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PaspaboTka cxembl monekynsipHoro tunuposanusa Chlamydia trachomatis
Ha OCHOBEe aHanu3a BblICOKOBapMabenbHbIX JTIOKYCOB reHOMa
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BHewHee ¢puHaHcupoBarme: nccneposa-
HWe NPoBeAEeHO 6e3 BHELIHEro GpuHaHCH-
poBaHus.

Llenb. PaspaboTka cxembl monekynsipHoro tunuposanus Chlamydia trachomatis pnsi nposeaeHusi moneky-
NAPHO-3MMAEMMONOTMHECKOrO MOHUTOPUHIa JAHHOTO naToreHa Ha Tepputopun Poceuitckon Pepepaumm.
Marepuanbl u metogpbl. B paHHOM uccnepoBaHuM Gbin MpoaHanM3MpoBaH HaboOpP KOHCEPBATMBHbLIX M
BcromoratenbHeix reHo y 430 usonsatos C. trachomatis pasnuuHoi reorpaduyeckoit u punoreHeTu-
YECKOM MPUHAAIEKHOCTH C LieMbio BbIAB/IEHMS NIOKYCOB, y4acTBYIOLMX BO BHYTPUBMAOBOM KiacTepusa-
unm natoreHa. [laHHble MOHOrEHOMHOTO CekBeHMpoBaHus usonsatos B Gpopmate FASTA u FASTQ 6binm
nosnyueHbl 3 6asbl AaHHbx PUBMLST. [Ins nonyyenns reHetmueckmnx npoduneir uccnesyembix 3onsTos
C. trachomatis Ha ocHOBe OTOBPAHHBIX NIOKYCOB MCMONb30BanM anroputm GuonHpopmaTyeckoin obpa-
6OTKM [laHHbIX, BKIIOYAIOWMIA STambl BbIPAaBHMBAHWA MOCNEAOBATENbHOCTEN Ha pedepeHCHbIe FeHOMBI,
aHanM3 eMHUYHbIX HYKNEOTUAHBIX 3aMeH B NIOKYCaX, aHHOTALMIO 1 BbISIBIEHME OPTOSIOrOB M U3BMEYEHHe
OTOBPaHHbBIX NIOKYCOB B MHAMBMAYaNbHbIA reHeTudeckuit npodunb usonsaTa. Busyanusaumio dunorerety-
yeckoro aHanusa uccnepyembix usonsitos C. trachomatis NpoBOAMAM C UCMONb3OBAHMEM AHANIUTUHECKMX
naketoB Ha ocHoBe R u Python.

Pesynbratbl. bbin chopmmposaH nepevers n3 188 reHos, yuacTBytoLyx BO BHYTPMBMAOBOM KiacTepu3sa-
umu C. trachomatis, Ha ocHoBe KOTOPOTO Gbifa paspaboTaHa HOBasi CXeMa MONEKYNAPHOrO TUMMPOBAaHMS
AaHHOTO NaToreHa [1s MOMNEKYNAPHO-3MUAEMUONOrMYECKOTO MOHMTOPKHTA. [1poBeaeHHbIN GruonHpopma-
TUYECKMIt aHanu3 reHeTryeckmnx npodunen 430 130nATOB C PasNMUHON reorpaduyeckoit 1 dunoreHeTH-
UEeCKOM MPUHAANEKHOCTLIO MoKasarn, 4To apdekTuBHOCTL AnddepeHumaummn usonstos C. trachomatis ¢
MCMoMNb30BaHUEM Pa3pPaboTaHHOM CXeMbl TUMIMPOBaHKA conocTasima ¢ cgMLST, ucnonbsyiowei HamHoro
6onbliee KOMMYECTBO SIOKYCOB MPU aHanuse.

BbiBogbl. PaspaboTaHHas cxema MONEKYNAPHOTO TUNMPOBaHMsA No3BonAeT 3GGEeKTUBHO NPOBOAUTL MONe-
KYNAPHO-3MUAEMUONOTMUYECKMI aHann3 Bo3byauTens xnammomitHon uHpekummn. Paspabotka Habopa pea-
rentoB anst noprotosku AHK-6ubnumotek ¢ nocnepytowpm NGS ceksernpoBaHmem no3sonmt appeKTMBHO
BHEAPUTL B NPAKTUKY MOHUTOPMHIa [aHHYIO CXeMy TUMMPOBAaHMUA 1 co3aaTh Hasy AaHHbIX npoduneit oTe-
yecTBeHHbIx nsonsaTos C. trachomatis.

Original Article

Development of a molecular typing scheme for Chlamydia trachomatis
based on the analysis of highly variable genomic loci
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Objective. To develop a molecular typing scheme for Chlamydia trachomatis to enable molecular
epidemiological monitoring of this pathogen in the Russian Federation.

Materials and methods. A set of conserved and accessory genes from 430 C. trachomatis isolates of
diverse geographical and phylogenetic origins was analyzed to identify loci involved in the intraspecies
clustering of the pathogen. Whole-genome sequencing data for the isolates in FASTA and FASTQ formats
were obtained from the PUbMLST database. To generate genetic profiles of the studied C. trachomatis
isolates based on the selected loci, a bioinformatics data processing pipeline was employed, which
included sequence alignment to reference genomes, analysis of single nucleotide polymorphisms within
the loci, annotation and identification of orthologs, and extraction of the selected loci into an individual
isolate genetic profile. Visualization of the phylogenetic analysis of the studied C. trachomatis isolates was
performed using R- and Python-based analytical packages.

Results. A panel of 188 genes involved in the intraspecies clustering of C. trachomatis was compiled, forming
the basis of a novel molecular typing scheme for this pathogen intended for molecular epidemiological
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surveillance. The bioinformatics analysis of genetic profiles from 430 isolates of various geographical
and phylogenetic origins demonstrated that the discriminatory power of the developed typing scheme is
comparable to that of cgMLST, despite the latter using a much larger number of loci in the analysis.
Conclusions. The developed molecular typing scheme enables effective molecular epidemiological
analysis of the causative agent of chlamydial infection. The development of a reagent kit for DNA library
preparation followed by NGS sequencing will facilitate the efficient implementation of this typing scheme
in surveillance practice and allow the creation of a profile database for domestic C. trachomatis isolates.

BeepeHnune

Chlamydia trachomatis sBnsetca Bo3bypuTenem xna-
MUIOMMAHON MHPEKLUMM — CamoM pacnpocTpaHeHHoW 6Oak-
TepuanbHoi MHGEKLMM, NepefaBaemon MONOBLIM MyTEM.
XnammupauiHan nHbekums 6e3 CBOEBPEMEHHON aHTUMMPOD-
HOM Tepanuu CrnocobHa MPUBOAMTL K TaKMM TSKENbIM OC-
NIOXHEHUAM KaK OPXO3MUAMAMMMT, BECMNIOAME Y IKEHLUMH,
BOCnanuTenbHble 3aboneBaHMs OPraHoB Manoro Tasa,
CTpukType ypeTpbl 1 Ap. Mukpoopranusm obnapaet oT-
HOCHTENLHO HEBOMBLLLIMM, HO YHKLIMOHAMBHO CIOMHbBIM re-
HOMOM, OTpaKalolWMm afanTaumio K obs3aTenbHOMY BHY-
TPUKNETOYHOMY 0bpa3sy xu3HU. HecmoTpsa Ha pepykumio
MHOXECTBa METabONMMUYECKUX MYTEN, FEHOM COXPaHseT Ha-
60p aKTOPOB BMPYNEHTHOCTU W OPYrMX SEMEHTOB ANs
B3aMMOAENCTBMS C KNETKOM opraHuama yenoseka [1, 2].

leHom C. trachomatis npepcTaBneH XxpOMOCOMOM pasme-
pom ~1,04 M6 ¢ ~874-927 reHamu, us kotopsix 836 co-
CTaBASIOT BbICOKOKOHCEPBATUBHYIO YacTb, a Takke nnas-
mupoi pasmepom ~7,5 K6. CouetaHue KoHCEpBATMBHOI
4acTM rEeHOMa W PEKOMOMHMPYIOLMX, MMMYHHO-NOABEp-
XKEHHBIX JIOKYCOB OMpeaenseT CnocobHOCTb K apanTaLym
K TKaHSM OpraHuM3ma 4enoBeKa, pasHoobpasue KnuHuue-
CKMX GOPM BbI3bIBAEMbIX MHPEKLMIA M CIIOMHOCTM NpU pas-
paboTke METOOB AMArHOCTMKM, CPEACTB creumudpuyHecKom
NPOPUNaKTUKM M NPOBEAEHUU MONEKYNSPHO-3MUAEMHMONO-
FMYeCKOro moHuTopuHra [2, 3].

C. trachomatis oTHoCHTCS K OBAMIaTHO BHYTPMKIETOY-
HbIM MaTOreHam YENoBEKA M, MOMMMO YPOTEHUTASbHBIX MH-
dekumit, crnocobHa Bbi3blBaTb TPAXOMy M BEHEpPUYECKylo
numorpanynémy (LGV). Knaccuueckas knaccuumraums oc-
HOBaHa Ha 61oBapax 1 CepoTHMax, ONMPaIoLLASCS Ha aHTH-
FEHHYIO M HYKNeoTMOHYl0 BapnabenbHOCTb OCHOBHOMO Ha-
pyxHoro mem6panHoro 6enka MOMP (ren ompA) [4].

B HacTosillee Bpems BbIGENSIOT TPM KIMHMKO-GMONOrK-
yeckmx 6rosapa u 19 cepotunos [5]:

1. BuoBap Tpaxombl — LUTAMMbI C TPOMM3MOM K KOHBIOH-
KTMBE M HEKOHbBIOTMPOBAHHOMY LMIMHAPUHECKOMY
anuTenumio, Bknioyalowme cepotunsl A-C.

2. YporeHuTarnbHbli 61oBap — NPEUMYLLECTBEHHO HEWH-
BA3MBHbIE LUTAMMbI, BbI3bIBAOLME YPOrEHUTaNbHbIE
nHdpekumn, cepotunsl D—K.

3. LGV-6uoBap — 1HBa3MBHble LWITamMbl C NOPaXKEHUEM
nMmdaTnyeckoi TkaHn U GopmmpoBaHmnem Oy6oHOB,
cepotunbl L1-L3 u L2b.

Hocos H.IO. u coaer.

CpasHeHue reHa ompA ¢ octanbHbim reHomom C. tra-
chomatis nokasano, 4To BAaHHbINA FeH 3BOMIOLMOHUPYET 3Ha-
UMTENBHO BbICTPEE, YeM reHbl «JOMALLIHEro XO3sMCTBa» W
MmeeT OTAENbHYIO GUNoreHeTHYecKyto TpaekTopuio. Takke
[OKa3aHo, YTO YacTble PeKOMOMHALMM B OMPA MacKMpytoT
MCTUHHbIE 3BOMIOLMOHHbBIE CBSI3W; BO3MOMXEH 0bmeH ompA
mexpgy 6uoBapamu u faxe GOPMMPOBAHUE XMMEPHbIX Ba-
puaHToB (Hanpumep, L2b/D-Da, L2¢) [4-6]. MoaTtomy knac-
cndpUKaLMsA TONBKO MO CEPOTUMY MNOXO OTPAKAET OCTarlb-
HOM FEHOMHbIN «BeKOOH» U NMAaTOreHEeTUHECKUM MoTeHuman
KOHKPETHOTO LUTaMMa.

MonekynsipHO-3MMAEMUONOTMHECKMIT MOHUTOPUHT LITaM-
mos C. trachomatis nossonsieT npocnexusaTb NyTH nepe-
Baun MHQEKLMM, BbISIBAATL BCMbILKM  3ab0NeBaeMoCTH,
HOBble FEHOBAaPMaHTLl M BO3MOMHbBIE ACCOLMALMM C K-
HUYECKMMK Mcxofamu. Vcnonb3oBaHue pasnuuHbIX NOAXO-
[OB MOMIEKYMSIPHOrO TUMMPOBAHMUS MO3BOJISIET OTCNEKMBATD
abPeKTUBHOCTL neveHusi, penHPeKLMM, a Takke Heobxo-
AMMO [J1S1 U3YUEHUs PaCMPOCTPAHEHUsSI BEHEPUUECKOM M-
dorpaHynembl, HTO MMEET BaXKHOE KIMHMYECKOE 3HAaueHue
A BEOEHMs MaLMEHTOB, MOCKOMbKY BEHEepHUYecKas num-
dorpaHynema Tpebyer Oonee [AUTENLHOrO fieYeHUst MO
CPaBHEHMIO C MHPEKLMSMM, BbI3BAHHBIMM APYIMMM CEPOTH-
namu C. trachomatis. brnarogaps monekynsipHomy TMnmpo-
BaHMIO MEPUOAMYECKM BbISIBASIOTCA HOBbIE FEHOBAPMAHTDI
wrammos C. trachomatis, koTopble He AETEKTUPYIOTCS KOM-
MEPYECKMMM AUArHOCTUHECKUMM TecT-cucTemamu. Pazsutue
NOAXOAOB K MOMEKYNSPHOMY TUMMPOBaHMIO OyaeT cnocob-
CTBOBaTb [anbHENLIEMY M3YUYEHMIO MATOPUIMONOTMHECKMX
MEXaHW3MOB, NEXALUMX B OCHOBE GOMBLLIOTO CMEKTpa Kiu-
HUYecknx $opm 3a00NeBaHMi, BbI3bIBAEMbIX AAHHBIM MM-
KpoopraHusmom [7].

Kak 6bino oTmeyeHo paHee, reH ompA aKTMBHO peKom-
OUHUPYET, MOSTOMY MIIOXO OTPAKAET SBOMOLMOHHBIE CBA3M
M He FOAMTCS KaK efMHCTBEHHbIN MapKep Ans GunoreHeTH-
yeckoro aHanusa. B yactHocTH, ompA-THNMpoBaHMe YacTo
He nossonseT andpdepeHLMPOoBaThL LUTaAMMbl BHYTPHU NPeot-
napatoupx cepotunos, ocoberHo E u F [4, 5].

pyrm nopxomom Mpu MOMEKYNSPHOM TUMMPOBAHMM
C. trachomatis sensiotca cxembl MLST, ocHoBaHHble Ha
pasHoobpasun reHoB pomaiHero xossictea (MLST-5,
hr-MLST-6, MLST-7, cxema Dean u coaer.). LaHHbi metop
XOPOLLUO MOAXOAUT AJISi U3yHeHUs rnobanbHOM MOMyNsALMOH-
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HOW CTPYKTYpbl MaToreHa, HO AAaeT YMEpeHHylo paspella-
lOLLYylO CMOCOOHOCTb A NOKanbHbIX BCMblek 3abonesa-
Husa [8-10].

MonHoreHomHoe ceksernposanne (WGS, cgMLST)
ObecreunBaer makcumanbHylo andpdepeHLMaumio Wwram-
MOB; CIYXMT «30/0TbIM CTaHAAPTOMY» [J18 CPaBHEHMS CXEM
M KnacTepmsaLmm, HO SBNSETCSA [JOPOroCTOSALLMM METOLIOM M
npu STOM TPYAHOBbINONHKMMbIM, noTomy uto C. trachomatis
SBNSETCS HEKYNbTUBUPYEMbIM MUKpoopraHmnamom [10, 11].

B cBsasu ¢ BbilweckasaHHbIM, HeobXxogMmo paspaboTtaTb
cHbanaHCcMpoBaHHbIM NMOAXOR K MONEKYNSPHOMY TUNMPOBa-
Huio C. trachomatis, coyeTalowmit TOYHOCTb M NOJIHOTY Mo-
nyvaemoit uHdpopmaupn cgMLST, Ho npu 3Tom He Tpeby-
IOLLMIA TPYAOEMKOrO MpPOLecCa CEKBEHWPOBAaHMS MOJIHOTO
reHoma Wtamma. PaspaboTka nofobHoOM cxembl MONeKynsp-
HOrO TUMMPOBAHMS AOMKHA MO3BOMUTL NPOBOAMTL dddek-
TUBHbIA  MONEKYNAPHO-3MMAEMMONOTMYECKUIA  MOHUTOPMHT
[AHHOrO MMKPOOPraHuama M nonyvatb MHbOpMaLMIO O re-
HETMYECKMX XapPaKTEPUCTMKaX BHOBb BbISIBISIEMbIX KIIMHMYe-
CKMX M30NATOB.

Llenb uccnepoBaHua — paspaboTka cxembl MONeKynsp-
Horo TunuposaHus C. trachomatis pns nposefeHust mo-
NeKyNsAPHO-3MMAEMUONIOTMYECKOrO MOHWTOPUHIA  AAHHOTO
naTtoreHa Ha Tepputopun Poccuiickoit Pepgepaumnn n usy-
YeHMs] FeHETUUECKUX OCOBEHHOCTEN POCCHICKMX KiMHMYe-
CKMX M30MATOB.

MaTepuanbl U MeToAbl

MNonHoreHomHble nocnegosatensHocTn nsonsaTtos C. tra-
chomatis 6binm nonyyerbl M3 6asbl faHHbix PUbMLST. [ns
KaXxporo usonsaTta Obinu 3arpyxeHbl ¢ainbl B popmaTtax
FASTA u FASTQ. McxopHble MpoYTEHMSI CEKBEHWMPOBAHMS
6bINM MOMyHEHbI C UCMOMb30BaHWMEM HMAeHTHHKaTOpoB Run
Accession u obpaboTaHbl C MomoLlplo yTunuThl fasterg-
dump u3 Habopa uHctpymeHToB SRA Toolkit. Becero B aHa-
3 6bino BrtodeHo 430 nonHoreHoMHbIX nocnefoBaTerb-
HOCTEN M30NATOB.

[ns noucka BapuabenbHbix obnacteit reHoma C. tra-
chomatis, BKNIOYEHHbIX B MPOLECC BHYTPUBMAOBOM KnacTe-
pU3aLMM  MMKPOOPraHM3ma MCrnonib30Banu MpPOrpammHoe
obecneuerne Parsnp 1.6 B couetaHun c Bu3yanusaLpeit
TEMnoBON KapTbl uameHumsocTn reHoma C. trachomatis B
gingr 1.3.

MNepBoHauanbHas oueHka kadvecta npouteHuin NGS
ceKBeHMpoBaHusi Gbina BbinonHeHa ¢ nomoupto FastQC,
TOrpa Kak [Ans CO3[aHusi CBOAHbIX OTYETOB MO Ka4ecTBy
ucnonbsosancs MultiQC [12]. O6pasubl, He cooTseT-
CTBOBaBLUME 3apaHee ONPEeReneHHbIM KPUTepUsSM Kade-
cTBa, ObINM NOABEPrHYTHI TPMMMUHIY WM UALTPALMK NPO-
yTeHuit ¢ ucnonbsosaHuem Trimmomatic [13]. MapameTtpbi
bunbTpaumm Brloyanu obpesKy OCHOBaHMM HU3KOTO Ka-
yectBa ¢ oboux kKoHuos npoutenuin (LEADING:25,
TRAILING:25), ckomb3silyto OKOHHYIO bunbTpaumio no Ka-
dectsy (SLIDINGWINDOW:10:30) 1 ynaneHue npoyteHmit
kopouye 30 n.H. nocne o6pabotku (MINLEN:30).

ObpaboTaHHble MPOYTEHWsT ObiNM BbIPOBHEHbBI OTHOCK-
TeNbHO PePepeHCHOro reHomMa C MCMOMb3OBAHMEM asro-
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putma bwa mem [14]. B 3aBuCMMOCTM OT nMHWM Npume-
HSNWUCb pasHble pedepeHcHble reHombl: wtamm L2/434/
Bu (NC_010287.1) ans aunuit LGV, L1 m 12, a wramm F/
SW4 (NC_017951.1) gns smnmin T1, T2 u T1-T2. Daiinei
BblpaBHMBaHusA B dopmate SAM 6Gbinn kOHBEPTMPOBAaHLI B
dopmat BAM, nocne yero otcopTMpoBaHbl U MHBEKCHMPO-
BaHbl ¢ nomousio SAMtools [15]. Stn atansl npepsapu-
TenbHOM 0OPabOTKM ObiNM BbINOMHEHbI ANt obecneyeHus
COBMECTMMOCTH C MOCTEAYIOLLMMM NPOLIECCaMM aHanmsa Ba-
PUaHTOB.

O6HapyeHne epguHUYHBIX HykneoTuaHbix 3ameH (SNP)
BbIMOJHANOCH B COOTBETCTBMM C pekomergaLmamm GATK Best
Practices. TLIP-gynnukatel ygansnuce ¢ nomousto Picard
Ha 3Tane npefBapuTENbHOM OBPabOTKM BbIPaBHUBAHMIA.
BbizoB BapuaHToB npoBoguncs ¢ mcnonbsosaHnem GATK
HaplotypeCaller B rannongHom pexume (--ploidy 1). Ons
obecneyeHnsi BbICOKOHAAEHHOrO OBHaPYKEHUsT BAPUAHTOB
6bina BbIMOMHEHa GUILTPALMSA C UCMONb30BAHUEM ClIEAYIO-
wmx napametpos: QD < 2,0, FS > 60,0, SOR > 3,0, MQ <
40,0, MQRankSum < -12,5, ReadPosRankSum < -8,0, AF
< 0,251 DP < 10 [22]. ®yHKLMOHaNbHAs aHHOTALMS BbISB-
NeHHbIX BapuaHToB nposogunack ¢ nomotubio ANNOVAR
C MCMOMb30BaHMEM MOMb30BATENbCKON 6asbl JAHHbIX aH-
HOTaLMM, CO3LaHHOM B COOTBETCTBMM C PYKOBOACTBOM MO
nporpamme [16]. JansHenwmit aHanus VCF-¢paiinos Beinon-
HSICSl C MOMOLLIO MOMb30BATENBCKMX CKPUNTOB Ha Python.
[ns kawporo usonsta GbinM cospaHbl CBOAHbIE Tabnuupbl,
copepallme HasBaHus reHos, koopauHatel SNP 1 knaccei
MyTaumi (CMHOHMMWYHBIE MK HECMHOHWMWYHBIE). Kpome
TOrO, U30MATLI BbINIM CrPYMMMPOBaHbBI MO CTPAHE MPOMCXOMK-
AeHus. [Ins kaxporo reHa B Kaxpom usonsTe Obinm paccum-
TaHbl KOMMYECTBA CMHOHMMMYHBIX (dS) M HECMHOHMMMUHBIX
(dN) sameH, a Tarke otHowenus dN/dS. CratucTuueckuit
aHanus nposoguncs B cpepe RStudio (sepeus 4.4.3; 2025-
02-28) ¢ ncnonbsosaH1em si3bika nporpammuposatms R.

Mockonbky nsonsaThl M3 PUbMLST He umenu cTaHgaptv-
3MpOBaHHbIX aHHoTaumi reHomos B popmatax GFF/GFF3/
GTF unu GBFF, Bce c6oprmu FASTA 6binm aHHoTMpoBaHb! de
novo c ucnonbsosaHuem Bakta [17]. Dta npouegypa no-
3Bonuna nonyuntb ¢ainel aHHotaumuin B popmate GFF u
dbaitnel FAA, copepxalume npepckasaHHble HenkoBbie no-
cneposatensHocT. OpTonornuHble CBS3M MEXAY reHamu
M KOOMPYEMbIMU OeNKami y pasHbiX M3OMSATOB, a TaKkKe C
pedepeHCHbIM FEeHOMOM, ObinK OMpefeneHsl C MOMOLLbIO
Proteinortho [18, 19]. B Tex cnyuasix, korga reHbl He yaa-
BafloCb YCMELHO aHHOTMPOBAaTb, MPUCBOEHWE OPTONOroB
6bINIO HEBO3MOMHBIM.

LleneBble nokycbl Gbinu M3BNEYEHbI HAa OCHOBE PE3ysb-
TaTOB @HHOTALMM M MPUCBOEHMS opTonoros. [ns kawporo
u3onsaTa MAEHTMOULMPOBAHHbBIE MOCNEAOBATENLHOCTU re-
HOB ObIM MOCNEAOBATENLHO KOHKATEHMPOBaHbI Ge3 BBEAe-
HWSI CMENCEpPHbIX YHAaCTKOB WM MPOMYCKOB, YTO AAN0 eau-
HYIO COCTaBHYIO MOCNefOBaTeNbHOCTb Afls MOCHEAYOLWero
CpaBHMTENBHOMO aHanu3a.

BbipoBHEHHbIE  KOHKaTEHMPOBaHHbIE AMMHOKMCIOTHbIE
nocnefoBaTenbHOCTH Bbinu nonyyeHsl ¢ nomolpio MAFFT B
aBTomaTnyeckom pexxmnme [20]. PunoreHeTnyeckuit aHanms
nposogun ¢ ucnonbsosaruem IQ-TREE ¢ aBTomatnueckum

Hocoe H.IO. u coasr.
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BbIGOpOM Mopienu u ynsTpabsicTpbim GyTcTpanom (1000 no-
BTOPOB) Afsl OLEHKM noaaepxku setsei [21].

lpaduueckoe npepcTaBneHue pesynstatoB  umore-
HETUYECKOrO M CTAaTUCTMHECKOTO aHanM3a BbIMOHANOChH
C MCrOMb30BaHMEM AHANIMTUYECKMX MAKETOB Ha ocHose R
n Python, npepHasHaueHHbIX s Hay4yHOM BM3yanusaLym
AaHHbIX.

B pamKax BbIMOIHEHHOrO MCCNEAOBaHMSA HE MPOBOAM-
NUCb MAHUMYNALMK C NALMEHTaMM/ KUBOTHBIMA.

Pesynbrathl

Bcero 6bin npoaHanuampoBaH KOMMNEKCHbIN HAbop KOH-
cepBaTMBHbIX M BcriomoratenbHbix reHos C. trachomatis y
430 n30nATOB A OLEHKM MX PaCMPOCTPAHEHHOCTH W Npu-
FOAHOCTH [l CPABHMUTENbHbBIX FEHOMHbIX M dunoreHeTUYe-
cKkux nccneposanuit (Tabnuua 1). bonblumHcTBO reHoB 6binu
LUIMPOKO PaCMpPOCTPaHEHbI, MPUYEM MHOXECTBO OPTONOrOB
obHapyxeHo B 420-430 usonsaTax, 4To yKasbiBaeT Ha Ha-
NMYME B LLENOM KOHCEPBATMBHOMO COre-reHoMa, MpUrofHoOro
Ans aHanusa Ha nonynsumoHHom yposHe. K uncny Hanbo-
nee CTabunbHO MPUCYTCTBYIOWMX FEHOB OTHOCUIUCD Te, KO-
TOPbIE KOAMPYIOT KIIOYEBbIE KOMMOHEHTbI OCHOBHbIX Kile-
TOYHbIX MPOLECCOB, Takue Kak cuctema cexkpeunn lll Tmna
(CT_043, sycE), sHepretnyeckuin obmen (ndk, sucB.2, gnd),
annapat TpaHckpunummn 1 TpaHcnaumm (rpoN, rl13, rpoD),
a Takke cuctembl pennmkaumn m penapaumn OHK (dnaE,
recA, uvrA, polA). VIx noutn noscemecTHoe npucyTCTBUE
OTPAXKAET CHUIbHYIO SBOMIOLMOHHYIO KOHCEPBATUBHOCTb B
Mccnepyemon NonynsiLmm.

[Momumo KoHCepBaTMBHBIX FEHOB [OMALLHEro XO3siit-
CTBa, HECKOBKO JIOKYCOB, KOAMPYIOLWMX MEMOPAHOCBSA3aH-
Hble 6enku 1 6enkn membpaHbix Brnoueruit (incC, CT_T116,
CT_229, pmpG, pmpC, pmpE), Takxe 6binn LWMPOKO pac-
MPOCTPAHEHbI, YTO YKa3blBAET Ha UX BAXHOCTb AJ1s1 B3aUMO-
AEMCTBMS MaTOreHa C XO3SIMHOM M BHYTPUKIETOYHOrO Bbl-
uBaHus. HekoTopble Nogrpynmbl reHOB [EMOHCTPUPOBANM
HECKOMbKO MEHBLLYIO PaCNpOCTPaHEHHOCTL  (Hanpumep,
CT_456, pmpF, sdhA), uto cBrpeTenbcTBYeT O BO3MOXKHOI
MX yTpaTe B OMpPefeneHHbIX IMHUAX UK BbICOKON BHYTPM-
BMAOBOW rEHOMHOM BapMabenbHOCTH. B uenom, cocrtasnen-
HbI Habop reHoB npepacTasnseT coboi cbanaHCMpPOBaHHYIO
KOMOMHALMIO FeHOB, MO3BOJAIOWMX NPOBOAMTL dunoreHe-
TUHECKMI aHANN3 COMOCTaBMMBIN MO CTeneHn anddepeHLm-
aumMmn co cxemamu ThnnpoBsaHms cgMLST, Ho ncnonbaytoLmit
MPM 3TOM rOPasfo MeHbLLIEe KOMYECTBO JIOKYCOB.

Ha ocHoBe aTux pesynbTaToB Ans MocneAyloWwero aHa-
n13a 6binm oToBpaHbl reHbl, OBHAPYKEHHbBIE KAK MAHMMYM Y
400 usonsaTos. [Nockonbky aHanusupyembie usonatsl C. tra-
chomatis npuHagnexanu K pasHbim GUNOrEHETUHECKMM K-
Husim, SNP-aHanu3 nposoguncs otaenbHo ans nukuin LGV,
L1 1 L2 c ncnonbsosanmem pedepercHoro reHoma L2/434/
Bu (NC_010287.1) (Tabnuua 2) u otaensHo ans nmnmi L3,
T1, T2 u T1-T2 ¢ ucnonbzoBaHuem pedepeHcHOro reHoma
F/SW4 (NC_017951.1) (Tabnuua 3).

Obuwee konuyectso BbisiBneHHbix SNP B oTobpaHHOM
Habope reHos ans anauit LGV, L1 1 L2 6bino otHocuTensHo
HEBBICOKMM, YTO COMNACyeTCsi C M3BECTHOM FeHeTUHECKOM

Hocos H.IO. u coaer.
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romoreHHocTbto C. trachomatis u ee pepyumpoBaHHbIM pas-
Mepom reHoma. PacueTHble cpefiHMe 3HAUYEHMsI OTHOLLIEHM
dN/dS 3HaunTenbHo BapbuMpoBanM mexay reHamu, oTpa-
)Kas reTepOreHHoe CEeNeKTUBHOE [aBreHue, AeicTByioLlee
Ha pasHble QyHKUMOHamNbHble KaTeropuu. bomblmHcTBO
FeHOB [OMAlUHEro XO3sNCTBA AEMOHCTPUPOBANM HU3KME
cpenve 3Hadenns dN/dS (< 1). HecmoTps Ha aHanua mHo-
)KECTBa KOHCEPBATUBHbIX JIOKYCOB Yy GOMbLIOrO YMcna 13o-
NATOB, NWLLb MOAMHOMKECTBO MEHOB HaKaMIMBano AETEKTH-
pyemble HYKNeoTUAHble 3aMeHbl, TOrAa KaK MHOTME reHbl
OCTaBasMCh MONHOCTLIO MHBAPUAHTHBIMU. DTOT HU3KMIT YPO-
BEHb MOAMMOPDHU3IMA OTPaXKaET CHUMbHbLIE SBOSIOLMOHHBIE
orpaHuyeHus, AeNCTBYIOLLIME Ha KOPOBble QYHKLMOHANbHbIE
reHbl, U MOATBEPHKAAET NMPEUMYLLEECTBEHHO KITOHAIBbHYIO MO-
NYNALMOHHYIO CTPYKTYPY B1Aa. B To ke Bpems Hanuume nu-
HelHo-cneunduyHoro Hakonnenuss SNP B orpaHuueHHOm
uMCre reHOB YKa3blBAET Ha TO, YTO reHeTM4YecKasi Bapua-
6enbHOCTL pacnpefeneHa Mo reHomy HepaBHOMEPHO, a
CKOHLIEHTPUPOBAaHa B AUCKPETHbIX TOKYCaX, KOTOPbIE MOTYT
crnocobcTBoBaThL agantauumn u punoreHeTnueckon andde-
peHuMaumu. [pumeyaTensbHo, YTO reHbl, CBA3aHHbIE C B3a-
MMOLEMCTBMEM C XO35MHOM M MEeMOpPaHOCBS3aHHbIMM MPO-
Lleccamu, Kak npasuno, AEMOHCTPHPOBau 6onee BbICOKYIO
BapunabenbHOCTb.

Jun T1, T2 n T1-T2, kapTupoBaHHble Ha pedepeHc-
bl redom C. trachomatis F/SW4, npogemorctpuposanm
3ameTHO Gosnee BLICOKMI YPOBEHb HYKIEOTUOHOMO PasHO-
0bpasus Mo CPABHEHMIO C JIMHUSIMM, aCCOLIMMPOBAHHBIMK C
LGV. Habniopanock wmpokoe pacrnpefeneHmne Kak HeCHHO-
HUMMYHBIX, TaK M CUHOHUMMYHBIX 3aMEH CPefy aHanu3smpye-
MbIX F€HOB, YTO YKa3blBAeT Ha CYLLECTBEHHYIO FEHOMHYIO re-
TEPOreHHOCTb BHYTPM 3TUX NMHMIA. B otnnume ot Tabnuup
2, roe BapunabenbHOCTb Obifla PaspeXKeHHOM U B 3HAUNTENb-
HOM CTemMeHW OrpaHWYeHHOM HEeBONbLIMM MOAMHOKECTBOM
FeHOB, AaHHble MO T-IMHMSM MOKAa3bIBAIOT LUMPOKOE HaKO-
nnerne SNP B pasnuuHbix GyHKLUMOHANBHBIX KATErOPMSIX.

MoebiweHHble 3Hauenna dN/dAS (> 1) 6 obHapy-
XKEHbl Y HECKONbKMX FEHOB, BKIIOYAs PSif, FEHOB, KOAMPYIO-
WMX MeMOpaHOCBsi3aHHble OeNKM M KOMMOHEHTbI CeKpe-
TOPHBIX CUCTEM, YTO MO3BONSIET MPEAMNONOKMTL, HTO 3T
NIOKYCbl MOTYT MofBepraTbcsi AnBepcrbuLmMpyloemy oOT-
6opy, MoTeHUManbHO OBYCNOBNEHHOMY B3aMMOAENCTBMEM
xo3smHa u natoreHa. OpHaKO NpU MHTeprpeTaLumn KCTpe-
manbHbix 3HadeHmit dN/dS cnepyet yuntbiBaTh BMAHKE re-
HOB C BbICOKMM abconioTHbim KomnyecTBom SNP, koTopble
obecreunBaloT Gonee CTabuibHble OLEHKW CENEKTUBHOTO
[ABIEeHMs MO CPABHEHMIO C FEHAMM C OrPaHUYEHHON Bapu-
abenbHoCTbIO.

lNprmeyaTensHo, YTO reHbl, YHacTBYIOLME B OCHOBHbIX
KIeTOYHbIX Mpoueccax (Hanpumep, pennuKaLmM, TpaHc-
KPUMUMM M LEHTPANIbHOM MeTabomnn3me), B LENOM AEMOH-
ctpuposanu 6onee Huskme 3Hadenma dN/dS, uto co-
rnacyetcsi ¢ ouuwaowmm otéopom. M HaoboporT, reHbl,
KoAMpylowme 6enkn HapyKHOM MembpaHbl, Genkn mem-
GpaHbl BKMIOYEHMH M (PaKTOPbI, aCCOLMUPOBaHHbIE C ce-
KpeLuen, NposiBisiiM MOBbILEHHYIO BapuabenbHOCTb, YTO
NOATBEPIKAAET MX MOTEHLMASIbHYIO POSb B NIMHEMHO-CMELy-
bunyHO apanTaumm.

MonekynspHoe tunuposatue C. trachomatis
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Ta6nuua 1. Crncok npoaHanusmnpoBaHHbIX reHoB U konmyecTso usonstos C. trachomatis, copepaLx COOTBETCTBYIOLME OPTONOMM

ID 6enka Ha ocHOBe

Ne Hanmeriosakme aHHOTaLMM LWITaMMa Konnuecreo CuHTe3npyeMmblii NpoayKT
reHa DUW/3CX u3onAToB
1. | CT_043 NP_219546.1 430 type Il secretion system chaperone
2. | sucB.2 NP_219910.1 430 branched-chain alpha-keto acid dehydrogenase complex
dihydrolipoyllysine-residue succinyltransferase

3. | atoS NP_219980.1 430 two component system sensor histidine kinase

4. | ndk NP_220015.1 430 nucleoside diphosphate kinase

5. CT_031 NP_219533.1 429 rUMNOTeTUHECKMIt Benok

6. CT_117 NP_219620.1 429 inclusion membrane protein F

7. CT_191 NP_219695.1 429 rUMNOTeTUYECKMIt Benok

8. | incC NP_219738.1 429 inclusion membrane protein C

9. CT_255 NP_219760.1 429 rUMNoTeTUYECKMit Genok

10. | CT_312 NP_219817.1 429 rUNOTETUYECKMIt Benok

11. | ubiE NP_219940.1 429 demethylmenaquinone methyltransferase

12. | CT_464 NP_219977.1 429 HAD superfamily hydrolase

13. | map NP_220373.1 429 methionine aminopeptidase

14. | sycE NP_219591.1 428 type Il secretion chaperone

15. | CT_116 NP_219619.1 428 inclusion membrane protein E

16. | 13 NP_219628.1 428 50S ribosomal protein L13

17. | ptsN. 1 NP_219795.1 428 PTS fructose transporter subunit lIA

18. | CT_345 NP_219852.1 428 rUMNOTETUHECKMIt Benok

19. | kgsA NP_219862.1 428 ribosomal RNA small subunit methyltransferase A
20. | yifH NP_219913.1 428 SpoU family rRNA methylase
21. | CT_471 NP_219984.1 428 TMNOTETUHECKUM Benok
22. | CT_483 NP_219997.1 428 rMNoTeTUHECKMit Genok
23. | CT_584 NP_220099.1 428 rUNOTETUYECKMIt Benok
24. | ycfH NP_220110.1 428 hydrolase

25. | tyrB NP_220154.1 428 aromatic amino acid aminotransferase

26. | miaA NP_220285.1 428 tRNA dimethylallyltransferase

27. | CT_775 NP_220294.1 428 1-acyl-sn-glycerol-3-phosphate acyltransferase
28. | ytff NP_219536.1 427 membrane transport/efflux protein

29. | CT_035 NP_219537.1 427 rUNOTETUHECKMIt Benok

30. | yral NP_219551.1 427 SAM-dependent methyltransferase

31. | fer NP_219562.1 427 ferredoxin

32. | tgt NP_219697.1 427 queuine tRNA ribosyltransferase

33. | mgtE NP_219698.1 427 magnesium transport protein

34. | oppF NP_219706.1 427 oligopeptide ABC transporter ATP-binding protein
35. | CT_211 NP_219715.1 427 rUMNOTeTUHECKMIt Benok

36. | Igt NP_219757.1 427 prolipoprotein diacylglycerol transferase

37. | ngr3 NP_219784.1 427 Na(+)-translocating NADH-quinone reductase subunit C
38. | tpC NP_219834.1 427 N-(5'-phosphoribosyl)anthranilate isomerase

39. | dnaX.2 NP_219841.1 427 DNA polymerase lll subunit gamma and tau
40. | xerC NP_219854.1 427 tyrosine recombinase XerC
41. | ribC NP_219915.1 427 riboflavin synthase
42. | |pxB NP_219921.1 427 lipid A disaccharide synthase
43. | truA NP_219976.1 427 tRNA pseudouridine synthase A
44. | CT_568 NP_220083.1 427 rUNOTETUHECKMIt BEenok
45. | poN NP_220126.1 427 RNA polymerase sigma-54 factor
46. | CT_685 NP_220204.1 427 ABC transporter ATP-binding protein
47. | ybbP NP_219514.1 426 runoTeTuyeckuit Genok

Hocos H.IO. 1 coasr.
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[Npogomnerue Tabnuupi 1

ID 6enka Ha ocHOoBe

Ne Hanmenosakme aHHOTaLMM WTaMMa Konuuecreo CuHTE3MpYyeMbI NPOAYKT
reHa DUW/3CX u3onAToB

48. | CT_073 NP_219576.1 426 rMnoTeTUYECKUi 6enok

49. | lerE NP_219592.1 426 low calcium response protein E

50. | yhbZ NP_219928.1 426 GTPase Obg

51. | murA NP_219968.1 426 UDP-N-acetylglucosamine 1-carboxyvinyltransferase

52. | CT_488 NP_220002.1 426 phosphohydrolase

53. | CT_565 NP_220080.1 426 rMNoTeTUYECKUM 6enok

54. | CT_783 NP_220302.1 426 rMNoTeTUYECKUi 6enok

55. | yfhC NP_220365.1 426 nucleoside deaminase

56. | CT_861 NP_220383.1 426 type Il secretion system translocator CopB2

57. | CT_016 NP_219518.1 425 rMNoTEeTUYECKUM Benok

58. | CT_036 NP_219538.1 425 rMNoTeTUYECKUi 6enok

59. | dcd NP_219541.1 425 deoxycytidine triphosphate deaminase

60. | CT_050 NP_219553.1 425 rMNoTeTUYECKU 6Genok

61. | tyrS NP_219565.1 425 tyrosine--tRNA ligase

62. | gnd NP_219566.1 425 6-phosphogluconate dehydrogenase

63. | folD NP_219581.1 425 bifunctional 5,10-methylene-tetrahydrofolate dehydrogenase/
5,10-methylene-tetrahydrofolate cyclohydrolase

64. | oppA.1 NP_219642.1 425 oligopeptide ABC transporter substrate-binding protein

65. | dsbB NP_219680.1 425 disulfide oxidoreductase

66. | leuS NP_219713.1 425 leucine--tRNA ligase

67. | accA NP_219770.1 425 acetyl-CoA carboxylase carboxyltransferase subunit alpha

68. | radA NP_219803.1 425 DNA repair protein RadA

69. | CT_425 NP_219937.1 425 rMNOTEeTUYECKUIM 6enok

70. | yael NP_219974.1 425 UDP-2,3-diacylglucosamine pyrophosphohydrolase

71. | yskJ NP_220074.1 425 type Il secretion system protein

72. | uvrB NP_220101.1 425 excinuclease ABC subunit B

73. | folP NP_220130.1 425 bifunctional 2-amino-4-hydroxy-6-hydroxymethyldihydropteridine
pyrophosphokinase/dihydropteroate synthase

74. | hemA NP_220181.1 425 glutamyl-tRNA reductase

75. | CT_683 NP_220202.1 425 rMNoTEeTUYECKUM Benok

76. | phnP NP_219889.1 425 metal-dependent hydrolase

77. | metG NP_219534.1 424 methionine-tRNA ligase

78. | CT_195 NP_219699.1 424 rMNoTeTUYECKUI 6enok

79. | piA NP_219717.1 424 ribose-5-phosphate isomerase A

80. | CT_257 NP_219762.1 424 rMnoTeTUYECKU HGenok

81. | cmk NP_219965.1 424 cytidylate kinase

82. | CT_476 NP_219989.1 424 rMnoTeTUyeckunin 6enox

83. | CT_481 NP_219995.1 424 rMNoTeTUYECKUM 6enok

84. | CT_648 NP_220166.1 424 TMNOTETUYECKMHA BEenoK

85. | recA NP_220168.1 424 recombinase RecA

86. | CT_684 NP_220203.1 424 cysteine desulfurase activator complex subunit SufB

87. | CT_860 NP_220382.1 424 type Il secretion system translocator CopD2

88. | htrB NP_219512.1 424 acyltransferase

89. | phoH NP_219517.1 424 ATPase

90. | pepA NP_219548.1 424 cytosol aminopeptidase

91. | uvrC NP_220310.1 424 excinuclease ABC subunit C

92. | cydA NP_219515.1 423 cytochrome D ubiquinol oxidase subunit |

93. | recF NP_219577.1 423 recombination protein F

Hocoe H.1O. v coasr.
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[pogom«erue Tabnmuer 1

ID 6enka Ha ocHOBe

Ne Ragesosame AQHHOTaLMM LUTaMMa A TE D CuHTe3MupyeMbIi NPOAYKT
reHa DUW/3CX M30nATOB
94. | CT_084 NP_219587.1 423 phospholipase
95. | CT_133 NP_219636.1 423 methyltransferase
96. | kdsB NP_219686.1 423 3-deoxy-manno-octulosonate cytidylyltransferase
97. | xasA NP_219720.1 423 glutamate/gamma-aminobutyrate antiporter
98. | CT_229 NP_219734.1 423 inclusion membrane protein
99. | atpD NP_219811.1 423 V-type ATP synthase subunit D
100. | CT_311 NP_219816.1 423 rMNoTEeTUHECKUM Benok
101. | pdhA/B NP_219847.1 423 2-oxoisovalerate dehydrogenase subunit alpha/beta
102. | CT_495 NP_220009. 1 423 ADP/ATP carrier protein
103. | pmpG NP_220393.1 423 outer membrane protein PmpG
104. | cydB NP_219516.1 423 cytochrome D ubiquinol oxidase subunit Il
105. | CT_433 NP_219945.1 423 rUMNOTeTUYECKMIt Benok
106. | rbsU NP_220103.1 423 serine phosphatase RsbU
107. | CT_ 011 NP_219513.1 422 rMNoOTETUHECKUI BeNoK
108. | CT_041 NP_219544.1 422 rUNOTETUYECKMIt BEeNok
109. | glgX NP_219545.1 422 glycogen hydrolase
110. | CT_049 NP_219552.1 422 rUNOTETUHECKMIA Benok
111. | CT_058 NP_219561.1 422 rUNOTETUHECKMIt Benok
112. | CT_065 NP_219568.1 422 ADP/ATP carrier protein
113. | ytgA NP_219570.1 422 ABC transporter substrate-binding protein
114. | ytgD NP_219573.1 422 ABC transporter permease
115. | CT_114 NP_219617.1 422 rMNOTETUHECKUM Benok
116. | heml NP_219714.1 422 glutamate-1-semialdehyde-2, 1-aminomutase
117. | fabD NP_219743.1 422 malonyl-CoA-[acyl-carrier-protein] transacylase
118. | tpiS NP_219835.1 422 triosephosphate isomerase
119. | pykF NP_219839.1 422 pyruvate kinase
120. | yjK NP_219855.1 422 ABC-F family ATPase
121. | secD/secF NP_219961.1 422 preprotein translocase subunit SecD/SecF
122. | polA NP_220007.1 422 DNA polymerase |
123. | CT_590 NP_220105.1 422 rMNoTETUYECKMI 6enok
124. | topA NP_220161.1 422 DNA topoisomerase |
125. | gyrA.2 NP_220179.1 422 DNA topoisomerase IV subunit A
126. | ygcA NP_219985.1 422 TMNOTETUHECKMI Benok
127. | ychM NP_220378.1 422 sulfate transporter
128. | ytgC NP_219572.1 421 ABC transporter permease
129. | CT_085 NP_219588.1 421 decarboxylase
130. | oppA.3 NP_219702.1 421 oligopeptide ABC transporter substrate-binding protein
131. | mrsA.1 NP_219800.1 421 phosphoglucomutase
132. | atpB NP_219812.1 421 V-type ATP synthase subunit beta
133. | oppC.2 NP_219991.1 421 oligopeptide ABC transporter permease
134. | gyrB.2 NP_220180.1 421 DNA topoisomerase IV subunit B
135. | mraY NP_220276.1 421 phospho-N-acetylmuramoyl-pentapeptide-transferase
136. | gatA NP_219505.1 420 aspartyl/glutamyl4RNA amidotransferase subunit A
137. | CT_051 NP_219554.1 420 rUNOTETUYECKMIT BENOK
138. | accC NP_219627.1 420 acetyl-CoA carboxylase biotin carboxylase subunit
139. | secA.1 NP_219644.1 420 preprotein translocase SecA
140. | pknD NP_219806.1 420 serine/threonine-protein kinase
Hocos H.IO. 1 coasr.
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ID 6enka Ha ocHoBe

Ne HlagueHosaiste aQHHOTaLUMM LUTAaMMa TR CuHTe3upyeMmbIi NPOAYKT
reHa DUW/3CX u3onsTos
141. | valS NP_219807.1 420 valine--tRNA ligase
142. | pheT NP_219988.1 420 phenylalanine--tRNA ligase subunit beta
143. | pyrG NP_219687.1 420 CTP synthetase
144. | mutS NP_220311.1 420 DNA mismatch repair protein MutS
145. | gepE NP_219560.1 419 4-hydroxy-3-methylbut-2-en-1-yl diphosphate synthase (flavodoxin)
146. | yael NP_219575.1 419 zinc metalloprotease
147. | CT_143 NP_219646.1 419 rMnoTeTUYECKUi 6enok
148. | gyrB.1 NP_219694.1 419 DNA gyrase subunit B
149. | glgP NP_219753.1 419 glycogen phosphorylase
150. | CT_733 NP_220252.1 419 rMNoTeTUYECKUM 6enok
151. | CT_017 NP_219519.1 419 rMNoTeTUYECKUI Benok
152. | mviN NP_220141.1 419 lipid Il flippase Mur)
153. | CT_082 NP_219585.1 418 rMNOTETUYECKUI Benok
154. | CT_234 NP_219739.1 418 TMMOTETUYECKMHA BEenoK
155. | aroC NP_219877.1 418 chorismate synthase
156. | CT_858 NP_220380.1 418 rMNOTETUYECKM Benok
157. | pmpl NP_220396.1 418 outer membrane protein Pmpl
158. | yscN NP_220188.1 418 ATP synthase
159. | recD.1 NP_219535.1 417 exodeoxyribonuclease V subunit alpha
160. | lepA NP_219567.1 417 elongation factor 4
161. | CT_160 NP_219663.1 417 rMNoTeTUYECKUi 6enok
162. | dnaE NP_220060.1 417 DNA polymerase lll subunit alpha
163. | uvrA NP_219840.1 416 excinuclease ABC subunit A
164. | gyrA.1 NP_219693.1 415 DNA gyrase subunit A
165. | CT_339 NP_219846.1 415 rMNOTEeTUYECKUI Benok
166. | pmpC NP_219924.1 415 outer membrane protein PmpC
167. | gspD NP_220087.1 415 type Il secretion system protein D
168. | CT_573 NP_220088.1 415 rMNOTETUYECKUM Benok
169. | CT_863 NP_220385.1 415 rUNoTeTUYECKUI Benok
170. | pmpE NP_220391.1 415 outer membrane protein PmpE
171. | CT_351 NP_219858.1 415 runoTeTUYeCKui 6Genok
172. | CT_664 NP_220183.1 415 rMnoTeTUYECKU 6Genok
173. | dnlJ NP_219649.1 414 NAD-dependent DNA ligase LigA
174. | recB NP_220157.1 414 exodeoxyribonuclease V subunit beta
175. | CT_251 NP_219756.1 412 membrane protein insertase
176. | clpB NP_219616.1 411 chaperone protein ClpB
177. | CT_674 NP_220193.1 411 type Il secretion system protein
178. | CT_131 NP_219634.1 411 rMnoTeTUYECKui 6enok
179. | hemN.1 NP_219555.1 410 coproporphyrinogen-lll oxidase
180. | fusA NP_219949.1 409 elongation factor G
181. | ompA NP_220200.1 409 major outer membrane porin
182. | sucA NP_219557.1 407 2-oxoglutarate dehydrogenase subunit E1
183. | CT_326.1 NP_219832.1 382 rMNoTEeTUYECKUI Benok
184. | CT_456 NP_219969.1 7S translocated actin-recruiting phosphoprotein
185. | pmpF NP_220392.1 364 outer membrane protein PmpF
186. | CT_161 NP_219664.1 331 rMNOTETUYECKMH Benok
187. | CT_473 NP_219986.1 208 rMnoTeTUYECKui 6enok
188. | sdhA NP_220107.1 153 succinate dehydrogenase flavoprotein subunit

Hocoe H.1O. v coasr.
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Tabnuua 2. KonmuecTBO HECMHOHMMMUHBIX M CUHOHMMMYHBIX 3aMeH, a TaKKe cpepHue 3HadeHus oTHowerua dN/dS, BbissneHHble B reHax
usonsatos C. trachomatis, npunagnexawmx k nuumsam LGV, L1 u L2, cornacHo ananuzy GATK

Konu-

ID npopykTa oc- ID npopykra oc- yecTao KonuuecTso CpepHee
HOBaHHbIM Ha aH- . HOBaHHbIM Ha aH- 3HauYeHue
Ne len CuHTe3upyeMmbli NPOAYKT HECMHO- | CHMHOHWUMMY-
HOTaLMM LITaMMa HoTauuu wramma | 0k samen | OTHOWIEHMA
DUW/3CX L2/434/Bu samen dN/dS
1. CT_043 NP_219546.1 type Il secretion system WP_009871391.1 - - -
chaperone
2. sucB.2 NP_219910.1 branched-chain alpha-keto WP_009872630.1 - - -
acid dehydrogenase complex
dihydrolipoyllysine-residue
succinyltransferase
3. atoS NP_219980.1 two component system sensor WP_009873834.1 1 0 0,944
histidine kinase
4. ndk NP_220015.1 nucleoside diphosphate kinase WP_009873861.1 - - -
5. CT_031 NP_219533.1 rMNoTeTUYECKMit Genok WP_009871378.1 - - -
6. CT_ 117 NP_219620.1 inclusion membrane protein F WP_009873572.1 2 1 3,174
7. CT_191 NP_219695.1 rUNOTETUYECKMI Benok WP_009871537.1 - - -
8. incC NP_219738.1 inclusion membrane protein C WP_009873660. 1 8 0 2,979
9. CT_255 NP_219760.1 rMNoTeTUHECKUM Benok WP_009873676.1 - - -
10. Cr_312 NP_219817.1 rMNOTETUHECKUM Benok WP_009873717.1 1 2 8,06
11. ubiE NP_219940.1 demethylmenaquinone WP_009873127.1 - - -
methyltransferase
12. CT_464 NP_219977.1 HAD superfamily hydrolase WP_009872679.1 - - -
13. map NP_220373.1 methionine aminopeptidase WP_009872240.1 0 1 1,141
14. sycE NP_219591.1 type Il secretion chaperone WP_009871436.1 - - -
15. CT_116 NP_219619.1 inclusion membrane protein E WP_009873571.1 - - -
16. 13 NP_219628.1 508 ribosomal protein L13 WP_009871472.1 - - -
17. ptsN. 1 NP_219795.1 PTS fructose transporter subunit WP_009873704.1 0 3 1,475
A
18. CT_345 NP_219852.1 rMnoTeTuieckunin 6enok WP_009873742.1 - - -
19. kgsA NP_219862.1 ribosomal RNA small subunit WP_009873749.1 0 6 1,199
methyltransferase A
20. yifH NP_219913.1 SpoU family rRNA methylase WP_009873786.1 - - -
21. CT 471 NP_219984.1 rMNoTeTUYECKui 6enok WP_009873836.1 1 0 1,658
22. CT_483 NP_219997.1 rMnoTeTUYECKUi 6Genok WP_009871845.1 - - -
23. CT_584 NP_220099.1 rMnoTeTUYeCcKui 6enok WP_009871950.1 - - -
24. | ycfH NP_220110.1 hydrolase WP_009873928.1 - - -
25. tyrB NP_220154.1 aromatic amino acid WP_009873254.1 - - -
aminotransferase
26. miaA NP_220285.1 tRNA dimethylallyltransferase WP_009872913.1 0 1 0,980
27. CT_775 | NP_220294.1 1-acyl-sn-glycerol-3-phosphate WP_009873393.1 - - -
acyltransferase
28. ytfF NP_219536.1 membrane transport/efflux WP_013984828.1 - - -
protein
29. CT_035 NP_219537.1 rUnoTeTMYECKuit 6enok WP_009873508.1 2 0 1,291
30. yral NP_219551.1 SAM-dependent WP_009873519.1 - - -
methyltransferase
31. fer NP_219562.1 ferredoxin WP_009873528.1 - - -
32. | gt NP_219697.1 quevuine tRNA ribosyltransferase | WP_009873629.1 - - -
BN mgtE NP_219698.1 magnesium transport protein WP_009872450.1 - - -
34. oppF NP_219706.1 oligopeptide ABC transporter WP_009873635.1 - - -
ATP-binding protein
35. CT_ 211 NP_219715.1 rMnoTeTMYeCckuit 6enok WP_009873642.1 - - -
36. Igt NP_219757.1 prolipoprotein diacylglycerol WP_009873674.1 - - -

transferase

Hocoe H.IO. u coasr.
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LOJIESBHH Y BO3LYIIHUTEIN

lNpogomxeHue Tabnuupl 2

ID npopykTa oc- ID npoaykTa oc- o CpepHee
o ap AYY 2 an- ° ap ik 2 an- 4ecTBO Konuuectso 5 F; 2 -
Ne Ten HOBAHHBIM Ha an CuHTe3upyeMmbli MPOAYKT HOBAHHBIM 1a ar HECUHO- CUHOHMMMY- Hasenn
HOTaLMK LUTAaMMa HoTauuu wramma | | bix samen | OTHOLWeHKA
DUW/3CX L2/434/Bu dN/dS
3aMeH
97 nqr3 NP_219784.1 Na(+)-translocating NADH- WP_009871626.1 - - -
quinone reductase subunit C
38. trpC NP_219834.1 N-(5'-phosphoribosyl)anthranilate | WP_009873729.1 - - -
isomerase
8O8 dnaX.2 NP_219841.1 DNA polymerase lll subunit WP_009873735.1 - - -
gamma and tau
40. xerC NP_219854.1 tyrosine recombinase XerC WP_009872581.1 - - -
41. ribC NP_219915.1 riboflavin synthase WP_009871757.1 - - -
42. IpxB NP_219921.1 lipid A disaccharide synthase WP_009873791.1 3 0 0,548
43. truA NP_219976.1 tRNA pseudouridine synthase A | WP_009873831.1 - - -
44. CT_568 NP_220083.1 rMNOTETUYECKMI Benok WP_009873905.1 0 4 2,192
45. rpoN NP_220126.1 RNA polymerase sigma-54 factor | WP_009873941.1 3 0 0,763
46. CT_685 NP_220204.1 ABC transporter ATP-binding WP_009873297.1 4 11 3,906
protein
47. ybbP NP_219514.1 rMnoTeTUYeCcKui 6enok WP_009873489.1 0 1 1,258
48. CT_073 NP_219576.1 runoTeTMYeckui 6enok WP_009873539.1 - - -
49. lerE NP_219592.1 low calcium response protein E WP_009873547.1 2 0 0,790
50. yhbZ NP_219928.1 GTPase Obg WP_009873797.1 - - -
51. murA NP_219968.1 UDP-N-acetylglucosamine WP_009873824.1 0 2 1,498
1-carboxyvinyltransferase
52. CT_488 NP_220002.1 phosphohydrolase WP_009871850.1 - - -
53. CT_565 NP_220080.1 rMnoTeTUYeCcKui 6enok WP_009873903.1 - - -
54. CT_783 NP_220302.1 rMNOTETUHECKMH BENnoK WP_009873402.1 - - -
55. yfhC NP_220365.1 nucleoside deaminase WP_009872231.1 - - -
56. CT_861 NP_220383.1 type lll secretion system WP_009873466.1 - - -
translocator CopB2
57. CT_016 NP_219518.1 rMnoTeTUHECKUM 6enok WP_009873493.1 5 7 3,292
58. CT_036 NP_219538.1 rMnoTeTMYeckuii 6enok WP_030122965.1 - - -
59. dcd NP_219541.1 deoxycytidine triphosphate WP_009873511.1 0 1 1,745
deaminase
60. CT_050 NP_219553.1 rMnoTeTMYeckuii 6enok WP_012263769.1 15 14 2,484
61. tyrS NP_219565.1 tyrosine--tRNA ligase WP_009873530.1 - - -
62. gnd NP_219566.1 6-phosphogluconate WP_009873531.1 - - -
dehydrogenase
63. folD NP_219581.1 bifunctional 5,10-methylene- WP_009871427.1 - - -
tetrahydrofolate dehydrogenase/
5,10-methylene-tetrahydrofolate
cyclohydrolase
64. oppA. 1 NP_219642.1 oligopeptide ABC transporter WP_009872405.1 0 2 1,561
substrate-binding protein
65. dsbB NP_219680.1 disulfide oxidoreductase WP_009871522.1 - - -
66. leuS NP_219713.1 leucine-tRNA ligase WP_009873640.1 - - -
67. accA NP_219770.1 acetyl-CoA carboxylase WP_009873685.1 - - -
carboxyltransferase subunit alpha
68. radA NP_219803.1 DNA repair protein RadA WP_009873708.1 - - -
69. CT_425 NP_219937.1 rMnoTeTuyeckmin 6enok WP_009873802.1 1 0 0,536
70. yael NP_219974.1 UDP-2,3-diacylglucosamine WP_009873829.1 1 1 2,020
pyrophosphohydrolase
71. yskJ NP_220074.1 type lll secretion system protein WP_009873899.1 8 1 1,022
72. uvrB NP_220101.1 excinuclease ABC subunit B WP_009873919.1 - - -
Hocos H.IO. u coasr.
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[Npogomxerue Tabnuupl 2

ID npoaykra oc- ID npoaykTa oc- Konu- Cpeptee
MPORYKT . MPORYKT . 4ecTBO Konuuecteo peat
Ne len HOBAHHBIN Ha ak CuHTe3npyeMmbli NpoayKT FIOBAHHBIN Ha aH HECMHO- | CHHOHMMMu- | o ionne
HOTaLMM LITaMMa HoTauuu wramma | X samen | OTHOLWEHMA
DUW/3CX L2/434/Bu dN/dS
3ameH
73. folP NP_220130.1 bifunctional 2-amino-4-hydroxy- | WP_009873945.1 1 2 1,109
6-hydroxymethyldihydropteridine
pyrophosphokinase/
dihydropteroate synthase
74. hemA NP_220181.1 glutamyl-tRNA reductase WP_009873277.1 2 0 0,992
75. CT_683 NP_220202.1 rMnoTeTUYeCckuit 6enok WP_009873294.1 0 3 2,976
76. phnP NP_219889.1 metal-dependent hydrolase WP_009873771.1 1 0 1,248
77. metG NP_219534.1 methionine--tRNA ligase WP_009873506.1 - - -
78. CT_195 | NP_219699.1 TUMOTETUHECKMI BEnoK WP_009873630.1 - - -
79. 1piA NP_219717.1 ribose-5-phosphate isomerase A | WP_009871559.1 - - -
80. CT_257 | NP_219762.1 TUMOTETUHECKMI BEnoK WP_009873678.1 - - -
81. cmk NP_219965.1 cytidylate kinase WP_009873821.1 0 1 1,536
82. CT_476 | NP_219989.1 runoTeTuyeckuin Genok WP_009873840.1 - - -
83. CT_481 NP_219995.1 rMNoTeTUYECKMit Genok WP_009873844.1 - - -
84. CT_648 | NP_220166.1 runoTeTuyeckuin Genok WP_009873264.1 5 0 0,784
85. recA NP_220168.1 recombinase RecA WP_009872817.1 0 1 0,944
86. | CT_684 | NP_220203.1 cysteine desulfurase activator WP_009873296.1 3 3 1,377
complex subunit SufB
87. CT_860 | NP_220382.1 type lll secretion system WP_009873465.1 2 11 0,974
translocator CopD2
88. htrB NP_219512.1 acyltransferase WP_009873487.1 3 0 0,731
89. | phoH NP_219517.1 ATPase WP_009873492.1 - - -
90. | pepA NP_219548.1 cytosol aminopeptidase WP_009873516.1 0 8 0,667
91. uvrC NP_220310.1 excinuclease ABC subunit C WP_009873406.1 - - -
92. cydA NP_219515.1 cytochrome D ubiquinol oxidase | WP_009873490.1 - - -
subunit |
93. recF NP_219577.1 recombination protein F WP_009871423.1 - - -
94. CT_084 NP_219587.1 phospholipase WP_009871432.1 0 4 0,921
95. CT_133 NP_219636.1 methyltransferase WP_009873583.1 4 0 1,244
96. | kdsB NP_219686.1 3-deoxy-manno-octulosonate WP_009873621.1 - - -
cytidylyltransferase
97. xasA NP_219720.1 glutamate/gamma-aminobutyrate | WP_009872471.1 - - -
antiporter
98. CT_229 NP_219734.1 inclusion membrane protein WP_009873657.1 2 0 1,543
99. atpD NP_219811.1 V-type ATP synthase subunit D WP_009871653.1 - - -
100. | CT_311 NP_219816.1 TUNOTETUHECKMI Benok WP_009873716.1 1 0 1,407
101. | pdhA/B NP_219847.1 2-oxoisovalerate dehydrogenase | WP_009873739.1 1 0 0,491
subunit alpha/beta
102. | CT_495 NP_220009.1 ADP/ATP carrier protein WP_009873856.1 1 1 0,616
103. | pmpG NP_220393.1 outer membrane protein PmpG WP_009873478.1 8 7 0,987
104. | cydB NP_219516.1 cytochrome D ubiquinol oxidase | WP_009873491.1 - - -
subunit I
105. | CT_433 NP_219945.1 rUNoTeTUYECKUi Genok WP_009873808.1 - - -
106. | rbsU NP_220103.1 serine phosphatase RsbU WP_009873921.1 1 0 0,512
107. | CT_O11 NP_219513.1 TUMNOTETUHECKMI Genok WP_009873488.1 0 5 0,795
108. | CT_041 NP_219544.1 rMnoTeTUYECKMit 6enok WP_009873513.1 - - -
109. | glgX NP_219545.1 glycogen hydrolase WP_009873514.1 5 2 0,583
110. | CT_049 NP_219552.1 rMNOTETUYECKMI Benok WP_009873520.1 19 0 1,289
111. | CT_058 | NP_219561.1 runoTeTuyeckuin Genok WP_009873527.1 8 0 2,747
112. | CT_065 NP_219568.1 ADP/ATP carrier protein WP_009873532.1 1 0 0,630
Hocos H.IO. 1 coasr.
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[pogom«eHue Tabnmnupl 2

ID npopykTa oc- ID npopykTa oc- LT Cpeptee
HOBaHHbIM Ha aH- HOBaHHbIM Ha aH- Hecrso AT 3HauyeHue
Ne len CuHTe3upyeMmbli NPOAYyKT HECMHO- | CMHOHMMMY-
HOTaLMM LITaMMa HOTaLMM LITaMMa OTHOLLIEHUsA
DUW/3CX 12/434/By HMMWYHBIX | HbIX 3aMeH dN/dS
3ameH
113. | ytgA NP_219570.1 ABC transporter substrate- WP_009873533.1 - - -
binding protein
114. | ytgD NP_219573.1 ABC transporter permease WP_009873536.1 - - -
115. | CT_114 NP_219617.1 TUNOTETUYECKMIT Benok WP_009873569.1 g 0 0,684
116. | heml NP_219714.1 glutamate-1-semialdehyde- WP_009873641.1 - - -
2,1-aminomutase
117. | fabD NP_219743.1 malonyl-CoA-[acyl-carrier- WP_009873664.1 0 1 1,078
protein] transacylase
118. | tpiS NP_219835.1 triosephosphate isomerase WP_009873730.1 1 0 1,212
119. | pykF NP_219839.1 pyruvate kinase WP_009873733.1 1 0 0,686
120. | yjjK NP_219855.1 ABC-F family ATPase WP_009873745.1 2 0 0,629
121. | secD/secF | NP_219961.1 preprotein translocase subunit WP_009873817.1 6 6 0,571
SecD/SecF
122. | polA NP_220007.1 DNA polymerase | WP_009873854.1 1 0 0,384468
123. | CT_590 NP_220105.1 rMNoTeTUYECKui 6enok WP_009873923.1 1 0 0,349
124. | topA NP_220161.1 DNA topoisomerase | WP_009873260.1 4 0 0,388
125. | gyrA.2 NP_220179.1 DNA topoisomerase IV subunit A | WP_009873275.1 3 8 1,494
126. | ygcA NP_219985.1 TMNOTETUYECKMI BenoK WP_009873837.1 - - -
127. | ychM NP_220378.1 sulfate transporter WP_012263567.1 0 5 0,587
128. | ytgC NP_219572.1 ABC transporter permease WP_009873535.1 - - -
129. | CT_085 NP_219588.1 decarboxylase WP_009873545.1 - - -
130. | oppA.3 NP_219702.1 oligopeptide ABC transporter WP_009873632.1 2 0 0,642
substrate-binding protein
131. | mrsA. 1 NP_219800.1 phosphoglucomutase WP_009873707.1 3 0 0,561
132. | atpB NP_219812.1 V-type ATP synthase subunit beta | WP_009873712.1 0 4 1,012
133. | oppC.2 NP_219991.1 oligopeptide ABC transporter WP_009873841.1 - - -
permease
134. | gyrB.2 NP_220180.1 DNA topoisomerase IV subunit B | WP_009873276.1 0 4 0,550
135. | mraY NP_220276.1 phospho-N-acetylmuramoyl- WP_009872137.1 0 1 0,989
pentapeptide-transferase
136. | gatA NP_219505.1 aspartyl/glutamyl-tRNA WP_009872304.1 - - -
amidotransferase subunit A
137. | CT_051 NP_219554.1 rMnoTeTUYECKuit 6enok WP_012263770.1 13 3 1,891
138. | accC NP_219627.1 acetyl-CoA carboxylase biotin WP_009873577.1 - - -
carboxylase subunit
139. | secA.1 NP_219644.1 preprotein translocase SecA WP_009872407.1 - - -
140. | pknD NP_219806.1 serine/threonine-protein kinase WP_009873709.1 0 2 0,356
141. | valS NP_219807.1 valine--tRNA ligase WP_009873710.1 4 3 0,496
142. | pheT NP_219988.1 phenylalanine-tRNA ligase WP_009873839.1 1 4 0,421
subunit beta
143. | pyrG NP_219687.1 CTP synthetase WP_009873622.1 - - -
144. | mutS NP_220311.1 DNA mismatch repair protein WP_009873407.1 - - -
MutS
145. | gcpE NP_219560.1 4-hydroxy-3-methylbut-2-en- WP_009873526.1 2 3 0,691
1-yl diphosphate synthase
(flavodoxin)
146. | yael NP_219575.1 zinc metalloprotease WP_009873538.1 2 1 0,806
147. | CT_143 NP_219646.1 rMNoTeTUYECKUI 6enok WP_009873591.1 4 0 1,186
148. | gyrB.1 NP_219694.1 DNA gyrase subunit B WP_012263617.1 - - -
149. | glgP NP_219753.1 glycogen phosphorylase WP_009873670.1 - - -
150. | CT_733 NP_220252.1 rMNOTETUYECKUI Benok WP_009873335.1 - - -
Hocos H.IO. 1 coasr.
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OkoHyvaHme Tabnuupl 2

ID npopykTa oc- ID npopykra oc- Honu- CpenHee
HOBaHHbIM Ha aH- HOBaHHbIM Ha aH- Hecreo Komuecrao 3HaueHue
Ne len I CuHTE3MpyeMbIi NPOAYyKT I HECUHO- | CHHOHMMMY- | @ s
DUW/3CX 12/434/By | MEREC] HERCIAMER T aNyds
151. | CT_017 NP_219519.1 rUNoTeTUYECKUI Genok WP_009873494.1 - - -
152. | mviN NP_220141.1 lipid Il flippase MurJ WP_009873955.1 1 0 0,631
153. | CT_082 NP_219585.1 rMnoTeTUYeCcKui 6enok WP_009873543.1 - - -
154. | CT_234 NP_219739.1 rMNOTETUYECKMIT BENoK WP_009873661.1 - - -
155. | aroC NP_219877.1 chorismate synthase WP_009873760.1 - - -
156. | CT_858 NP_220380.1 TUMNOTETUHECKMI BenoK WP_009873463.1 - - -
157. | pmpl NP_220396.1 outer membrane protein Pmpl WP_009873481.1 0 1 0,379
158. | yscN NP_220188.1 ATP synthase WP_009873281.1 - - -
159. | recD.1 NP_219535.1 exodeoxyribonuclease V subunit | WP_009872331.1 1 1 0,446
alpha
160. | lepA NP_219567.1 elongation factor 4 WP_009871412.1 0 4 0,552
161. | CT_160 NP_219663.1 rUMNOTeTUHECKMIt Genok * - - -
162. | dnaE NP_220060.1 DNA polymerase Ill subunit WP_009873889.1 - - -
alpha
163. | uvrA NP_219840.1 excinuclease ABC subunit A WP_009873734.1 12 0 0,248
164. | gyrA.1 NP_219693.1 DNA gyrase subunit A WP_009873626.1 - - -
165. | CT_339 | NP_219846.1 TUNOTETUHECKUI Genok WP_009873738.1 0 1 0,653
166. | pmpC NP_219924.1 outer membrane protein PmpC WP_009873793.1 14 8 0,590
167. | gspD NP_220087.1 type Il secretion system protein D | WP_009873907.1 1 1 0,438
168. | CT_573 NP_220088.1 TUMOTETUHECKUIM Genok WP_009873908.1 0 2 0,813
169. | CT_863 NP_220385.1 rMNoTeTUYECKUI 6enok WP_009873468.1 - - -
170. | pmpE NP_220391.1 outer membrane protein PmpE WP_009873476.1 6 7 0,897
171. | CT_351 NP_219858.1 rMNoTEeTUYECKUM Benok WP_009873748.1 - - -
172. | CT_664 NP_220183.1 TUNOTETUHECKNI Genok WP_009873279.1 8 4 0,562
173. | dnl NP_219649.1 NAD-dependent DNA ligase WP_009873594.1 1 0 0,502
LigA
174. | recB NP_220157.1 exodeoxyribonuclease V subunit | WP_009873256.1 - - -
beta
175. | CT_251 NP_219756.1 membrane protein insertase WP_012263631.1 - - -
176. | clpB NP_219616.1 chaperone protein ClpB WP_009873568.1 1 0 0,384
177. | CT_674 NP_220193.1 type Il secretion system protein WP_009873286.1 & 3 0,542
178. | CT_131 NP_219634.1 rMnoTeTMYeckui 6enok WP_009873581.1 3 7 0,365
179. | hemN.1 NP_219555.1 coproporphyrinogen-lll oxidase WP_009873523.1 - - -
180. | fusA NP_219949.1 elongation factor G WP_009873810.1 3 8 0,959
181. | ompA NP_220200.1 major outer membrane porin WP_009873292.1 8 0 0,843
182. | sucA NP_219557.1 2-oxoglutarate dehydrogenase WP_009873524.1 - - -
subunit E1
183. | CT_326.1 | NP_219832.1 rMnoTeTMYeckuii 6enok WP_009873728.1 - -
184. | CT_456 NP_219969.1 translocated actin-recruiting WP_009873825.1 13 B 0,481
phosphoprotein
185. | pmpF NP_220392.1 outer membrane protein PmpF WP_009873477 .1 7 2 0,414
186. | CT_161 NP_219664.1 rUNOTETUYECKMIt Benok * - - -
187. | CT_473 NP_219986.1 rMNoTeTUYECKMit Genok WP_009871832.1 - - -
188. | sdhA NP_220107.1 succinate dehydrogenase WP_009873925.1 1 0 0,531

flavoprotein subunit

«-» O3HAYaAET, YTO B STOM reHe He OBGHAPYMEHO 3aMEH.
* 3TOT opToNor He Gbin HaMAEH C MOMOLLBLIO MHCTPYMeHTa bakta.

Hocoe H.IO. u coasr.
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Tabnuua 3. KonmuecTso HECMHOHMMMYHBIX M CUHOHMMMYHBIX 3aMEH, a Takxe cpefHue 3Hadenus oTHowenus dN/dS ans reHos usonstos
C. trachomatis, Bknio4eHHbIX B Mccnepgosanue, Ha ocHose pesynstatoB GATK gns amnui T1, T2 (uam T1-T2), kapTpoBaHHbIx

na C. trachomatis F/SW4 (NC_017951.1)

ID npopykra Konu- Konu-
- ID npoaykra ocHo- Cpeptiee
OCHOBaHHBIN BaHHLIi Ha anHoTa- | 1ECTEO 4ecTBO IHadeHMe
Ne len Ha aHHOTa- CuHTe3upyeMmblii NpoAyKT HECUHO- | CMHOHM-
UMM WITaMMa “u: L;urzma HUMUYHBIX | MMYHBIX oru:ll.uersmn
DUW/3CX / 3ameH 3ameH e
1. CT_043 NP_219546.1 | type lll secretion system chaperone WP_009871391.1 22 46 2,594
2. sucB.2 NP_219910.1 | branched-chain alpha-keto WP_009872630.1 167 38 2,474
acid dehydrogenase complex
dihydrolipoyllysine-residue
succinyltransferase
3 atoS NP_219980.1 | two component system sensor WP_009872682.1 63 54 1,938
histidine kinase
4 ndk NP_220015.1 | nucleoside diphosphate kinase WP_009871864.1 28 77 4,401
5. CT_031 NP_219533.1 | runotetuyeckuit Genok WP_009872329.1 24 30 3,791
6. CT_ 117 NP_219620.1 | inclusion membrane protein F WP_014541804.1 50 29 6,599
7 CT_191 NP_219695.1 | runotetuyeckuit 6enok WP_009872447 .1 35 129 8,197
8 incC NP_219738.1 | inclusion membrane protein C WP_009871580.1 1 85 3,203
9. CT_255 | NP_219760.1 | runotetnyeckuit 6enok WP_009872505.1 13 37 3,175
10. CT_312 NP_219817.1 | runotetnueckuii 6enok WP_009871659.1 0 1 2,688
11. ubiE NP_219940.1 | demethylmenaquinone WP_009873127.1 32 22 2,059
methyltransferase
12. CT_464 NP_219977.1 | HAD superfamily hydrolase WP_009872679.1 87 67 3,564
13. map NP_220373.1 | methionine aminopeptidase WP_009872977.1 95 66 2,827
14. sycE NP_219591.1 | type Il secretion chaperone WP_009873041.1 29 13 2,721
15. CT_116 | NP_219619.1 | inclusion membrane protein E WP_009872387.1 120 31 7,723
16. 13 NP_219628.1 | 50S ribosomal protein L13 WP_009872396.1 56 1 4,660
17. | ptsN. 1 NP_219795.1 | PTS fructose transporter subunit [IA WP_009871638.1 € 76 1,899
18. CT_345 NP_219852.1 | runotetuueckmit 6enok WP_009871696.1 6 31 2,888
19. kgsA NP_219862.1 | ribosomal RNA small subunit WP_009873114.1 43 63 1,629
methyltransferase A
20. | yifH NP_219913.1 | SpoU family rRNA methylase WP_009872633.1 81 31 2,383
21. CT_471 NP_219984.1 | runotetnueckuit 6enok WP_009872685.1 77 35 3,044
22. CT_483 NP_219997.1 | runotetuueckuit 6enok WP_009871845.1 3 47 3,903
23. CT_584 NP_220099.1 | runotetnueckui 6enok WP_009871950.1 0 9 1,811
24. | ycfH NP_220110.1 | hydrolase WP_009872775.1 43 62 2,325
25. tyrB NP_220154.1 | aromatic amino acid aminotransferase | WP_014541292.1 199 188 3,615
26. miaA NP_220285.1 | tRNA dimethylallyltransferase WP_009873209.1 55 29 1,715
27. CT_775 | NP_220294.1 | 1-acyl-sn-glycerol-3-phosphate WP_009872920.1 43 17 1,874
acyltransferase
28. | ytfF NP_219536.1 | membrane transport/efflux protein WP_014541214.1 27 30 1,424
29. CT_035 NP_219537.1 | runotetnyeckun 6enok WP_009872333.1 107 107 3,787
30. | yral NP_219551.1 | SAM-dependent methyltransferase WP_009873022.1 160 89 4,649
31. fer NP_219562.1 | ferredoxin WP_009871407.1 1 115 9,339
32. tgt NP_219697.1 | queuine tRNA ribosyltransferase WP_009872449.1 46 132 2,410
8. mgtE NP_219698.1 | magnesium transport protein WP_009872450.1 42 165 1,927
34. oppF NP_219706.1 | oligopeptide ABC transporter ATP- WP_009872457 .1 30 75 2,767
binding protein
35. CT 211 NP_219715.1 | runotetnueckui 6enok WP_009873072.1 45 0 3,036
36. Igt NP_219757.1 | prolipoprotein diacylglycerol WP_009872503.1 88 64 2,899
transferase
37. nqr3 NP_219784.1 | Na(+)-translocating NADH-quinone WP_009872521.1 28 91 2,234
reductase subunit C
Hocos H.IO. 1 coasr.
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[Npogomxerue Tabamusl 3

ID npopykTa Konu- Konu-
- ID npoaykra ocHo- Cpeptee
OCHOBaHHbIH aHHGI Ha annora- | MECTBO 4ecTBO SHadeHMe
Ne len Ha aHHOTa- CuHTE3MpyeMbIi NPOAYKT ® HECMHO- | CMHOHM-
LMK LITaMMa tun lramma HUMMUHBIX | MudHBIX | O otiennA
DUW/3CX F/SW4 3aMeH 3aMeH dN/ds
38. trpC NP_219834.1 | N-(5'-phosphoribosyl)anthranilate WP_009872563.1 25 7 1,890
isomerase
39. dnaX.2 NP_219841.1 | DNA polymerase lll subunit gamma WP_009872571.1 107 27 1,567
and tau
40. xerC NP_219854.1 | tyrosine recombinase XerC WP_009872581.1 8 116 2,255
41. ribC NP_219915.1 | riboflavin synthase WP_009871757.1 22 25 2,238
42. IpxB NP_219921.1 | lipid A disaccharide synthase WP_009872638.1 70 102 1,520
43. truA NP_219976.1 | tRNA pseudouridine synthase A WP_009873144.1 89 104 3,637
44. CT_568 NP_220083.1 | runotetuueckuit 6enok WP_009873153.1 44 54 4,477
45. rpoN NP_220126.1 | RNA polymerase sigma-54 factor WP_009872786.1 131 135 2,818
46. CT_685 NP_220204.1 | ABC transporter ATP-binding protein WP_009872849.1 86 183 5,306
47. ybbP NP_219514.1 | runotetuyeckmit 6enok WP_009872312.1 51 10 2,073
48. CT_073 NP_219576.1 | runotetuyeckuii 6enok WP_009873039.1 44 54 1,821
49. lerE NP_219592.1 | low calcium response protein E WP_009873042.1 268 24 2,239
50. | yhbZ NP_219928.1 | GTPase Obg WP_009872643.1 90 91 2,850
51. murA NP_219968.1 | UDP-N-acetylglucosamine WP_009872672.1 29 157 1,990
1-carboxyvinyltransferase
52. CT_488 NP_220002.1 | phosphohydrolase WP_009871850.1 1 9 1,700
53. CT_565 NP_220080.1 | runotetuueckur 6enok WP_009871930.1 4 67 3,135
54. CT_783 NP_220302.1 | runotetnueckur 6enok WP_009873214.1 42 117 2,566
55. | yfhC NP_220365.1 | nucleoside deaminase WP_009872231.1 26 0 2,032
56. CT_861 NP_220383.1 | type lll secretion system translocator WP_014736634.1 134 108 1,473
CopB2
57. CT 016 NP_219518.1 | runotetnueckwmii 6enok WP_009872316.1 46 86 2,550
58. CT_036 NP_219538.1 | runotetnueckmii 6enok WP_009872334.1 63 88 1,832
59. decd NP_219541.1 | deoxycytidine triphosphate deaminase | WP_009873019.1 59 49 3,624
60. CT_050 | NP_219553.1 | runotetnyeckuit 6enok WP_014541802.1 485 428 4,940
61. tyrS NP_219565.1 | tyrosine-tRNA ligase WP_009873030.1 63 87 1,572
62. gnd NP_219566.1 | 6-phosphogluconate dehydrogenase WP_009873031.1 99 56 1,627
63. folD NP_219581.1 | bifunctional 5,10-methylene- WP_009872364.1 21 94 2,559
tetrahydrofolate dehydrogenase/
5,10-methylene-tetrahydrofolate
cyclohydrolase
64. oppA. 1 NP_219642.1 | oligopeptide ABC transporter WP_009872405.1 51 31 1,123
substrate-binding protein
65. dsbB NP_219680.1 | disulfide oxidoreductase WP_009871522.1 1 6 2,859
66. leuS NP_219713.1 | leucine--tRNA ligase WP_009871555.1 12 36 0,672
67. accA NP_219770.1 | acetyl-CoA carboxylase WP_009872514.1 29 157 2,764
carboxyltransferase subunit alpha
68. radA NP_219803.1 | DNA repair protein RadA WP_009872537.1 101 194 1,612
69. CT_425 NP_219937.1 | runotetuueckuit 6enok WP_009872648.1 91 34 1,116
70. | yael NP_219974.1 | UDP-2,3-diacylglucosamine WP_009873143.1 86 58 2,237
pyrophosphohydrolase
71. | yskJ NP_220074.1 | type lll secretion system protein WP_009872752.1 91 38 2,121
72. uvrB NP_220101.1 | excinuclease ABC subunit B WP_009872769.1 113 61 1,333
73. | folP NP_220130.1 | bifunctional 2-amino-4-hydroxy- WP_009872789.1 60 60 1,503
6-hydroxymethyldihydropteridine
pyrophosphokinase/dihydropteroate
synthase
Hocos H.IO. 1 coasr.
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ID npopykTa

Konu-

Konu-

OCHOBaHHBIH ID rpoAykTa oco- 4yecTBO 4ecTBO EEnuED
Ne Ten Ha aHHoTa- CuHTe3upyeMmblit MPOAYKT BaHHBIN HA AHHOTA" | o k- CHHOHM- sHauenme
LMK LITaMMa S e HUMMUHBIX | MMUHBIX | O HoLueRHA
DUW/3CX F/SW4 3aMeH 3aMeH dN/ds
74. hemA NP_220181.1 | glutamyl-tRNA reductase WP_009872827.1 156 56 2,767
75. CT_683 NP_220202.1 | runotetuyeckui 6enok WP_009872846.1 29 190 3,060
76. phnP NP_219889.1 | metal-dependent hydrolase WP_009872613.1 30 21 1,591
77. metG NP_219534.1 | methionine-tRNA ligase WP_009873016.1 163 108 1,884
78. CT_195 NP_219699.1 | runotetnueckuin 6enok WP_014736613.1 191 86 2,079
79. | piA NP_219717.1 | ribose-5-phosphate isomerase A WP_009873074.1 22 8 1,870
80. CT 257 NP_219762.1 | runotetnueckui 6enok WP_009872507.1 48 75 1,510
81. cmk NP_219965.1 | cytidylate kinase WP_009872669.1 59 39 2,840
82. CT_476 NP_219989.1 | runotetnueckuin 6enok WP_009871835.1 13 79 1,670
83. CT_481 NP_219995.1 | runotetuueckur 6enok WP_009873146.1 50 29 2,158
84. CT_648 NP_220166.1 | runotetnueckuii 6enok WP_009872814.1 92 393 4,004
85. recA NP_220168.1 | recombinase RecA WP_009872817.1 62 63 2,227
86. CT_684 NP_220203.1 | cysteine desulfurase activator complex | WP_009872848.1 136 291 3,304
subunit SufB
87. | CT_860 | NP_220382.1 | type lll secretion system translocator WP_009873237.1 199 106 1,686
CopD2
88. htrB NP_219512.1 | acyltransferase WP_009872310.1 48 33 1,096
89. phoH NP_219517.1 | ATPase WP_009872315.1 140 137 1,798
90. | pepA NP_219548.1 | cytosol aminopeptidase WP_009873020.1 101 187 1,729
91. uvrC NP_220310.1 | excinuclease ABC subunit C WP_009873216.1 77 109 1,398
92. cydA NP_219515.1 | cytochrome D ubiquinol oxidase WP_009872313.1 42 88 1,182
subunit |
93. recF NP_219577.1 | recombination protein F WP_009872361.1 68 82 2,009
94. CT_084 NP_219587.1 | phospholipase WP_009871432.1 20 84 1,741
95. CT_133 NP_219636.1 | methyltransferase WP_009871480.1 2 0 1,243
96. kdsB NP_219686.1 | 3-deoxy-manno-octulosonate WP_009871528.1 40 82 2,531
cytidylyltransferase
97. | xasA NP_219720.1 | glutamate/gamma-aminobutyrate WP_009873075.1 18 14 1,087
antiporter
98. CT_229 NP_219734.1 | inclusion membrane protein WP_009873081.1 87 1 2,716
€. atpD NP_219811.1 | V-type ATP synthase subunit D WP_009873098.1 52 51 2,616
100. | CT_ 311 NP_219816.1 | runotetunueckuin 6enok WP_009872549.1 194 157 5,947
101. | pdhA/B NP_219847.1 | 2-oxoisovalerate dehydrogenase WP_009871691.1 19 67 0,811
subunit alpha/beta
102. | CT_495 NP_220009.1 | ADP/ATP carrier protein WP_009872703.1 254 182 2,984
103. | pmpG NP_220393.1 | outer membrane protein PmpG WP_014541313.1 121 222 1,239
104. | cydB NP_219516.1 | cytochrome D ubiquinol oxidase WP_009872314.1 63 114 1,960
subunit |l
105. | CT_433 NP_219945.1 | runotetunueckui 6enok WP_009873132.1 46 1 1,942
106. | rbsU NP_220103.1 | serine phosphatase RsbU WP_009873168.1 185 65 1,600
107. | CT_O11 NP_219513.1 | runotetunyeckun 6enok WP_009873007.1 217 80 2,250
108. | CT_041 NP_219544.1 | runoteTtnyeckmii 6enok WP_009872339.1 54 25 2,112
109. | glgX NP_219545.1 | glycogen hydrolase WP_009872340.1 97 186 1,520
110. | CT_049 NP_219552.1 | runotetuueckur 6enok WP_009873023.1 479 467 5,710
111. | CT_058 NP_219561.1 | runotetnueckuin 6enok WP_009872354.1 202 13 2,743
112. | CT_065 NP_219568.1 | ADP/ATP carrier protein WP_009873033.1 89 46 1,001
113. | ytgA NP_219570.1 | ABC transporter substrate-binding WP_009871416.1 21 152 1,799

protein

Hocoe H.1O. v coasr.
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[Mpoponxerne Tabnumusr 3

ID npopykTa

Konu-

Konu-

- ID npoaykra ocHo- Cpeptee
OCHOBaHHBIM aHHBI Ha aHHoTa- | 1ECTEO 4ecTBO SHAuEHME
Ne len Ha aHHOTa- CuHTE3MpyeMbIi NPOAYKT ® HECMHO- | CMHOHM-
UMM WTaMma tun lramma HUMMUHBIX | MudHBIX | O otiennA
DUW/3CX F/SW4 3aMeH 3aMeH dN/ds
114. | ytgb NP_219573.1 | ABC transporter permease WP_009873036.1 18 78 2,047
115. | CT_114 | NP_219617.1 | runotetuyeckuit Genok WP_009872385.1 174 105 2,031
116. | heml NP_219714.1 | glutamate-1-semialdehyde- WP_009871556.1 1 53 0,905
2,1-aminomutase
117. | fabD NP_219743.1 | malonyl-CoA-[acyl-carrier-protein] WP_009873082.1 123 94 3,715
transacylase
118. | tpiS NP_219835.1 | triosephosphate isomerase WP_009873107.1 63 29 2,027
119. | pykF NP_219839.1 | pyruvate kinase WP_009873110.1 41 85 1,371
120. | yjK NP_219855.1 | ABC-F family ATPase WP_009872582.1 72 40 1,176
121. | secD/secF | NP_219961.1 | preprotein translocase subunit WP_009873139.1 367 264 1,501
SecD/SecF
122. | polA NP_220007.1 | DNA polymerase | WP_009872701.1 168 249 1,781
123. | CT_590 NP_220105.1 | runotetuueckmit 6enok WP_014736625.1 285 285 1,344
124. | topA NP_220161.1 | DNA topoisomerase | WP_009872811.1 171 679 3,338
125. | gyrA.2 NP_220179.1 | DNA topoisomerase IV subunit A WP_009872825.1 234 288 2,513
126. | ygcA NP_219985.1 | runotetuyeckuit Genok WP_009872687.1 34 34 1,819
127. | ychM NP_220378.1 | sulfate transporter WP_014541836.1 29 29 0,872
128. | ytgC NP_219572.1 | ABC transporter permease WP_009873035.1 28 73 1,330
129. | CT_085 | NP_219588.1 | decarboxylase WP_009871433.1 5 72 0,790
130. | oppA.3 NP_219702.1 | oligopeptide ABC transporter WP_009872453.1 234 42 1,885
substrate-binding protein
131. | mrsA.1 NP_219800.1 | phosphoglucomutase WP_009873094.1 91 174 1,402
132. | atpB NP_219812.1 | V-type ATP synthase subunit beta WP_009872545.1 96 90 2,139
133. | oppC.2 NP_219991.1 | oligopeptide ABC transporter WP_009873145.1 885 250 3,545
permease
134. | gyB.2 NP_220180.1 | DNA topoisomerase IV subunit B WP_009873191.1 141 104 1,225
135. | mraY NP_220276.1 | phospho-N-acetylmuramoyl- WP_009872137.1 1 67 1,345
pentapeptide-transferase
136. | gatA NP_219505.1 | aspartyl/glutamyl-tRNA WP_009872304.1 29 36 0,957
amidotransferase subunit A
137. | CT_051 NP_219554.1 | runotetnueckuri 6enok WP_014541803.1 421 331 4,960
138. | accC NP_219627.1 | acetyl-CoA carboxylase biotin WP_009872394.1 81 I3 1,406
carboxylase subunit
139. | secA.1 NP_219644.1 | preprotein translocase SecA WP_009872407.1 32 21 3,040
140. | pknD NP_219806.1 | serine/threonine-protein kinase WP_009873096.1 285 187 1,099
141. | valS NP_219807.1 | valine-tRNA ligase WP_014736616.1 241 211 1,161
142. | pheT NP_219988.1 | phenylalanine--tRNA ligase subunit WP_009872689.1 177 97 1,408
beta
143. | pyrG NP_219687.1 | CTP synthetase WP_009873065.1 119 122 1,417
144. | mutS NP_220311.1 | DNA mismatch repair protein MutS WP_009873217.1 86 75 1,021
145. | gepE NP_219560.1 | 4-hydroxy-3-methylbut-2-en-1-yl WP_009872353.1 105 136 1,463
diphosphate synthase (flavodoxin)
146. | yael NP_219575.1 | zinc metalloprotease WP_009873038.1 207 15 1,550
147. | CT_143 NP_219646.1 | runoteTuueckmit 6enok WP_009871489.1 27 25 1,504
148. | gyrB.1 NP_219694.1 | DNA gyrase subunit B WP_009872446.1 111 80 1,198
Hocos H.IO. 1 coasr.
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ID npopykTa Konu- Konu-
OCHOBaHHBbIN ID ripoAyxTa ocHo- 4yecTBO 4ecTBO (S
Ne len Ha aHHoTa- CuHTe3upyeMmblit MPOAYKT BaHHBIM Ha aHHOTA" | o ho- Cuony- | hatewme
LMK LITaMMa fun ramma HUMMYHBIX | MUHHBIX | O otienna
DUW/3CX F/SW4 3aMeH 3aMeH dN/ds
149. | glgP NP_219753.1 | glycogen phosphorylase WP_009872499.1 173 200 1,374
150. | CT_733 NP_220252.1 | runoteTtuyeckmii 6enok WP_009872885.1 138 110 2,557
151. | CT_017 | NP_219519.1 | runotetnyeckuit 6enok WP_009872317.1 184 18 1,599443
152. | mviN NP_220141.1 | lipid Il flippase Mur WP_014541179.1 144 540 3,032721
153. | CT_082 | NP_219585.1 | rnotetnyeckuit 6enok WP_009872366.1 290 123 1,873245
154. | CT_234 NP_219739.1 | runotetnyeckmit 6enok WP_009872486.1 235 293 1,415337
155. | aroC NP_219877.1 | chorismate synthase WP_009873119.1 120 58 1,841506
156. | CT_858 NP_220380.1 | runotetuueckur 6enok WP_009872247 .1 2 46 0,664452
157. | pmpl NP_220396.1 | outer membrane protein Pmpl WP_014736636.1 212 222 1,266007
158. | yscN NP_220188.1 | ATP synthase WP_009872041.1 5 195 2,006521
159. | recD.1 NP_219535.1 | exodeoxyribonuclease V subunit alpha | WP_009873017.1 136 90 1,072849
160. | lepA NP_219567.1 | elongation factor 4 WP_009873032.1 94 56 1,405402
161. | CT_160 | NP_219663.1 | runotetudeckuii Genok WP_009873053.1 68 7 3,100198
162. | dnaE NP_220060.1 | DNA polymerase lll subunit alpha WP_014736623.1 149 267 1,056685
163. | uvrA NP_219840.1 | excinuclease ABC subunit A WP_009873111.1 265 279 0,882379
164. | gyrA.1 NP_219693.1 | DNA gyrase subunit A WP_009872445.1 145 153 1,348612
165. | CT_339 NP_219846.1 | runotetmueckuit 6enok WP_009872575.1 55 85 1,550903
166. | pmpC NP_219924.1 | outer membrane protein PmpC WP_009872641.1 785 281 1,970953
167. | gspD NP_220087.1 | type Il secretion system protein D WP_009873156.1 79 84 0,91535
168. | CT_573 NP_220088.1 | runotetuueckmit 6enok WP_009873157.1 204 62 2,457502
169. | CT_863 NP_220385.1 | runotetuueckmit 6enok WP_009873239.1 112 107 1,496423
170. | pmpE NP_220391.1 | outer membrane protein PmpE WP_009873247.1 266 771 2,912226
171. | CT_351 NP_219858.1 | runotetuueckmit 6enok WP_009872585.1 125 57 0,920671
172. | CT_664 NP_220183.1 | runotetnueckuit 6enok WP_009873193.1 76 104 0,990262
173. | dnl NP_219649.1 | NAD-dependent DNA ligase LigA WP_009872411.1 208 270 1,93516
174. | recB NP_220157.1 | exodeoxyribonuclease V subunit beta | WP_009873187.1 360 222 1,833978
175. | CT_251 NP_219756.1 | membrane protein insertase WP_009873000.1 219 180 1,896424
176. | clpB NP_219616.1 | chaperone protein ClpB WP_009871460.1 69 195 1,152074
177. | CT_674 NP_220193.1 | type Il secretion system protein WP_009872836.1 218 1280 3,982179
178. | CT_131 NP_219634.1 | runoteTuueckmii 6enok WP_009872401.1 47 95 0,554092
179. | hemN.1 NP_219555.1 | coproporphyrinogen-lll oxidase WP_009873025.1 85 129 2,457313
180. | fusA NP_219949.1 | elongation factor G WP_009872654.1 81 234 1,557517
181. | ompA NP_220200.1 | major outer membrane porin WP_009872844.1 126 446 4,458162
182. | sucA NP_219557.1 | 2-oxoglutarate dehydrogenase subunit | WP_014736609.1 S2Y 57 1,177462
E1
183. | CT_326.1 | NP_219832.1 | runoteTtnyeckuin benok WP_009873106.1 29 25 6,428571
184. | CT_456 NP_219969.1 | translocated actin-recruiting WP_014736621.1 385 137 1,197555
phosphoprotein
185. | pmpF NP_220392.1 | outer membrane protein PmpF WP_009872989.1 493 538 4,203102
186. | CT_161 NP_219664.1 | runotetueckui 6enok WP_009873054.1 119 75 3,586416
187. | CT_473 NP_219986.1 | runotetuueckur 6enok * - - -
188. | sdhA NP_220107.1 | succinate dehydrogenase flavoprotein | * - - -
subunit

Hocoe H.1O. v coasr.
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Pucynok 1. @unoreretnueckoe gepeso C. trachomatis, nocTpoeHHoe Ha OCHOBE MOCNEAOBATENLHOCTEN FEHOB, BXOAALIMX B pa3paboTaHHyio
CXeMY MOJIEKYIIAPHOIO TUMIMPOBAHMSA, U KNacCPULMPOBAHHOE MO CTPaHE MPOMCXOMAEHNA KIMHUYECKNX U30NATOB

B uenom, pesynbraTthl ykasbiBaloT Ha TO, 4TO rpynna
T-nMHUIA  xapakTepuayeTcs Gonee BbICOKUM SBOMIOLMOH-
HbIM [MHAMU3MOM MO CPABHEHMIO C JIMHUSIMM, ACCOLMMPO-
BaHHbiMK ¢ LGV, ¢ Hannumem npusHakoB kak ocnabneHHbix
OrpPaHMYEHW, TaK M BO3MOMKHOIO MONOMMTENBHOMO OT-
60pa, AENCTBYIOLLErO Ha reHbl, BOBNEYEHHbIE BO B3aUMO-
ﬂeﬁCTBMe C XO3AMHOM M1 BHYTPMKNETOYHOE BbIXXKMBAHUE.

Ha crepylowem stane nocrepoBaTensHOCTH OTAENb-
HbIX FeHOB ObIfIM M3BMIEYeHbl B OTAeNbHble painbl 1 NoaBep-

THYTbl MHOXECTBEHHOMY BbIPaBHMBAHMIO C MOCNeayloLLei pe-
KOHCTPYKLMEN PUNOTEHETUHECKMX fepeBbeB. JTOT MOAXOR,
NO3BONMMN BbISBMTL NMOAMHOMECTBO TE€HOB, XapaKTepuayto-
LIMXCS ONTUMaNbHbIM GanaHCoOM MeXy KOHCEPBATUBHOCTBIO
1 BapuabenbHOCTbIO MOCNeAOoBaTENbHOCTEN, YTO AenaeT ux
NPUrofHbIMM AN TPUMEHEHUSA B METOAAX MONEKYNAPHOrO TH-
nuposaHus. [lonyyeHHble dunoreHeTnyeckue gepeBbs Obinm
BM3yalnM3MpOBaHbl M aHHOTMPOBAHbI B COOTBETCTBMM CO CTPa-
HOM MPOMCXOMAEHHS, NMHKMEN M reHoTHnom (PucyHkm 1-3).

Hocoe H.IO. u coasr.
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Pucynok 2. @unoreretnueckoe gepeso C. trachomatis, nocTpoeHHoe Ha OCHOBE MOCNEAOBATENLHOCTEN FEHOB, BXOAALUMX B Pa3paboTaHHyio
CXEMY MONEKYNAPHOIO TUMIMPOBAHHUA, M KNAacCMPULMPOBAHHOE MO GUNOTEHETUHECKMM SIMHUAM

O6cyxpenne

Kak nokazaHo Ha PucyHkax 1-3, BbibpaHHbiit Habop
FeHOB AfIsi MONEKYNsIPHOrO TunuposaHus wrammos C. tra-
chomatis NpofeMOHCTPUPOBaN XOPOLLYIO AUCKPUMMHALMOH-
HYIO CrocobHOCTb Anst AnddepeHLmMaLmm Kak no cepoTu-
nam, BbI3bIBAIOLMM pasnnuHble Gopmbl MHEKLIMM, TaK U MO
bUNOrEHETUHECKMM NIMHUSIM, UX SBOMIOLMOHHYIO CTPYKTYPY,
a TakXKe MO3BONSET NPOBOANTL KINACTEPU3ALMIO AJISi MOHM-
TOPUWHra Ciy4aes TPaHCrPaHUYHOro 3aHoca uHdekumm. [pu

Hocos H.IO. u coaer.

aTom abdeKTUBHOCTL ArddepeHLMaLmm LITAMMOB COMOCTa-
BMMa CO Cxemoit Tunmnposanus cgMLST, kotopas mcnonb-
3yeT 817 nokycos B reHome. [NpumeHeHne paspaboTaHHO#
CXEMbI MOMMMO M3YUEHMS CTPYKTYPbl POCCHICKON Momnyns-
unn C. trachomatis NO3BONMT TakMKe U3YUMTb MyTaLMOHHYIO
M3MEHUMBOCTb FEHOB, BOBMEYEHHbIX B SHEPreTUHECKME MPO-
Leccbl, popmmMpoBaHMe aHTUMMKPOOHOM PE3UCTEHTHOCTM W
Apyroi ¢yHKUMoHan GaKTepuanbHOM KNETKM, YTO MO3BOMMT
AeTasnbHee U3y4uTb FEHETMHYECKME XaPaKTEPUCTMKM LUTam-
MOB, 4YTO 0COBeHHO LeHHo, BBMAY Toro, yto C. trachomatis

MonekynspHoe tunuposatue C. trachomatis
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PHCyHOK 3. DunoreHetnyeckoe Aepeso C. trachomatis, NOCTPOEHHOE Ha OCHOBE nocnefoBaTeNbHOCTEN FEHOB, BXOAALLUMX B paspa60TaHHy|o
CXeMy MONeKynapHoro TMNMpoBaHusa, u KnaccwcbmumpoaaHHoe no cepoTunam

OTHOCMTCSl K HEKYNbTBMPYEMbIM MMKPOOPraHM3mam M nos-
HOrEeHOMHOE CEKBEHMPOBAaHWE ABMAETCA KpaiHe Tpymoem-
KMM OJ151 BbIMOMHEHUS.

3aknioyeHme

PaspaboTaHHas cxema MONEKYNAPHOrO TUMMPOBAHMS
C. trachomatis nossonut npoBoanTb 3PbEKTUBHBIN MO-
NEKyNAPHO-3MUAEMUONIOrMUYECKMA  MOHUTOPMHI  LUTAMMOB
Ha Tepputopun Poccuiickoit Pepepaumn. [ns panbHei-

LIEro BHEAPEHUS Pa3pabOTaHHOM CXeMbl B MPAKTUKY MO-
HUTOpUHra Bynet paspaboTaH Habop peareHToB ANs Moa-
rotoskn [IHK-6ubnuotek pns panbHeiiero TapreTHoro
NGS-cekBeHMpPOBaHMs FEHOMOB BHOBb BbISIBIISIEMbIX LUTaM-
MOB M co3faHa 6a3a AaHHbIX COOTBETCTBYIOLMX reHeTHYe-
CKMX Mpoduneit.

I/Iccne,qosaHMe BbIMOJIHEHO B PaMKax I—OC)/AapCTBeHHOI'O

3apganma Ne 056-00013-26-00.

Hocoe H.IO. u coasr.
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