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®uTOIIa3Mbl — 3TO OaKTEpHH, MOPAKAIOIINE MHUPOKHA CIEKTP PACTEHUH M BBI3BIBAIOIIUE
MPAaKTUYECKH HE TMOAJarIecs JedeHuo 3aboieBaHus (Quromnazmosbl). DunoreHeTnyecku
¢uToIUIa3MBl pUHALIekKAT K Kiaccy Mollicutes (oOmiee Ha3BaHWE — MUKOIUIA3MBbl) U SIBIISIOTCS
ONU3KUMHU POJICTBEHHUKAMH COOCTBEHHO MUKoIUIasM (Mycoplasmatales), a Takke 3HTOMOIUIA3M
(Entomoplasmatales), ranomnasm (Haloplasmatales) n anasporutazm (Anaeroplasmatales). Bcee
MHKOIUIA3Mbl JIMIICHBI KJICTOYHOW CTEHKH, a TaKKe SBISMIOTCS Haubojee MalCHBKHMHU
MHUKpPOOPTaHU3MaMHK, KOTOpPbIC yIaéTcsl KyIbTHBUPOBATh Ha HCKYCCTBEHHBIX IMUTATEIBHBIX Cpelax.
I'enom ¢urommazm emé B OOdbIICH CTENEHH pPEAYIUPOBAH IO CPABHEHUIO C OCTAJIHHBIMH
npencraButensiMa - kinacca  Mollicutes. OpHako (UTOMIIA3MBI  COXPAHWIN — Pa3BETBIEHHYIO
MYJIBTUILANIEPOHHYIO CeTh, OOeCleunBaONIyl0 OoJiee KOMIUIEKCHBIH, Ye€M Y MHOTHUX IpYyTHX
MUKOILIa3M, OTBET KIETKM Ha Pa3lIMYHbIE CTPECCOBBIC BO3ACHUCTBHs. MyIbTHIIANICPOHHAS CETh
(PUTONATOTEHHBIX MOJUIMKYT BKIIFOYAET Majible OCNKH TEIUIOBOTO INOKa anb(a-KpHCTAILTHHOBOTO
tuna (MBTLH). DT Oenku «CKOpod MOMOIIW» OAHWMHU W3 TEPBBIX pPEarupyroT Ha CTPECCHI,
BBI3BIBAIOIINE HAPYIICHNE CTPYKTYPHI KJIETOUHBIX OEITKOB (B TOM YHCIIE — HA TETJIOBOH IIOK).

Ha mpumepe MBTHI MomenpHOW MuKOIIazmel Acholeplasma laidlawii, cnocoOHO#
MPOSIBISITh CBOWCTBA (DUTOMATOreHa, HO, B OTJIMYME OT JPYTrUX (UTOIIIA3M, OTHOCUTEIHHO JIETKO
KyJIbTUBUPYEMOH B 7a0OpaTOPHBIX YCIOBUSAX, MBI HCCIEIOBAIM HEKOTOpPHIE CBOICTBA aibda-
KPUCTAUTMHOB (PUTONIATOTEHHBIX MOJUIMKYT. B KieTke apyroi monensHON Oaktepuu, Escherichia
coli, mpucytctByroT a8a MbTILL, IbpA u IbpB. IbpA oTBeuaer 3a cCBsA3pIBaHUE CYyOCTPATOB, HAXOISICH
B ¢pubpmusipHOit popme. IbpB npu B3aumoneiictsuu ¢ IbpA mpeodpasyeT KOMIUIEKCHI B TTI00YIIBI U
CTMOCOOCTBYET AMCCOLMAIMU CYOCTpaTHBIX O€NIKOB. 3a BOCCTAHOBJICHME HATUBHOW CTPYKTYpHI
cybcerpaToB orBedaroT ATd-3aBucumbie manepons! (Hsp70, Hsp100). IbpA E. coli B oTcyTcTBUHN
IbpB He cmocoben mepenaBath cyoOcTpatHble Oenku B pabotry Hspl00. A. laidlawii, xak u
¢utoruiazmel, obnamaer Tombko omHMM MBTII. DddexTnBHOCTE MyIBTHIIAIEPOHHOH CETH
A. laidlawii, BepoITHO, MOKHO OOBSICHHTH CITOCOOHOCTBIO earHCTBeHHOro romoniora MBTII TbpA
0o0pa3oBeIBaTh Kak (MOPHIUIBI, AaKTHBHO CBS3BIBAIOIINE CYOCTpaThl, Tak U TJIOOYJIspHBIC
YeTBEPTUYHBIE CTPYKTYPBI, He0OXoaumble i auccormanuu cyocrparoB MbTII n mocnenyromei
nesarperanny 6enmkoB. B otimmune ot IbpA E. coli, IbpA A. laidlawii He nHTHOMpYET pabOTy CHCTEMBI
in vivo B cioco0eH HampsMylo B3anMopaeicTBoBaTh ¢ maneponoM Hspl00. Takum o6pazom, IbpA
A. laidlawii asnsiercs mepBeiM MBTI, B xoTopom koHKypeHuus mexay N u C-KOHIEBBIMH
JIOMEHAaMH PETYIHUPYET CABUT YETBEPTUIHOM CTPYKTYPHI OenKa B GUOPMIIISIPHYIO HITH TTI00YIISIpHYIO
(dbopMy, TIpeACTaBIsIsE MOJICKYJISPHBIA MexaHuU3M peryisiuu ero ¢yHkimu. Kpome Toro, HemaBHO
HaMu OBLIO MOKa3aHo, uTo MpH Hajauuuu KpayauHr areata (PEG4000) u nykiaeotuaos (I'TD, ATD)
IbpA A. laidlawii MmoxeT pUHUMATDH GUOPHUIUIAPHYIO JHOO0 MIOOYIISPHYIO POPMY B 3aBUCUMOCTH OT
TEeMIIepaTypbl OKPY)KAIOIIeH Cpelbl, YTO IMPOJHMBAaeT CBET Ha BO3MOXKHBIH MEXaHH3M PeryIIIuH
¢yskunu storo MBTI in vivo. BeposiTHo, 6akTepranbHbIe anb(a-KpUCTALIHHEI MOTYT HTPaTh POJIb
KIIIOYeBOTO  (pakTOpa, OOECIEeUYNBAIONMIET0 YCTOHYMBOCTh (DUTONMATOTEHHBIX MOJUIMKYT K
TEMIIepaTypHBbIM KOJIEOaHUSIM OKPYIKAIOLICH CPEIbI.
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Phytoplasmas are bacteria that infect a wide range of plants and cause almost untreatable
diseases (phytoplasmoses). Phylogenetically, phytoplasmas belong to the class Mollicutes (common
name - mycoplasmas) and are close relatives of “proper” mycoplasmas (Mycoplasmatales), as well
as entomoplasmas (Enfomoplasmatales), haloplasmas (Haloplasmatales) and anaeroplasmas
(Anaeroplasmatales). All mycoplasmas are devoid of a cell wall, and are also the smallest
microorganisms that can be cultivated on artificial nutrient media. The genome of phytoplasmas is
even more reduced compared to other members of the Mollicutes class. However, phytoplasmas
retained a branched multichaperone network, which provides a more complex cell response to various
stresses than in many other mycoplasmas. The multichaperone network of phytopathogenic
mollicutes includes alpha crystallin-type small heat shock proteins (sHsps). These “ambulance”
proteins are among the first to respond to stresses that cause disruption of the structure of cellular
proteins (including heat shock).

On the example of the sHsp of model mycoplasma Acholeplasma laidlawii, which is capable
of exhibiting the properties of a phytopathogen, but, unlike other phytoplasmas, is relatively easily
cultivated in the laboratory, we studied some properties of alpha-crystallins of phytopathogenic
mollicutes. In the cell of another model microorganism, E. coli, there are two sHsps, IbpA and IbpB.
IbpA is responsible for substrate binding, being in fibrillar form. IbpB, when interacting with IbpA,
transforms the complexes into globules and promotes the dissociation of substrate proteins. ATP-
dependent chaperones (Hsp70, Hsp100) are responsible for the restoration of the native structure of
substrates. IbpA E. coli in the absence of IbpB is not able to transfer substrate proteins to the Hsp100
chaperone. A. laidlawii, like phytoplasmas, has only one sHsp. The efficiency of the A. laidlawii
multichaperone network can probably be explained by the ability of the only sHsp homologue IbpA
to form both fibrils that actively bind substrates and globular quaternary structures necessary for
dissociation of sHsp substrates and subsequent protein disaggregation. Unlike IbpA from E. coli,
IbpA from A. laidlawii does not inhibit the system in vivo and is able to directly interact with the
Hsp100 chaperone. Thus, IbpA A. laidlawii is the first sHsp in which competition between the N- and
C-terminal domains regulates the shift of the quaternary structure of the protein into a fibrillar or
globular form, representing the molecular mechanism of regulation of its function. In addition, we
have recently shown that, in the presence of a crowding agent (PEG4000) and nucleotides (GTP,
ATP), IbpA A. laidlawii can take a fibrillar or globular form, depending on the ambient temperature,
which sheds light on a possible mechanism of regulation of the function of this sHsp in vivo. Probably,
bacterial alpha-crystallins can play the role of a key factor that ensures the resistance of
phytopathogenic mollicutes to environmental temperature fluctuations.
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