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®EHOMEH NNPEAJAIITAIIUU B 9BOJIIOLUUU TIATOI'EHHOCTH BAKTEPUI

OpenOyprckuii GeaepaabHbI UCCIEA0BATEIIbCKUN EHTP Y palbCcKoro otneiaeHus Poccuiickoi
akageMuu HayK (MHCTUTYT KJIETOYHOTO U BHYTpHKIeTouyHOro cumbuo3a YpO PAH), OpenOypr,
Poccus

B ananutnyeckom 0030pe MpeanpHuHATa MONBITKA OLIEHUTh BKIIAJ [IPealanTaliyii B 3BOJIIO-
IIUIO TTATOTEHHOCTH OaKTEpUii, pacCCMOTPEB MX KaK MOTEHIMAJIBHBIC YBOJIFOIMOHHBIE «3aTrOTOBKIY,
MO3BOJIAIONIME OyIyIIMM MaTOreHaM OCBaWBaTh HOBBIE SKOJIOTMYECKHE HUILH, CTAaHOBSCH CITydaid-
HBIMH, (DaKyIbTaTUBHBIMH WJIM OOJMTaTHBIMH ITapa3UTaMH SYKapHOTHBIX OPraHU3MOB, B TOM YHCIIE,
yesoBeka. B crarbe 0000IIEHBI pe3yIbTaThl COBPEMEHHBIX M KJIACCUYECKUX HCCIIETOBaHMMA, IMO-
CBSIILICHHBIX KOJBOJIIOIMH OAaKTepHii M DYKapHOTHBIX XO35E€B, C AKIIEHTOM Ha B3aHMOJICHCTBHUE
MHUKPOOPTaHU3MOB € (haroTpopHBIMHI MPOTUCTAMHU B €CTECTBEHHBIX M aHTPOTIOT€HHBIX KOTOIIAX,
BKJIFOUYAsl CUCTEMBI IIUTHEBOTO BOOCHAOXKeHuUs. [IpoaHann3upoBaHbl SKCIIEpPUMEHTAIbHbIC J1aH-
HBIE, MTOJTyYCHHBIE U3 MOJICIBHBIX CUCTEM OaKTepUU-TIPOCTEHIINE, TPAHCKPUIITOMHBIX HCCIIENO0-
BaHHMU M CPAaBHUTEJIBHBIX SKOJIOTHUECKHX HaOmoaeHui. [lokazaHo, 4To GaroTpodHbie IPOTUCTEI
(YHKIMOHHUPYIOT KaK BOJIOIMOHHBIE «HHKYOATOPBD» IAaTOTEHOB, OCYHIECTBISAS OTOOp OakTe-
puii, YCTOMUYUBBIX K (ParonuTo3y M BHYTPHKJIECTOUHOMY KHJUIMHTY. BBISBICHBI KITIOUEBBIE Ipe-
Q/IalITUBHBIE MEXAaHU3MbI OAaKTEpPHil: YCTOWYMBOCTH K SBOJIIOIMOHHO KOHCEPBATHBHBIM aHTH-
MHKpPOOHBIM (pakTopam (JIM30IIMM, TUCTOHBI), HAIMYNE aHTHIM30LMMHON U aHTUTUCTOHOBOM aK-
THUBHOCTH, pa3Butue cucreM cekpeunu (T3SS/T4SS/T6SS), penorunuyeckas reTeporeHHOCTb U
perynsaTopHas U30bITOYHOCTh nomyisiuuii. [loka3ano, 4To MexaHM3MBI OHOIIICHKOOOPA30BaHMS
U TIOTJIOIIEHHMS Kene3a, COPMHUPOBAHHBIE B MPUPOAHBIX U TEXHOTCHHBIX YKOCHCTEMAX, IOBBI-
IIAI0T CIIOCOOHOCTh OaKTepuil K NEPCUCTEHLMU B OpraHu3Me yesoBeka. OOcyxaaeTcs monoxe-
HUE, YTO MHOTHE MMaTOTEHHBIE XapaKTePUCTUKN BO30yAUTENeH NHPEKINI BOSHUKIIN HE KaK Ipsi-
MO€ TIPUCIIOCOOJICHUE K YEIOBEKY, a KaK pe3yJbTaT €CTECTBEHHOTO 0TOOpa B IPUPOIHBIX U TEX-
HOTEHHBIX dKocucTeMax. KOHIenIws mpeajanTaiuii Mo3BoJIseT M0-HOBOMY HHTEPIPETHPOBATh
IPOMCXOXKAEHUE NMaTOTeHHOCTH OAKTEPHid, MPOTHO3UPOBATh PUCK MOSBJICHUS HOBBIX MH(EKIni
1 000CHOBaTh Pa3pabOTKy MPO(PHUIAKTHUECKUX M MPOTHBOMUKPOOHBIX CTpAaTEruid, HaNpaBJIcH-
HBIX Ha KIJIIOYEBBIE MEXAaHU3MbI MEPCUCTEHIUH, BKIOYas OMOMIEHKOOOpa30BaHUE U YCTOHYM-
BOCTH K (haKTOpaM BPOXKACHHOTO U aIalTHBHOTO MMMYHHTETA YEIIOBEKA.

Knrouesvie cnosa: Gakrepun, 0aKTepUamTbHO-TOCTAIbHbIE B3aUMOOTHOIICHHUS, YYKapHOTHI,
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MaTOT€HHOCTh, BUPYIEHTHOCTh, 9Ba3Usl, IEPCUCTEHIUSA, CHCTEMbI CEKPEIIUU MPOKAPUOT, aHTUIIH-
30I[MMHAs aKTHBHOCTh, aHTUTHCTOHOBAs aKTUBHOCTh, METAa0O0IU3M JKejie3a, OMOIUIEHKU, CUCTE-
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This analytical review attempts to assess the contribution of exaptations to the evolution
of bacterial pathogenicity, examining them as potential evolutionary "preparations” that allow
future pathogens to colonize new ecological niches, becoming accidental, facultative, or obligate
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parasites of eukaryotic organisms, including humans. The review summarizes the results of both
classical and modern studies of the coevolution of bacteria and eukaryotic hosts, with an empha-
sis on the interaction of microorganisms with phagotrophic protists in natural and anthropogenic
ecotopes, including drinking water systems. Experimental data obtained from bacteria-protozoan
model systems, transcriptomic studies, and comparative ecological observations are analyzed. It is
shown that phagotrophic protists function as evolutionary "incubators™ of pathogens, selecting
bacteria resistant to phagocytosis and intracellular killing. Key preadaptive mechanisms of bacte-
ria have been identified: resistance to evolutionarily conserved antimicrobial factors (lysozyme, his-
tones), the presence of anti-lysozyme and anti-histone activity, the development of secretion sys-
tems (T3SS/T4SS/T6SS), phenotypic heterogeneity, and regulatory redundancy of populations.
It has been shown that biofilm formation and iron uptake mechanisms, developed in natural and
man-made ecosystems, enhance the ability of bacteria to persist in the human body. The idea that
many pathogenic characteristics of infectious agents arose not as a direct adaptation to humans,
but as a result of natural selection in natural and man-made ecosystems is discussed. The concept
of preadaptations allows us to reinterpret the origin of bacterial pathogenicity, predict the risk of
new infections, and justify the development of preventive and antimicrobial strategies aimed at
key persistence mechanisms, including biofilm formation and resistance to factors of human in-
nate and adaptive immunity.
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