Bceero 350 (66,5%) npapmabupix samen u 176 (33,5%) menpasmae-
aux. K npaBunbHBIM 3aMeHaM OTHOCATCA M «TUIUE MYTAYUUY, T. €.
T@ cily4yau, B KOTOPBIX 3aMeHa HYKJIEOTH/Ia He COIPOBOMK/AETCA 3a-~
MeHO#l ocTaTKa BeclIeACTBHe BBIPOMKJIenna Kona. Hoj yerpoen rak,
4TO BEPOATHOCTh NpARMWIbHOM  MyTamuu BjBoe Oolblle He-
paBUILHOM.

Betuncnum cpepnue pasnoct rmiapodobrocTeil ocraTKOB, 0TBe-
gamye OJHOKPAaTHHIM 3aMelNeHuAM HYKJIeoTunoB. Ilomyuaem

npu samene z 4200, y 5370, z 1420 [se/monp

M B cpejgHeM IO BceM TpeM HyKieoruTam 3660 [{»r/monb, urto sa-
meTHo MeHbpDie 3uauenua 5370 JL»K/Monp mpm caydailinom 3samerge-
mun amuHoKucaor. OmelT faeT CpeAHIO pasHocTh THapodobHOCTel
UCXOMHON M 3aMelaiomell aMHHOKMCIOT i 70 MyTaHTOR reMoriio-
‘6una wenosexa 3500, gna 6 muroxpomor ¢ — 3780 Isk/monp u T. A
Ananus 423 saMemeHuil IPH COMOCTARJICHMW WIECTH TOMOJOTHYHBIX
0eNKOB pasaMUYHBIX BUJOB (IMTOXPOM c, TeMOrnoOWHEL o ¥ B, MHCY-
amant A m B) paer cpegnoo  passocTh  ruppodobHOCTE
3240 Nsw/mons.

Taxkum o6pasom, Kopx obaajgaer BBICOKOI, XOTA M He abcomioT-
RO, HANEIKHOCTHIO IO OTHOIEHWIO R NPaBHJILHBIM MyTamuaAM, 00ec-
neynBaf MX OONBMIYI0 BEPOATHOCTH. IlIpeMMyINIECTBO IPABUIBHBLIX
MyTaguit onpejendeTcd IPOCTPAaHCTBEHHBIM crpoeHueM Genkxa B BOJ-~
HOM OKPY:REHMM M, TeM CaMbIM, 0coOLIMM (PUaMUYeCKMMHU cBOHCTBaMHI
poxpl. Hoppensagua KonoHOB ¢ aMMHOKHCHOTAMEH OKa3bIBAaeTCH IIPO-
IUKTOBAHHOH (PuamKoil BOJHL.

§ 8.7. Myranun

Myragum npoucxopar aubGo cHonTamno, Aub0 IOJ BIMAHHEM
MOIIHLEIX BHEWHMX (AaKTOPOB — XMMUYECKUX WM pafifafHOHHBIX
BO3ieHCTBMIT Ha Xpomocomsbl ¥ reusl. Cieayer pasiwuaTb TPOMOCOM-
Hble MYTAYUU — HepecTpoiikM XpoMocoM, HabnioxaeMble MO MHKPO-
CKOmOM, U TOYeuHble, WM TeHHbIe, Myrayuu. IlepBele mpencTaBAAIOT
co00f1 M3MeHeHMA HAAMONEKYIAPHBIX CTPYRTYD, BTOPbIe — M3MEHe-
HuA nociefoBatensnoctn uykiaeotrupor B JHK wu, coorsercrmenno,
B MPHK. 3xecr MBI ocTanoRAMca Ha TOUEUYHBIX MyTanmusiXx.

CyIIecTBYIOT 4eThipe THIIA TOYEYHBIX MyTammil

a) Myragum, cocrosmue B 3aMeHaX HyRIEOTHIOB B KOJO0HAX,
MEHAI0IYe CMBICH KOJOHA, T. €. KOAMPYeMBIII aMUHOKMCJIOTHBIA o0C-
TaToK B Oenke (missense mutations).

6) Taxue Ke saMeHbl, HEePeBOAIME KOJOH B COBMECTHO € HHM
BBIDOKICHHBIH, T. €. He MEeHAMIINe aMHHOKHCIOTHEIA ocraTtok B Geji-
Ke. ItH «1uxue MmyTamuu» (silent mutations) denorunnueckn ne
OpPOABNAIOTCA, HO WMEIOT BeCbMa BasyKHOE 3HayeHWe Ui DBONOOURT
(cM. panee, § 17.9).

B) Myranuu, npeppaimaionie OCMBICICHHBI KOIOH B TEPMUHAAL-
noti YAA, YAT, YI'A (nonsense mutations), 9tu Myranuu, npu-
RojAmne K o6puIBy GeskOBoOiT menu, 0coGeHHO OMACHEL.
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r) Jlerenun HYKIEOTWTOB #MJAA WX BRIIOYEHAA, T. €, MyTamud
cpaeura pamxm (frame shift mutations, cm. c. 260).

CmoETanuble TeHHBle MYyTaOMM ONpPeleNATICA olNOKaMu IpH
penauxanun [IHK, BosEAKaoOIqUMH BCIEJCTBME TEIIOBOTO JBHKe-
HuA artoMoB # MojgexylX. OueBMAHO, 4YT0 OMMUOKM TPAHCKPUINIUU T
TpaHCIANNA He HaCIexyHoTCH.

Brnouenne HyKAeOTH]a, HEKOMILIEMEHTADHOTO MAaTPUIHOMY, Je-
Jiemud WIM 3aMeHa HYKJIeoTAAa oObIYHO IPUBOAAT K o0pa3oBaHAI
metnn B pasoiimoit cowpanm JJHKR (em. c. 230). B mocnexymonimx
pemankanuax [JHHK merns wcuesaer BeneacTsume mOnyKOHCEpBaTHB-
HOTO cuHTesa, HO mepsmuHan cTpykrypa JIHR ocraercs uamenennoit.
Hapany c of6pasoBammemM meredb BO3MOKHO oOpa3oBaHWe Iaphbl, OT-
JUIHON OT YOTCOH-KPMKOBCKOW BCJIEACTBHE CIOCOOHOCTH A30THCTOTO
OCHOBaHUA CO37aBaTh HEOOBIYHBIE BOJOpOAHBIe cBA3um (c. 231),
a ramke Beaedcrsue taytomepum (c. 37).

OueBngno, uro 3ameHa mapei AT ma T'll TepMonunamuvecku BbI-
roaHa, Tak Kak I' ceasnBaerca c Ll cunpuee, uem A ¢ T. Eciu 61t Bce
CBOJAMJIOCE K TepMOTUHAMHUKE, TO B X0[e IBONIONUM NOIKHO OblIo ObI
yBeauuuBaThCA oTHOcuTeabHoe comepssanue I B JJHHR. 910 me
TaK — y BBICIIHX OpPranuaMoB cogep:aume I'll crabunrmsoBaro Ha
ypoere 40—45%. OBomwomuonnoe obpasosanue «I'+ Il-opranuamar
Guonormyeckn 6GecCMBICIENHO, TAK KaKk TPUILIETEl, He COfepsKallne
Aun T (A u¥Y s uMPHR), xommpyor tonsko Ipo, Apr, Axa u Tun,
T. e. AMiOL '/; BCEX aMWHOKUCIOTHBIX OCTATKOB.

Pasnuunble TOY€YHBle MYTAUM WMEIOT pPasiNYHbIE BEPOATHOCTH.
Dorenr, n Ronyr (1977) mpoamammampoBaian 1293 savemenus amu-
HOKHCJHOTHBIX OCTATKOB B (DMIOreHETWYECKH CBA3aHHBIX Oexkax,
o6bACHAEMBIE OJHOKPATHBIMU 3aMeINeHHAMHN HYRJICOTHAOB LY B KO-
JoHAX XYz, SaMemeHHA Z He paccMaTpuBalTCA, TaK Kak m3 61 -3 =
=183 saMemeumil B OCMELICIEHHBIX KOJOHAX 7 BEAYT K TepMHHAIb-=

Ta6amrpga 8.6. Yncaz wmyrandonBbix Bamemesnii x> 2 n y-» Y’
B konoeax PHK pan ¢urorenernueckn cBasawnnix Genkos

-
A r il v

x, ¥
A — 237 114 60
T 272 — 92 7
11 96 73 — 92
y 54 63 69 -

mniM KojoHaM u 126 npencrasmnaor cofoit Tuxme myrapmm., Hai-
JieHHBIe TaKUM 0Gpa3oM umejna n; 3aMemmenuit £~ u ¥y -~y B KO-
porax PHK npursenennt B tabi. 8.6.

Jlna toro 9To6bpl HalTH OTHOCHUTENbHBIE BEPOATHOCTH TaKMX MY-
TAMi, CHeAYeT yYecTb HeKOTOphie pasiimums Me;RAy YHACIaMM HYE-
JICOTUAHBIX 3aMeIeHHil m; KOTOpHe MOTYT HaGJIOXaTbCA B BHJE
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3aMeHIeHUIl aMUHOKMCIOTHBIX OCTATKOB, corjiacuo kouay. Ilomydaem
tabn. 8.7. OrHocuTenbHBe BepOATIOCTH 3aMEHIEHHAN HAXOJATCA IO

dopmyne
=m
4

pi: Y .
Dng M

i

(8.1)

Hopmupys p: x 1, monydaem rabu. 8.8.

SaMeHb HYKJICOTHAOB MABJAAIOTCA TPAKIUYUAMU WIH TpPaHceep-
cuamy. Tpausnnum — 3aMellleHUA IYPAHA Ha OYPUH M NHPHMHTMHA
ma nupumugun A =T, [ =¥, rpaucsepcunm — 3aMerneHiA IypuHA

Tabaupga 8.7. Uncna npuauunmansAo nabawopaeMbix 3aMereHMil m;
- x' mY—>y B KojgoHAX

A r 1T y
X,y
A — 30 28 27
r 30 — 31 28
11 28 31 — 27
Y 27 28 27 —

Ha nopuMunme ¥ maobopor A=1], A=V, I'=1], I'=Y. Cornac-
BO TaGa. 8.8 mepoatmocTs Tpamsmmuii p == 0,68, Tpanceepcuit 1 —p =
"=0,32. Janusie, ormocammeca k 198 myranTam remornobmHa ue~
JIOBeKa, 7al0T HecKONbKO MHBle 3HaveHusa: p = 0,62, 1—p=0,38.
OTH jgaHHblE XAapaKTepH3YIOT fBa 0OCTOATENbCTBA: HCTHHHBIE
BepoOATHOCTH 3amemmenmit uykineorugos 8 JJHHR n PHHR u Boixuea-

Tat6naunga 8.8 HopMupoBaHHBIE OTHOCHTENbHHIE BEPUATHOCTH 3aMenieHHIT
x—>x', Yy~ Y B KonoHax PHK no ganuwim nna Genxoa

A r I Y
x, Y
A — 0,477 0,091 0,050
r 0,201 — 0,067 0,057
11 0,076 0,053 — 0,076
% 0,045 0,051 0,057 —

HUe COOTBeTCTBYIOILUX MyTauTHBIX OenxoB. B mocaegmee Bpems
GolIn IOJYUeHH! gaHHBE, OTHOCAMUeca memocpeicteenno k PHR —
247 samemennii. CoOTBeTCTRYIOIIME HOPMHPOBAHHBIE OTHOCHTENIbHBIE
BEepPOATHOCTH TpejacTaBiedsl B tabn. 8.9. llpeppimienue BepoATHOCTElT
TpaHauOMil Haj BePOATHOCTAME TPAHCBepCI cOoXpaHAeTCA, Ho OKa-
3pIBaeTCHA He CTONb 3HaunTenbHEIM: p = 0,56, 1 — p =044,
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NUmeerca cymecrsennoe pasivyve B BEpOATHOCTAX 3aMENIEHMIT,
HalXeHHBIX M3 TEePBUYHBIX CTPYKTYp Oenkos (Tabn. 8.8) u uemo-
cpencTBenno u3 mepeuyHux crpykryp PHR (ra6a. 8.9). B mepeom
cillyyae BEpOATHOCTH Tpau3uluil A =T cymiecrBeHsHo IpeBOCXOIAT
BepOATHOCTH TpaHcBepcuit u Tpawaunuit Il =¥, Bo BrOopoM cayuae
aroro mer. CiaepoBarennHo, 3amernenua A = I' gaor MEHLMIYIO JONKO

Tab6anunma 8.9. HopmupoBanuble OTHOCHTENbHBIE BEPOATHOCTA 3aMelieHMIE

B PHK
x',
A r o Y
x, Y

A — 0,065 0,040 0,053
Iy 0,117 — 0,109 0,421
If 0,093 0,113 — 0,121
v 0,049 0,028 0,089 —_

neranedl, yeM ppyrue sameimeHuA. JTo OOBACHAETCA TeM, UTO aMH-
HOKMCIOTHLIE OCTaTKY, CBA3auuble mepexopamu A =TI cymecrBen-
Ho Onuyke pyr HIpYyry, 4yeM cBA3aHHLIE NPYTMMU nepexojaMu. B ca-
MoMm pene, mepexogam A =T orTBeyaoT HauMEHbLLINE H3MEHEHHS
ruppodobuocreit. Hamporue, nepexomam I =Y orseuaior BjBOS
Goanoine mamenenus. B tabn. 8.10 mpusegenn: ycpenuennnie usMme-
HeHUA rugpoPodHOCTE aMUHOKMCIOTHLIX OCTATKOB IIPU 3aMeNeHuAX
HyKneoruyor B MPHK.

Ta6auna 8.10. Cpename paszHoetn rugpodofHoCTEH aMHHOKHCAOTHBIX
ocratkoB (B K]l/Monn) npu zamMemeHHAX £ — &', ¥ - ¥ B Kogonax MPHK

. 7
A T 0 Yy
x Y

A — 2,9 4,97 5,10
T 2,94 _ 4.35 6.24
I 4,97 4,35 — 5,69
v 510 6.24 5,68 _

Taxum obpasoM, mytanumu A ==1' nanMenee omacHnl AAA CTPYK-
TYpH # (yHKHUU Oejnka M UM JONKEH OTBeYaTh HAMMEHbMHUH Ipo-
ment jeraneii. Merunuble BepOATHOCTH 3aMeINeHMIl XapaKTepusyHT-
ca tabn. 8.9. Ouu cornacyioTca ¢ KBaHTOBOMEXAaHMYECKMMH pacye-
TaMy 9HEpPrHH B3aMMOJENCTBMA B pasHBIX [apaxX a30THCTHIX
OCHOBaHHUil.

Mur pacemoTpenm wmyTagus Kiaacca a (c. 282), npusopampe
K 3aMeHe aMMHOKMCIOTHOTO ocTaTKa. QOpaTMMCA K MyTamMaM Kiaac-
ca 0, npuBopAmuM K 00puIBy Oenkoroit memwm. Taxwmx myranuit, om-
penendeMblX eIMHUYHBIMY 3aMEIMeHUAMH HYKIEOTHJOB B KONOHAX
zyz, rcero 23—9 samemenunn 8 £, 7—p Yy u 7— 15 2. U3 23 my-
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Taguit 18 ABIAIOTCA TPAHCBePCHAMH H JWIIL O — TPAH3UOUAMA.
Menbpniag BepOATHOCTH TpaHCBEpCUIl JI0 HEKOTOPOIl CTeNEHH CHUKAET
BEPOATHOCTH THOENbHON TePMHHANBHON MyTamuH.

3HaueHNA BepOATHOCTeH TOUEUHHIX 3aMelleHHIl B KOJOHAX, HpH-
BelleHHble B TaOm. 8.9, mo3BOJAIOT BBIUMCIMTH OTHOCHTEILHbIE Be-
POATHOCTH TEPMUHANBHBIX MyTaguil. OTH 3HAYeHHA I[IpHBeTeHBI
B Tabn. 8.11.

Taxum o6pasoM, HauGollee BEpPOATHH TePMHHANLHLIE MYTAOUA
B xojoue YIT, xomupyiomem Tpu. Uz 9 myranuii sroro kogona 2

Tad6aumma 8.11. OTHocHMTeNbHBIE BEPOATHOCTH MYTanmii,
BeAymMX K TEePMHHaNb8bIM kofomaM YAA, VAT, YrA

Y — A 8 KoJJOHaX YYI‘ vry 0,049
A — Y B KOZOHAX AAA AAI‘ ATA 0,053
Y =T + ¥ -» A 5 xogonax YVA, YAV 0,077
1] — A B KOgOHAX YL[I‘ YI'[[ 0,093
I' > ¥V 8 KogoHax I‘AA I‘AI‘ ITA 0,121
I - V¥ 8 Kogonax I_[AA I_[AI‘ I_[I‘A 0,121
Il - TI' 4 1] — A B RogoHax YI_[A YAI_[ 0,206
2 myramin ' — A B KojgoHax YIT ’ 0,234

ABJAAIOTCA TEPMUHAIHHBIMU, IPOHCXONSINUMH ¢ IOBBIIIeHHOH Bepo-
ATBOCTLI. MOJKHO JyMaTh, 4YTO ¢ 9THM O00CTOATENHCTBOM CBA3aHO
T0, uro B reme, romupyomem Tpu-rPHHK, sazactyio wnpoucxoasr
Myranuu, npespamanmue ary TPHHR B cynpeccopuaylo. Coxpannoerhb
romoHa YTI'T' ocobenno cylmecTBReHHA.

Uro xacaercs «TUXMX» Myraguil Kiacca 6, TO OHm UIpawT cy-
ImecTBeHHYI0 ponb B dBomionun. Hopnuporanwe onuoii m Toit Ke
AMHHOKMCJIOTE | pA3HBIMH KOJIOHAMH OKa3bIBaeTCA CBOMCTBEHHBIM He
TONLKO pasHBIM OPraHUBMAaM, HO M pasHBIM KJIETKaM OIHOr0 MW TOLO
jKe opraHmaMa. JTO Ompejelfaercd, MO-BHANMOMY, Pa3iUdYUAMH B KO-
auyecrsax coorsercreyomux TPHHK. Tem cambiv rtakme myramuu
UMeIOT perynsatophoe sHadenue. (COBMECTHO BBIDOK/JEHHBIE KOTOHBI
MOryT MYTHPOBaTh mOO-paduoMy. Tak, wHampuMmep, Myramua YYI[
(ﬂeﬁ)—»WA (Jleit) ne memser octarka. Ho Beposatnocrs tepMu-
HambHOH MyTaguu YYA paBHa 0,077, a maa YYD papua 0,049
(rabn. 8.11).

B 10 ke Bpems, NO-BHAMMOMY, KOAOHBI HE HEe3aBUCHMEI JpyT
OT Jpyra — MyTamu#l B CcOCeAHUX KOJOHAX BJIUAIT Ha MHOBeJeHMe
JaHHOrO KogoHa mnpu Omocunrese Oeaka. Bompocnl arm eme Hexo-
CTATOYHO HCCIETOBAHBL.

Mu pacemorpenn Toueunble MyTAOUU CTPYKTYpHBIx resoB. [aa
OHTOreHe3a ¥ DJBONIIHE He MeHee, eciu He Oolee CymecTBeHHbI
MYTaOuu pery;isTOPHBIX T€HOB.
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