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Momusayuss u yenv. Aggregatibacter aphrophilus — rpamorpuiarenbHas,
HETOABIWKHAA, (DaKyTbTaTUBHO aHA’pOOHAas majovka. B HOpMe — KOMMeHcall pOTOBOH
MOJIOCTH, OMIMOPTYHUCTUYECKUI TaTOreH, CIOCOOHBIM BBI3BIBATH OaKTEPUEMHIO,
paHeBble MHPEKINH, abcreccsl Mo3ra, HH(EKIMOHHBIN SHIOKAPAUT y denmoBeka [1].
BXxoauT B rpyrminy 3THOIOTHYECKHX areHToB nHpekironHoro suaokapanta HACEK [2].
H3BecTHO 23 MOJIHBIX T€HOMA IITAMMOB JAHHOTO BU/A, BBIJICIICHHBIX B TeueHue 1932 —
2022 rr. B xozme mnaseoreHOMHBIX MCCICAOBAaHUH YEJIOBEYECKHX OCTAaHKOB HaMHU
omnpezeseHo aBa apeBHux redoma A. aphrophilus Bozpactom 2170 + 23 u 6012 + 28 et
Y IPOBEJICH UX PYHKIIMOHATBHBIN U (UITOTEHETUUECKUI aHAITN3.

Memoowt u ancopummsi: buonndopmaTuueckuil aHaNN3 NPOBOAWIN C UCTIONB30BAHUEM
nporpamm “FastP”, “SPAdes”, “metabat”, “PhyloPhlAn”, “checkm”, “roary”, “prokka”,
“Blast”. Ayrentuduxaunus apeueit JIHK ocymectBiasiace mnpu  moMOIIN
“MapDamage2”. @uioreHeTHYECKU aHaiu3 OBLI TMPOBEIEH C HCIOJIb30BaHUEM
“igtree”. Jlsist BU3yastM3aliiy pe3yJibTaTOB HUCIIOIB30BAIKCH MakeT “seaborn” (python) u
“itol” [3].

Peszynomamur:  PexoHCTpyHpOBaHB W TMPOAHAIM3UPOBAHBI JBa TMOJHBIX TI'eHOMA
A. aphrophilus Bo3pactom 2170 + 23 ner (AAAL18C_KGZ_143BC) u3 3yba My>K4nHbI,
norpedenHoro B MormwnbHuke KeH-Cy (Kupruswus, Hapsiackas oOmacts), u
6012 + 28 ner (AAA25C_RU 3899) u3 3y0a My>KYHHBL, TOTPEOCHHOIO B MOTHJIEHUKE
[Iporpecc 2 (Poccus, CtaBpononbekuii kpaii).

O0a [peBHHMX TI'€HOMa HE NpPUHAIUIEKAT HU OJHOM M3 (MIOTEHETHYECKUX Kila
coBpemennsix mrammoB A, aphrophilus. B remome AAAL18C _KGZ 143BC
OTCYTCTBYIOT PEryJISITOPHBIC M CTPYKTYpHbIC TeHbI el aare3un rcpABC/tadA-Z. Dtu
IeHbl NPUCYTCTBYIOT y BCEX COBPEMEHHBIX KIMHMYECKHX H305i1TOB [4]. B renome
AAA25C_RU 3899 npucyTCTBYIOT HEKOTOpHIE T€HBI Kiactepa mwiel anre3un (IFpcA,
rpcB, rpcC, tadD, tadB, tadZ). B o0oux apeBHHX TE€HOMax OTCYTCTBYIOT T'€HBI
aAre3uHOB aae M €MaA, XapakTepHbIE Ul COBPEMEHHBIX KIMHHUYECKUX IITAMMOB.
Onnako oba apeBHMX reHoMa cojaepkar kimacrep IptA-G, xoampyroumii OCHOBHOM
(bakTop MaTOreHHOCTH I'PaMOTPUIATENILHBIX OakTepuil, a Takxke reHsl I0IA u OppA,
KOJMpYIOIIMe OENKM, YYacTBYIOIIWE B KOJIOHM3AIMM MakpoopraHu3ma. [ eHbl,
ACCOL[MMPOBAHHBIE C YCTOHYMBOCTBIO K 3Ib(QAMULUHY Y COBPEMEHHBIX H30JISITOB,
OTCYTCTBYIOT B JPEBHUX T€HOMAX.
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Bwi600wvr: CobpaHbl U TpoaHATM3UPOBAHBI JIBA IPEBHUX MONHBIX reHoma A. aphrophilus
U TPOAEMOHCTPUPOBAHBI OTJIMYUS OT COBPEMEHHBIX TI'CHOMOB OTOr0 BHJA,
MTOATBEP)KIAIONTHE  MpHOOpeTeHne (aKTOPOB TATOTCHHOCTH W aHTHOWOTHKO-
PE3UCTEHTHOCTH B XOJI€ IBOJIOIHH.

Qunancuposanue. iccnenosanue nognepxano OO0 «BbHOTEXHOTOTHYECKUN KaMITyCy.
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Motivation and Aim: Aggregatibacter aphrophilus is a Gram-negative, nonmotile,
facultatively anaerobic rod bacterium, a member of the HACEK group of etiological
agents of infective endocarditis [1]. A part of normal oral flora [2], it is an opportunistic
pathogen causing bacteremia, wound infections, brain abscesses, and infective
endocarditis in humans. The genomes of 23 A. aphrophilus strains collected between
1932-2022 are known. The purpose of this work was to establish evolutionary
relationship between modern and ancient A. aphrophilus isolates.

Methods and Algorithms: Bioinformatics analysis was carried out using the software
“FastP”, “SPAdes”, “metabat”, “PhyloPhlAn”, “checkm”, “roary”, “prokka”, “Blast”.
Authentication of ancient DNA was conducted with "MapDamage2" package.
Phylogenetic analysis was performed using “iqtree”. The “seaborn” python-based
package and “itol” were used for the result visualization [3].

Results: Two complete genomes of A.aphrophilus, a 2170+23 years old
AAA18C KGZ 143BC and a 6012 +28 years old (AAA25C_RU_3899), were
reconstructed and analyzed. The ancient DNA used to reconstruct
AAA18C_KGZ_143BC was isolated from a tooth of a man buried in the Ken-Su burial
ground (Kyrgyzstan, Naryn region). The AAA25C RU 3899 genome was
reconstructed from DNA isolated from a tooth of a man buried in the Progress 2 burial
ground (Russia, Stavropol Krai).

The ancient genomes do not belong to phylogenetic clades of modern A. aphrophilus
strains. The AAA18C_KGZ_143BC genome lacks the rcpABC/tadA-Z regulatory and
structural genes of adhesion pili. These genes are present in all extant clinical isolates
[4]. In the AAA25C_RU_3899 genome, some adhesion pili genes (rpcA, rpcB, rpcC,
tadD, tadB, tadZ) are present. In both ancient genomes, the aae and emaA adhesins genes
characteristic of modern clinical strains are absent. However, both ancient genomes
contain the IptA-G cluster encoding the main pathogenicity factor of Gram-negative
bacteria, as well as the lolA and oppA genes encoding proteins involved in host
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colonization. Genes associated with resistance to elfamycin in modern isolates are absent
from ancient genomes

Conclusion: We have assembled and analyzed two ancient A. aphrophilus complete
genomes. Comparisons with modern genomes of this species is consistent with
acquisition of pathogenicity and antibiotic resistance factors during recent evolution of
the species.
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