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Hamm pamee [1] nmpegumosken METON OHEUKE JOCTOBEPHOCTH HEPaBUIOMEPIIO-
IO PacTpeeTeIs AMIHORIICHOTHRIN 3aMEH B FOMOJOIMYHBIX (Dochoinnasax.
Ilpy sTOM BEpOSTHOCTL HECHYUAITHOTO BO3HUKHOBENIA KOHCEPBATHBIBIX 30H B
cemeiicTse "ernipex Qocoannas HOKASBIBAMIL ¢ TOMOUILIO YHCIEHIOr0 JKCIe-
PUMEHTA Ha HCRYCCTBEHHBIX TOMOJOLHYHBLLX CeMEHcTBaX, KOTOPHIE MO IATH
IPOHUBBONBHON IePECTANOBKOA HeH3MEHHBIX CTONBI0OB 0CTATKOB aMHIIOKECIOT
B BBIPABIEHHBIX TOCIEA0BATEILHOCTSX HCXOJHBIX (Pochoanmas, pacronosKen-
HBIX ApyT nopm apyroM. HepgocraTroM aT0m0 Meroja ABJNSETCH TPYHHOCTL BH-
3yaIBIoro OGHAPYHKEHHA KOHCEPBATUBHEIX M BAPHAGENBUBIX 30H..

B macrosmei padore mpefcTaBien Yy e mslit MeTo rpadutecioil ngen-
THOURANT YIACTHOB ¢ PE3KOH HEPaBHOMEPHOCTRIO PACHPEREICHIS aMuIIORIIC
JIOTHBIX 3aMeH B cemeilcrnax romonormynsix oeaxos. Hanbomee moppobio GnLiu
usyuensl Qocdhoiunassr A2 aga smeit [2, 3], upejcTaBiennsie qByMsa rpymia-
MHE DOoCJHeoBATeNLHOCTEH: cembio Qocoannasamir smeil poja robp Naje u
TpeMa Qocdonmazamu sMeit posa ragor Bitis (puc. 1).

Ouernmue, 4TO BOBMOMKHO CDRBHEHIE OEIKOBBIX IOCHE0BaTCILHOCTe,
MPUHAIEMMANTEX TJTH PasgibiM TPYIHaM (MeMIPYyIInosoe CPABHeIe), il of-
HOH ¥ TOH e Tpymile (BUyTpHTPyHIIIOBoe cpastenme). Hpu HoCTpoCHML 1po-
(PUAST MERTPYNIOBOTO CPaBHEHNA (HBMEHYNBOCTH) rOMOJOTHYHBIX ITOCIHeI0BA-
TeRILEOCTeH (puc. 2) RasmIas TOURA HA rpaduie COOTBETCTBYET M3MENYHBOCTH
cerstenta 13 10 aMUBORHCIOTHBIX HO3MIKIT (KOJOHOK), B KOTOPOM HOJCHITHI-
BAKOT CYMMY 3aMEI BO BCCX KOJOHRAX NPH cpasHeHWy 21 rapbl aMUHORICIOT-
HBIX 0CTATKOB. Ilogyyennoe suagcrue QesisT HA MAKCHMATILHO BO3MOIRIICE dIIC-
o samen (21-10), wrofsr H3MEHYIBOCTH CETMEHTa HAXOLUIACH B Ipejenax
or 0 go 1.

Bupro (pue. 2a), uro nmpounk maMenyuBocTH (hoedonunas xaparrepiay-
©TCH HAJIMYMEM OTYSTIHBHIX IHKOB W BIATMH, COOTBETCTBYTOINX Haniboiee pa-
pHabesbIbIM 1 KOHcepBaTHROBIM yuacTkaM. [Ipm stom pasbpoc Boxpyr cpea-
HETO 3MAYeHms W3MEHUIBOCTH BechbMa Beauk. llmomagn, coorsercrByloIad
BTOMY Pasbpocy, 3aRII0UCHA ME/KAY RPHBOH M3MEHIHBOCTH H € CPeIHHM 3iia-
gennem. 3 pacemarpuBaeMonm caydae mabmopaeman murowans (S.) suaunTesh-
HO HPEBOCXOMT CPEAMIOn pacueTnyn mrowafs (Sp) mas cepur uz 1000
MCRYCCTBEHHBIX TOMOTOPHUYHBIX ceMmeiicTs ocoannas, MOSyTaeMbIX I1ePecTa-
HOBKOI €1040110B 0CTATROB aMIFIOKNCIOT HCX0omuoro cemeiictsa Geawon [1].
Ha6nwonaenmoe pazanune (S,—S,) — 001as HEPABHOMEPHOCTS MM UOKICIOTHBIX
3aMeH — cocTaBasetr 4,8 CTawapTHRIX OTRIOHEHUH () OT CPEJHETo 311aveHnA
PACIETHON mirolayir Sy M 3aMeTHO IPEeBBIIIaeT BeIUdiHy 20, KOTOpas oTBeda-
e 95 %-nott gocroseprocTy oTmIrymA S, OT CHYYARIOro 3HAYEHIIA.

IT0 NpeRbILIEHIIE JOTIUII0 CBAZATD ¢ DECTPEMANBUBIME YUACTRAMNI Tpadit-
K&, KOTOPHIE MOYKHO BBIJIGINTEH ¢ IIOMOLILIO TOPUBOHTANLIBIX TIPAMBIX, 0TCCRAI0-
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Pre. 1. AMupormcyoTHbIe IOCJCHOBATeMbHOCTH (ocdorniaz pojos Naja w  Balis:
N. n. kaouthia (¢), N. n. atra (6), N. n. ozxiana (6), N. melanolewca 1 (2), N. melanoleu
ca 11T (9), N. m. mossambica (e), N. m. pallida (), B. candalis (3), B. gabonica (u),
B. nasicornis (k). JIas JOCTH/REHNMS MAKCHMYMa CXOUCTBA B TOMOJOTHIOGLIE HOCHEHOBA-
TeNBIOCTI BBEJEHBL jedchuy, obGozmavennsic pedrcod. ONHEAKOBBIE ¢ HOCIENOBATENb-
HOCTBIO (¢) OCTaTKAE B NocaefoBaTedbuoctsay (6)— (k) 0003MaucHB TOURAMU

WHX «r3auuiery mrowany, pasusiil S,—(S,+20). WpenrndumipyeMele Takim
00PA3OM KOLICEPBATHBIILIE U BapHale ILHRE YIACTRI TOMOJOPITUIIEIX TOCHCIOBA-
TenLrocTeil Moo ¢ BeposTuoctsic 0,95 cumraTs OTBETCTBEHULIME 3a MadJal0-
TAEMYI0 OOIIVIO LIEePaBIlOMEpPIIOCTh AMIHIORMCIOTIELX 3aMer OPU  CPaBHEI
nocaenonarenbrocTelr hocdoniras A2 amelt NVaja w Bitis.

Topasno menec pesruM apjigercs npo@uib BHYTPHCPYIINOBOH UBMEHIIBO-
cTH ceMir Ttocacionarcannocredt docedonnuas Naja, nonyaacmetii p pesyreraTe
21 mapworo cpasrenns (puwe. 26). 3ragenme o0MCil HEPABIHOMEPUOCTH 3€ChH
COCTABISIET TOXLKO 2,30, a WICIO TINKOB M BIAANH, BBIXOSIIX 33 YpOBEl
95% -moro cny9aiinoro BOZUMKHOBELILS, 3aMCeTHO Menpnre. Murepecno, oguaro,
UTO HamOoJee WIITEHCHBIRI IMHK H3MCINYHBOCIII HJS TPYIIBL HOCHELOBATE b
nmocreft Najo coBmagact 10 MCCTOHONOMENHIO ¢ OMHOM 13 IIHKOB MERIPYIno-
Boro upodHAs uaMeHuysocTH. B TO e BpeMs 09Cuh HUTEHCHBHMBIN YUYACTOK
ma rpagiKe MeKrpyIIOBOro CPABIENIT, OTBEIAIOIUNIT KOUCCPBATIIBHOMY yia-
cTry pochegoparessrocreit 87—105, mano sameren 1ta rpadure BUYTPUrpYL-
ITOBOTO CPABIICIITSL.

Ba®iro ormMerinth Tarse, 4TO OPH MEHIDYIOOBOM CDABUHEHHNM pPasHila B
ROJIWYECTBEIIIOM  COOTHOIMICHIM PPy uMeeT orpaumuenuoe pausame. Tax,
npoIIs MCKIPYIIOBON H3MEHYHBOCTH COXPAHAeT CBOM OCHOBHBIC CBOifcTRA
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pame npu cpasuenun 7 docdonunas Naja ¢ oquoit pocdonunascin 5. gabonica
u opu cpaetienun 3 Qocedonumaz Bitis ¢ opnoit Qocdoannazoin N. n. oxiana.
Hamporus, npoduib H3MeHuUnBoCcTH nocaepoBaTesLuocrell sujgon Naja pocra-
TOYAO TYBCTBITEIOIL K ROJIYECTBEHEOMY 11 BHIAOBOMY cocrany Tpy sl Yckmio-
qeHie M3 TPYNOL Nockejoparensuocreil apyx doconnirasz suga V. melano-
leuce moumataeT siadenne oduel wepanwomeprocty 10 1,50 u gesaer npodran
M3MEHYHBOCTI eITfe MEHEee pPeibedHbIM.

Hamxwgre peasedHpIX MemrpynnoBslx npoduiell MEMemIuBOCTH € BLICOKHM
3radenueM 00ILeH HePaBIOMEePHOCTH 0OKA3AI0CTH, XaPaKTePUbIM I JIsSH IIATH [PY-
IEX HCCJAELOBAITHBIN CCMENCT TOMONOTHYHEBIN OCAKROB! DANTEPHANBIRIX H MHTO-
XOBIEPUAMLIBIN amunorpanchepas [ 2], pomoncurmop ueiopexa [4, D], a-cy0n-
epuamy Nat, K'-ATP-az puiosr [6] o maewonurawownx [ 7—9], L- u M-cyGb-
efmHUI GOTOPEARIPIONION0 LeuTpa msru gorocunresnpyomux tanrepui [ 10—
16]. Hanpnyep, o0uias BepasHoMepHOCTh NPOQUIT MEKTPYIITOBOI BMEHYN-
BOCTH MHTOXOHAPHAJILHBIX acrapraraMuroTpancdepas Tpex MICKOMHTAOUITX
(mepsas rpympa) u acnapraramunorpamcdepassr 3 L. coli (sropast rpyuna)
cocrasasier 2,56, B mpodine npucyretsyior 6 mrrop w4 srnagiisl Goabmoi
MITEHCHBHROCTI, OTBEYAOLIME BaAPWADEHDLUBIM F ROMCEPBATHBHBIM  yUACTKAM
OEIROBBIX TTOCHEIOBATCALEOCTEH. J50Jec MOAPOOTIBIe Pe3YILTaThl 3y IeH U PO-
unell UBMEHURBOCTY OCTANBLHBIX CEMEOICTB TOMOMOTUYHBIX GeXKOB OYAYT C000-
IEeUhl B OTACALITOI CTAaThe.

Apropr Bepamaror mpusnarensiocts H. B, @poposoir (Gunodar MI'Y) 3a
00CYRREHIe HEKOTOPBIX PE3YNBTATOB HACTOAIEH PAdOTHL.
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A METHOD OF A GRAPHIC IDENTIFICATION OF VARIABLE
AND CONSTANT REGIONS IN HOMOLOGOUS PROTEINS SEQUENCES

KOSTETSKY P. V., VLADIMIROVA R. R.

M. M. Shemyakin Institute of Biocorganic Chemistry, Academy of Sciences
of the USSR, Moscow

An algorithm is presented for localizing variable and constant regions in homolo-
gous protein sequences. A set of aligned protein sequences is divided into two groups
consisting of m and n sequences. Tach group contains sequences of most related species.
Value of the position dissimilarity of proteins from different groups of m and n se-
quences is defined as a number of faiurves to coincide in comparison with all possible
mXn pairs of amino acid residues in the position (each from different group) divided
by mXn. The position dissimilarity value of m prolein sequences within a group is
defined as the number of [ailures to coincide in comparison with all possible mX
X{(m—1)/2 pairs of amino acid residues divided by mX(m—1)/2. Ten position average
of dissimilarity values is plotted vs. the first position number. Area of the figure inclu-
ded between the profile of dissimilarity values and its mean value line characterizes
the overall irregularity of amino acid substitutions along the protein sequences. If the
area value is grealer than the average area for 1000 random profiles by more than two
standard deviation units, the profile extrema containing the «surplus» of area are
cut off. The cut off stretches are likely to be variable and constant regions.

In case of «between groups» comparisons it is found that the overall irregularily
of amino acid substilutions is very high for all considered families of proteins;
phospholipases A2 aspartat —a minotransferases, alpha — subunits of Na* K+-ATPase,
L- and M-subunits of photosynthetic bacteria photoreaction centre, human rhodopsins.
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