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ITposepeH aHanu3 koHopmauuil 6omnee 100 o-G-1MUIEK ¢ MIOTHON YIAKOBKOH CIIMPAbHbIX CETMEHTOB
¥ JUIMHOM NEPETSKKH [10 4 aMHHOKMCIIOTHBIX OCTAaTKOB B IJ100YNsApHbIX OeNKax. BoisBIeHb! 5 THIIOB Iepe-
TSKEK, KOTOPbIE OXapaKTEPH30BaHbl 3HAYCHHSIMH YIJIOB BHYTPEHHETO BpalleHUs ¢ U ¥ Ha KapTe Pama-
yaHppaHa. [IokasaHo, 4To KaXXAbIA THIT O-O-LIUMUJIEK HMEET YHUKANIBHOE pacnpefeleHue rHApodoOHbIX U
TUAPO(UIBLHBIX OCTATKOB B KOAMPYIOUIHMX MX AMHUHOKHUCIOTHBIX MOCIEN0BATENLHOCTSX.

Kawvuesbte croea: KoHOPMaLMOHHbBIHA aHAMU3, CTPYKTYpa O€NKOB, O-ClIMpalbHble LUNHIbKH.

PaznuyHble KOMOMHALIMK 37IEMEHTOB BTOPHYHON
CTPYKTYPBbI €O cneupruyecKoi YKIagKol noiunen-
THU[HOH LieTIH IOBOJIBHO YaCTO BCTpeYaroTcs B OENKO-
BbIX CTPYKTYpax. Takue 6;10KH IPUHATO HA3bIBATh CY-
NEPBTOPUYHONR CTPYKTYPOH MIIM CTPYKTYPHBIMH MO-
THBaMH [1]. B rnoOynspHbIx OenKax BCTpeYarOTCA
KaK MPOCThbIe CTPYKTYPHbIE MOTHBBI, COCTOSILIUE U3
[ABYX TOCNENOBATENbHO COENUHEHHBIX PEryJspPHbIX
y4aCTKOB IOJUNENTUIHOH LeNH, TaK U CIOXKHbIE, CO-
Crosiiiye U3 Tpex U Goliee y4acTKoB. M3 ClOXHBIX
MOTHBOB Haubojiee mMoApoOHO u3ydeHbl B-o-B-mo-
THB, BCTPEYAIOLIUNACS MOYTH B Kakmoi OenkoBOH
CTPYKType ¢ mapauienbHoi B-popMoit, ykinagka no-
aunenTugHod uenn mo Poccmany, abed-epuHuua,
ABCD-ctpykTypa, 33-yronok. M3 npocTsix MOTH-
BOB B 6eJIKax HanGoJiee YaCTO BCTPEYAOTCH OL-OL U
B-B-wununbky, A-0- u B-B-yronku, L- u V-obpasuble
CTPYKTYPbI U3 IBYX O-CIHpaNe.

B OGenkax HEKOTOpble MOTHMBBI BCTpEYAIOTCH
TONABKO B MpaBoi ¢opme, Apyrue MoryT ObITh Kak
NpaBbIMH, TAK U JEBBIMH, B 3aBUCUMOCTH OT B3aUM-
HOTO pacHoJIOXEHUSI Y4aCTKOB MOJNUNENTUIHON: I1ie-
mu [2-5].

o—0-llnunbKHU WIMPOKO pacnpocTpaHeHbl B [J10-
OynspHbIX OesiKax; CYLIECTBYIOT O€NKH, COCTOSIILUE
NPEUMYLIIECTBEHHO M3 Takoro MoTuBa [6-8]. lllnune-
KU pa3NiyaroTcs JIIMHON Cupanei, a Takxke UIHHOMA
1 KoHQoOpMalneld ydyacTKa NOJMNENTHJHON IenH
MeX/y HHUMHM, Ha3bIBaEMOrO NEpEeTSKKOH. Yrom L2
MeX[y OCSIMHU cIiMpaneill MOKET TaKXe H3MEHIThLCS B
HeGoNnblWKX npenenax. [IepeTsxka OTHOCUTCS K He-
YIOPSIOYEHHON 4YacTH MOJIEKYJbI ¥, B NPUHUMIE,
KaKAbli aMHHOKMCIOTHBLIA OCTATOK B HEH MOXET
uMeTb KOHGOPMALMIO M3 pa3pelleHHbIX o0nacTei
Ha kapTe PamavyannpaHa.

* 5. noyra: efimov@protres.ru

Jlnst onucaHust KOHPOPMALIUHU MEPETSIKKU MbI Oy-
[EM CIEN0BaTh COco0yY, NPEANOKEHHOMY OJHUM U3
Hac pasee [9]. ITOT cnocol B HACTOsIIIeE BPEMS LUH-
POKO HCIONb3yeTCs [JIs ONMCAHMs CTPYKTYPbl Hepe-
TYJSIPHBIX YYaCTKOB B IN10OYNSPHBIX 6enkax [10-15].

CrepeoxUMUYecKUil aHanu3 (-O-UMHJIeK Obla
nposefeH paHee [16], HO U3-3a HENOCTAaTKA IKCNEPH-
MEHTANbHBIX IAaHHBIX B TO BpEMs HE BCE PE3YJIbTAThI
aHajM3a MOLJIN ObITh MONTBEPKACHBI MIPUMEPAMU U3
u3BeCcTHBIX OeikoB. [ToaTOMY nouck B baHke Genko-
BbIX CTPYKTYpP (PDB) Cl-ciMpallbHBIX WIHAEK C KO-
POTKHMMH INEpeTsXKKaMH M JETalbHbIA aHajau3 HX
CTPYKTypbl ObLIM OCHOBHBIMH 3aflayaMM HAcCTOS-
et padorsl. B pe3ynbTaTe HaMu OTOGpAHbI U3 He-
FOMOJIOCHYHBIX GENKOB M NMpOaHaNU3UpOBaHbl 0O-
nee 100 o-o-munuinex, UMEIOIIMX MEPETAKKU U3 4 u
MeHee aMHHOKMCIOTHBIX OCTaTKOB. [JOKa3aHo, 4TO
B TaKMX IUNMWJIBKAX BCTPEYAIOTCA BCETO 5 THIOB M€~
PETSKEK, KaX[bI M3 KOTOPBIX XapaKTepH3yeTcs
ONpEeNeNeHHbIMUA YHCIOM M KOH(pOpMauuen OcTaT-
KoB. B pabore paccMOTpeHa B3aMMOCBS3b MEXNY
CTPYKTYPOH Ol-CNHpajbHbIX LIMKNEK M pacnpenesne-
HHMEM BJIOJIb e TUAPOMOOHBIX, TUAPOMUIBLHBIX U
TJIMIMHOBBIX OCTaTKOB.

PE3YJIBTATHI 1 OBCYXIEHUE

Camoii pacnpocTpaHeHHOIl B GeNKax Ol-IInUNbKOM
ABNFEeTCH WNHIbGKA € KOH(pOpMauMel NEePETSKKH
you B/, tme /0 o3HayaeT, YTO ITOT OCTATOK MOXKET
uMmeTh - win S-kordopmaumo (tabn. 1). Bo Beex
46 WnUAbLKaX TAaKOro THHA B Y-TMIOJIOXKEHHH 4valle
Bcero Berpeuarores Glu (9 pas), Leu (7 pa3), Thr u
Ala (no 5 pa3). Coscem He Bcrpeuarortes Gly, Pro,
Cys, Asp u Phe. B 0 -TIOJ103X€HIH NIPEUMYILIECTBEHHO
scrpeuaercst Gly (24 pasa) u runpoduibHbIE OCTaT-
KM ¢ rMO6KUMH GokoBbiMu tensMu (Asp, Glu, Lys,
Asn, Arg). CoBceM HET OCTAaTKOB ¢ MaCCHBHbIMH M-
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CTPYKTYPA o-CITMPAIBHBIX WIIUIEK 101
Ta6auua 1. Kondopmauus you B/8-nepeTskxu
Kon PDB a.o. ¢ W a.o. 0] W a.o. 0} W Pasp., A
14PS Al6 =73 20 E17 45 39 R18 -110 88 2.6
14PS L182 —-83 -19 N183 70 137 S184 -122 87 2.6
1A17 A4l -95 15 K42 65 12 D43 -93 79 2.45
1A17 T75 —-104 19 E76 60 25 c77 -94 77 245
1A17 L109 -84 1 G110 82 -1 K111 -89 78 245
1A1W L70 =73 -14 R71 69 39 R72 -86 -171 NMR
1A59 Y293 ~-87 [ D294 52 64 R295 -138 71 2.09
1A1Z K70 -66 -15 R71 73 29 R72 -100 95 NMR
1E2A N33 -93 7 G34 83 3 D35 -87 73 23
1AH7 N103 -87 5 K104 66 26 D105 -98 85 1.5
1AM7 R110 -82 7 Gl11 95 9 D112 -90 69 23
1AUE E2042 —111 6 R2043 49 45 N2043 | -119 98 2.33
1AWC Al6 =76 14 Gl17 70 4] Q18 -102 78 2.15
1AWC Y48 -84 -6 G49 80 36 H50 -93 90 2.15
1AWC E81 -83 -10 G82 82 17 H83 -84 81 2.15
1AWC H114 -100 15 N115 56 35 H116 -89 77 2.15
1AWC N147 -98 -2 G148 69 21 N149 -96 89 2.15
1BOJ T283 -113 31 G284 64 32 R285 ~-128 35 2.5
1B89 V21 -67 -21 S22 60 53 N23 -100 68 2.6
1B8J A332 -69 -6 A333 59 45 N334 -123 96 1.9
I1BCF W35 -38 -9 G36 96 7 L37 -88 79 2.9
1BD8 R18 -81 -14 G19 79 22 D20 -83 90 1.8
IBD& T84 -95 0 G385 83 18 F86 -88 82 1.8
IBD8 R149 78 -15 G150 80 22 Al51 —-86 78 1.8
1BDJ A704 =75 -17 Q705 63 37 D706 -84 103 2.68
IBED L79 -93 2 E80 54 24 V81 —-100 27 2.1
IBF3 E319 -119 10 G320 60 22 R321 -95 55 2.2
1BGF E74 =79 -10 K75 57 40 N76 -87 92 1.45
IBGJ E319 =77 -3 G320 56 35 R321] ~117 70 3.0
1BI7 E88 -93 -5 G89 82 9 F90 -84 83 34
1B17 L121 -63 —11 G122 89 27 H123 —-86 71 34
1BKE H247 =52 -17 G248 90 6 D249 —88 106 3.15
IBLS M367 -66 -21 G368 106 1 W369 -92 57 2.5
1BLX E117 -92 -9 G118 98 12 HI119 -90 97 1.9
1BLX T84 -81 -18 G85 91 13 F86 —-88 98 1.9
1BPO Q442 =77 -31 G443 96 31 R444 ~104 123 2.6
1BUO L109 -74 -13 El10 58 56 I111 -108 98 1.9
IBXL K157 -97 27 E158 55 52 M159 -131 56 NMR
1QSP ES53 =70 -13 K54 52 47 NS55 -92 110 2.7
256B E8! -94 8 G82 79 10 K83 -93 71 1.4
103L Q123 -82 8 K124 50 35 R125 -90 80 1.9
ICOL T127 —-116 | G128 67 17 N129 ~106 110 24
1ERC Q9 -84 -5 Cl10 76 45 Vil -139 107 NMR
1ERD S11 -84 -11 C12 72 11 E13 -87 80 NMR
IROP L29 -90 -1 D30 57 38 A3l -94 89 1.7
IWAS N143 ~101 36 G144 63 -20 N145 -6l 52 2.7
Cp. 3Hauenue yria -84 -2 71 29 -98 76
Kougpopmanus ocrarka v oy | B/5
TlpumeuaHnue. a. 0. — aMHHOKMCIIOTHbBIH OCTATOK.
MOJIEKVYJISIPHASL BUOJIOTHUSL  TtomM 35 N | 2001
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Pnc. 1. a-CniupanbHbie WNHILKHA ¢ nepeTsHkkaMu tuna you /5. Cliea noka3aHa Jiesas WINKIbKa U3 IuToxpoma B562 (PDB
Kop 256B), cnpasa - npapas wnuaska 13 ROP-6enka (PDB kop 1ROP). Ceprimu mwiapamu npeacTaBieHbl rugpoobubie 60-
KOBBbIE 1[€MH, OGPA3yIOLHEe MUHIMAIbHbIE THAPOPOOHLIE KIACTEPDI (-CTUPANEN.

podo6HbiMu rpynnamu (Phe, Tyr, Trp, Val, Met, Ile).
B B/6-nonoxennu, Hao6opot, Gly oTcyTcrsyer, a oc-
TaTKH C MACCMBHBLIMH TUAPOGOOHBIMM TpynnamMu
TaKXKe MOYTH HE BCTpeYaroTcs, YTO MOATBEPXKIAET
IIOJIyYeHHbIE paHEE pe3yNbTaThl CTEPEOXUMHUYECKO-
ro aHanu3a. MaccuBHbIM THUAPO(POOHBIM OCTaTKaMm
3anpelyeHOo HaXOMUThCA B J/0-n0N0XeH!H, YTOOhI He
ObLIO flerUApaTAUMH T1aBHOH Lenyu HA N-KOHue BTO-
poit cnupanu [16].

Ta6auna 2. KoHdopMmanus Ye-nepeTsskKKi

Takyro KOH(MOPMaALHIO NEPETSKKU MOTYT HMETD
KakK JIeBble, TaK W MpaBble WNUILKY (puc. 1). OpHa-
KO, HECMOTPS Ha CXOJCTBO KOH(popMauuil noaunen-
THHBIX OCTOBOB, IIPaBbI€ M JIEBLIE IUMUIBKHU CYLIE-
CTBEHHO Pa3/M4alOTCs paclpefesieHMeM BAOJb LENU
ruapopoOHbIX, TUAPO]UIbHBIX U TNIMUUMHOBBIX OC-
TaTKOB (cM. [16], a Takke puc. 6). OTMETHM TaKXKe,
YTO (I-CIIMPAJIH B ITUX INMUJIbKAX YIAKOBaHbl “00K O
60K B COOTBETCTBMM C NPMHUMNOM TJIOTHOH yna-

Kon PDB a.o. (0} Y a.o. (0} ' Pasp., A
1AG1 1198 -93 -73 G199 178 152 2.36
1BKA L320 -63 -35 G321 96 139 24
1BLF L320 =72 -37 G321 83 147 2.8
1LNF T296 -132 -3 G297 97 141 1.7
1COL L30 -98 -16 G31 98 176 24
2CCY A102 -80 -29 G103 135 169 1.67

Cp. 3vayeHue yrna -90 -32 114 154
Kondopmanus ocratka Y €
Hpnmcqaﬂue. a. 0. — aMHHOKHMCJIOTHBIH OCTaTOK.
MONEKYJISAPHAS BUOJIOIMSL Ttom 35 Nel 2001
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_losaLy

102 ALA

118 CYS

Puc. 2. o-Cnupanpiple WNWILKK C NepeTskkaMu THNa Ye. CieBa nokasana JjieBas Wmnumbka u3 uutoxpoma C (PDB xon
2CCY), cnpasa — npapas winuibka u3 Kosmunna A (PDB xon ICOL). O6038aueHus COOTBETCTBYIOT PHC. 1.

KOBKH [17], T.e. “BbICTYNBI"” MHHUMAJNILHOTO THAPO-
¢oGHOro Knacrepa ofHOM CMpaIu BXOJST BO “‘Bla-

IUHBI" THAPOGOOHOrO KiacTepa Apyrod coupau
(cM. puc. 1),

IlepeTsixkka Y€ caMasi KOPOTKasi, MO3TOMY 3MeCh
HIMEIOT MecTOo HauboJjiee KEeCTKHE CTEPHUYECKHE Or-
panuyeHus. Berpeyaercss oHa penko. Mbl o6Hapy-
UM TOJTBKO 6 TaKUX NepeTskek (Tabun. 2). Bo Bcex
clyyasix B €-IIOJIOXKEHUH HaXOAUTCS ToNbKO Gly, a B
Y-IOJIOXKEHUH, KaK M IS LUNHIBKK ¢ You B/d-nepe-
TSKKOH, HaxopsTes Leu, Ala, Thr u Ile. TTopsipok ye-
penosanus ruapogOOHBIX U THAPOPUILHBIX OCTAT-
KOB B 3TO{ CTPYKTYpE TAKOH, YTO 0Opa3yeTcst KOM-
IJIEMEHTApPHAs! YIAKOBKA O.-CIIUpANedl O MPUHUMIY
“BBICTYI BO BnafuHy” . [1/1s 1eBOA 1 NpaBOH IIMUIIEK
AMMHOKHCIIOTHAsl MOCIENOBATENbHOCTb KIIKOYEBbIX
OCTaTKOB pa3Hasi (pHc. 2, CM. TaKxke puc. 6).

[MepeTsixka you PP HaiineHa B 22 Genkax (Tada. 3).
OcofOeHHOCTE! B Y-TIOJIOKEHUH [JIA 3TOrO THIA
IMUIBKA He OOHapy:KeHO. 3aeck MOTYT ObITh Kak
ruppopobHbIe, TaK U THAPOPHUILHBIE OCTATKH. B o -
nonoxeHuu B 13 cnyyasx Haxopurest Gly, a B ocTasib-
HbIX LUMHIbKAX OOHAPYKEHbI TMAPOMUIILHBIE OCTATKH
¢ ru6Koit 60KoBO# Lenbio. OCTaToK B NepBOM 3-nosno-
XEHHHU NOYTH Beerna rufpodoben. Bropoe B-nonoxe-
HHE BCErfa 3aHsTO FHAPOQUIBHBIM OCTATKOM UITH OC-
TaTKOM ¢ KopoTkoit 6okoBo# uenbio (Gly, Ala, Pro).
M3 puc. 3 1 cyMMapHO# CXeMbI paclpeesIeHUst TH -

MOJIEKYJISIPHAS BIOJIOTHUSA

ToM 35 Nel

2001

pPOHUNBHBIX U TUAPOGHOOHBIX OCTATKOB BUJHO, YTO
PACIONOXEHNE B UEMU KIFOUYEBbIX THAPOGPOOHBIX U
ruapOdUIBbHBIX OCTATKOB [ JIE€BOH ¥ NPaBOH LIMU-
JIEK Pa3NHUYHO.

IlInunska ¢ yByB-nepetsikkoit o6HapyskeHa B.18
Oenkax (Tabn. 4). B aToi INunbKe B NEPBOM Y-MOJO-
>KEHUH OTCYTCTBYIOT rHAPOdOOGHBIE aPOMATHYECKHE
OCTaTKH, U 9TO MOJIOXKEHHUE, B OCHOBHOM, 3aHUMAIOT
THAPOMHIbHLIE OCTATKH HMJIM HeGOJblIME THApO-
¢hobHble ocTaTKu. [1epBblit OCTATOK B B-nONOXKEHNH
NOYTH Bcerfga ruapogoben, HO MOTYT BCTPEYaThCs
NOJISIPHBIE OCTATKH C KOPOTKUMH OOKOBBIMH LETSIMU
(Asp, Asn, Ser, Thr). Bo Bropom B-nonoxeHuu ot-
cyTcTBY10T Gly 4 rugpodoOHbIE OCTATKH C MacCHB-
HbIMU GOKOBBIMH LENsIMH. BTopoe [-nonoxenue,
KaK MPaBUJIO, 3aHATO 3apS>KEHHBIMH OCTaTKaMM U B
onHoM cnyyae Gly. [lng aToro Tuna mnuinek o6Hapy-
XEHbI TONILKO JieBble WNKWIBKKH. Ha puc. 4 nokasana
TaKKe IUNWiIbkKa, GIM3Kas MO CTPYKTYpe K NMPaBoOH,
HO MOXHO BUJIETh, YTO B KOMINIEMEHTAPHYIO THAPO-
(hoGHYIO MOIOCKY BKIIOYEHBI 3 TMAPOMUIBHBIX OC-
TaTKa, KOTOpblEe YYacTBYIOT BO B3aUMOJIEUCTBUH
cBouMH riuApoOOHBIMU YACTAMH.

[MepeTsixka Tuna YBB BcTpewaercs B 15 Genkax
(tabn. 5). B P-monoskeHHMH BCTPEYAIOTCA OCTATKH
Pa3nHYHOI CTPYKTYPBI, OHAKO HET HKA OJHOrO OCTaT-
ka Gly. B nepBoM [(-ONOXEHNUH HAXOMATCA TOJBKO
runpodoGHbIe OCTaTKH, a Takxe Ser ¥ Thr, KoTopbie
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Ta6anua 3. Kondopmauus yo BB-nepersxxu

;(Sg a.o. ¢ vy a.o. ® vy a. o. ¢ vy a. o. ¢ v Paip"
1A18 | V23 =70 | -11 [ G24 95 30 | V25 -80 133 | G26 -60 [-143 | 24
1A6D | Q116 -67 | =25 | G117 119 12 | V118 ~78 135 | H119 -74 131 3.6
1A26 | D722 -99 8 | G723 64 49 | G724 ~77 171 | §725 =55 146 | 3.0
tA2D | V23 -65 | -33 | G24 114 13 | V25 -67 150 | G26 -75 139 | 24
1A80 | El175 | —104 4 1Ql176 46 48 | A177 -62 140 | S178 =75 178 1.7
1ABO | V23 -69 | -22 | G4 110 22 | V25 =77 128 | G26 -60 150 1.9
1AH6 | A110 =72 | -17 | G111 120 -3 [ All2 -51 145 | D113 -73 135 1.8
IAIS | LI123| -86 | —-13 |K1124 66 33 [LLI25| -62 132 [ PI1126 | -69 161 2.1
1AL6 | E160 -82 | -10 | Glel 95 20 |[I162 -49 142 | N163 —66 139 1.85
1AMZ | A254 -91 2 | L255 82 17 | S256 -65 147 | D257 ~70 165 1.8
1AUM | E175 -99 4 |1Ql76 46 46 | A177 -63 145 | S178 78 177 | 3.0
1AWP | L6l =717 -14 | G62 73 66 | H63 ~-72 150 | Se4 =77 166 | 2.0
IBSM | Vol ~115 -8 | G62 60 113 | H63 ~-12 140 | So4 -67 180 | 2.7
IBOU | we4 | —105 5 | N65 46 53 | L66 ~-86 163 | T67 -76 156 | 2.2
IBMS8 | A43 =77 3 | N44 70 28 | F45 -86 137 | A46 =71 160 1.71
IBRX | V101 -93 S | DIl02 57 62 | Al03 ~79 163 | D104 -85 169 | 2.3
1BU2 | F66 -102 -7 | E67 50 48 | L68 ~82 161 | D69 —44 146 | 3.0
IBYQ | Al24 | —106 8 |GI25 102 6 |[Al26,| -68 151 | D127 =71 138 1.5
IUTG | F28 -96 -7 | E29 53 61 | P30 -62 140 | D31 -64 170 1.34
2IFB | M21 =75 -8 1G22 7 28 | 123 -84 144 | N24 70 154 | 2.0
IPMP | L23 -92 -16 | G24 106 6 | V25 ~63 139 | G26 -92 149 | 2.7
2CTS | E160 -99 25 | Glel 41 63 | 1162 -67 163 | H163 =72 126 | 2.0

Cp. 3HaueHue —-88 -6 76 37. ~-76 146 =70 153
yrnia

Kondopmauust Y oL B

ocTaTKa

Ilpumeyanne. a. 0. — aMHHOKMCIOTHBII OCTATOK.

Ta6muua 4. Kondopmauus YRyB-nepetsxxu

}I)%)g a. o. 0} Y a.o. [0) Y a.o. ¢ y a. o. ¢ v |Pasp, A
1AST | T304 —18 78 | G305 -25 103 | 1306 -18 | =34 | N307 |[-118 80 2.2
1A6] | Al42 -94 | -25 |Al143 —-49 143 1 Ql44 | -114 -3 |S145 | -138 153 2.35
1A37 | V132 =74 | -45 [A133 —-48 170 | Al134 | -145 | -67 | G135 —-68 165 3.6
IA3A | H133 | —121 -6 |TI34 —64 152 | TI135 | -111 8 [S136 | -111 122 1.8
1A7V | T95 -103 | -16 [196 -90 99 | K97 -108 | -23 | D98 -153 180 2.3
IAGR [ K100 | -101 11 |TI101 =76 140 | K102 | -116 | =33 |S103 -93 155 2.8
1A13 | A305 =71 | —-46 [L306 =51 161 |R307 | -114 | -56 |S308 =77 115 1.8
IBIH | K455 | —104 -1 | V456 | -114 153 [ A457 | -118 41 | D458 | -134 128 1.8
1B3U [ R20 -92 -3 [N21 -69 166 |E22 -101 | =22 | D23 -82 100 23
I1BKA | D117 -90 | -24 L1218 | -107 95 18219 -38 | =61 | D220 -99 132 24
IBLO |E74 -105 6 |S75 -165 172 | N76 -112 15 |E77 =51 121 23
IBLF [N217 | -106 | -23 |L21 -128 90 | P219 =56 | -39 | E220 -94 148 2.8
BUK | L580 -68 | -19 | S581 —61 157 | D582 | -113 -6 |S583 [-133 145 2.5
IBSJ | K455 -98 -6 | V456 | -110 155 | A457 | -117 42 | D458 | -142 126 1.8
256B | K19 =97 0 |A20 -61 145 | D21 ~104 | -18 |N22 —-147 178 1.4
2HMQ| Q37 -74 40 | A38 -157 110 | D39 =79 79 | N40 -127 177 1.6
1HC2 Q92 -111 45 | C93 -88 152 | K94 =79 | -46 |E95 -146 170 32
2MHR | R37 -70 | -38 | D38 -150 95 | N39 =79 68 | S40 -112 166 1.7

Cp. 3Hauenue -89 —4 ~90 | 136 -96 -9 =112 | 124
yrna
Koudopmauus Y B
ocTaTka |
[IpuMeyanue. a. 0. — aMHHOKMCIIOTHBIR OCTATOK.
MOJIEKYIISIPHAS BUOJIIOIUS  rtom 35 N1 2001
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29 GLU

L 2 P 7

.31 ASP

163 HIS
. 162 1T

161 GLY
% 160 GLU

178 LEU
Puc. 3. o-CnupanbHbie WNHIBKH ¢ iepeTsKKaMu THia Yoy BP. Cnesa nokasana nepas LinuibKa u3 nuTpaTcuaTassl (PDB kox
2CTS), cnpapa — npapas wnuibKa u3 yreporno6uua (PDB kox 2UTG). O6o3nauenus Takue Xe, Kak Ha puc. 1.

135 GLY
M,

£ 7

133 ALA

Pnc. 4. o-CrninpanbHble WNMILKH ¢ nepeTsxkamu Tuna YByP. Cnesa nokasana sieBas WNMIbKa U3 quToxpoma B562 (PDB kon
256B), cripaBa — npaBas WNHNbKa U3 14-3-3 6enka ZETA (PDB xon 1A37). OG03Ha4eHH!s TaKKe ke, KaK Ha puc. 1.
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; . 233 PHE
238 LEU 2

241 LEU

. 287 LEU

- 291 ALA

273 PHE - 204 LEU

272 ALA
298 VAL

Puc. 5, o-CniupaneHble IHHIBKY C NepeTaXkaMu THna YBP. Cnesa nokasaHa nesas mnwibKa u3 anbda-amunassl (PDB kon
1AQH), cnpapa — npapas winuIbKa U3 UUTpaTcHHTa3k! (PDB kox 1AJ8). OGo3Hayenus Takue Xe, KaK Ha puc. 1.

B HEKOTOPLIX CJIy4asX MOXKHO OTHOCHTB K THEPOd00-
HBIM OCTaTKaM, IIOCKOJIbKY OHH MOTYT B3aMOJEHCT-
BOBaTb C aTOMaMH TNIaBHOM Lieni. Bo BTopoM B-no-
JIOXKEHHUH JONXKHBbI OBbITh THAPO(MUIBHBIE OCTATKH
WJIH OCTaTKH ¢ HEOONbIIUMH 60KOBbIMH HienaMH. Of-
HAKO B IBYX CJIY4asiX B 9TOM IOJIOKEHHH HAXONHUTCA
Phe, 4TO, NO-BHIMMOMY, 3HEPTETHYECKH HEBBITOTHO
[16]. B OONBIIMHCTBE Cy4yaeB 3Ty CTPYKTYpy obpa-
3yI0T KOpOTKMe chupanu. Pacnpepenenue ruppo-

¢oO6HBIX U TUAPOMHIBHBIX OCTaTKOB MOKAa3aHO Ha
puc. 5u 6.

CyMmmapHas cxeMa pacnpefenenus rugpogob-
HBIX ¥ THAPOMUILHBIX OCTATKOB [JIl BCEX THIIOB

Ta6auua 5. Kondgopmauus yBp-neperskkn

O-CTIMpaJIbHBIX LHIHIIEK, PACCMOTPEHHBIX B paboTe,
npeacTaBlicHa Ha puc. 6. BumHo, 4TO 3TO pacnpepe-
JIEHNE XapaKTEPHO M KaXX[AOTO BHAA LUMHJILKH U
Pa3/IMYHO [J1s1 JIEBOH ¥ IpaBOM IUMMIIEK OJHOIO THIIA.

B panHoit pabote pacCMOTpEHBI O-CIUPaJIbHBIE
IWINHMIBKH ¢ JUIMHON MepeTs:KKH He Oonee 4 aMHHO-
KHMCJIOTHBIX OCTaTKOB. OGHAPYXKEHO, YTO CYLUECTBY-
€T TONBKO NATh TAKUX LUNMHJIEK. DTH pe3yJibTaTbl XO-
pOWIO COTNACYIOTCH C BBIBOAAMH NMPOBEAEHHOTO pa-
HEe CTepEeOXHMMHYECKOro aHanusa [16], a Taxxe ¢
HabmroneHNsIMU Apyrux aBTopos [10-15], cnenanusl-
MH Ha OCHOBE CTAaTHUCTHUYECKOTO aHalIn3a.

Kon PDB a. 0. L0} Y a.o. (0} Y a. o. L0} 1)
1AE9 S194 -102 17 S195 -97 167 P196 -59 148
1AF2 Q11 -98 2 L12 -79 160 Al3 -64 147
1AJ8 1282 -114 -18 G83 =71 162 D163 -64 131
1AL7 K16 -115 -29 L17 -74 155 P18 -71 146
1ALN Q11 -84 -1 L12 -84 158 Al3 -63 143
1AQH N235 -117 0 G236 -12 -151 $237 -118 137
1ASS 144 -89 0 S45 -75 147 D46 -67 135
1AVC E420 -83 -17 L421 -109 159 5422 —154 161
1B3U A40 —-48 ~35 L41 -92 152 G42 -75 174
I1BER F136 —-106 —-46 L137 ~-77 156 D138 -96 171
1BHD K204 -70 -12 M205 =77 162 5206 80 160
1BHP R19 -129 =7 G20 -119 165 A21] =77 161
1AXN E148 -108 4 T149 -142 169 S150 —155 -180

Cp. 3nayenne yria =97 -8 -85 137 -92 132
Kongopmaums ocratka ¥ B §

HpHMe‘{aHHC. a. 0. — aMUHOKHMCAOTHBINA. OCTaTOK.
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Yoy B (neBas)

H H H H *[**|H H H H
you B (npaBas)
H H H Gl Bl H H H
Yo BB (nesas)
H H H ol I H H H
YouBP (mpasast)
H H H ol Bl B H H H
YBYB (neBas)
H H H H R Bl H H H
BB (npasas) '
H H H H R H H
YBP (neBas)
H H H H *|*|*|H H H H
¥BP (npasas)
H H H Gl T H H H
YE (neBast)
H H H H * )k H H H
Y€ (npaBas)
H H H * | * H H H H
0123456789012 345¢67890123452¢67S38

Puc. 6. Pacnipenienenue ruppogo6HbIX ¥ THEPOMHIBHBIX aMHHOKHCIIOTHBIX OCTAaTKOB B HAEANBHBIX O.-CIINPANbHbIX LIMHIbKaX.
(* — nepetaxka; H — runpocobHble ocTaTKy, 06pa3yomune Heo6XonuMblit rTHapogoOHbIi KacTep; NycThble KIETKH — THAPO-
(pHIbHBIE aMHHOKHCIIOTHBIE OcTaTKy. IldpaMn 0603HAUECHB! YCIOBHBIE HOMEPA OCTATKOB.)

Bee 5 TMNOB nepeTsKEK MMEIOT NEpBbId aMHMHO-
KMCIIOTHBIH OCTaTOK B Y-KOH(OpMaLUK; CPEHKE 3Ha-
YEHHUs YIJIOB BHYTPEHHETO BpAlLUCHHUs 1)1 HUX Npak-
THYeckd coBnafaroT. HeGonplioe oTaMYKE 3THX yr-
JIOB [UISl LUMUIBKU C NMEPETSHKKON YE OOYCIOBJIEHO
TEM, YTO B 3TOM CJIy4ae OCTATKH B NEPETIKKE HAXO-
[ATCS B CTEPUYECKH HAMPSKEHHOM cocTosiHUM, OTMe-
THM TaKXKe, 9TO B LINWIbKE ¢ KoHopMaimen Y33
CpenHKie 3HaYEeHHs YIJIOB () U \f IS [IEPBOrO U BTOPO-
ro P-octaTkoB NpakTH4YecKM coBnaparoT. Cpepnue
3Havenus B-kKoHMOPMALMK AJNSl Pa3HbIX MEPETIKEK
HECKOJIBKO pAa3jIM4alOTCH, U 3TO HE YAWBUTEJBHO,
NOCKONBKY P-06yacThb sBnsieTcs caMoil OOIIMPHOMA
Ha xapTe PaMauaHfpaHa. B cnyyae LUNMIBKY ¢ KOH-
dopmanmeit nepeTsxky you /8 nocnenHui ocraTok
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MMEET YIJIbl BHYTPEHHErO BpaleH s B OONBIINHCTBE
cnydaes u3 obsactu d.

I'nobynsipHble 6E€NKH MIOTHO YIAKOBAaHbl H UME-
10T tHIpodOGHOE SAPO, OKPYXXEHHOE MONAPHON
000JIOUKOH, U O-CITUpaJIbHbIE IIIHJIBKH, BXOSIIHE B
MX CTPYKTYPY, JOJIKHBI 0Opa30BbIBATHCS B COOTBET-
CTBMH C 3TMMH NpuHuuMnamu. Tak, ogHa CTOpOHA
IINMUIBKY AOJKHA ObIThL ruppodo6HOH, a apyras —
rUApOGUILHON, €CM LINMHJIbKA HAXOQUTCS Ha MO-
BEPXHOCTH GesiKa. Y MUIbLKK 06 CTOPOHBI MOTYT
6bITb THAPOGOOHBIMH, €CIIM OHA MOJIHOCTBIO NMOTpY-
*ena B rugpodobHoe sippo. [lis o6pa3oBaHus I'Ui-
pocdo6GHO MOBEPXHOCTH O-CMpaNX B COCTaBe
IIMUIBKY QOPa3yIoT YIAakoBKY “60K 0 60K” (side by
side) no npuHuMny “BeicTYN BO BmapuHy” [17]. s
oOpa3oBaHHs HEOOXOMUMOTO HJTH MUHUMAJIBHOTO T'H-
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Rpogo6HOTO KNacTepa KaxaoH O-cnupanu Tpebyer-
Cs omnpejesieHHas IOCIef0oBaTENbHOCTh THAPOdO6-
HbIX U THAPOQUILHBIX OCTAaTKOB. Ha puc. 1-5 Mox-
HO BUJIETh AMMHOKHCJIOTHbIE OCTAaTKH, 0Opa3yroliiue
HeoOxonuMmble THAPOPOOHbIE KITACTEPD] (OTMEUECHDI
TEMHBIMH IIapaMHu). B OONBIIMHCTBE Cllyyaes, OCO-
OEHHO eCcNH CNHpaau JOCTAaTOYHO NJIMHHBIE, BBICTY-
bl B KJIaCTEPE OHON CIUpAIM COOTBETCTBYIOT BIa-
[QMHE Jpyrod, obecrneyusass TEM CaMbIM IUIOTHYIO
yIaKOBKY CTPYKTYPBI.

ITpoBeneHHbIA paHee CTEPEOXUMUYECKHUI aHaTIU3
O-CIIUPANILHBIX IIHIEK C KOPOTKUMH NEPETIKKaAMHU
[16] u ux cBOMCTBA, M3yyeHHbIE B 3TOI paboTe, 103BO-
JSFOT NPEANONONKHUTL, YTO 3TOT CTPYKTYPHBLIA MOTHB
MOXET CBOPAYMBAThLCA HE3aBUCHMMO M MOXKET ObITb
“3apoabimieM” WM COTOBLIM “‘CTPOMTEJLHBLIM OI10-
KoM’ B npotiecce cBopauuBaHus 6enkoB. [Ipu mope-
JUPOBAHUHU GENKOB O-CIUpalbHble WUNUILKA MOTYT
HCIIOJIB30BAThCS KAK CTAPTOBbIE CTPYKTYPhI, C MO-
MOLBIO KOTOPBIX IIOJIHbIE CTPYKTYPb! MOJYYAKOTCS
no6aBJIeHHEM K HUM OCTAJIbHBIX 3JIEMEHTOB.

Pabora noppepskana rpantom Poccuiickoro ¢oH-
na pyHaaMeHTalbHbIX HechenoBanui (98-04-48252).
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Structure of a-Hairpins with Short Connections
in Globular Proteins

E. V. Brazhnikov and A. V. Efimov

The analysis of conformations of more than 100 o-o-hairpins with closely packed helical segments and con-
nections up to four amino acid residues in length was carried out. Five types of the connections were revealed
and their ¢ and y values on the Ramachandran map were found. Each type of a-0-hairpins was shown to have
a unique sequence pattern for hydrophobic and hydrophilic residues.
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