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ITpoBeneH KOMMYECTBEHHBIN U KAYECTBEHHBIH aHAMHM3 MOIAPHBIX OOKOBBIX UENEi, HENOCTYIMHBIX MOJIEKY-
7aM BOfbL, a TaKKe HX B3aumopeitcTsmi B 100 rmo6yasipubix B-crpykTypbix 6enxax. [Tokazano, 9T0 00M-
HOCTBIO CHPSATAHHbIE MOJIPHbIE GOKOBbIE LENH LIMPOKO PACIPOCTPAHEHbI B J-OelKax M MOpaBsoLiee
GONBIIMHCTBO U3 HUX YYaCTBYET BO B3aUMOACHCTBMAX THIA “O0KOBas Lenb—O0KOBasd Lens” WiH “00KOoBasd
uenr,—OocHOBHadA uens”. Ha ocHoBe aHanu3a 4acToT BCTPEYaeMOCTH PA3/JIMYHbIX Nap “O0KOBas Lenb—TapT-
Hep” DOKAa3aHo, YTO 3TU B3aUMOACHCTBHA u30npaTenbHbl. [IpoBeneHo cpaBHeHue ¢ AHATOTMYHBIMH JaH-
HBIMH, TIOJTy YEHHBIMU PAHEE JJI (l-CHHPAJIBHBLIX OEIKOB.

Karoueevie crosa: rnodynapueie 6enxu, B-cTpyKTypa, JOCTYIHAA HOBEPXHOCTh, BOJOPOIHAA CBS3b, CIe-
HPITHOCTE B3aUMONEHCTBUIA.

ANALYSIS OF INTERACTIONS OF BURIED POLAR SIDE CHAINS IN 3-PROTEINS, by E. V. Brazhni-
kov, A. V. Efimov* (Institute of Protein Research, Russian Academy of Sciences, Pushchino, Moscow Region,
142290 Russia; *e-mail: efimov@ protres.ru). It was shown in qualitative and quantitative analyses of polar side
chains inaccessible for water molecules as well as their interactions in 100 globular -structural proteins that
completely buried polar side chains are widespread in (3-proteins, their vast majority being involved in “side
chain—side chain” or *‘side chain—main chain” interactions. The analysis of the occurrence of different “side
chain—partner” pairs permitted us to demonstrate that such interactions are selective. The results were compared
with similar data obtained previously for ct-helical proteins.

Key words: globular proteins, -structure, accessible surface, hydrogen bond, selectivity of interactions.

OTnruuTe ILHOH Y€PTOH CTPOCHHUS T100YIAPHbIX
0ENKOB FBJAETCS HANWYAE B HX MOJEKYJIax THAPO-
oOHBIX sitep, 0Opa30BaHHbIX, B OCHOBHOM, THJPO-
(OOHBIMA GOKOBBIMH UEISIMH, U NOJSAPHLIX 000JI0-
4YeK U3 THApPOHUIbHBIX OOKOBBIX Hened [1]. I'uppo-
(unbHbIE OOKOBBIE UENMM MOTYT HAXOOUThCA B
rUApOgOOHBIX AApaAX, ECIM OHM MMEIOT NMAapTHEPOB
Il 00pa30BaHUsl BOJOPOMHBIX, COMIEBbIX WK KOOP-
AMHAEOBHBIX cBs3eld [2, 3]. M xoTsa npucyTcTBHE
[OJTHOCTBLIO CIIPATAHHBIX (HEHOCTYIHbBIX MOJIEKYJdaM
BOJBI) NOJISIPHbIX OOKOBBIX UENEH B sSapax OEJIKOB
3aMEYEHO NAaBHO [2-5], UX CTPYKTYpHAas pOjib CTajaa
NPOSICHATECSE CPABHUTENBHO HENABHO, IIOCHAE TOIO
Kax OpuTM pa3paboTaHbl MOEIbHbIE CHCTEMbI HA OC-
HOBE TaK Ha3bIBa€MbIX “JIEHIIMHOBBIX 3aCTEXKEK  HIIH
cc-6enkoB (oT anrmmickoro coiled coils — ckpydes-
Hble cniupanu). Tax, n0Ka3aHo, 4TO CTeNEeHb OJIMrO-
MEPH3aLMH CL-CIIAPAed U BbIOOD NapayIeIbHONA WIH
AHTHNAPAJIIEIBHON OpHEHTALMK (-CIUpasied B
CTPYKTypax 3TOro Kjacca OeJIKOB B 3HAYMTEJbHOM
CTENEHU 3ABHCAT OT B3aUMONEHCTBHUH MEXHAY CIps-
TAHHbLIMH MOJMSAPHBIMM OCTaTKaMK [6—8], T.€. 3TH B3a-

* 0. noura: efimov@protres.ru
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MMOJEHCTBHSA NPHAAIOT CHENU(MDHAIHOCTL YIIAKOBKAM
Q-CriMpasnei.

ITpoBenenusti B padoTax [9, 10] cpaBHUTENbHBIA
aHAJIMA3 MMOKAa3aJl, YTO B OCHOBHBIX YEPTAX MEXKCIIH-
panbHbIE NOJSIPHbIE B3AMMOJENCTBRA B CC-O0€NMKax H
rNO0yASpHBIX (-0€nKax ONMHAKOBBI, YTO CBHJE-
TEJIBCTBYET B N0JIb3y OQUHAKOBOH CTPYKTYPHOH PO-
I 3THX B3aUMOJEUCTBHHA B OOOHX KJiaccax OEJKOB.
OueHb BasKHO, YTO MEXKCIUPAJIbHbIE TIOTSPHbIE B3a-
HMONENCTBHSI N30UPATEINbHbI, T.€. B 3THX O€JIKaX, Ha-
IpAMEP, ZOHOPbI OOKOBBIX LENEH B3aHMOAEHCTBYIOT
HE C AOObIMU AKLENTOPAMH, & NPEMMYLIECTBEHHO
o0pa3yrorT omnpenenenHbie napsl [9, 10]. MoxuHo
OPENNONOXKUTE, YTO Takas U30HPaTEIbHOCTb CBOM-
CTBEHHA TOJbKO MEXKCIUPAIbHbIM B3aUMONEHCTBH-
sM M HE OypeT HaOMINAThCA B B-CTPYKTYPHBIX Oe-
kax. [Ipoeepka 3TOro npepnonoxkenus Oblaa OgHOH
U3 OCHOBHBIX 3ajlay HACTOsIUEH paboTewl. B pe3ynb-
TaTe€ Mbl INOKa3aJd, YTO B3aMMONEHCTBHS MEKIY
CIPSITAaHHBIMA INOJSAPHLIMH OOKOBBIMH UEHSIMH B
B-6enkax Tak:Ke H30HpATEIbHbI M, MO-BHAUMOMY,
UTPAIOT OYE€Hb BAXKHYIO PONb IPH CBOPAYHBAHMHU
0€NIKOB B YHUKAJIbHBIE CTPYKTYPBL.



AHAJIU3 B3AUMOIEVMCTBUN CITPSITAHHBIX TONAPHBIX BOKOBbBIX LETTEW

Taémma 1. Jacrors! BCTpeyaeMOCTH CIPSTAHHBIX MOJITPHBIX OCTAaTKOB B 100 B-6enkax
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N[kl g g | D | N | K S T | R H | w | vy | Beere
1 [lag6 1 1 2
2 |laol 1 1 2 2 1 7
3 |[lag6 3 3
4 |lat3 1 2 2 1 6
5 laun 1 2 4 1 1 2 2 13
6 |laz3 1 1 1 3
7 |lazc 1 1 1 2 1 3 9
8 | 1b56 2 1 2 1 1 1 8
9 |1bd9 1 3 1 1 2 5 13

10 |lbeb 1 2 1 4

11 |1lca9 2 2

12 |lcyn 1 1 2

13 |lczs 1 2 1 1 2 1 8

14 |1d2s 1 2 2 2 1 1 9

15 11d3b 1 1 1 3

16 |1d7k 2 1 2 1 1 5 12

17 | 1ldev 2 1 1 1 1 6

18 | 1dg6 1 2 2 2 7

19 |1dlc 1 1 2 4 6 2 2 3 21

20 |1dmh 1 1 1 2 2 2 1 2 12

21 |1ldnl 1 2 1 1 5

22 |1dus 1 1 3 1 1 1 2 10

23 |le2w 1 1 1 3

24 |led4d 2 1 1 1 2 7

25 |le5p 1 1 2

26 |ledy 1 1 1 2 5

27 | lefi 1 1 2 1 1 1 7

28 | lejf 2 1 1 2 6

29 |lelp 1 4 2 3 10

30 |lepa 1 1 2 1 1 6

31 |les6 1 1 2 1 1 6

32 |leut 3 1 5 9 19 2 3 1 7 50

33 |lexm 1 3 3 3 1 2 13

34 | 1135 1 1

35 |1f3u 1 2 1 4

36 1f41 1 1 1 1 2 6

37 |1g13 2 1 1 4

38 [1g31 2 2 1 5

39 | 1g8f 1 1 1 1 2 2 8

40 |lgny 1 2 1 4

41 1goh 2 2 2 4 13 14 1 3 6 5 52

42 lgtr 1 2 1 2 1 3 4 1 5 20

43 |1lhbq 1 1 1 3 1 1 1 9

44 | 1hd8 1 1 1 3 2 8

45 |lhug 1 1 1 4 2 2 11

46 | lhxr 2 1 3

47 | 1idu 1 2 1 6 3 1 3 17

48 1181 2 1 3

49 | liaz 1 1 1 3 2 1 2 3 14

50 |[likp 2 1 2 1 7 4 1 2 2 6 28

MONEKYJISIPHAS BUOJIOIUI Ttom 39 N5 2005
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Taomuma 1. Oxonyanue

BPAXKHINKOB, ESVIMOB

M (Kl g o | D | N | K|S | T | R|H | W/ Y Beero wa
51 171 2 5 3 4 1 4 19
52 |1j8s 1 3 3 2 1 1 1 12
53 | 1ljac 1 4 1 1 7
54 | 1jhj 1 1 1 2 1 1 1 8
55 |15kx 1 1 3 4 3 3 2 2 19
56 | 1jsg 1 1 1 3 2 8
57 |1ju3 1 2 6 4 5 3 3 2 4 30
58 | 1k5; 1 1 2 1 5
59 | 1lkéw 1 2 1 2 2 2 1 4 15
60 | 1kfu 3 1 1 3 2 2 1 3 16
61 |1lknb 1 1 2 1 1 6
62 |llox 1 1 2 1 1 6
63 | lneu 1 1
64 |losp 2 3 1 2 3 11
65 |1p35 1 1. 2 3 1 2 4 14
66 |lpdk 1 1 2 1 1 2 1 3 12
67 | 1pgs 1 3 5 3 2 2 6 22
68 | 1poo 1 2 2 1 1 5 3 1 7 23
69 |lgba 2 2 3 2 3 3 2 4 2 6 29
70 | 1gex 2 1 1 1 5
71 | 1qfv 2 2 2 1 7
72 | 1ghd 1 1 1 3
73 |1qou 1 2 1 4
74 | 1lqrw 1 1 7 2 1 2 1 15
75 |1qtf 1 5 1 2 9
76 |lqvc 1 2 1 1 5
77 | lre 1 1 3 3 8
78 | 1rl2 1 1 2
79 | 1sft 1 1 1 4 1 2 1 11
80 |1lsgp 1 1 4 4 1 1 1 13
81 |lsgt 1 1 2 2 1 7
82 |lslu 1 1
83 |lsmp 1 2 4 1 2 1 3 14
84 | 1spp 1 2 4 2 9
85 |lstm 1 1 1 1 1 5
86 |lstn 1 2 1 4
87 |12 1 3 4
88 |lvie 1 1 2
89 | 1whi 0
90 |1who 1 1 1 3
91 |lycs 2 2 3 7
92 |lygs 1 1 2
93 |lytf 2 4 6
94 |2eng 1 2 2 5
95 |2viu 1 1 5 2 1 1 2 13
9 |3cms 2 3 4 2 3 3 17
97 |3ezm 1 1
98 | 3sil 1 1 2 3 11 6 3 2 3 1 33
99 |4aah 5 2 4 4 9 10 1 3 5 11 54
100 |4tsv 2 1 3
Hroro | 38 57 68 82 13 208 196 38 61 77 174 1012
MOJIEKYJIAPHAS BUONOTIUA Ttom 39 N5 2005



AHAII3 B3AMMOJENCTBUN CIIPITAHHBIX NONSPHBIX BOKOBBIX LIETIEN
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Ta6nnua 2. Yacrors: BCTPEYAEMOCTH Pa3IHIAbIX CIPATAHHBIX AP AOHOP—AKUENTOP, yYacTBYIOIMX B 00pa3oBaHnmn

ONTHMAJIBHBIX BONOPOIHAIX CBA3ell B B-Oenkax

No E|{Q|[Q|D|N|N|K|S|T|R|R|H|H|W|Y/| O]| N |Heo6pasy-

- OE1|NE2 OD1|ND2| NZ | OG |OG1|NHi| NE |NE2|ND1|NE1| OH 101 H-cBsizeit
OFE1

1E - -] 2/ -] =1]111]23 3| -~ |12110] 5|25 8| - |18 2
OE2
OFE1 - | = 30 1] -3 ] 2 501 3|10 3| -1|-11 1| - | 14

21Q 4
NE2 6| 3| -1| 3| 4| - | - 6| 6| — | - | - | = | - 2134 | -
OD1

3D 21 1|~ | - 8|8 |13 8|24]10] 2|3 ]|21]10]| -148 4
oDn2
oDl - | - 8 - | - | 5] 4 70 3] 3] 3] 2|1 1 30 - |33

4N 2
ND2 414 | - 1| - | - 6 - 1| -] -1 - 8| 47| -

5|KNzZ 501 -1 4| 3| ~ 20 2| = =111 =1 = 110 — -

6|SOG | 13| 4 81 18]10| 5| 6 8115 5| 4| 7|51 9| 82|80 19

7/TOG1 | 10| 5 | 10 | 10 416 15| 8| 6 4 1315 9179 | 68 16
NH12 | 6| 5 | - | 10 - | = 20 4| < | - | =12 - 2126 -

8/R 2
NE 3201 7| 1| =~ -~ I~ =1=1-=1-= 2 (10| —
NE2 501 =1 5] 1|21 30 5] 1] -] = |~-1-= 5011 2

9/H 6
ND1 211 - 6| 11|~ 41 5| 1| 1| 1] 2|1 51 8| 7

10| WNE1| 1 - 30 - | - | = 30 7)1 - - 11 1 | - 32 - 20

11|YOH |18 | 4 7116 519 |7 9113|115 7|3 | 6 | 1 4145120 27

METO/JbI UCCIEOOBAHUA

100 rno6ynspubix B-6enKOB ¢ pa3pemeHneM 10
2.5 A oTobpano ans aHang3a. Bei6op 6e1KOB NpoBo-
muma m3 6a3bl gaHubix SCOP [11] (http://scop.mrc-
lmb.cam.ac.uk/scop/). B mccnegoBanubIi HaGop BXO-
A 6enkd, EMEIOIIHUE BCE H3BECTHBIE THIBI YKaa-
IOK B-cTpykTypbl. PDB-KOABI OTOGpAaHHBIX GENKOB
OBbLIA CIEXYIOLIHE:

lag6, laol, lag6, lat3, laun,laz3, lazc, 1b56, 1bd9,
lbeb, 1ca9, lcyn, lezs, 1d2s, 1d3b, 1d7k, 1dev, 1dg6,
1dlc, 1dmh, 1dnl, 1du5, le2w, led44, 1e5p, ledy, lefi,
lejf, lelp, lepa, les6, leut, lexm, 1f35, 1f3u, 1f41,
1g13, 1g31, 1g8f, 1gny, 1goh, 1gtr, 1hbg, 1hd8, 1hug,
lhxr, 1i4u, 1i81, liaz, likp, 1571, 1j8s, 1jac, 1jhj, 1jlx,
ljsg, 1ju3, 1k5j, 1kéw, lkfu, lknb, 1llox, lneu, losp,
1p35, 1pdk, 1pgs, 1poo, 1gba, 1gex, 1qfv, 1ghd, 1qou,
1grw, 1qtf, 1qvc, 1rie, 1112, 1sft, 1sgp, 1sgt, 1slu, Ismp,
Ispp, lstm, 1stn, 1t12, 1vie, 1whi, 1who, lycs, lygs,
1ytf, 2eng, 2viu, 3cms, 3ezm, 3sil, 4aah, 4tsv.

INomsapueivy cuuTamy OOKOBbIE LEIM aAMHHOKHC-
norHbIx octaTtkoB Glu, Gln, Asp, Asn, Lys, Ser, Thr,
Arg, His, Trp, Tyr. [Ins omnpepeneHnss BOZOPOXHBIX
CBSI3€H M pacyeTa JOCTYHMHOH IIOBEPXHOCTHM AaTOMOB,
YJYACTBYIOIIMX B BOJOPOHBIX CBSI3SIX, MCIOJIL30BATIH
nporpammy WHAT_IF, mMerougyiocss B cBOOOTHOM
Ne 5 2005
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moctyne Ha cepsepe (http://www.cmbi.kun.nl:1100
/WIWWWI/). Bokosasi Uemnb CYUTANACH NTONHOCTHIO
CHPsITAHHOM, €CNU €€ MOCTYNHOCTb Oblna MEHbIIE
2 A% PaccMaTpUBAIACH TOJIBKO ONITUMAJILHbIE BOTO-
POIHBIE CBSA3H, KOJIHYECTBO KOTOPBIX HECKOJLKO
MEHBIIE BCEX BO3ZMOXKHBIX BOAOPOIHbIX cBsizeil. Kpn-
Tepud 00pa3OBaHUS ONTHMAJbHBIX H BO3MOXKHBIX
BONOPOAHBIX CBSI3€H, a TaXOKE HUX IE€OMETPUYECKHE
napameTpbl, IpuBeeHbI B padore [12].

PE3YJBTATHI 1 OBCYXIEHHUE

Pe3ynbTaThl KONMIMYECTBEHHOTO aHaIA3a CIPSTaH-
HbIX NOJSIPHbIX 60KOBBIX Lened ans 100 orobpan-
Hbix [3-6enkoB mpepcTaBneHbl B Tabm. 1. Beero B
aTHX 6enKax cogepskuTcst 8136 aMUMHOKHCIOTHBIX OC-
TATKOB, BXOASIIMX B cOcTaB B-CTPYKTYpbl. M3 Hux
3790 — nonsipuble OCTAaTKH, H, KAK BUAHO U3 Tabwm-
pl, 1012 MONsApHBIX OCTATKOB INOJNHOCTBLIO HENO-
CTYITHBI MOJIEKYJIaM BObI. Yalle BCEro HEROCTYIHbI-
MH MOJIEKYJIaM BOJbl OKAa3bIBAFOTCS OOKOBbIE HEmH
cepunoB (208 GOKOBBIX Lenen), TpeoHrHOB (196 Go-
KOBBIX LleTiel) 1 THPO3KHOB (174 60koBbIe Henn). Mx
9ucno B 2-3 pasa NpeBbIAaeT YaCTOThl BCTpEYae-
MOCTH [IPYTHX CIIPSITAHHBIX NOJNSPHbIX OOKOBBIX Le-
nei. KonnyecTBo CrpsiTaHHbIX NOJSIPHBIX OOKOBBIX
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Puc. 1. JacToThI BCTpEe4aeMOCTH Nap “cnpsATaHHbId akuenTop—oapTaep’ . I1o ocr Y OTIOXEHO KOJH4YECTBO COOTBETCTBYIO-
LY COPATAHHBIX aKIEeMTOPOB, a 0O OCH X — HX NapTHepbl 0 06pa30BaHMIO BOJOPONHBIX CBA3eH. YepHble U cepble OpAMO-
YTONBHHKA — B-CTPYKTYpHbBIE H (L-COHPAJIbHBIE GEJIKH, COOTBETCTBEHHO.

LENEd CATBHO U3MEHSIETCS OT Oenka K OeNKy, OfHa-
KO, B CPEIHEM, B MOJIEKY/IaX B-CTPYKTYPHBIX OEJIKOB
YHCIIO CIPATAHHBIX MOMAPHbIX ocTtaTkoB (1012 oc-
TaTKOB Ha 100 6enkoB) nouTy B 2 paza O0JbILIE, YEM
B Q-CIIHpaibHbIX 6enkax (557 ocrarkop Ha 80 Gen-
KOB [9]). TakuM oOpa3oM, CHpsiTaHHBIE IOMSAPHbIE
OOKOBBIE LIENH ZOBOJIBHO HIAPOKO PaCpPOCTPAHEHBI
B [NIOOYISAPHBIX O€NKaX, 1 HX HATWYHE B MOJIEKYJIAxX
O€ENKOB SBISETCS CKOPEE NPABHJIOM, YEM HCKITIOYE-
nueM. Kak nmokasan ananns, SONBLIMHCTBO CIPSATaH-
HBIX NOJSAPHBIX OOKOBBIX LENEH HMEET MapTHEPOB
A 0Opa3oBaHUA BOHOPOAHBIX UJTH COJEBBIX CBA3EM.

Ilpr OTCYTCTBHM TaKuX [MapTHEPOB IIOrPY:KEHHE
NOJAPHON OOKOBOH LEMH B IHAPOQOOHOE OKPYIKE-
HYE€ MPUBOAHT K Pa3pblBY BOJOPOAHBIX CBS3EH C BO-
ol 6e3 0Opa3oBaHus HOBLIX cBsAzel. CrefoBaTenb-
HO, THAPOGUIBHBIA NOTEHIHUAT NOJAPHON OOKOBOH

MOJIEKYTAPHASA BMOIIOTHUA

LUEMd OKAa3bIBAETCS ‘‘HECKOMIIEHCHUPOBAHHBIM, 4TO
CYIIECTBEHHO NOHITKAET CTAOMIBHOCTb CTPYKTYPBI.
Takass “notepsa” NMapTHEPOB MOXKET NPOHCXOAHUTH,
HaIlpYMEp, TP HENPABHJIBHOM CBOpPAauMBAHHHU Oell-
Ka, YTO FOJCKHO NpPUBOAUTH K HECTAOHIM3aLMH HE-
IPaBHJIBHO CBEPHYTHIX CTPYKTYP H K HX pacnagy. JTo
03HAYAET, YTO CIPSTAHHbIE MTOISIPHbIE DOKOBBIE LENH
MOTYT WIPaTh O4Y€Hb BaXKHYIO POJb IIPU CBOpaYyMBa-
M OenKa, BhIHyXKaas OeNOK “HCKaTh” NpaBUITLHOE
B3aMMHOE pAaCIIOIOXKEHUE 3JIEMEHTOB CTPYKTYpPHI,
IIPH KOTOPOM NapTHEPbI OYAYT PSANOM, OCYILECTBIISA
TakuM 00pa3oM CBOEOOPAa3HYHO KOPPEKIMIO CBOPA-
yyBaHusi. C Apyrod CTOPOHBI, HAJIMYUE CHOPSITAHHBIX
NOJISIPHbIX OOKOBBIX LEeNeR 0e3 MapTHEPOB B HATHB-
HbIX MOJIEKYTAaX OEJKOB MOXKET HMeTh (DYyHKI[HO-
HaJbHOE 3HAYEHHE, IOCKONbKY TAKUM 00pa3zoM MO-
JKeT ObITb H3MEHEHA CTAOHIBHOCTL OENIKa W MOJBIK-
2005

TOoM 39 N 5
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Prc. 2. YacToTsl BCTpe4aeMOCTH Nap “COpATaHHbIA JOHOp—TapTHep”. I10o ocH Y OTNOXEeHO KONHYEeCTBO COOTBETCTBYHOLIMX
CHIpSTaHHBIX JOHOPOB, a MO OCH X — AX NapTHephI N0 00pPa30BaHHIO BONOPOAHLIX CBsi3ell. UepHble B cepble NPSIMOYTOTbHUKH —

B-cTpykTypHEIE B O-CIHpanbHble GENKH, COOTBETCTBEHHO.

HOCTh OJHMX 4YacTeu MOJIEKYJIbI OTHOCHTEJBHO

ApyTHX.

Hast BBISABJIEHHS BO3MOXHOH M30HMPATEILHOCTH
B3aMMOJEHACTBHI CIIPSITAaHHBIX IOISPHBIX OOKOBBIX
uened MbI H3YURUIM YacTOThI BCTPEYAEMOCTH Map
“cnpsitaHHast GOKOBast LeNb—TIapTHEP, KOTOPbIE 00-
pa3yroT Mexkay coOoi BOTOPOMHbIE CBSI3U. MBI HCXO-
OWJIHM U3 TOIO, YTO BBICOKAsl 4YaCTOTa BCTPEYAEMOCTH
Ne 5

MOJIEKYIISAPHAS BUOJIOTHSA  Tom 39

2005

N

OOHMX CIpPSTaHHBIX nap “OOKOBasi LENb—TapTHED'
N0 CPaBHEHMIO € KOJIHYECTBOM JIpYrux nap, odpaso-
BaHHBIX 3TOU K€ OOKOBOM UEIbIO, YKA3bIBAET HA U3-
OuUpaTENBbHOCTL B3aUMOJECHCTBUS JaHHOM OOKOBOM
uenu. CymMapHble JaHHbIE O TOM, C KaKMMM JapTHe-
paMit ¥ XaK 4yacTo o0pa3yloT BOOOPOJHBIE CBSI3H pas-
JIMYHBIE JOHOPb! H AKIENTOPb! CIPATaHHBIX OOKO-
BbIX LENEH, IpeCcTaBAeHbI B Ta0m. 2. B cTpokax Tab-

11#*
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Puc. 3. YacToThl BCTpE4aeMOCTH nap “COpsITaHHBIA AOHOP/aKUENTOp—NapTEEP” AJA COPATARHLIX OOKOBIX [ENIEH TPEOHHHA,
ceprHa B THPO3HHA. J10 OcH Y OTJIOXEHO KOMHYECTBO COPATAHHBIX aTOMOB KHCIOPOJA, a O 0cH X ~ UX NapTHEPhI 10 00pa3o-
BAaHUIO BOXOPORHBIX CBsi3el. UepHbie | cephbie NpsSIMOYTONLHEKY — 3-CTPYKTYPHBIE H O-COHpANbHbIE GEJIKH, COOTBETCTBEHHO.

JHUBI YKAa3aHbl JOHOPBLI M aKUENTOPbl CIPSTaHHBIX
OOKOBBIX LIETIEH, a B CTONIOLAX — MapTHEPHLI ANg o6pa-
30BaHAs BOJOPOJHbBIX CBA3€H, KOTOPbIE MOIYT OBbIThH
KaK IOJIHOCTBIO, TAK U YACTHYHO CNpsATaHHbIMA. s
HAIJAAHOCTH 3TH X€ JaHHbl€ NPECTABIEHbI B BHAE
racrorpamm Ha puc. 1-4. Ha racrorpammax nokasa-
Hb] TAKXKE YaCTOThl BCTPEYAEMOCTH AHAJNOTHYHBIX
nap B O-CIHPaJIbHbIX O€JIKaxX AJsl CPABHEHHS.

Kaxk BumHO, i1t BCeX CnpsITaHHbIX TOHOPOB U aK-
LEeNnTOPOB NpeobnafaollUMU SABASIOTCH B3aAMONEH-
CTBHSI THIIa “OOKOBas UENbL—OCHOBHAA 1€ML, U OCO-
OeHHO OOJIbIIOR BKJIAA B 3TH B3aUMOJENCTBYUS BHOCAT
GOKOBbIE LENH TPEOHUHOB, CEPUHOB H THPO3UHOB.
Bricokast yacToTa BCTPEYaeMOCTH TaKMX Nap Kak B
O-CITAPANIBbHBIX, TaK U B B-CTPYKTYpHBIX OeNKax, He-
COMHEHHO, YKa3blBAE€T Ha BAXKHbLIM BKJIaJ dTHX B3au-
MOAEHCTBUM B CTAOMIBLHOCTDL OenkoB. OgHaKo B3au-
MOJENCTBHUS 3TOrO THUIIA €BAa JIX MOXKHO OTHECTH K
U30UpaTENbHBIM (MM CHEUM(HIYECKUM), H BBICOKAS
4acTOTa BCTPE4YaeMOCTH nap “60KOBas UENb—OCHOB-
Hag Oenp’ OOBACHIETCS, MNO-BHAMMOMY, HPOCTO
fonpLM H3OBITKOM B OENIKaX JOHOPOB M aKUEITO-
POB OCHOBHOH LIETIH.

B 30 CBA3M HAC HHTEPECOBAH, B OCHOBHOM, Na-
pbl “60KOBas 1enb-00KOBas 1enb’ . Tak xe Kak B
a-Oenkax, B B-Oesikax HaAGMIOOAOTCH OTHOCUTENBHO

BBICOKHE 4YAaCTOThbl BCTPEYAEMOCTH Nap Asp-Arg,
Asp-Lys, Glu-Arg, Glu-Lys, His-Glu n His-Asp. ITo-
BHAUMOMY, 3TO CBSI3aHO C T€M, YTO OOKOBbIE LEMH
3TUX OCTAaTKOB HaxOPATCS B 3apSLKEHHON (popme m
00pa3yroT HOHHbIE Naphl ¢ OOJBLIIIM BBIUIPHILIEM
SHEPruH, YeM BOAOPOJHbBIE CBSI3HU MEXKY HE3aPSDKeH-
HbIMH JJIOHOpaMH 1 akuenTopaMmu. Cpegn ApyruxX Bbl-
pensieTcst npepnoYTuTensHocTs Tyr, Ser m Thr o6pa-
30BBIBATH BOAOpOAHbIE cBs3M ¢ Asp 1 Glu, a Takke
Mexpy coboil. OTMETHM TaxXke, 4TO OFHOUMEHHO
3apsokeHHble OOKOBBIE LENMU HE 0OPa3yroT MEXNY CO-
0011 BOMOPOAHbIX CBSI3€H, YTO U CIENOBAIO OXKMAATH
13 o0uX (PU3EUKO-XIMHUYECKHX coobpakenud. He-
GONBLIOE KOJHMYECTBO HAOIIOHaeMbIX BOJOPORHBIX
cesizel B napax Asp-Glu u Glu-Glu o6bscaseTcs TeM,
YTO OfHa U3 OOKOBBIX Lieneh (T 00€) MOKET Haxo-
OATHCI B HE3apSCKEHHOH (POpME M BBICTYNATH B
KAYyeCTBE IOHOPA.

- CpaBHEHHE 4aCTOT BCTpEYaeMOCTH U H3bHpa-
TEJLHOCTH O0pPa30BaHUS Pa3JMYHBIX Iap B C-CIIH-
panbHBIX M B-CTPYKTYpHBIX Genkax, MpeAcTaBIEH-
HOE Ha puC. 1-4, NOKa3bIBaeT, YTO B OCHOBHbIX YEPTax
[IOBEJEHUE CNPATAHHbIX IOJISIPHBIX OCTAaTKOB B OGOMX
kyaccax OENKOB OFMHAKOBO. JTO yKa3bIBAaeT Ha HX
OJIHAKOBYIO CTPYKTYPHYIO POJIb B 3THX O€/IKaX.
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Prc. 4. YacTOThI BCTpE4aeMOCTH CIPsITAHHbIX BOJOPONHBIX CBA3€eH, 0OPa30BAHHBIX GOKOBBLIMA NEISIMA TPROTO(hAHOB A rAc-
THOAHOB. [10 OCH Y OTJIOKEHO KOJHEYECTBO COOTBETCTBYIOLIAX CIPATAHHBLIX aTOMOB, a 10 OCH X — BX NapTHephb! N0 06pa3o-
BAHAKO BONOPONHBIX CBA3eld. YepHble B cepble NPSIMOYTONbEHKE — B-CTPYKTYpHbIE B O~CUHEpPANbHbIe GEJIKH, COOTBETCTBEHHO.

C oHOM CTOPOHBI, B3aMMONEACTBHAS CIPSITAHHBIX
NOJIAPHBIX OCTAaTKOB BHOCST CYUICCTBEHHLIN BKIIaj B
crabminHOCTh Oenka. [Tocnemune nceneposanns [13]
MOKa3bIBAKOT, YTO CIPSATAHHbIE BOJOPONHBIE CBSI3H
OHEPreTHYECKM BBITOJHEE, YEM CBSI3H, HOCTYIIHbIE
MOJIEKYJIAM BOJBI. ITO OOBICHSAETCS ABYMsI OCHOB-
HbIMH NpHYAHAMH. Bo-mepBbIX, MUIJIEKTpHYECKas
MPOHMIIAEMOCTE BHYTPH O€JIKa HYDKE, YEM Hd [TOBEPX-
HOCTH FJIH B BOGTHOH Cpefie, UTO NPABOANT K YCUIECHHIO
SJIEKTPOCTATUHYECKHX B3aUMOMEHCTBHI MEXKIY CIIps-
TaHHBIMH IOJIAPHLIMA IPYNINaMH, H, BO-BTOPbIX, MO-
JIEKYIIBI BOIbI HE KOHKYPHPYIOT 3a 00pa30BaHHE BO-
NOPOIHBIX CBA3€H CO CIPSITAHHBLIMH JOHOPAMH H aK-
HenTropamu 6enxka.

C npyroii CTOpOHBI, CIIPSITAHHbIE NOJISIPHBIE IPYII-
bl MOI'YT YMEHbINAThL CTAOHJIBHOCTL O€NKa, €CIU Y
HHX HET NAapTHEPOB [ysi 0OpPa30BaHMA BOJOPOHbIX,
KOODJIMHAUMOHHBIX MM COJEBBbIX CBsizeH. Bo-mep-
BbIX, 3TO MOXET UMETH (PYHKUHOHAIBHOE 3HAUEHHE,
HarpuMmep NPUBOAMTE K YBEIMUYECHHIO NTOIBIDKHOCTH
OTHHMX YacTel MOJIEKYJIbI OTHOCHTEJIBHO JpYyrHx. Bo-
BTODBIX, KaK OTMEYAJIOCh BbILIE, NOTPY:KEHME I10-
JSAPHBIX TPYNN B TIHApO¢dOOHOE OKpyxKEHHE O€e3
HapTHEPOB IIPH HENPABUJILHOM CBOpAauMBaHMK OeiKa
MOXKET ITPUBOIAHTD K PE3KOMY YMEHDBILIEHHIO CTaOHIIb-
HOCTH ¥ Pa3sBOPaYMBAHUIO HENPABUJIBHO CBEPHYTHIX
N5 2005

MOIJIEKYJIIPHAS BUOJOTHUA  tom 39

b

CTPYKTYP ¥ TEM CaMbIM OOECTIEYMBATDL ‘KOPPEKLMIO’
cBopaymBaHps Oenxos. HaxoHew, cnpstanHble no-
JISIPHBIE OCTaTKH MOTYT ONPEAEISATh CEeUU(PAIHOCTD
yTIAKOBOK 3JIEMEHTOB BTODMYHOH CTPYKTYpBI [6-8,
10]. Bce 3T0 BMECTE NOKA3bIBAET BAXKHEHIIYIO POJIb,
KOTODPYIO CIIPSTAHHBIE MOJSIPHbIE OCTATKHA HUTPAIOT
npa ¢$OPMHUPOBAHHMA H NOANEPKAHHAA HATABHOH
CTPYKTYPBI 6€JIKOB H IOAYEPKHUBAET HEOOXOTUMOCTD
JAJbLHEHIIErO €€ H3YYEHMSL.

Pabora BeImonHeHa npu nogaep:xke Poccmiickoro
donga dyHpamMeHTaNbHBIX HcchaepoBaHmit (04-04-
49343a) u rpanra “‘Hayusnble mkonsr” (1968.2003.4).
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