menu. In order to get extended
information for the clusters that will be created you may also load an Evolutionary
Groups file through the corresponding button on the main menu. Once you load the
files, click on the "Sequence Clustering" button and on the panel that will appear
define an Identity Threshold for the creation of the clusters. Then you can start the
clustering process by pressing the start button.

Clustering Results Window

When the clustering process is completed, a new window will appear containing the
clustering results. It consists of 3 sections: Centroids (x/y), Cluster members and
Cluster Information.

e Centroids (x/y)

This section contains the centroid of each cluster. Inside the parenthesis, x stands for
the number of centroids and y stands for the total number of the sequences that

were loaded.

e Cluster members

79

Institutional Repository - Library & Information Centre - University of Thessaly
17/10/2023 01:03:33 EEST - 167.114.118.212



When you select a centroid from the Centroids section, the Cluster members section
will list all of the members of the cluster that is represented by the selected centroid.

e Cluster Information

This section includes various information for the selected cluster: Cluster number,
Cluster size, Centroid size and a graph where the similarity of each cluster member
with the centroid is illustrated.

On the bottom of this window more options are included:

e Export Centroids Fasta button
By clicking this button you will be able to save the sequences of each cluster in single
fasta format files. You only need to specify the output directory.

e Export Annotation file button
By clicking this button you will be able to create a new Evolutionary Groups file using
as an evolutionary group the number of the cluster that each sequence is contained.

® Use Centroids as Query file check box
If you check this box the Centroid sequences will be automatically loaded as a query
file on the main menu.

e Use Centroids as Database file check box

If you check this box the Centroid sequences will be automatically loaded as a
Database file on the main menu.

e OK button

Click this button to close the Clustering Results window.

Input Files

On this section the format of the input files will be described.

Query File

The Query File should contain the sequences that you want to scan for
recombination. You may include more than one sequence in this file.

Each sequence should not contain any other characters than A, T, G, C. In addition,

each sequence should be in one line. You can apply these changes through the
Sequence Editor tool which is provided by T-RECS.
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Query Sequence File example:

>1234
CATCGAAACCGCATCCAAGT
>5678
ACGATCGATCGCGTACACGT
>9012345 Groupl
ACAAGCTCGGGATCGACTTA

Database File

Each of the sequences contained in this file will be compared to each of the
sequence contained in the Query File during the recombination searching process.
You may include more than one sequence in this file.

Each sequence should not contain any other characters than A, T, G, C. In addition,
each sequence should be in one line. You can apply these changes through the
Sequence Editor tool which is provided by T-RECS.

Database Sequence File example:

>1234
CATCGAAACCGCATCCAAGT
>5678
ACGATCGATCGCGTACACGT
>9012345_Groupl
ACAAGCTCGGGATCGACTTA

Evolutionary Groups File

This file should be a plain text file containing the sequence ID and the evolutionary
group of each sequence that takes place in the analysis:

For the Blast Based Intergroup Recombination Analysis you need to add the
sequence IDs and the evolutionary groups for the Query AND the Database

sequences.

For the Blast Based Genotyping you need to add the sequence IDs and the
evolutionary groups only for the Database sequences.

Format:
Each line should contain the sequence ID, then a TAB and then the corresponding
evolutionary group. The sequence ID should be exactly as it is in the Query or

Database file (without the > character).

IMPORTANT: No space characters should be used.
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Evolutionary Groups File example:

1234 Group_1
5678 Group_2
9012345_Groupl Group_1

Annotation File

This file can be loaded in the Annotation Editor tab on the results window.

Annotation File Format:

The file should be in plain text format containing 6 columns separated by a TAB
character. The 6 columns are described below:

e Sequence ID
The ID of the sequence on which the annotation will be drawn. The sequence ID
should be exactly as it is in the Query or Database file (without the > character).

¢ Motif Name
The name of the annotation.

e Motif Start
The starting point of the annotation

* Motif End
The ending point of the annotation

e Comments
Text that will be displayed on the annotation

* Sequence to use as reference point

The ID of the sequence that will be used as a reference point to calculate the starting
and ending position of the annotation that will be created. The sequence ID should
be exactly as it is in the Query or Database file (without the > character).

Annotation File example:

1234 Al 1 10 Region_1 1234
5678 A2 11 19 Region_2 5678

This file can be created either on a text editor or through the Annotation Editor tab
on the results window.
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Output Files
On this section the format of the output files will be described.

Results File

This is the T-RECS Blast Based Intergroup Recombination Analysis results file. It
consists of 4 sections: The header, the <WARNINGS>, the <WINDOW_STEP> and the
<MAJOR_DONORS>.

¢ Header section
This section contains the header for each column of the blast results. The headers
and their meanings are:

Q-ORGANISM: Query evolutionary group
Q-ACCESSION: Query sequence ID
S-ORGANISM: Subject evolutionary group
S-ACCESSION: Subject sequence ID
E-VALUE: Expect value

Q-START: Start of alignment in query
Q-END: End of alignment in query
S-START: Start of alighment in subject
S-END: End of alignment in subject
BITSCORE: Bit score

Q-LENGTH: Query sequence length
S-LENGTH: Subject sequence length
PIDENT: Percentage of identical matches
PPOS: Percentage of positive-scoring matches

There are 12 more columns with the headers: S-ORGANISM, S-ACCESSION, E-VALUE,
Q-START, Q-END, S-START, S-END, BITSCORE, Q-LENGTH, S-LENGTH, PIDENT and
PPOS at the end of the Header section. These headers stand for the blast results for
the best blast hit where the Query and the Subject have the same evolutionary

group.

e <WARNINGS> section
This section is visible only when warnings for possible false positive results are
present. It lists the sequence IDs for each false positive warning.

e <WINDOW_STEP> section
This section states the window and the step values that were used for this analysis.

e <MAJOR_DONORS> section

This section contains the major donor for each possible recombination event. Each
line contains the Query sequence ID and the corresponding Major Donor sequence
ID. It also contains the positions on which the Major Donor is the best blast hit on
the blast results.
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