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KitoueBble c10Ba: HanpaBleHHOE MyTallMOHHOE AaBienue, reopust H. Cyeoku,
HEUTPaJIbHOCTh 3aMeH HyKJIeoTuaA0B, ['1[3-conepxanue, paBHOBECUE C MYTallMOHHBIM
JaBJICHUEM, CEJIEKTUBHBIE OTPAHUYEHHUS.

Teopust MyTallMOHHOTO JABJIEHUS SBISETCS OJHON U3 (QyHAaAMEHTAIbHBIX TEOPUI
MouekyJsipHoit aBostounu. B 60-e ronsr XX Beka H. Cyeoka pazpabotan nepBUYHBIN
BapUaHT TEOPUU MYTALUOHHOTO JABJIEHUSI, COTJIACHO KOTOPOW OCHOBHOW MPUYUHOU
BO3HUKHOBEHUS T'€HHBIX MyTAlUN SBIIETCSA HAIIPABICHHOE MYTAallUOHHOE J1aBJIICHUE
[10].

MyTanmonHoe JaBiieHue — 3T0 (GaKTOp MOJIEKYISPHOM 3BOJIIOIMH, TAIOIINI MaTepua
JUTSl €CTECTBEHHOTO 0TOOpa U 00YCIOBIECHHBIN MOBBIIIEHHON YaCTOTOW BO3HUKHOBEHHUS
u ukcanuu 3ameH A u T Ha I 1 1] oTHOCHTENHbHO YaCTOTHl BOSHUKHOBEHHUS U
¢ukcanuu 3amen I' u [ Ha A u T (I'll-naBnenue), wiu Haooopot (AT-naBnenue, puc.

1) [9].
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Pucynok 1. CxeMa HanpaBieHUH MyTallMOHHOTO JaBJICHUS

OO61mMM NpOosIBICHUEM MYTALIMOHHOIO JABJIEHUS SBIISETCS 3aKOHOMEPHOE CHUKEHHE
win noeiieHue ypoBHst ['1l-HackIieHHOCTH TeHOMa (HITH XPOMOCOMBI) B PSILy
nokosieHnii. Hanbosee BeposSsTHBIMU MPUYMHAMU BOSHUKHOBEHUS MyTallHOHHOTO
JaBJIEHUS SBISAIOTCS (PEPMEHTATUBHOE U CIIOHTAHHOE J1€3aMUHUPOBAHUE HYKJIEOTUIOB
Y BO3HUKHOBEHUE OLIMOOK B mpoliecce peruinkanuu u penapauuu JJHK.

B pamkax naHHOM TeoprH BO3MOXKHO ONPE/IESICHUE U aHAIN3 TaKUX MOKa3zaTeael Kak
[9]:

1. HanpaBiieHHe U CUJIa MYTALlMOHHOTO JIaBJICHMUS,

2. cofiepkaHue TyaHHHa U IIMTO3UHA B TPETHEM IMOJIO0KEHUHN S6-TH KOJIOHOB TaOIUIIbI
reHeTHYECKOro KoJa,

3. cTeneHb HEUTPAIIbHOCTU 3aMEH HYKJIEOTHOB MO IEPBOMY U BTOPOMY MOJIOKEHUSIM
KOJIOHA,

4. cTeneHb CeNeKTUBHBIX OTPaHUYEHMM, HallaraéMbIX Ha 3aMEHbI HYKJIEOTUIOB 110
NEPBOMY U BTOPOMY IOJIOKEHUSIM KOJIOHA,

5. TOUKa paBHOBECHs 0TOOpA U MYTAIIMOHHOIO JIaBJICHUS,

6. OTKJIOHEHHUS OT TOYKU PAaBHOBECHS C MyTAallMOHHBIM JIaBJICHUEM,
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7. MUHUMAJIbHOE W MaKCHUMaJibHOE (BO3MOJYKHOE) Cpe/iHee CoJIep)KaHne I'yaHHHA U
IIUTO3WHA B TIEPBOM M BTOPOM TIOJIO’)KCHHH KOJIOHA.

Heo0xomuMo OTMETHTE, 9TO OOJIBITMHCTBO MCCIICIOBAHUN OTPAaHUIHBACTCS
MPUMEHEHUEM TOJIEKO MEPBOTO, TPETHETO M YETBEPTOTO M3 BHIIIICHA3BAHHBIX
nokaszatenei. OHAKO OMpeiesieHne OCTATBHBIX MAPAMETPOB TAKXKE MPEICTABISIET
HWHTEPEC, MMOCKOIBKY TTO3BOJISIET MOTYUYUTh OHOJIOTHUSCKH BAXKHYIO HH(POPMAIIHIO.
MyTtanmonHoe napienue. JlanHblii mokasaresb o00o3Havaercst uD u onpeaesnsieTcs mno

dbopmye:

i

Hp=——
i—+v

rreu=n(A—-G)+n(T—-C)+n(T—-G) +n(A—C),v=n(G—A)+n(C—T) +n
(G—T) + n(C—A), n(X—Y) —uucno 3ameH HykiIeoTuaa X Ha HyKJI€OTH Y.

Ecnu nokazatens uD mensiie 0,5, To mociie10BaTeIbHOCTA U3YYaeMbIX MOJICKYJIbI
PHK wmu IHK naxoasitcs non BnusinueM HarpasieHHoro AT-nasnenus. Eciu uD
oonbine 0,5 — nmox BausiHueM HarnpasiaeHHoro I'L[-gaBnenus, a ecnu uD = 0,5 -8
PaBHOBECHUH C MYTAI[OHHBIM JIaBJIcHHUEM [2].

[loka3zaTenb MyTallMOHHOTO J1aBJIEHUS MOXET PACCUMUTHIBATHCS KaK JAHS BCel
MOJIEKYJIbI HYKJIEMHOBOM KHUCIIOTHI B LIEJIOM, TaK U IO OT/AEJIbHBIM MOJI0XKEHHUSIM
HYKJICOTH]1a B KOjioHe [7].

buonorunyeckoe 3HayeHUE MyTallMOHHOTO AABJIEHUS CBA3AHO C TEM, YTO OHO
onpenenset crpareruto koaupoanus Oenka B MPHK unu JIHK u ero
aMUHOKHUCJIOTHBIN cocTaB. Tak, B X0/1e U3yUYEHHUs 3TUX MOKa3aTenaei A
AJIKOTOJIBJIETUAPOTeHa3 Kilacca 3 XOPJOBbIX YCTAHOBIIEHO, YTO AMHAMUKA CTpaTeruu
ux konupoBanusi B MPHK 3akitogaeTcss B ymeHblIeHUH BeInunHbl UD 1 u3menenun
HanpaBiieHUs MyTarmoHHoro aasineHus (¢ 'L Ha AY), 4To MPUBOIUT K CHIKECHHUIO
['I-HachIIeHHOCTH, COIepKaHUsl TYaHHHA U LIUTO3MHA B TPETHEM MOJIOKEHUU
HYKJIEOTH]Ia B KOJJOHE, YBEJIMUECHHUIO CO/ICPKAHUS TPETEPMUHAIIBHBIX KOJIOHOB,
ymenblieHuto 3HaueHnit RSCU nnst cunonuMuyHbix ['13-K00HOB, yBETUYEHHIO
conepxkanus amuHokucaoT rpynmbsl FYMINK u ymMeHblieHHIo coaepxanus
amuHOKUCIOT rpymmbl GARP [5].

C MyTalMoHHBIM JaBJIE€HUEM HamOoJiee CBA3aH TaKOM MoKa3aTelb KaKk COJAep:KaHue
I'yaHHHA ¥ [IUTO3MHA B TPETHEM IMOJIOKEHUH KooHa. byTBriioBckum A.B. u coasrT. [1]
YCTAHOBJIEHO, YTO 3HAUYEHUS MOKa3aTesiel MyTaunoHHOro nasienus B MPHK,
KOJUPYIOIIUX aJIKOTOJIbJIETUAPOreHa3bl Kiacca 3 XOpAOBBIX )KMBOTHBIX, CBSI3AHbI C
I'I3-conepxanuem (r = 0,97+0,093, p<0,001). Dto moarBepxaaeT yreepxacaue H.
Cyeoku o ToMm, uto I'T[3-conepxaHne MOKET paccMaTpUBAThCs KaK MOKa3aTelb
OKBUBAJICHTHBIN MyTanimoHHOMY AaBieHuto [9]. Torma ciemyer oxxuaars, 4to
3HaueHusaM UD, paBubiM O 1 1, OyaeT COOTBETCTBOBAThH CO/ICPKAHUE TYaHUHA U
[IUTO3MHA B TPEThEM MOJ0KEeHUU HYKIeoTua B kogone 0% u 100%, cooTBETCTBEHHO.
OpnHako npeanpuHATas NONbITKA KCTPAINOJSALIUU TPEH 1A HE TpUBeia K COOI0IEHUIO
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JAHHOTO YCJIOBHS, UTO OBLIIO OOBSICHEHO aBTOPaMH MajibIM KOJIMYECTBOM TOYEK,
UCIIOJIB3YEMBIX JIJIS TIOCTPOSHUS TpeHa [1].

CopeprxaHue ryaHlHa U HUTO3MHA B TPETHEM MOJIOKEHUH D6-TH KOJIOHOB TaOIUIIBI
reHeThueckoro koja. st 6onee KOppEKTHOTO OTPAKEHUSI B3AUMOCBSI3H MEXKTY
MyTalMoHHbIM AaBieHueM u I'l[3-conepxkannem H. Cyeoka cunrtaer nenecoodpa3HbiM
BBIYUCIISTH COAEPIKaHUE TYaHHHA U IIUTO3MHA TOJBKO B 56 13 64 KOJIOHOB TaOIUIIBI
reretrueckoro koaa [9)]. CTOMKOIOHBI H TPEXKPATHO BBIPOKIACHHBIC CEPUU KOJIOHOB
(komupyrolIKe N30JICHIIMH B CTAaHIAPTHOM TaOJIHMIIe TEHKO/A) PEKOMEHIIYETCS
UCKJIt0YaTh Npu BeiunciaeHuu ['Il-cogepxanus B TpeThbeM MOJOKEHUU KOJOHA, a
eIMHUYHBIC KOJIOHBI (KOAMPYIOIME METUOHUH U Tpuritodan) — npu Berauciaenuu ['11-
coJiep KaHMs BO BCEX MOJOXKEHUAX KOJIOHA.

CrerneHb HEUTPATbHOCTH 3aMEH U CTENIEHb CEJIEKTUBHBIX OIPAaHUYEHUH, HalaraeMbIx
Ha 3aMEHbl HYKJIEOTHUI0B 10 IEPBOMY M BTOPOMY IMOJIOXKEHUAM KoJioHa. OnpeneneHue
ATUX B3aUMOCBS3aHHBIX NTOKa3aTesiell OCHOBAHO HAa TOM, YTO OOJBIIMHCTBO 3aMEH
HYKJIEOTHUIOB B TPETHEM MOJI0KEHUH KOJIOHA SIBISIOTCS CHHOHUMUYHBIMHU, H,
CJIeI0BaTEIbHO, CEIEKTUBHO HEUTPAIIbHBIMU. 3aMEHbI BO BTOPOM U OOJILITMHCTBO
3aMeH B MIEPBOM IOJIOKEHUU KOJOHA SIBISIFOTCS HECUHOHUMUYHBIMH, U,
CJIeI0BaTEIbHO, MOABEPKEHHBIMU JEHCTBUIO CEJIEKTUBHBIX OTPaHUYEHUM.

Jliist onipesieNieHrs CTENeHN HEUTPaIIbHOCTU 3aMEH CTPOUTCS TpadUK 3aBUCUMOCTU
coaepxkanus I u L] B TpeTbeM I10JI0KEHUHU KOJIOHA OT cpeaHero coaepxanus I' u 11 B
nepBoM U BTopoM mnosioskeHusx uzydaeMbix PHK (nmu JIHK) psina sxuBoTHBIX (puc. 2).
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Pucynoxk 2. 3aBucumocts Mexay (I'L[1+I'1[2)/2-conepxannem u I'[3-
HaceImeHHocThi0 MPHK, kogupytomux imutoxpom b xopmoseix

Haknon muauu tpenaa Ha puc. 2 pasex 0,133. DToT nokasareiib XapakTepU3yeT
CTETICHb HEUTPATLHOCTH 3aMCH HYKJICOTHIOB, BO3MOYHBIX B IIEPBOM U BTOPOM
nosioxkeHusix kogona uzydaembix MPHK, T.e. 13,3% 13 HUX SIBASIOTCS HEUTPaATbHBIMHU,
a Ha OCTAJIbHYIO YacTh 3aMeH (86,7%) Hak/1aIbIBatOTCs CEICKTUBHBIC OrpaHuYcHus. B
HACTOSIIIEE BpEMS CTENEHb HEUTPAIbHOCTH 3aMeH onpeaeneHa ais MPHK,
KOJMPYIOIIKUX OO0JIBIIIOE KOJUUECTBO OeaKoB (Tadu. 1).

3HaYeHHE ATOTO TOKa3aTels JETKO PaCCMOTPETh Ha MPUMEPE MHCYIIUHA U €TO

3



MIPEAIECTBEHHUKOB. TakK, HEUTPAIBHOCTh 3aMeH HykiIeoTun0B B MPHK, xogupyromen
npenpouHcyIuH, paBHa 29,2%; yuactky MPHK, cooTBeTcTBYIOIIEMY TPOUHCYITHHY (OT
MPENPOUHCYJIMHA OTHICIUIICTCSA CUTHAIBHBIN rentua) — 22,9%; a yyactky MPHK,
COOTBETCTBYHIOIIEMY () YHKIIHOHAJILHO AKTUBHOMY MHCYIUHY (OT MPOUHCYIMHA
ormieruisercss C-nentun) — auib 4,2% [8].

Tabmuua 1

Crenenp HeliTpanbHocTU 3aMeH B MPHK, xoaupyronux psij 6e1KoB XOp10BBIX

Betok Heilitpanbaoctel2, | CTeneHb CeneKTUBHBIX
% orpannuennii1l2, %
KpeaTMHKUHA3a 3,3 96,7
WHCYJINH 4,2 95,8
pelenTop MHCYJINHA 4,2 95,8
aJeHMIaTIrKIa3a 9 5,8 94,2
gnKoronbz[eanporeHa:?.a 6.3 93,7
aKBaroOpvH 7,5 92,5
inKoronbz[eanporeHa:?.a 9,7 90,3
UTOXpoMm b 13,3 86,7
ITPOMHCYJIVH 22,9 77,1
PENPOUHCYIUH 29,2 70,8
ropMoH pocta 1 35,4 64,6

HNHTepecHbIM HaNpaBlIE€HUEM JaJIbHEUIIETO UCIIOIb30BAHUS ITUX MOKA3aTeNen
SABJISICTCS] UX COMOCTABJIIEHUE C TEMIAMHU 3BOJIIONIMOHHBIX n3MeHeHn# n3ydaembix JJHK,
MPHK u 6enkoB. [lepBas monsiTKa TaKOro CONOCTaBIECHUS KaK KOJTUYECTBEHHAS
unrterpamus reopuit M. Kumypsl [6] nu H. Cyeoku npennpuHsTa Ha npumepe
ankorojpaeruaporenas (tadi. 2) [3]. B pesynbrate 3TOr0 McCie0BaHUs YCTAHOBJICHO,
yro it MPHK, xonupytronux monmucyOcTpaTHbie GepMEHTHI (QTKOTOIbICTHIPOreHA3a
kiacca 1) XOpAOBbIX )KUBOTHBIX, XapaKTepHa 0OJIbIlas HEHTPATLHOCTh 3aMEH 10
NEPBOMY M BTOPOMY IOJIOXKECHUSIM KOJIOHA (M, COOTBETCTBEHHO, MCHBIIIHE
CCJICKTHBHBIC OrpaHndeHus) 1o cpaBHeHuio ¢ MPHK, xoaupyromumu
MOHOCYOCTpaTHbIe (pepMeHTHI (aTKOroabACTHApOreHasa kiacca 3). Ha ocHoBanuu
MTOJIYYEHHBIX TAHHBIX BBIIBUHYTO MPEAIIOIOKEHHUE O CYLIECTBOBAHUM IIPSIMOM CBSI3H
MEK]ly TEMIIAMH 3BOJIOLMOHHBIX U3MEHEHUH MTOCIEA0BATENBHOCTEN TEHETUYECKUX
MaKpOMOJIEKYJ U HEUTPATBbHOCTH 3aMEH HYKJICOTUI0B B cOOTBeTCTBYIOIMMX MPHK.

Tabmuua 2
CKOpOCTBb 3BOJIOLMH AJTKOTOJIBJETUAPOTreHa3 KiaccoB 1 U 3 XOpIOBbIX U KOJUPYIOIIHUX
nx MPHK, a Taxxe creneHp HEUTPAJIbHOCTH 3aMEH B HUX



CxopocTh CKOpOoCTh 3BOJIIOLUN HeiitpanbHOCTh 3aMeH
Kiacce
AJIT ABOJIIOIMH OesiKa, MPHK, x 10-93amen | mo mepBoMy u BTOpOMY
ITo HA CaWT B TOJ MOJIOKEHUSAM KOJIOHA
1 0,55 0,60 9,7%
3 0,25 0,40 6,3%

B pe3ynbTare nociaeayomux UCCie10BaHui JaHHbIE OKa3aTeau U3y4eHsl ele s 17
O€JIKOB, BBIJICJICHHBIX Y dKUBOTHBIX, 1 YCTAHOBJIEHO, YTO J10JII HEUTPATbHBIX 3aMEH I10
NEPBOMY U BTOPOMY IOJIOKEHUSM HykieoTuaa B kogoHax MPHK, koaupyronmx
KpeaTuHKHHAa3y cocraBuiia 3,3%, ankoroibaeruaporesassl kiaccoB 1 u 3 —9,7% u
6,3%, COOTBETCTBEHHO, MPENPOUHCYIUH — 29,2%, npouHcynun — 22,9%, uHCyn1H —
4,2%, C-nnenrtun — 42,5%, curnaneubsiii nentua — 31, 7%, penentop nncynuna — 10,0%,
KaTaIUTH4eCKuil u L2-gomMensl perientopa nuncyinuna — 6,6% u 3,3%, COOTBETCTBEHHO,
WHCYIUH-TI0100HbIe (hakTopbl pocta 1 u 2 —7,9% u 25,0%, COOTBETCTBEHHO,
MPEeNpPOUHCYIUH-TOA00HBIN PakTop pocta 1 — 14,0%, anennnariukiazy 9 — 5,8%,
akBanopuH 1 — 7,5%, unrtepnerikun Bl —29,2%, ropmon pocta — 35,4% u penakcun 3
—49,2%. Bennunna kosduimenta HeitpanpHocTy Boie st MPHK,
COOTBETCTBYIOLIMX O€JIKaM C MEHBIIMMH OTPAHUYECHUAMH HA U3MEHEHUS CTPYKTYPhI U
¢byukiuu [4]. bapkosckuMm E.B. u coaBrt. [8] ycTaHOBIEHO, YTO MEXKIY CTEHCHBIO
HEWTPaAJIbHOCTU 3aMEH HYKJI€OTUA0B n3ydyeHHbIX MPHK 1 TemnaMu 3BOJTIOIIMOHHBIX
n3meHnennit 1anHbix MPHK 1 koaupyeMbix uMu O0€IKOB CYIIECTBYIOT JOCTOBEPHbBIC
CHJIbHBIC MpsiMbIe Koppesiiinonnbie ¢Bs3u (r=0,90+0,106, p<0,001 u r=0,80+0,145,
p<0,001).

Touka paBHOBecust oTOOpa ¥ MyTarimoHHoro aasnenus (equilibrium point, Ep).
Brrumciienne 3Toro nokasaressi OCHOBaHO Ha TOM, YTO OOJIBIIMHCTBO 3aMEH B TPETHEM
MOJIOKEHUH KOJ/IOHA SIBJIIIOTCSI HEUTPaNbHBIMU U JIMILb YAaCTh TPAHCBEPCUN MIPUBOASAT K
M3MEHECHUIO KOIUPYEMOU aMUHOKHUCIIOTHI. POsb Hallle mpoucxoasux TPaH3uLuHM,
HAIPOTUB, 3aKitoyaeTcs B npuBeAeHuu ' 1[3-conepxanus K paBHOBECHUIO €
MYTallMOHHBIM JaBiieHueM [9].

OnpeneneHne TOUKH paBHOBECHS POBOAMUTCS C IOMOUIBIO I'paduka, TOCTPOEHHOTO Ha
pHC. 2, myTeM pelleHNs YpaBHEHHsI pAaBHOBECHUS C MyTAlIMOHHBIM JaBJieHUueM (y=X) U
YpaBHEHUS] PETPECCUOHHOIO aHAIN34, MOJTYYEHHOr0 B XOJI€ aHAIN3a U3y4aeMbIX
nocieaoBaTeNbHOCTeH (B 1anHOM mpumMepe — y=0,133x+37,496):

y = 0,133y + 37,496

y — 0,133y = 37,496

0,867y = 37,496

y =43,25

Takum 00pa3oM, pu cpelHEM coAepKaHuu TyaHuHa U ruto3nHa B MPHK,
KOJAMPYIOIIUX IIUTOXpOM D Xop1oBbIX, paBHOM 43,25% KX 3BOJIOIMOHHBIC U3MECHEHUS
OyayT NPOUCXOAUTH B PABHOBECUH C MYTAllHOHHBIM J1aBIICHUEM.

[lepcieKTHBHBIM HaIlPaBJIECHUEM HAYUHBIX MCCIIEIOBAaHUH SBIsETCS pa3padoTKa
METO/1a BBIYMCIICHHSI CTENIEHH HEUTPAIbHOCTH 3aMEH B TPETHEM MOJIOKEHUH KOJIOHA,
YTO MO3BOJUT 00JIE€ TOYHO BHIYUCIISITH PABHOBECHE MEXY OTOOPOM U MYTALIMOHHBIM
JaBJICHUEM.

OTKJIOHEHHSI OT TOYKH paBHOBECHS C MYTallMOHHBIM J1aBiieHHEM. /{aHHBII moka3aTenb
(o) BBEIUHUCIIIETCSI HA OCHOBaHHMHU TpaduKa, MOCTPOSHHOTO Ha pHC. 2, o hopmyie:
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o = 45" —100a,

rjae a —3To KO3 (OUIMEHT HAaKJIOHA JIMHEHHOr0 TPEH/a, ONPeeNsieMblil 10 YPaBHEHUIO
perpeccuonHoro ananmsa. To ects aus MPHK, kogupyronux nmuroxpom b xopoBsIx, o
= 45" —100x0,133 = 31,7°.

MuHMMallbHOE U MaKCHMaibHOE (BO3MOXKHOE) Cpe/IHEe CoJIep)KaHne I'yaHHHA U
IUTO3MHA B IEPBOM U BTOPOM MOJI0XKEHUH KojoHa (Amin u Amax). /lanHbie
MTOKA3aTEN TAK)KE BBIUHMCIISIIOTCS HA OCHOBAaHUHU YPAaBHEHHUSI pETPECCHOHHOIO aHAIN3a
3aBucuMOCTH ['1|3-HACBIIIEHHOCTH OT CPEIHETO COAEPKaHUSI TYaHUHA W LIUTO3HHA B
IIEPBOM U BTOPOM ITOJIOKEHUH KOAOHA. MUHUMAIIBHOE COAEP)KAaHUE OTPAXKAET
nokaszatelb b atoro ypasuenus (37,496% B npeicTaBICeHHOM MpUMeEpe), a
MaKCUMaJIbHOE BbIYMCIIAETCS myTeM ero pereHus npu x=100:

y = 0,133y + 37,496

y = 0,133 x 100 + 37,496

y = 13,3 + 37,496

y = 50,796

Takum 00pa3oM, MUHMMAaJIbHOE U MAaKCUMAJIbHOE BO3MOXKHOE CPEHEE COJIepKaHUe
ryaHWHa ¥ HUTO3WHA B IEPBOM U BTOPOM Ios1okeHnH konoHa B MPHK, koaupyromux
uToxpoM b xopnoseix, cocrasiser 37,496% u 50,796%, cOOTBETCTBEHHO.

AHanu3 nokasaresneH, onpenesieHHbIX B paMkax teopun H. Cyeokn, BO3MOXKEH B JBYX
HarpasJieHUsX. [lepBoe U3 HUX MPUMEHUMO K MyTallHOHHOMY JABJICHUIO U
COJIepKaHUIO T'yaHWHA U IUTO3MHA B TPETHEM IOJIOKEHUHU S6-TH KOJIOHOB U
3aKJII0YAETCS B UX COMOCTABJICHUS C IPYTUMH NTOKA3aTENSIMHU, [TOIYYEHHBIMU MU
n3yuennu aanabiX JJHK nim MPHK (oOmas I'Tl-naceimennocts, I'I{-conepkanue B
OTJEIbHBIX MOJIOXKEHUSIX KOJIOHA, YaCTOTa UCIOJb30BaHMs peTepMuHanbHbix u ['113-
KOJIOHOB, OCOO€HHOCTH aMUHOKHCJIOTHOTO cocTaBa). Bropoe HamnpasieHue
IIPUMEHHMMO JUJIS1 BCEX OCTAJIbHBIX MOKA3aTEIEH, aHAIM3UPYEMBIX B paMKaxX TEOpUU
HaIIPaBJICHHOI0 MyTallMOHHOTO JABJICHMS, U IPEATIONAraeT UX COMOCTABIEHUH C
nanHbeiMH, onydeHHbiMu 11 AHK nmu MPHK, konupyromux npyrue 6enku. B
LIEJIOM, UCITOJIb30BAaHUE PACCMOTPEHHBIX B IAHHOW CTAThE MOKA3aTENEN NEPCIEKTUBHO
HE TOJIBKO B TEOPETUYECKHX, HO U B MPUKIIAJHBIX HAYYHBIX UCCIECTOBAHUSIX.
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