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IMo maHHBIM BBICOKOIO paspelleHHst HCcneJoBaHbl KOHGQOPMAaUMOHHBIE H3MEHEHHMs TNIaBHOH LENH B
OBYX GYHKUHOHABHBIX COCTOAHUAX pHbocoMHoro dakropa anourauun EF-Tu ua Thermus aquaticus:
"HEaKTHMBHOTO C ryaHO3uH--3'-mudocdaroM M akTHBHOro ¢ ryaHosun-3'-tpudocdaroM. Panee 6binu
OnpezeneHsl TONBKO GOMNbIIME U3MEHEHHs B 061acTH 3dexTopHOM neTnu. B noMeHe 1. 3neck BrEpBLIE
NEPECTPOHKH B- [MIABHOH UENH . onpeneneHsl npu cmemenun C,-aToMOB B uHTepBane 1-8 A mis
KaXXJ0ro u3 Tpex OenkoBBIX JOMEHOB. YCTaHOBJIEHO, YTO MNOJIHBIA Habop u3MeHeHHH Habmwogaercs
B MHOTOYMCIIEHHBIX oOnacTsax. OOHapyxeHbI HOBble 0OIACTH HM3MEHEHMH IJIaBHOHM UENH, KOTOphle
PacroioxeHbl INaBHbIM 006pa3oM B meTiax OenkoBOH Monekynbl. HekoTopble M3 HHUX HaxoOATCA B
y4acTKax MEXIOMEHHBIX B3aUMONECHCTBHI, NPYTHE KOPPENIHPYIOT C H3BECTHBIMH (YHKUMOHAIBHO
BaXHBbIMH yyacTkamH cBs3biBauus EF-Tu ¢ EF-Ts, amuaoaumn-TPHK u puGocomoit. BoasmunHcTBO
M3MEHEHHUH, MHUUMHPYEMBIX Nepenauedl KOHGOPDMAUMOHHOIO CHrHajla OT MECT CBA3bIBAHMSI [YaHO-
3uH-3'TpudocdaTa Npy ruApOIN3e, MPOHUCXOIAT TOUYHO B T€X MeCTaX, KOTOPbIE BaXKHbI HA JaNbHEHIINX
cragusx GyHKUHOHHpOBaHUA dakTopa. ITepedaua cuznana om domena I k domenam 11 u Il npoucxodum
yepes MeHCOOMEHHbIe KOHMAKMbL U NPEOOnpedensiem MOHKYI0 ROOCMPOUKY @YHKYUOHANBHO BaAMNCHbIX
Mecm O yyacmus Pakmopa Ha CredyIouux Imanax 3M0HzayuoHHozo yukaa, Bonbluas wacts Habnro-
JaeMbIX M3MEHEHUH OTHOCHTCA K KOHCEPBATHBHBIM OCTAaTKaM BCEro ceMeiicTBa OaKTepHalbHBIX
($akTOpOB, U TOJIBLKO HEKOTODbIE SIBIAIOTCA CneuuduueckuMu. JJaHHbIA NOJXON MOXKET OBITH MOJIe3eH
Ui [pENONPENENEHHS NMOTEHUHANbHBIX (YHKLHOHAIBHO BaXKHBIX MECT B APYTHX Oenkax.

Knwouesvie cnosa: npedonpedenenue @yHKyuonanbhblx mecm, nepedaua cuznana, @akmop 3S10H2AYUU
EF-Tu, annocmepuueckue nepecmpotixu ¢ beaxax.

(DYHKIIMOHHpOBaHHE OelKa HEeNnOCpeACTBEHHO
CBA3aHO C KOH(GOPDMALMOHHBIMH H3MEHEHHSIMH B
rnaBHOH U GOKOBBIX Lensx. B xayectBe npHMepa
MOXHO YNOMSIHYTb IIOC/IEIHHE OaHHBIE O Mepeaayde
CUTHaJa B TAKMX CUCTEMax, KaK KJIETOYHasl TpaHC-
(dbopmaums, KOHTPOJIUPOBAHUE KIIETOYHOIO LIUKIIA,
nepegaya CUrHaja peLentopamu, OMocuHTe3 Oenka
Ha pubocome. Bece 3Tu mpouecchl TpeOyoOT ClIOX-
HBIX M3MEHEHHH OenKkoBbIX Monekyn. OmHako o
CHX IIOp MOJIHBIH Habop KOHPOPMALMOHHBIX H3-
MEHEHHHI M @epelaya CHIrHasa, Kak IpaBWIO, He
u3ydasmcb. PubocoMHbIl ¢akTop smoHrauvu Tu

Coxpamenusn: EF-Tu - daktop snonraumn Tu, EF-Ts -
daxTop anonrauuu Ts, aa-TPHK - aMuHOaLMI-TPaHCIOPTHAS
puboHyKitenHoBas kucnota, I T® — ryaHosuH-3'-tpudocdar,
AP - ryanosun-3'-nudocdat, GDPNP ~ Heruaponu3yemsolit
ananor I'T®, ®en-TPHKPH _ hennnanannnopas TpaHcnopr-
Has pUOOHYKIIEMHOBAs KHCIIOTA, Unc-TPHKH — myctenno-
Bas TPAHCIIOPTHAs PHOOHYKJIEHHOBAas KHUCIOTA.

(EF-Tu) sBnsercs OOHUM U3 YYaCTHHKOB ITpOLIECCa
3JIOHTAlLMH TOJHUIENTHAHON LeMu B OHOCHHTE3e
Oenka. Tpo#creennsnii komruiekc EF-Tu ¢ amu-
HOAQLIWI-TPAHCIIOPTHOH PUOOHYKIIEMHOBOH KHCIIO-
toit (aa-TPHK) wu ryaHo3un-3'-rpudochatom
(I'T®) pearupyer ¢ A-yuactkom pubocomsl. Hpu
KOMIOH-aHTHKOMOHOBOM  B3aumopedcTsun I'TO
rHOpONIu3yeTcss U (aKkTop B KOMIUIEKCE C TyaHO-
3uH-3'-nudocdarom (I'IP) noxumaer pudocomy
[1,2]. KpucTtannuuyeckas cTpyKTypa GakTepHabHO-
ro EF-Tu u3 pa3HbIX OpraHU3MOB OIIpElNE/ieHa B
HECKOJIBKUX (PYHKUIHOHAJIBHBIX COCTOSIHMSX: B He-
aKkTHBHOM B komruiekce ¢ I'JID u3 Thermus aqua-
ticus (3] u u3 Escherichia coli [4,5], B aKTUBHOH
dbopMe ¢ HermoponusyeMpiM aHanorom I Td
(GDPNP) u3 Thermus aquaticus [6] n T?mus
thermophilus [7], B TPOHCTBEHHOM KOMIJEKCE C
I'Td-ananoroM n deHWIATaHHHOBON TPAHCIOPT-
HOM pHGOHYKIEHHOBOH KuCnoTOM (Pen-TPHK®PeH)
[8] ¥ LMCTEMHOBOH TPAaHCIOPTHOH PHOOHYKIIEHHO-
Boit kucnoroi (Luc-TPHKU®C) [9], B koMiuiekce
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EF-Tu ¢ daxtopom obmena Hyxneotuna EF-Ts
u3 Escherichia coli [10] u u3 Thermus thermophilus
[11]. Takum o6pa3oM, B HacTosLIee BpeMs aTOMHas
crpyktypa EF-Tu U3 pa3HbIX HCTOYUHHKOB M3BECT-
Ha 1A BCeX (YHKLHMOHAIBHBIX COCTOSHHH, KpOMe
ero komiuiekca ¢ pubocomoit. Moneky:y daxropa
EF-Tu MOXHO paccMaTpHUBaTh KaK CHCTEMY Iepe-
Jady CHIHaja, TpeXMepHas CTpYKTypa KOTOpPOH
u3ydeHa Haubosee MOJHO. DTOT (PAXTOP COCTOMT
U3 TpeXx [IOMEHOB, YTO OaeT BO3MOXHOCTh 4Yepes
MEXIOMEHHbIE KOHTAKThl NPOCIEAUTH NYTh INepe-
Jayd KOHGOPMALIMOHHOIO CUIHaja, HHAYLHpYye-
MOro B NEPBOM [OMEHE, K APYIrMM IOMEHaM MO-
nexynel. HcuepneiBaromud aHanu3 OeaKOBBIX
CTPYKTYp B Pa3HbIX (DYHKIMOHANBHBIX COCTOSTHHUAX
MO3BOJIIET OOHAPYXKHTh KaK INIaBHbIE, TAK U He-
fosplIMe M3MEHEHHS, KOTOpblEé OTBETCTBEHHBI 3a
nepeaady HadalbHOIO CHrHaNa, BO3HUKAIOILETO B
pesynbTaTe ruaponusa I'T® B nmepBoM IOMEHe.

MBI HCIIONIB30BaNIM CUCTEMATHYECKUIA U BecbMa
3¢ dexTUBHBIA NOAXOR WIS ONpeneseHdus KOHPOp-
MALMOHHBIX U3MEHEHHH TOJIBKO U1 ITIABHOH LenH
B IBYX (YHKIHMOHAIBHBIX COCTOSHMAX. MBI mpo-
BepHIH cMelleHUs C,-aTOMOB OTAENBHO B KaXXAOM
u3 tpex noMeHoB EF-Tu u3 Thermus aquaticus c
I'’I® u I'TD® u paccMOTpeny rpynnsl aMHHOKHC-
JIOTHBIX OCTATKOB €O . cMeweHusMu C,-aTOMOB
6onpme 1,0 A 3atem MBI npoaﬂanmnpoxaa.}m no-
JIOXEHHE ITHX OOIacTell B MONEKyNe H HX y4acTHe
B MEXIOMEHHBIX KOHTAKTaX B Pa3HbIX COCTOSHHSIX.
TaxoH moaxod MO3BOJIWI HaM ONpEAENIHTb NMyThb
nepefavyd HHIYHHPOBAHHOro pacnagoM I'Td kow-
(GOpMaUMOHHOrO CHUrHaina B IEPBOM  [IOMEHE.
(DyHKIMOHATIBHOE 3HAYEHHE OOHApYXEHHBIX O0-
macTed KOHQOPMAIMOHHBIX HM3MEHEHHH XOpOlIo
COIJIaCyeTCsl C H3BECTHBIMH OAHHBIMH, IOJIY4e€H-
HBIMH M3 HCCrenoBaHUH GakTOpOB B KOMILIEKCE
C pasHbIMH KOMIIOHEHTAMHM, YYacTBYIOIUMMH B
9JIOHTAIIMOHHOM 1IMKJIE, 4YTO MOATBEPXKIAET OOC-
TOBEPHOCTb NPEJIOKEHHOI0 NOOXoAaa.

METO/1bI

Hcnonp3oBanu cieayrolIMe aMHHOKHCIIOTHBIE
nocnenoBarenbHocT.. DakTop anoHrawm EF-Tu
U3 Thermus aquaticus B3sUIE ¢ aMHHOKHCIIOTHOMH
NOCIenOBaTEILHOCTRIO g reHa tufA [12]. Kown-
CepBAaTHBHbIE OCTATKM OIpeNesIeHbl A ceMeicTBa
aybakTepHaNbHBIX PAKTOPOB, U3 KOTOPBIX OTOOpa-
Hbl 13 HE3aBMCHMBIX NPEACTABHTENEH M3 pa3HBIX
BETBEH 3BONIOLMOHHOrO Apesa [13]. 3a ocHOBY
HYMEpaLMH aMHHOKMCIIOTHBIX OCTaTKOB B3SJIU
taxrop anoHrauuu u3 Thermus aquaticus. [pyrue
MIOC/TENOBATENIHOCTH B3SUIM U3 Clleayromux Oak-
Tepuit: Anacystys nidulans, Spirulina platensis, Bac-
teroides fragilis, Chlamydia trachomatis, Mycobac-
terium leprae, Streptomyces aureofaciens, Bacillus
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subtilis, Escherichia coli, Burkhoderia cepacia
( Pseudomonas cepacia), Deinonema sp., Flexistipes
sinursarabici v Thermatoga maritima. JlaHHble ns
NOCJIeIOBAaTEIBHOCTH B3AMH U3 ©Oanka SWISS-
PROT. BeipaBHHBaH{E MOCNEIOBATEIBHOCTEH MO-
ay4nwiu ¢ nomoluplo nporpammel ALIGNMENT
n3 GENEBEE-cepsepa.

Hcnons3oBanu HaHHBIE LU CTPYKTYPHI Heak-
TuBHOro coctosnust EF-Tu-TI® u3 Thermus aqua-
ticus TIpU paspelueHun 2,7 A [3] ¥ s akKTUBHOrO
cocrosiust EF-Tu-GDPNP u3 toro xe opranuzma
npu paspewenn 2,5 A [6]. MUx PDB-kozs! (Brook-
haven Protein Data Bank, USA) — 1TUI u 1EFT
COOTBETCTBEHHO.

Monynu cmemenuit C,-aTOMOB TI7aBHOH Mo~
JIUNENTUIHOH LENU BBIYUCISIN I KaXKAOro U3
TPEX OOMEHOB 10 OTAENbHOCTH. IIpH BBIYUCIIEHHAX
HUCKJIFOUWIM KOPOTKHE HEYNOpSOOUeHHbIE YYacTKH
B Hayasle U KOHILE NOJIMIENTUAHON LENH, a TaKKe
YYaCTKH, COCOUHSAIOIIME HOOMEHBI MEXOy COOOH.
CoBMelIeHHe CTPYKTYP NPOBEJIH ¢ MOMOIUBIO MPO-
rpamMMbl  FIT (m00e3HO IpemocTaBieHa O-poM
A.B. ®unxensuiteiinom). Kpucrtamnel ans cocros-
nus ¢ GDPNP conepxaT ooHy Mounekyny ¢dakTopa
B aCUMMETPHYHOH YacTH 3JIeMEHTapHOM SUeHKH,
HO KpHCTaUbl misa komrutekca ¢ [JId comepxar
TpU MOJEKynbl. MBI HCIIOJIB30BANM AaTOMHBIE KO-
OpAMHATHI 411 MONeKynbl A. PesynbTaTel ansa apy-
rux Mmonexkyn B u C aHanoruyssl.

H3BecTHO, YTO CTPYKTYpa Oenka MOXET 3aBH-
CeTh OT KPUCTALTHYECKOH ymakoBkH. UToOsl mpo-
SICHUTb 3TOT BOIPOC B HalleM Cy4yae, Mbl IMpo-
Bepwin u3MmeHeHus B EF-Tu, oOycnoBneHHble KOH-
TakTaMU BHYTpH kpuctavia s I'1D-popmel, co-
Jepxaled TpH He3aBUCHMBIE MOJIEKYNBI B acHM-
METPUYHOH YacTH KpucTawia. g 3Toro Ml BbI-
yUCITHIH cMelueHHs C,-aTOMOB U1 Pa3HBIX YacTe
AuB, AuC, Bu C u Hanud cpeaHeksaapa-
THYHBIE OTKJIOHEHHS pa3HocTed B auanasoHe 0,09-
0,12 A nns goMenos I, II u III cooTBeTcTBEHHO.
3aTeM MBI NMPOAHATHU3HPOBATIH BCE KOHTAKThl B
KPHUCTAJUTHYECKOH pelleTKe ¢ MOMOLUBIO IpOorpaM-
Ml MODEL (nanubie n1100€3HO MpenocTaBuil A-p
X. Hpwuccen). Ilpu cpaBHEHMH pe3yNbTaTOB KOp-
peNALMIO MEXIy ABYMs HabopaMu OaHHBIX He 00-
Hapyxwid. Kpome Toro, oTkionenus C_ -aToMoB
IJI8 pa3HbIX 4yacTed KaxJoH mapel ObUIM HA TmIO-
PANOK BETMYMHBI HHXKE, YEM COOTBETCTBYIOLIHE
pasHoctu mnsa C -atomos B I'JI®- u I'Td-cocros-
ausax (3,88, 1,90 u 0,98 A ans nomenos I, II u
III cooTBeTCTBEHHO). DTH peE3yJbTaThl IIOATBEP-
XIAKT KOPPEKTHOCTh NMPEATIOKEHHOIO HaMHU MOJ-
X04a, IPUMEHSEMOTO 1T U3YYeHHS (PyHKLIMOHAIb-
HBbIX M3MEHEHHH B [JIABHOH IOJHUIENTHIHON LIEIH
C HMCITOJIb30BAaHHEM CTPYKTYDHBIX AaHHBIX. AHaNHU3
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B3aUMONENHCTBUN MEXJIy IOMEHAaMH OCHOBAaH Ha
BHYTPHATOMHBIX KOHTAKTaX HEBOAOPOIHBIX aTo-
MoB. BriGpanHas rpaHuua paccrosuuii 4,0 A sxiio-
yaeT B cebsi BOJOPOIHBbIE CBSI3H, HOHHBIE, NOJSp-
Hbl€ U HENOJISpHblE KOHTAKThI [NIaBHBIM OOpa3oM
OOKOBBIX LleNed aMHHOKHCIIOTHBIX OCTaTKOB.

PE3YJIbTATBI M OBCYXIEHHME

I'omMosiorus nocnenoBaTebHOCTeH GaKTepHasib-
ubIX EF-Tu ¢axrtopos. benkosas uens EF-Tu (ans
reHa tufA) vz Thermus aquaticus comepxut 405
AMHUHOKHUCJIOTHBIX OCTaTKOB [12], CBEPHYTHIX B TpH
goMeHa, coctosmux u3 211, 100 u 94 ocraTkos.
ITocnenoBaTenbHOCTD ISl IPEACTABUTEIBHOIO Ha-
6opa Biioydaer 90, 33 u 40 HAGHTHYHBIX MO3ULMIA
AMUHOKHCIIOTHBIX OCTATKOB, YTO COCTaBiseT 42,6,
33,0 u 42,5% npna gomenos I, II .u III coorBeT-
CTBEHHO. Bcsi 6enkoBast mocieaoBaTeIbHOCTh CO-
OePKUT 163 uOeHTHUYHBIX ocTraTtka wid 40,2%,
6onblias 4acTh KOTOPHIX OTMEYEHA B BepXHEH
yacTH puc. 1. bBonbmuHCcTBO M3 HUX, 79%, OTHO-
CATCA K OOCTYNHBIM HJIM MOBEPXHOCTHBIM OCTaT-
KaM. MOXXHO OTMETHTb TOJIBKO TPH CHeuH(UYHBIX
IO MOCJIeI0BAaTEIBHOCTH O0JIACTH C HOMEPAMH OC-
TaTkOB 33-49, 179-201 u 352-359, kotophle co-
Iep)XaT OejIellMH MM 3HauduTenbHble (0T 2 mo 10
OCTaTKOB) BCTaBKH. Taxum oOpa3oM, HMeeTcs I0-
BOJIBHO BBICOKAasi TOMOJIOrHUS IO IOCJeI0BaTeNlb-
HOCTH B OakTepHasbHBIX (hakTOpax I BCEH Mo-
JIEKYJIBI, HO C MOHM>XEHHOHN BETHYMHOMN A IOoMe-
Ha IIL

KondopmannonHble H3MeHeHHS TJIABHOH LeNH
EF-Tu n3 Thermus aquaticus B IByX COCTOSHHSX:
cemannpix ¢ I'ZI® u I'TP. Kondpopmauuonusie
cmewienns C-atomoB mns EF-Tu w3 Thermus
aquaticus, TIQIY4YE€HHbIE C HCIOJIb30BAHHEM PEHT-
T€HOBCKHX CTPYKTYDHBIX NaHHBIX, MpPEACTAaBIIEHBI
Ha puc. 1. Bonbiime BHYTPH- M MEXIOMEHHbBIE
H3MeHeHHus ObUTH 0OHADPYXEHBI Cpa3y Xe, KaK TOJb-
Ko ObUIM ompeneneHbl CTPYKTYPhl B ABYX COCTOS-
HUAX [3,6]. OoHako OeTalbHOFO aHajln3a BCEX KOH-
(GOpMaLMOHHBIX HM3MEHEHHH He ObUIO CaeslaHo.
Y1068l BOCMONHUTE 3TOT mpobes, Mbl MpOaHasIH-
3UpOBAJIM MOJHbII HabOp BHYTPHIOMEHHBIX Iepe-
CTPOEK B IJIaBHOH MOJHMIENTHRHON LenH. AHaIU3
TOHKHX M3MeHeHHH KoHpopMaimu OOKOBBIX Lened
TpebyeT 6osiee BHICOKOTO pa3pelieHus, U B JaHHOH
pabore o He npoBoautcs. HaubGonee BaxkHBIM
I nepegayd KOH(POPMALMOHHBIX U3MEHEHHH OT
MeCTa MEPBUYHOM aKTHBALMH (HYKIEOTHUACBS3BI-
BAIOIIMH y4YyacTOK) K IOPYrHM 4YacTsM MOJIEKYJIbI
SIBJIIETCA B3aMMOJEHCTBHE MOCPENCTBOM MEXIO-
MEHHBIX KOHTakTOB. [To3TOMy Ha 3TH B3auMopeH-
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cTBUA MBI 00paTuM ocoboe BHUMaHHE. PaccMoT-
puMM CHauaja cMeuleHue monyned pasHocted C,-
aTOMOB VISl Ka)KAOTO M3 TpeX JOMEHOB OTHENbHO,
KOTOpbI€ BO3HHKAIOT MPH Nepexole U3 HeaKTUBHOA
tdopMbl PakTOpa K aKTHBHOM.

Homen I (ocmamxu 19-209). B nomene I npo-
ABNIAIOTCA ceMp ObnacTed cmewenud C -aTOMOB B
rnaBHoi uenu (puc. la). CooTBercTBHE ompene-
JIEHHBIX YacTeil B HEKOTOPHIX OOIACTAX U KOHTaK-
ToB OOKOBbLIX mHemned Mexay aomeHamu II u III B
I'’I®- u I'Td-bopmax 4yeTKO BUAHO Ha rpaduke.
Bonwsumme nepectpoiiku B obnactax 2-4 Obutu 3a-
MeueHbl paHee B paboTte [6]. 3meck MBI paccMmar-
puBaeM I 3THX OOnacTed OeTald KOHTaKTOB
OOKOBBHIX LENel Mexay goMeHamu (Tadn. 1), ko-
TOpBIE MOTYT OOBACHUTH MYTH Nepeaadu KoHdop-
ManroHHoro curHana. Obnacte | (octaTtku 19-30)
co cMmewenusimu C -atomos ot 1,2 mo 2,4 A He
MMEET KOHTAKTOB C APYrMMH noMeHamu B [ J[P-
U [ TD-cocTosHUAX. DTOT Y4acTOK OTBETCTBEHEH
3a CBA3bIBaHHE a- U PB-pocdaToB B HyKIeOTHAAX.
O6nacte 2 (ocTaTkH 43—71) umeeT cMemenus C,-
aTtoMoB oT 1,2 10 22,1 A. OHa He UMeET KOHTAKTOB
6oxospix nemnei ¢ nomeHoM II B I'/IP-cBsizaHHOM
COCTOSIHHM M HMMEET HECKOJBKO CHIIBHBIX KOHTaK-
TOB ocTaTkoB 43, 6769 B I'Td-cBA3aHHOM CO-
CTOSHHH. VIMeeTcs HECKONBKO KOHTAKTOB ArgS9
u Ile61 ¢ momenom II B I'/IdD-cBg3aHHOM COCTOS-
HHH, U HeT KOHTAakTOB B [ TD-cBA3aHHOM COCTOS-
Hud. O6nacte 2 ConepXMT 3QPEKTOPHYIO METIIO
(ocratku 41-62), xotopas sbi3biBaer I Td-a3Hyro
peakuuio u ocratok Thr62, ceassiBaromuit y-oc-
¢dat. Mpl MOXEM 3aKITIOYHTh, YTO KOHGpOpMALH-
OHHBIH CHrHajl OT 3TOH obyactw B gomeHe I B
['TD-CcBI3aHHOM COCTOSHHHM NepelaeTcsi IOMEHY
II rnaBHbIM 0Opa3oM depe3 KoHTakThl ¢ Glu43,
His67 u Gln69. O6aacts 3 (eﬁaﬁn—%}—&&%?g‘?/
cMmeuienus C -aToMoB B nuanasone 1,1-6,1 A a
COIEPXUT CEMb MEXATOMHBIX KOHTakToB Arg75 B
I'J1P-cBsi3aHHOM COCTOSSHMH ¢ qoMeHoM II u xoH-
TAKTHUPYET HECKOJIBKHMMH OCTATKAMH C [IOMEHOM
II B I'Td-cBazannom coctosiHud. Odnacts 4 (oc-
TaTKH 90—102) uMmeet cMmewenns C,-aTomoB OT 1,3
mo 8,1 A BonbIiuoe 4MCIO B3aMMOLEHCTBHI BKIIO-
yaer 33 MexaTOMHBIX KOHTakTta ¢ goMeHoM II B
['TP-cBA3aHHOM COCTOSHHH M 12 KOHTAaKTOB C
nomenoM III B I'JId®-cBs3aHHOM coCTOSSHMH. Bpulo
NOKa3aHo, 4YTO MEpeCTPOHKH CIHpajed B 06-
nacTax 3 U 4 ABASIOTCS OBMXYUIEH CUIOH B 00-
pa30BaHHH NPOYHOrO B3aUMOAEHCTBHS AoMeHa I
¢ nomeHamu II u II1 B I'TD-cBA3aHHOM COCTOSIHUH [6].
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Puc. 1. Momynu cmemennit C,-atomoB B momeHe 1 (a), momene II (6) u momere III (B) dpakTopa anexrauun EF-Tu
u3 Thermus aquaticus. Ha BepxHel 4aCTH pUCYHKOB IIOKa33HBl KOHCEPBATHBHBIE OCTATKH, & TAKXKE OCTATKH, y4aCTBYIOILHE

B MEXIOMEHHBIX KOHTakTax B ['IM- u I'T®-cea3aHHOM nojioxkerusx. [IyHKTUpHas rOpH3OoHTallbHAA JINHHA YKa3bBaeT
TPaHHULY 3HAYHMBIX BENHYHMH cMelieHHH C,-aToMOB.

BHUODPU3UKA TOM 46 BrIN.6 2001
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Ta6auna 1. MexaTomHbie KOHTaKkThl 6okoBbix uened B EF-Tu u3 Thermus aquaticus (paccrosHue s 4,0 A

Jlbmeﬂ I (ocraTtku 19-209) Howmen I (ocratkn 220-309) Homen III (ocraTkm 313-403)
- Konuqecréo KOHTAKTOB | .rar. | KoOAHMYECTBO KOHTAKTOB | heratky L KonnyecTBo KOHTAKTOB
OcraTku
foMena [ l;IOM(?H 11 Jomen III | xu no- Jowmen | Jowmen III | nomeHa JowmeH I Howmen 11
~|rpe rte | rae | rre M Urne [rmo | oo [rto| M [roo|rmo e rmo
$BGh| - | 10 - 24Pro| - | - | - | 2 |39sec| 7| - | - | -
S9Arg | - - 10 - f225Vval| - - 2 4 321 Tyr 1 - - -
611le - - 2 - 226 Glu| - 11 - - | 323Leu | - 11 - -
65Thr | - 1 - - |234Arg| - 1 - - |326Glu| - 2 - -
67 His - 11 - - J241 Arg| - 10 - - 1 327Glu 1 11 - -
68 Val - 2 - - 244 Arg| - - 7 - | 343Tyr | - 2 - -
69 Glu - 20 - - J256Val| - - 2 - |345Arg | - 5 2
75 Arg 7 9 - - |257Gly| - - 1 2 | 346Thr | - - 9 11
76 His - | - - 258 Leu| - - 6 5 | 347Thr | - - 2 6
78 Ser - 5 - - 272 Met| - 2 - - 349 Val - - - 1
891le - - | 4 4 |273His| - 21 - - |367Asn| 4 - - -
90 Lys - - i 1 274 Arg| - 10 - - 1369Thr | 3 - - -
Q1Asn | - 3 - - |275Lys| - 4 - - | 376Lys | - - - 1
92 Met | - - 3 - |285Asn| - 11 - - | 377 Pro - - 6 6
931e - - 13 1 J300Arg| - 6 6 2 378 Val - - 2 4
94 Thr - 4 6 - [301Gly| - - 3 10 | 379 Ala - - 7 -
95 Gly - - 9 - 1303Vval| - - 5 — | 38Leu| - - 3 -
97 Ala - 1 - 3 381Glu | - - 11 -
98Ghn| - | 13| - - 385Arg | 28 | 7 - -
99 Met | - 2 - - 386Phe |- 6 7 - -
100Asp| 1 10 - - 387 Arg | - \ - -
117 Arg| - - - 7 389Arg | - 7 - -
118Glu| - - - 8 394Thr | - 6 - -
121 Leu| - - - 1 397 Ala 4 6 - -
122Leu| - - 1 2 398 Gly 2 2 - -
124 Arg | - - - 1 399 1le 2 - - -
125GIn| - - 10 21 401Gln | 2 - - -
126 Val | - - 1 1
130 Tyr | - 7 - -
61 Tyr| - | - | - | 6 |

o HacTosIero BpeMeHH ObLIO MaJIo YOENEHO
BHUMAaHHUA TNepecTpOHKaM B Jpyrux oOnacTsx B
gomeHe I, Ttak xe kak ¥ B aomeHax II u III.
Huxe Mbl ONKMCBIBaEM HOBBIE 00J1aCTH MEPECTPOEK
IUIA BCEX Tpex AOMeHoB. Bo3MoxHoe MX (yHK-
IHOHAJIbHOE 3HAauyeHHEe OyNeT paccMOTpPEHO B crie-

BUODU3ZUKA Tom 46 Brin.6 2001

aywoleM pasaene. B momene I Mpl Hauuim Tpu
JIOTIOJIHUTENbHbIE OoOnacTu: obnacte S (OCTaTKH
105-131), o6nacts 6 (ocraTtku 135-150) u obmacTs
7 (octatku 174-196). Obnacts 5 BKIIOYaeT B cebs
y4aCTOX THNa mneTis-cnvpanp-netis. OHa COOT-
BeTCTBYyeT KOoHTakTaM ¢ aomeHoM III xax B [ AD-,
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Tak ¥ I'Td-cBA3aHHOM cOCTOSIHMAX. BONBUIMHCTBO
3aMETHBIX KOHTAKTOB oOycnoBnensl GlInl25 B
I'Id-cBsizanHOM cocTosHud u Argll7, Glullsg,
GInl25 B I'Td-cBA3aHHOM cOCTOAHHA (Tabm. 1).
Obnactu 6 u 7 BKIWOYAKOT B ceOsA y4aCTKH IIET-
NA-CIIMpaib W CrIUpaib-nieTas. OHU pacrnoJIOKEHbI
OnMM3KO OpYr K OPYLY Ha BHEIJHHX YacTSX MOJe-
Kyabl. [JO3TOMY OHHM He y4yacTBYIOT B KOHTaKTax
C apyrumu pomeHaMu. Cneayer OTMETHTb, 4YTO
obnacti 1-6 coCTOAT U3 KOHCEPBATHBHBIX TOBEPX-
HOCTHBIX OCTATKOB, a 00nacts 7 — TOJBKO U3
HEKOHCEPBATUBHBIX H CHeLH(PUYECKHX.

Homen II (ocmamxu 220-309). Jomen 11 BxT10-
4YaeT 4eTbIpe 001aCTH KOH(POPMALIMOHHBIX H3Me-
HeHui co cmeweHuamu C,-atomMoB oT | go 2 A
(puc. 16). Bce oHM HaxoOATCA HA BBICTYNAKOLIMX
nernsx (puc. 2). Obnacte 1 (octatku 231-234),
obnacts 2 (ocTaTku 259-261) 1 06nacTs 4 (OCTaTKH
294-297) conepxat 4erkue Nuku cmeweHuit C -
aTOMOB, HO OHM HE€ NpOABIAIOT YETKOH KOppes-
UMK ¢ KOHTakTaMM ¢ goMeHamu I u III B oboux
‘cocrosanusax. Tonbko o6nacts 3 (ocratku 272-278)
CoOepxHUT 37 MEXATOMHBIX KOHTAKTOB OOKOBBIX
ueneit ¢ pomeHoM I B I'TD-cBI3aHHOM COCTOSHHUHU
nocpeactBom octatkoB His273, Arg274 u Lys275
(tabn. 1). Obnacte 3 mpencraBnsger co6oOM ApPKUH
Cllyyail  HENMOCPENCTBEHHOTO  KHHEMaTHYECKOIO
BIIMSAHUA, OOYCJIOBJICHHOTO NEpegayer CUrHajia oT
katanutudeckoro nomeHa [. Takum oOpasom,
MOXHO IMPENIOJOXKHTh, Y4TO 0ONacTb 3 OTBETCT-
BCHHa 3a HEMOCPEOCTBEHHYIO 1epenayy KoHGpoOp-
MaLHOHHOIO cUrHana oT pomena 1 x gomeny II.
O6nactu 1 u 3 ABOAIOTCA KOHCEPBATHBHBIMH, a
obnactu 2 n 4 Her.

LHomer Il (ocmamrxu 313-403). JHomen III
HUMEET TPH OOJIACTH CHIBHBIX KOH(MOPMalMOHHBIX
u3MeHeHMH oT 1 mo 4 A (puc. 1B). Bce oHm
Ha#JeHbl B BhICTyHNalolmx nernsx (puc. 2). O6-
nacte | (ocrtatku 344-348) He UMeeT KOHTAKTOB
¢ ngomeHoM | B I'/JID-CBA3aHHOM COCTOSHHH, HO
obpa3yer 6 KOHTaKTOB OOKOBBIX LEMNeH OCTATKOB
343 u 345 B I'TD-cBA3aHHOM COCTOSHMH. ITa
obnacTh OYeHb YETKO KOHTAKTHPYET C AOMEHOM
II: 16 xouraktoB (I'’I®) u 19 xourtakroB (I'TD).
Ob6nacte 2 (ocratku 357-359) He obpasyeT KOH-
TaKTOB, NIOCKOJIbKY OHA pAacIONOXEeHA Ha BHEUIHEH
yactu Monekynel. Obnacte 3 (ocratku 390-394)
COLEPXHUT KOHTAKTHI GOKOBOH LEMH TONBKO Of-
Horo ocratka Thr394 ¢ gomenom I B I'/Id-ces-
3aHHOM cocTOAHHU. OaHAKO BOIM3H OCTaTKOB 385—
389 u 397-401 BHAHO MHOTO KOHTAKTOB C JOMEHOM
I xak B I'T®-, Tax u I'J]D-CcBA3aHHOM COCTOSAHHUIAX,

BPAKHUKOB, UHMPTAI3E

KOTOpPBbIE MOTYT BBI3BaTbh CHJbHbIE cMeueHus C -
aTOMOB B AuanasoHe 2-4,2 A

KpoMe 3toro, Mel HabmoganH O4eHb HU3KHUH
¢on cmemenuii C, -atomoB m1a aomena III mo
CPaBHEHHIO C IPYTHMH NOMEHAaMH. JTO MO3BOJSET
HaM BBUIENIUTH ABE AOIOJHHTEILHBIE 0OIacTH ¢
HeboNpIMMH HM3MeHeHHsIMH Tnopsiaka 0,5-1,0 A
Obnacts 1A (octaTtku 325-332) COCTOUT IJIABHBLIM
06pa30M U3 KOHCEPBAaTUBHBIX OCTATKOB U 0Opa3zyer
omuH xoHTakT (I'A®) u 13 xouraktoB (I'TP) ¢
nomeHoM I. O6nacte 2A (ocratku 377-385) no-
meHa III umeer 04eHb YETKHE KOHTAKThi ¢ HOMEHOM
I: 28 xouraxroB (I'J®) u 7 xouraktoB (I'T®D),
u ¢ pomeHoM II: 29 xonrtaktoB (I'IP) u 10
koHTakTOB (I'T®). Takum obpasom, obnacte 2A
HMeEeT BaxKHble B3auMMopeicTBus aomena III ¢ mo-
MeHamy | u I, u oHu coxpanstorcs kak B ['APD-,
Tak U B [ Td-cBA3aHHOM COCTOSHUAX. Bee obnactu
JOMeHa 00pa3yloTCs KOHCEPBATHBHBIMH OCTaTKa-
MU, 32 UCKJIIOYEHHEM obOnactu 2A, koTopas Co-
OEPXUT HeOOoNbLIOE KOJUYECTBO  CIIPSTaHHBIX
BHYTPH MOJEKYJIbl KOHCEPBATHBHBIX OCTAaTKOB.

DyHKUHOHAILHOE 3HaYeHHe HaOmoaaeMbiX
KOH(OPMALHOHHBIX H3MEHEeHHH I1aBHOH OeKoBOMH
uend EF-Tu w3 Thermus aquaticus npu nepexone
n3 I'T®- B I'I®-crazanHoe cocTosiHMe, OO0LIME
CBOMiCTBA BCex Habniogaembix obnacteil co 3Hayu-
TeNbHBIMH cMelueHUAMU C ,-aTOMOB CYMMHPOBAHBI
B Tabn. 2 ¥ Ha puc. 3. OHH Takke CpaBHHUBAIOTCA
CO CTPYKTYPHBIMHM JaHHBIMHM I TPOHCTBEHHOTO
koMuiekca EF-Tu-GDPNP-aa-tPHK [8], komruiek-
ca EF-Tu'EF-Ts [10] U 31€KTpOHHO-MHKPOCKOIIH-
4eCKUMH AaHHBIMM 70S pHOOCOMHOH cy64acTHUBI
¢ EF-Tu dakropom [14].

PaccMoTpuM nonyyeHHbIE pe3ynbTaThl C PyHK-
LUMOHANBHOH TOukM 3peHus. Jomen I comepxur
CEeMBb IPOTSKEHHBIX ObJracTeil- koHGOPMaIHOHHBIX
cMewieHHi. O6nacti 1-3 NpHHUMAIOT y4acTHe B
cpaseiBanun [P, I'TOD, voHa MarHus M Moje-
KYyJIbl CTPYKTYPHOH BOIBl B paiioHe y-pocdaTHOH
rpynnel B TP, O6nactu 3-5 OTBETCTBEHHBI 3a
B3aumozeicteue goMeHa I ¢ ApyruMu nomeHamu,
M CHTHAJ TIepeCTPORKY MOJIEKYIbI NEPENAETCS TOY-
HO uyepe3 3TH obnactu. CyluecTBeHHas 4acTb 00-
Jactd 6 yyactByer B obpa3oBaHuM KoHTakTa EF-
Tu ¢ ¢akTOpoM ryaHHH-HYKIEOTHIHOro oOMeHa
EF-Ts (tabu. 2). Panee 6bu10 noka3aHo, uto EF-Tu
u3 E.coli xontakTupyet ¢ 6enxom L7/L12 B cocTaBe
50S pubocomuol cybyacTuubl B komIutekce ¢ I' T,
aa-TPHK®® y OpyriMu BaXXHBIMH KOMIIOHEHTaMH
[14], v monuas xoHTakTHas ob6bnmacte EF-Tu u3

BUO®HU3NKA Tom 46 Bem.6 2001
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N21i3

Pl j '
4

Puc. 2. Hanoxenpe xona mommnentnaHo¥ uenu B Buae C,-atomoB B momeHax 1l u III daxropa EF-Tu us Thermus
aquaticus B T'JP- m ITD-cBA3aHHOM COCTOSHHUAX. BBICTYNalOUWME METIM CO 3HAYMTENBHBIMH CMELEHHAMH
HEPEHYMEPOBAHBI COTNAacHO puc. 1 u Tabn. 2. Bepxusas yacte — nomeH I, HuwxHAa 4yacTe — aomen IIL

Thermus thermophilus cquTaeTca N0 aHANOTHH Kax  KOHUOB (Tabn. 2). O6nactu 1 ¥ 3 ABNAOTCA KOH-

obnacte 7. Ob6nactu 1-6 sBnsiorca HauboNee KOH-  CEPBATMBHBIMM, TOrAa Kak objactd 2 U 4 — cne-

CEPBAaTHUBHBIMH, TOrZAa KaK 06J1aCTh 7 MONMHOCTHIO  LU(HYHBIL

creunduIHa. B nomene IIl o6mactw 1 ¥ 3 OTBETCTBEHHEI
B nomene II obnacru 1 u 3 yyacrByor B 3a cBasmiBaHue ¢ aa-TPHK Ha cnenyromeMm ¢yHk-

cesaspiBanuu EF-Tu ¢ aa-TPHK oxono 3'- u 5'- uUMOHanbHOM mare (tabn. 2). Obnacte 2A goMeHa

BUODPHU3HUKA Tom 46 Bpin.6 2001



1034 BPAYKHUKOB, YNPIAI3E

Tab6muua 2. Habnonaembie NepecTpOHKK I'JIaBHOW MONHOENTHAHON uenu ¢axtopa anonraunu EF-Tu n3 Thermus
aquaticus, cssazanHoro ¢ I'T® u I'AD

Ho- Unpa-

Mep PHaHTBI

06~ Howmepa uACOl’ OT Bcex CTpyKTypa ¥ KOHTaKTbl IOMEHOB DOYHKLMOHANLHBIA CMBIC

OCTaTKOB| A, rms
nac- ocTaT-
TH KOB
HomeH I*

5 105-131 | 1,2-2,3 |9 n3 27 | Cmpyxmypa: neTna-Cnupaib-neTis CunbHblE KOHTAKThl MeXOy noMeHamu | u
Konmarxmet ¢ 0omenom II: wet kourtaktoB | I[II B FAD- n I'Td-coctoanuax. Haubonee
B [ JI®D-cBA3aHHOM COCTOAHMH. TOJBKO | 3HAYUTENILHBIMH SBJIAIOTCH OCTaTkU Argll7,
onuH octatok Tyr130 obpasyer kontaxtsi | Glull8 u GInl25 (nokasano B NaHHQH pa-
B ['T®d-cocTosunn 6ote). Qcratkn Thrl09, AspllQ u GinllSs
Konmaxmei ¢ domenom III: MHOTHE OCTaT- | 06pa3yrOT KOHTAKTHI ¢ pakTopom EF-Ts no
KM 06pa3yioT KOHTakThi kak B [ M-, Tak | ananoruu ¢ Tu-Ts xommnekcoM u3 E.eali [10]
H I'Td-cocToaHHAX

6 |136-150 |1,0-34 |6 u3 15| Cmpyxmypa: netnsa-cnupanb OcTatkH 142-150 06pa3yloT y4acTOK €BA3bI-

Konwmaxmet ¢ dovmenavu II u HI: Her parus ¢ EF-Ts no asanoruu ¢ Tu'Ts Kom-

E.cali [10].
7 174-196 | 1,0-2,0 | 0 u3 23 | Cmpykmypa: CMpasb-NIETNIL Ha BHELIHEH gn&xg%;{aggb B;;HIME)HC]ﬁCTByC’I‘ ¢ L7/L12 Bbi-

YacTH joMeHa I 50S cyBuact 6oc Ka
Konmaxmot ¢ domewamu II u III: Her gg{;‘;rﬂgamx EI};-Tu ;;ucEPCHO],' COMIPﬁ(p ﬁ
aa-TPHK [14]
Howmen 11
1 231-234 | 1,2-1,9 |4 u3 4 | Beicrynaroowas Inerias Ha BHewuHed uyacTd | [IBe nerin 229-236 u 272-277 obpasywor
IOMEHA KapMaH LIS 3'-KOHUEBOrO afl€HWHA, KaK 3TO

Konmaxmet ¢ domenom I HeT KOHTAKTOB | 6sm0 noxaszano ans EF-Tu u3 Thermus
B I Id-cocTossHuy. Tonbko ONHH KOHTAKT | aguaticus ¢ Aposxkesoii ®en-tPHK u apa-
Arg234 B I'Td-cocTOAHHH norom I'Td [8]

Koumaxmet ¢ domenom III ner

2 | 259-261 1,0-1,3 |0 u3 3 | BricTynarowas neTins Ha BHeWHeH 4acTH | Eiue He M3BECTeH
IIOMeHa
Konmaxmut ¢ domenamu [ u IIl: Her

3 272-278 | 1,2-1,9 |3 u3 6 | BeicTynaromas netna Ha BHeluHeH 4yacTH | [Tetns 272-278 OTBETCTBEHHA 3a HEMOCPEN-
IOMeHa CTBEHHYIQ I€penaqyy KOHGOPMaUHOHHOTO
Konmaxmei ¢ domernom I: HET KOHTAKTOB | curHana oT aomeHd I k nomeHy 1. Drta nerns
B I'Id-, Ho mMHOrO B I'T(M-COCTOAHHAX | ofjpajyeT TakXke Y4YacTOK CBA3bIBAHHA aa-
Kornmaxmei ¢ domenom III: Her TPHK [8]

294-297 | 1,4-1,7 |0 u3 4 | BeicTynarowas Ieris Ha BHeWIHEH 4acTH | Fiue He M3BecTeH

4 IOMeHa
Koumaxmut ¢ domenamu I u III: Her
Homen 111
1 344-348 | 1,0-1,3 |4 u3 5 | BoicTynarowas nemis Ha BayTpeHHeH 4ac- | [letng n3 octaTkoB 346348 gbpaayer cTeHky
TH LOMEHa KapMaHa s cBa3biBaHus aa-TPHK §'-xoHua,

Koumaxmui ¢ domenom I HeT XOHTaxTOB KaK 23TO Obino nokaszaHo mia  Thermus
B ['JI®-coctoannu. Heckonpko KOHTAKTOB aquaticus EF-Tu B XOMIUIEKCE C APOXOKEBON
B I'T®-cocTosnuu @en-TPHK u ananorom FT® [8]

Konumaxmui ¢ domenom II: MHOTO KOHTax- '
ToB Kak B [ T®-, Tak u B [ JP-coCTOAHHAX

2 357-359 | 1,0-2,2 |0 u3 3 | Beicrynarouias neTis Ha BHELWIHEH 4YacTH
JIOMeHa Ewe He H3BecTeH
Konumaxmui ¢ oomenamu I u III: Her

3 390-394 | 1,1-42 |5 u3 5 | BeicTynamoomas NeTiA, PacrnojiOXeHHas B
uHTepdeiice Mexay nomenamu [ u 111 QOcratok Gly391 QomieH B3aMMOIEHCTBOBATS
Konmaxmyi ¢ omenom I: TOIBKO OOMH | ¢ T-uepernkom aa-TPHK 1o anajoruu ¢ xom-
Thr394 obpasyer konTaktsl B ['T®-co- | rnutexcom EF-Tu u3 Thermus aquaticus, Ipox-
CTOSHHH xeBoH @en-TPHK u ananorom ['T® [8]

Koumaxmet ¢ domenom II: Her i

*Qbnactu 1-4 noMena | omHcaHbl B TEKCTe.

BUODU3HUKA Ttom 46 Bom.6 2001
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Rs L7/L12

Pne. 3. @ynkuHOHanbHEIE 3HAYEHHS HabmomaeMbix obnacTed KOH(GOPMALMOHHBIX M3MEHEHUI [NaBHOH Oe 1KoBOH uenu
EF-Tu u3 Thermus aquaticus B I'Td-cBsa3anHoM cocTosHMH. OrTHecenue oOIacTed, YKa3aHHBIX CTPENKaMH, COEJIAHO
Ha OCHOBE H3IBECTHBIX HAHHBIX (CM. TEKCT). BBIOEJIEHHBIE YYACTKM COOTBETCTBYIOT 00OJAacTAM €O 3HAYMTEILHBIMH

nepecTpoiikaMy [MTaBHOM uend Oenka.

I1I o6pa3yeT MHOrOYHCIEHHbBIE KOHTAKTHI C HOMe-
Hamu I u II, koTopele UMEIOTCA B MOjIEKyne (ak-
Topa kak B I'//I®-, Tak u B ['Td-cBg3aHHOM €O-
CTOSHHUAX.

DyHKUHOHATbHAg poib 0B/1acTe 2 U 4 (IoMeH
II) u o6nactn 2 (momen III) eme He u3BecTHa.

MEI TonbKO npeanonara€M, 419 OHH MOryT IpH- .

HHMaTh y4acTHEe BO B3aMMOJIEHCTBUH ¢akTopa C
NOBEPXHOCTHIO PHOGQCOMBIL.

Mp! nony4mwid M NpOaHalIM3HpOBAIH TOJHBIM
Habop cMeleHHH C,-2TOMOQB MpH MNepexoje u3
I'T®- B I'1dD-cBa3zansoe cocTrosude. O6acTy 3Ha-
YUTENBHRIX H3MEHEHHMH OXBATHIBAIOT CYHIECTBEH-
HYXO 4acTh MOJEKYIEl, U OGONBIIMHCTBQ M3 HHX,
Kak IOKa3aHO a posteriori, UMEIOT ACHBIH (DYHK-
LUHOHAJIBHRIA CMBICI. HXx cmpykmyphoe 3Hauerue
3aKIOHUAeMcs 8 nepedaue KOHPOPMAYUOHHO20 Cuz-
Hana om mecma NepeoHavaIbHOU nepecmpouku Mo-
nexkynpt 6 I TD-ceazvisarowem yenmpe K Opy2um
yacmam MOneKynvl. 3ma nepeoaya npoucxooum ye-
De3 MeXCOOMEHHble KOHMAKMbL U npeocmagiiem co-

BHUODPU3HUKA ToM 46 BRIT.6 2001

poti noocmpotiky cmpykmypbl axmopa 01 8bino-
HeHUs €20 (DYHKYUOHANbHOU pOMU HA CAe0yIouuUX
amanax 6enKkee8gzo cunmesa. JIeHCTBUTENBHO, MHO-

‘THE npe€aonpe€aeji€HHbIE MECTa, CBA3dHHBIE C KOH-

(hOpMaLIMOHHBIMH U3MEHEHHSAMH, YUaCTBYIOT HEIo-
CPEOCTBEHHO Ha CIERYIOWMX 3Tanax (pyHKUHUOHH-
poBaHHa ¢axTopa 3noHrauuy EF-Tu. Hanpumep,
onpefneNeHHble OONACTH OTHOCATCH K CBS3BIBAIO-
M yuactkam EF-Ts, aa-TPHK u L7/L12 na 50S
pubocoMHOIH cybuacTHLe. 3TO IOALEPKUBAET
uoewo, yto ¢aktop EF-Tu momxen obecrneuuts
CBOIO CTPYKTYpPy B aKTHBHOH ¢opme TakuMm 00-
pa3oM, 4TOOBI ObITb TOTOBBIM [UIS CIIEQYHOLIMX
cTanuid ero (QyHKUMOHHpOBaHHUA. bBonbIIMHCTBO
obnacTelf cogepXaT IBOJIIOLIMOHHO KOHCEpBATHB-
Hble ocTaTKH. OQHAKO CBA3BIBAIOIIMH Y4acTOK [O-
MeHa I (B obnactu 7) EF-Tu x pubocome siBnsiercs
abcomoTHo cnenmduunpiM. HakoHen, Mpl MoxeM
OTMETHTDb, YTO IOJYYeHHbIE pE3ynbTaThl NpHME-
HUMBI KO BCEMY ceMeHCTBY OakTepHaJbHbIX (ak-
topos EF-Tu.
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3AKJIIOYEHME

MBI npUMEHHIN CUCTEMATHYECKUH NMOAXON IS
3bGdEKTUBHOTO ONpeleneHus U AajbHelero aHa-
nu3a nonHoro Habopa nepecTpoex BHYTpH Oenko-
BLIX JOMEHOB, KOTOpPBIE INPOUCXOOAT B (pakTOpe
EF-Tu B pa3Hbix KOH)OPMAIMOHHBIX COCTOSHHSIX.
310 OBUIO CHenaHO TONBKO AN U3MEHEHWH INaB-
HOH LenH, a MMEHHO A OTKIOHeHHH C-aTOMOB.
Ha sT0iif 0cHOBe MOXeT ObITh CleNnaH AajIbHEHILIHH
JOETABHBI aHA/IU3 COOTBETCTBYIOIUHMX OOKOBBIX
IPYNI aMHHOKHUCIOTHBIX OCTaTKOB. [[aHHBIA Mmon-
xon OBUI NMpHMEHEeH A1 Haubosee XOpOIoO H3y-
yeHHoOro ¢axtopa anonrauuu EF-Tu, cBa3aHHOTO
¢ I'T® u I'J®. Mbl NOATBEpPOMAHN BCE yXKE H3-
BECTHbiE W3MEHEHHs, U 3TO OOKa3biBaeT HaAEXK-
HOCTB IpEeIOKEHHOro noaxona. B momonHeHue x
39TOMY, OBUIM HaMZEeHbl MHOTOYMCIIEHHBIE Ilepe-
CTPOMKH B IMIaBHOH LieMnH, npoucxonsamue B EF-Tu
IpH Nepexole U3 HEAaKTHUBHOH (HOPMBI B aKTHBHOE
cocTtosiHue. PaccMOTpeHue a posteriori peHTreHo-
CTPYKTYPHBIX OaHHBIX pa3HbIx komruiekcoB EF-Tu
MO3BOJIIET MNPU3HATL (PYHKUMOHABLHBIH CMBICIT
IPYNI OCTAaTKOB CO 3HAYUTENbHBIMH CMELIEHHSIMH
C,-atomoB. Bonee Toro, HekoTOphie HOBBHIE, BO3-
MOXXHO (DyHKUMOHA/IbHO BaXKHbIE, MECTA OBLIH OIl-
peneneHbl Oonee AeTanbHO M TOYHO. [lonyyeHHbie
JaHHbIE MOTYT OBITh MOJIE3HBI AN JI060ro ceMel-
crBa ¢akTtopoB anmoHranuu EF-Tu U3 sybakTepHii.
B Hacrosiiiee BpeMs MHOTHE M3 BBIABJEHHBIX B
OAaHHOH pab6oTe (QYHKLUHMOHATLHO BaXHBIX MECT
¢dakTopa snmoHrauuu EF-Tu moryt 6niTh 3ddex-
THBHO HCIOJIb30BaHbl B OelIKOBOH MHXXEHEPHH LIS
KOHTpOJs1 OEIKOBOro CHHTE3a B KIIETKE.

MOXHO mNpeanoNoXUTL, YTO HabnrogaeMbli
addexT sBnseTcsa obiiel 0co6eHHOCThIO HYHKIHO-
HUPYIOLMX OelKOB W OaHHBIA MOOXOX MpencTaB-
nsetT obmuit uHTepec. Hanpumep, oH MoxeT OBITH
0COOEHHO ILIEHHBIM [UIS OIpENETeHUsT aNIOCTEPH-
YeCKHX MEpEecCTpoeK B Molekyne Oenka npu amu-
HOKHCIIOTHBIX 3aMeHax. Jlpyroe BaXHOe 3HaueHHe
MOJYYEHHbIX JaHHBIX COCTOHT B ONpPEAENEeHHM TYTH
nepefayd KoHQOPMALMOHHOTO CHUTHana. Xopo-
LIMM TPUMEpPOM TPEUTOKEHHOTO MOAXOAa MOXET
CITYXHTb CiTy4yait onpeneneHus nyTH Nnepefayy CUr-

BPAYXXHHMKOB, UUPIAI3E

Haja BHYTDH CIIOXHOH CTDYKTypbl KapboMoui-
docdarcunTerasnr [15].

Mps1 6naronapum npod. A.B. OuHkenbluTeiiHa
(Muctutyr Genka PAH) 3a mpenocraBneHue npo-
rpammbl FIT u nonesnoe obcyxnenne u Dr H.P.C.
Driessen (Birkbeck College, University of London)
3a OnpelefieHHe OaHHBIX O KOHTAaKTax aTOMOB B
KPHCTA/UTHYECKOHN suelike, MOMYYEHHBIX C HCNOMNb-
3oBaHueM mnporpaMmel MODEL.
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Functionally Important Sites in the Elongation Factor EF-Tu from
Thermus aquaticus: Analysis of Fine Structural Changes upon Binding

of Guanosine-3'-triphosphate and Guanosine-3’'-diphosphate
E.V. Brazhnikov and Yu.N. Chirgadze

Institute of Protein Research, Russian Academy of Sciences, Pushchino, Moscow Region, 142290 Russia

High-resolution data were used to analyze conformational changes of the main chain in two
functional states of the ribosome elongation- factor EF-Tu from Thermus aquaticus: the inactive
state with guanosine-3'-diphosphate and the active state with guanosine-3’-triphosphate. Earlier
only major changes in the effector loop of the domain I were determined. In this paper, all
rearrangements in the main chain were observed upon shifting of C -atoms from 1 to 8 A for
each of the three protein domains. It was shown that these changes occur in numerous regions.
New regions of changes were found, and they were located rostly in the loops of protein domains.
Some of them are in the regions of interdomain interactions, others correlate with the known
functionally important regions of EF-Tu binding with EF-Ts, aminoacyl-tRNA and the ribosome.
Most changes induced by the conformational signal -transfer from the - guanosine-3'-triphosphate
binding site occur just in the regions that are important for further stages of the factor functioning.
The signal is transferred from domain I to domains Il and IlI via interdomain contacts, predetermining
fine fitting of functionally important regions to be involved .in the following stages of the elongation
cycle. The greatest part of the detected changes occurs in conservative residues of the whole family
of bacterial factors, and only some of them are specific. This approach may prove useful for
predetermining potential functionally important sites in other proteins.

Key words: predetermining functional sites, signal transfer; elongation factor EF-Tu; allosteric rear-
rangements in proteins
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