§ 9.7. PUIUYECKHHM CMBICJ IFEHETHYECKOTO KOJA 589

PacmndpoBka reHeTHYeCKOro KOJA — KPYIHEHIEE NOCTHIKEHHe
MOJIEKY/IApHOH GHOJIOTHH, 6uoxumun # 6nodusuku. OT MoCTaHOBKH
3ajlayy 4o ee pelieHHs npomwio Jumb 10 jeT — cpoK oyeHvr MaJIuii.

YcTaHOBJIEHHE KOAA BBLIIBHHYJIO HOBbie NPOGJIEMBI.

Hmeer sin reHernyecKufl ¢n0Bapn (H3HYECKHH, MOJIEKYJIAPHLIL
CMBICJ MM KOppPeNANNs MeXAY KOROHAMHM M aMHHOKHCJIOTAMH CO-
_BepIleHHO - cnyyafina? UYT0 MOXKHO cKazaTb 06 3IBOJIOLMH KOAa
B Toll cBa3u? Kakue ¢axTopsl BJHAIOT Ha YTEHHE KOJA, HA MpoO-
mecchl TPAHCKPHUNIMH M TpaHcaauuu? UTo M Kak HCKaxKaer KOpa?
‘KagoBbl (H3MKO-XMMHYECKHe NPHYHHBI MyTaudii?

Kon ecte mporpamMma TpaHcasituu. UpespsiuafiHO BaXKHO IOHATH
YCJIOBHS peasiu3alliy 9TOH nporpaMmbl. MoseKynsapHBIE MeXaHU3Mbl
OTBETCTBEHHB! 32 KHHETHKY B3aHMOLEHCTBHA aHTHKONOHOB C KONO-
HamH, 3a jxeficTBue puBocoM H auuaupylomux depmenton. Ceronns
MBI TIOYTH HHYero He 3HaeM 06 3THX MEXaHH3MaxX M elle He pacHo-
naraeMm ¢usuueckoil Teopuell ureHust kopa (cm. § 9.8).

§ 9.7. GHSHYECKHA CMbICH T EHETHYECKOrO KOAA

TeneTHuecKkH KOAMPYETCS TOJMBKO HNEepBHYHAA CTPYKTypa OesKa.
Onnako 6uonoruyeckue GyHKIUU ONpPeesIOTCS ero HpocTpaHCTRE -
HeiM cTpoeHneM. [lepBuuHas cTpyKTypa U NPOCTPAHCTBEHHOE CTpOE-
HHe ONHO3HAYHO cBsAsaHul (cM. § 4.9). Tem caMubiM, TeHeTHUECKH
-3aKOAMPOBAHBl TPOCTPAHCTBEHHOE CTPOEHHE H OuOTIOTHuecKass GpyHK-
nus 6enka. B To XKe BpeMms ecrecTBeHHui OTGOp HAET He 1O MHep-
BUYHOM, a N0 NMPOCTPAHCTBEeHHOR CTPYKTYpe — 110 GHOJOTHYECKOMY
TIOBELEHHIO. ' o

PasinuHple MyTaluHOHHbIE 3aMelleHHs] 10-Pa3HOMY CKa3blBaloTCH
‘Ha crpoenun Genka. Us usnoxensoro B § 4.6 cnexyer, uTo Myra-
MK, CHJIbHO H3MeHswoUHe THApODOGHOCT, AMWHOKHCJIOTHOIO .OC-
TaTKa, JOJIKHBI CHJIbHEee CKashiBATLCS Ha GUOJOrMYECKHX CBOBCTBAX
6esqKa, yeM MYyTaluH, MaJo MeHswouHe ruapotdobHocTb. [lepBuiit
TN MyTanui 6oJsiee onaceH AJS CYHIECTBOBaHHWSl BHJA, YeM BTOpOM.
MOXHO ayMAaTh, UTO T'eHETHYECKHH KOJA NOCTPOEH IPHPOAOH TaKWM
06pasom, 4TO6H O6ecHeuYHuTL INPeNMYIIecTBO- MyTalHAM TepBOTO
tuna. HyxkHo BBIABHTH STH 0COGEHHOCTH KOXA.

Tagas ¢opmyaupoBga npo6aeMul copepixkaJnacs B paborax {112],
rae GbIJIO MOKAa3aHO, YTO KOJA 06JajaeT 60JbINOA HAXEeXKHOCTHIO IO
OTHOLIEHHIO K HeGJaTONpHATHeIM 3aMeHaM HOJAPHBIX AMHHOKHC-
JIOTHBIX OCTATKOB Ha HeMOJsIpHble ¥ Hao60opoT. Mexny aMHUHOKHC-
JIOTaMH H KOJOHaMH HMeeTCs OCMBICJICHHas Koppeasuus (CM. TaKxe
[113]). , - -

[Ipexne Bcero clelyeT yCTAHOBHTb, KaKOH XxapakKTep HMeioT My-
TALMOHHEIE AMMHOKHCJOTHBIE 3aMelleHus. Mbl yiXe BHAeaH, 4YTO
BHyTPEHHHE AMHMHOKHCJNOTHBIE OCTAaTKH B reMOrJQ0MHE M MHOIJIO-
GuHe BapLUPYIOT, HO. OCTalOTCA HemongpuuiMu (eM. .cTp. 232).
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Mapronuam o6paTHs BHHMaHHEe Ha NMOCTOSTHCTBO PAClONOXKEHHS NO-
JAApHLIX (OCHOBHBIX) M HENOJSIPHBIX OCTATKOB B IIATOXPOME ¢ NMO3BO-
HOYHBIX NATH BUAOB [114]. B cesi3u ¢ stum Maproauam nucad: « ... 8-
JIsleTCs JIH TaKoe 3BOJIIOLHOHHOE NMOCTOSIHCTBO CJIEACTBHEM NABJICHHS
oT60opa Ha CTPYKTypHbIE OCOGEHHOCTH UTOXPOMA HJIH, XOTA Obl 4a-
CTHYHO, PE3yJbTATOM TI'€HETHYeCKOH H3MEHHYHMBOCTH .. DTO BOINpOC,
Ha KOTODHIi cefiiac HeJb3s OTBETHTbL». AHA/MIN3 KOLOBOrO CJIOBaps
naet uckombiil oreer [112, 115)

¥YKe oTMe4asoch, 4TO MOC/eA0BATENbHOCTL OCTATKOB BOJIH3M
AKTHBHOTO LEHTpa IeMOIVIOOMHOB NOAYHHSETCS TOH Xe 3aKOHOMep-
HocTH. BOJbluasi 4acTb NMPUPOAHBIX MyTaHTOB TeMOIVIOOHMHA 4YeJso-
BeKa XapaKTepHU3yeTcsl COXPaHEHWeM KJacca aMHHOKHCJAOTH —
yaliie BCero B MyTaHTaX NOJSIPHasl aMWHOKUCJIOTA 3aMeEHSIeTCsl Ha
nonspuyio. M1 Bo MHOruX ApYyrHX caydasix GOJbIIast 4acTb MyTalit
TaKOBa, YTO KJacC aMHHOKHCJIOTH COXpaHsiercs.

Ha6aonaeMas’ cutyallus MOXKeT HMeTb ABa O00bsAcHeHHs. Bo-
NepBBIX, «HENPABWJbHBIE» MYTAIUM, MEHSIOIIHE KJAaCC aMHHOKHC-
JIOTBI, MOTYT GBITb HACTOJILKO ONAcHBI A/ QYHKIMH 6e/Ka, YTO OHH
SJIMMHHHPYIOTCS €CTECTBEHHBIM OTGOpOM. DTH MyTalMH JeTasbHbI
u no3roMy He Habaopaiorcda. Bo-Bropbix, cam TeHeTHUECKHH Ko/|
Moxer ObITb yCTPOGH TakMM 06pa3oM, UTO OH ObGecleuHBaeT Nped--
MyIHIecTBa A5 NpaBHAbHBIX Myrauui. Paccmorpum nogpo6Ho BTO-
PYIO BO3MOKHOCTb. :

Kak mul Bumeau (cM. crp. 229), runpotdo6HOCTH aMHHOKHCJIOT-
HOTO OCTaTKa MOXeT ObIThb OLEHeHa, corviacHo TeHdopay, Kojauue-
CTBEHHO — H3MEHeHueM cBOGOAHO# 3Hepruu AF IpH nepeHoce aMu-
HorucntoThl U3 CoH3OH B Bomy (cm. ta6a. 4.11). Buuucaum cpen-
HIOI0 Pa3HOCTb BeJuuHH AF Npu IPOH3BOJNBHOM 3aMellleHHH JIOGOTro
ecraTka Ha JI0GO# — 6e3 yuera pa3/MuHOH BCTPEUAEMOCTH OCTaT-
KOB, NMOJb3ysch AaHHBIMH Ta6Ju. 4.11. Ilo Bcem 20 amMuHORMCIOTAM
AAF = 1280 kas/moab. B npepenax yCJIOBHO BBeleHHBIX NEPBOTO
u BTOPOTO KJaccoB — runpodobHbx aMuHORMCIOT (nepBeie 10) u
ruAPOGHUIBHBIX aMUHOKHCIOT (BTOpbie 10) cpennue pasHocTH paBHH
805 u 392 Kaa/MOAb COOTBETCTBEHHO.

[MpencraBum cioBapb KOMOHOB, OGO3HAuaeMbIX XYz, KBajapar-'
Holt Ta6aunel (puc. 9.13). Ha pucyHke saiurpuxoBaHs ruapodo6-
Hple OcTaTKH. XapaKTepPHO, UTO HNpH ¥ HAa BTOPOM MeCTe KOAOHA
(y=17Y) ocrarok Bceraa runpodoGen. I[Ipu 3amene oxnoro u3 Hy-
KJICOTH/IOB B KOLOHE XyZ noJydaeTcss CJAeAyIOUiee pacnpeneseHue
«IPaBUJIBHBIX» H HENPARUJbHHEIX» MyTallui:

. 120 «npaBHIbLHKIX> 74 «npaBHALHHIXY 156 «npaBHJIbHBIX®
3amena x z

4 cHEEPABHILHBIX» y 102 «¢HenpaBHapHEX> 20 <HenpaBHJALHLIX»
Bcero 350 (T. e. 66,5%) «npapuabHbIX» 3aMeH H 176 (33,59%)
«HENpaBHABHLIX®». BeposTHOCTb «npaBHIbHOM» MYTalid BABOE
-GoJiblue, -YeM BePOATHOCTb «HENPaBHJIbHOMY, :
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Briusicarim - cpennue passoctd AF st ONHOKPATHBIX 3aMelleHuil
HyKJeoTun0B. [TosyuaeM (B Kaa/mMoab)

npu 3aMeHe x 1000, y 1280, =z 340.
B cpemnem no BceM TpeMm HykJeotHaam uMeeM 870 xas/moss,

4TO CyLIeCTBEHHOe MeHbule BeJuunHH 1280 xas/moas maa cayuaii-
HOT'O 3aMellleHHss aMHHOKHCIOT.

Cpennsisi_ pasHocth  cTemeneir RgT—, ' - ¥
. 2 4 z

rufpodo6HOCTH HCXOLHOH H 3a-
Mellaiouieii aMHHOKHCJOT HJif >3 Tpe Ape M”74 4
70 MyTaHOB YeJIOBEYECKOTO re- Al Ao | Toe | Cop Wie /] 4
MorJo6uHa cocrasiser 834, cpen- T e | me WA
Hsis PasHOCTb JJIS LIECTH HUTO-
XpPOMOB ¢ (6€3M03BOHOYHBIX H Ach | Tpe | Cep pZMae 2 ¥
no3BoHOuHbIX) 900, cpennsis pas- T 7074 Ape Nl 7] A
HOCTb [Jisi MYTAaHTOB TpuNTO(daH- rig fipg Ape feb A u
cunrerassl A[116] 1030 kaa/moss. | 4 7

1 {Ipd Ape Yol T
IlpoueHT <«HpaBMIbLHHIX» 3aMe- 7 A%
IIeHH B 3THX TpeX CJyYasdx Co- [eza7 7z B E7Nei 7 Y
OTBeTCTBEHHO paBeH 57,09, Tny | Ao | Imu BiA A A
56,3% u"61,3%. Anaans 423 sa- /_ Acn A | ru B U
MeHuleHHA TpH CONOCTaBJEHHH g | A | T i 7
IIECTH TOMOJIOTHYHHIX OeNKQB
pasnuuHbIX BHAOB (umroxpom ¢, | .| Aon | Aw | Tw yZBu7] Y
FeMOIJIOOUHBL o U P, MHCYJNHHE A - Cep 28 A
u B, deppenokcun [117]) maer |- 7 Tup Cep | Uue e A 4
CpellHee 3HAaYeHHe PasHOCTH cTe- |V [~ e A T
neHeil THAPOGOOGHOCTH, paBHOE 7 L)
772 kaa/mois. Bee sTH nanHbie TupZ) Cep | Hue PPV
JOBJIETBOPHTEJILHO COIVIACYIOT-
Zﬂ c KOAOII;O;I Ta6auies, - y Puc. 9.13. Ta6auua - reHeTHYECKOrO

R Kona. «
. HauGonee omacmo 3amémie- oR :

HH€ CpEeLHEero HyKJleoTHAa Y. . . .
OHO npHBOAHT. K HaHGOJBIIKM H3MeHeHusM rugpopobuocTu. Hau-
MeHee ONacHO 3aMelleHHe 2. ‘ , '
ODTa 3aKOHOMEPHOCTb BhIpazKaeT (PH3UUECKHH CMBICT KOLOBOIO
ciaoBaps. IlpenmyinecTBO «mnpaBu/bHBIX» MyTaluil oONpexesnserci
NPOCTPAHCTBEHHLIM CTPOeHHeM OesKa B BOAHOM OKPYXKEHHH H, TeM
caMbiM, 0cOOLIMH DH3HUECKHMHU CBOfACTBaMH BOALL. TakuM 06pa3oM,
KOppesifiuys. KOLOHOB C aMHHOKHMC/IOTAMHM IPOAMKTOBaHa (H3HKOK
poanl. Kox o6nanmaer ' BHICOKOH, XOTA u He aGCONIOTHOM, Hamex-
HOCTBIO MO OTHOMIEHHIO 'K «HEeNpPABW/ILHHIM» MyTalUsiM,
" HNuac ykashiBaer, 4TO H C/AHMIOKOM GoJbllasi, M CAHIIKOM MAa-
Jlast 4acTOTa MyTaluil 3BOJIONHOHHO HEBLIrONHBI, Heo6XOLHMa NpO-
MeXyTouHas oONTHMaJbHasi uactota- [5]. Ecam MytaluiabHoCTs,
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onpenensieMas KOIOM, HHXKe ONTHMAaJbHOH, TO H3JOXEHHas apry-
MeHTalust 10 HeKOTOpoil creneHH obecueHuBaercs. ONHAaKO Mbl HH-
4ero eflie He 3HaeM 00 ONTHMAaJbHOA MYTaGHJIbHOCTH, H HET OCHOBA-
HHI AyMaTb, YTO KOL el He COOTBETCTBYeT. YKasaHHAs ero MOMexo-
YCTORUHBOCTD SIBJISIETCS HECOMHEHHBLIM (aKkTOM.

MosekyaspHEIl MeXaHH3M, ONPeRESIOUIHA KOPPEIALHUIO KOLO-
HOB H aMHHOKHCJIOT, 3aKJI04eH B auuanpyonieM depmenre, obecne-
ypBalolleM NpPHCOENHHEHHe HalJexallefi aMHHOKHCIOTH K HaiJe-
xameli TPHK, T. e. kxoppensiuio mexay anrukomonom TPHK u
aMHHOAIHIaLeHHIaTOM.

Ilo-Bunumomy, PepMeHT UyBCTBHTeJeH KaK K aMHHOKHCJOTE, TaK
# K ctpykrype TPHK kak nesoro. Mu eme odeHb Masno 06 3TOM
3HaeM. He uckiloueHo, 4T0 depMeRT 06sajaeT aljocTepHUYECKHMH
ceoficteamu (cM. § 7.5).

Pymep ormerusa, yto 16 ny6.1€TOB Xy MOXKHO CrpyIIHpPOBAThH -
B B2 OKTeTa TaK, YTOOL B IEPBOM OKTETe COLEpXKaJHCh Ay6JeTsl
XY, KOTOpHEe ONHO3HAayHO, HE3aBHCHMO OT 2, ONpefeJsiOT KOmH-
pyeMHH OCTAaTOK, 8 BO BTOPOM OKT€Te —- AyGJIeTHl XY, KOLHpYIO-
ulMe OLHH OCTAaTKH IIPH Z = NIYpHH, a npyme pH z = NUPHMHANA
(taba. 9.6) ([118], cp. [119]).

] Ta6auma 9.6
CucremMa Koponos

Hepauﬁ ox're1: Bropoft oxrer
z==A, I Y, I z=Y, L] z==A, T'
x Y 0CTATOK| rpyina n 0CcTAaTOoK| x v l 0oCcTaToOK rpyuna n
I | L { Opo | I 6 | ®en y y Jlent 1 4
. Hnez=A
11 y Jleit 1 5 Hare A y Merz =T I 4
; R . [ —z=A
T v Bax 1 5 1ac 7Y r Tpaz=T II1 | 5
oy r Apr 11 6 | Tup y A —_ I 4
T I Ana 11 6 I'ue Imi A Tau I1I1{5
A 11 Tpe 11 5 Acd A A Jhis 111 4
Y | U | Cep 11 5 | Acm r A Tay 11 5
r |r Fan 11 6 | Cep A -r Apr It 5

I'pynna I — ruapodoGune, 11 — ruapoduitbune ocTaTKy.

Iy6neTst xy TNEPBOrO H BTOPOrO OKTeTa DE3KO  Dpas/iu-
YaloTCst 1O COCTaBy. B MNepBoM OKTeTe A BCTpeyaeTcs TOJbLKO
oaun pas, Bo Bropom Ll npucyrcTByer oaue pas. B nepsoMm

OKTeTe M 18 X U JJd ¥ —g—% 3, BO BTOpOM ;—'_*'I_-%:_‘_
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B nociepnux cronbuax JgeBofi H npaBofl ¢TOpoH TaluHMuhl npuse-
HeHbl YHCJA N BOLOPOAHBIX CBS3E€H MEXAY HYKJCOTHIAMH Xy KO-
NOHA H KOMIVIEMEHTApHLIMH HYKJeOTHIaMH ¥y’ aHTMKOLOHa. 3Ha-
YeHHs 7 (MOXKXHO Ha3BaTb 3Ty BEJIHUHHY CTeIEHbIO KOMILJIEeMeHTap-
HOCTH) B TNepBOM OKTeTe paBHH 6 u 5, Bo BropoM-5 u 4. MoxkHuo
AyMaTb, yTO NpH 7 = 6 B3auMojeficTBHe Z— 2’ KOJoHA H AHTHKO-
JIOHA He HMeeT CYIUIeCTBEHHOro 3HaueHHs, Tak KakK CBA3b Xy — x'y’
AOCTATOYHO TPOYHa ¥ obecrmeynBaeT HeOGXOMHMYIO KOMILJIEMEHTap-
HOCTh. -IT03TOMY KomOHBI IlepBOro oKTera <«06e3pas3iHuHBI» K 2,
B sroM cayuae Bo3MOXHH 16 coueraHuil KOJZOH — aHTHKOLOH, IPH
KOTOPHIX OflHa ¥ Ta € aMHHOKHCJOTA BKJIOUaeTcsi B OEJIKOBYiO
Henb # OTBeYaer JaIo6LM 2z 1 2° npxn GHKCHPOBAHHBIX XY H, Clend-
BateabHO, X’y’. Eciu B mepBOM OKrteTe f =5, TO BO3MOXKHO, UTO
B3aHMOJeCcTBHE .2 — 2/ yiKe HrpaeT HEKOTOpYyl0 pOJb B obecmeue-
HHH KOMIIJIEMEHTapPHOCTH, H YHCJIO JOIYCTHMBIX COYETAaHHA KOLOH —
aHTHKOIOH MOXeT OKas3aThcs MeHblie 16, no Goabme 4.- M3 cka-
3aHHOTO, KOHEYHO, He CJeAyeT, YTO BCe MLICIHMbIE COYeTaHHs BCTpe-
yalorcss B npupojae. Brio 6bl HATEPECHO IKCIEPHMEHTAaJbHO Onpe-
JLEeNNHTh YUCJAO Pa3fMYHBIX AHTHKOIOHOB, T. e. pasauunbix TPHK,
OTBEUAIOUIMX JaHHOA aMHHOKHCIOTE, H, KOHEeYHO, YHCJIO COOTBeT-
CTBYIOLIHX KOJAOHOB. BO3MOXHO, 4TO ONHIT JeHCTBUTENBLHO MOKaXKeT
Hasiuuyue GOJLINErO UHC/a AaHTHKOJOHOB M KOJOHOB [Jist T€X aMH-
HOKHCJIOT TIEPBOrO OKTeTa, [Jsi KOTOPHIX # =6, W MeHbIIero HX
yucaa pJis n = 5. MyTanuonHnle 3aMmelleHds 2 B xomoHax MPHK
MOI'YT 3aMeTHO OTJIH4aTbcsA MO 3 eKTHBHOCTH Wi n==6 u n =75,

TaGauma 9.7
OGpa3oBaHHe map TPeTbHM HYKJCOTHAOM AATHKONOHA

Hyxaeotun Hykneotumu Hykiaeotuxn HyxkneoTuau
aUTH- KOZOHa, cOeaH- anTtH- ROj0HA, coenu-
KoJoHa 2’ HawHecs ¢ 2’ KoJoHa 2’ HAOIHecsy ¢ 27

y A r y

r 184

r y

A y A

Bo BTOpPOM OKTeTe CyuiecTBeH THII NOCJAeIHEero HYKJeoTHxa —
IypUH 3TO WJIH NHPHUMHIHH. IIpu n =5 MakcumasbHOE UHCIO CO-
yeTaHUH KOMOH — aKTHKOIOH, OTBeyaloulee OAHOH H TOH XK€ aMHHO-
KHCJIOTE, paBHO BOCbMH (ecan 2/ He ¢ukcupoBaHo). Ilpu n =14
CBf3M 2 — 2/, HaJ0 AyMath, PHKCHPOBAHL OJHO3HAYHO, H 3TO YHUCJD
paBHO 1BYM, ’ i
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Kpuk oxapaxkrepH3oBaJl CBOHCTBA TPETbero HYKNEOTHIA aHTHKO-
JAoHA runoresoll «Bujsiudi» (wobbles) [120]. B To BpeMsi kak koM-
HJeMeHTapHOe cllaDHBaHHE KOJOH -— aHTHKOAOH IO IIEPBHIM [ABYM
HYKJEOTHIaM aKTHKOLOHA X'y’ CTAHZAPTHO M OLHO3HAYHO, HyKJIEO-
THA 2’ CBA3bIBAETCA ¢ 2 KOJAOHA HEOLHO3HA4HO. AHaJN3 BO3MOXK-

HBIX CTPYKTyp 06pasyloniuxcs

T 2 P - Y | Tap TUPHBOLHT K pesyisra-
z s TaM, CyMMHDOBaHHLIM B
i3 Aps /@an taba 9.7.
AcH Cep Wi © OTH pe3yabTaThl NMOLTBEp-
A TwO| ,. O Kpaawres  onuitoM. Heonno-
P 7 / 3HaYHOCTb CcllapHBaHHst 2 — 2’
Act Cep e //// HMeeT CTPYKTypHOe OGbsicHe-
i W/ %/ nie. MMUHOpHEI HYKJIEOTHI,
rucé / uHosuH U, ¢urypupyommuit B
4 Lo e @  Jeu])l anTukonoHe, 0COGEHHO MoK
o / tyHk1HOHAEH.

Ha puc. 9.14 mnpencras-

my Z / JeHa Tabanna IyO6JeToB Xy,

Aen / ykasblBalomasi KOIOHH mnep-
Ban

r @ MmO i @ BOTO H BTOPOTO OKTeTOB (I H

fy /// 2) u pachpenejenue THIPO-
Aen Z A ¢bo6HBIX aMHHOKHCJIOT (IITpPH-
— - J}z/u// XOBKa).
Tup Uue /zpeﬁ/_ . Koppensuusa KOJIOHOB  C
Y A Ty @W (4 AMHHOKHCJIOTAMH HMMeeT TIpsi-
Al //}{// MOe OTHOLIEHHE K 3BOJIONHH
Tup Uuc e kona. Eciiu coBpeMenHuIll KOx

ONITHMaJieH 110 OTHOIIEHHIO K
MyTauHsiM, = Hapylialou#M

S IPOCTPAHCTBEHHYIO CTPYK-
Typy 6eska, TO MOXHO 1yMaTb, 4TO KOI BO3HHK B peayJbTare
6uoxuMuyeckofl 3soJionud. OfHAKO MH He paclojiaraeM IOKa Cepb-
€3HBIMH apryMeHTaMH B NOJIb3y ONTHMAaJbHOCTH KOJIA, 3a HCKJIO-
YeHHEM ero NOMeXOYCTOHYHBOCTH 11O OTHOIIEHHIO K HENpPaBHJbHLIM
MYTauHusiM, :

Kak ormeuaer Bese, cyulecTBeHHBI He CTOJbKO OUIMOKH B TpaHC-
JAIUH, CKOJILKO OHOJIOTHYECKast 3HAYMMOCTL 3THXx omubor [121].
Bese npexnnoJiaraeT, yTo KO4 NpHMHTHBHOH KJeTKH OblI BecbMa He-
O/lHO3HAUeH, pa3/indas He OT/Ae/bHble aMHHOKHCJOTH, HO HX «byHK-
IHOHAJIbHEIe» HJH <«He(pyHKHHOHa/bHbe» rpynnb. B npasnbHelimem
KOJL COBEpIIEHCTBOBAJICSE TAKUM 0OpasoM, YTOOLI CBECTH OILHOKHK mpH
TPaHCJASIHMH H HX BJIHMAHHE K MHHMMyMy. MMeercs u psg Apyrax
CNEeKYASATHBHEIX cooGpaxkeHuil (cM. [5, 7]). Kpur nogsepr st rumo-
Te3bl KPHTHKE, OTMETHB HEBO3MOXKHOCTb HX 3KCIepHMeHTaJbHOM
nposepku [122]. Ceronus ycTanOBJeHsl BaxHbie 0COGEHHOCTH KOA3,

Puc. 9.14. Tabanua mpyGaeros.
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packphiTa OCMEIC/TeHHAasl KOPpeJfllda KOAOHOB C aMHHOKHCJOTaMH,
HO O NPOHCXOXKIEHHH KOJA H ero 3BOJIOHHH MOXKHO BbICKAa3HBAThb
Juiib 6osee HJaH MeHee OOOCHOBaHHLIE THIOTETHYECKHe coobpake-
Has (cp. [57]). .

§ 9.8. TPAHCALNA

, OcHoBHble du3udeckie Npo6aeMsl, CBI3aHHBIE ¢ CHHTE30M Genka

Ha TI0JIACOMe, COCTOAT B ONpejejieHHH MeXxaHH3MOB TOYHOTO y3HABa-
HHsl KONOHOM AHTHKOLOHA, 00pa3oBaHHs IeNTHAHON CBA3H M Iepe:
meuienns pubocomul Broas MPHK,

Y3naBaHHe KONOHOM aHTHKOLOHa BecbMa TOYHO — OMHOGKH CO-
cTaBJslOT coThie nosu npouedta [123]. TouHoe cnapHBanue He MO-
Ker obecneyHBaTbCcsl TEPMOAMHAMHYeCKHMH ¢akTropaMu —— pasHo-
CTSIMH 3Hepruil pasnuuneix nap. Mcxons u3 KBaHTOBOMeXaHHUECKHX
pacyeToB TrOPH3OHTA/JbHBIX H BePTHKAJbHBLIX B3aHMOIEHCTBHH Me-
KOy TPHIJETaMH KOJOHAa H aHTHKOROHAa, HuHuo npuumiesn K Bu
BONY O HeH36eXKHOCTH GOJbLION HeOMHO3HAUHOCTH y3HaBanus [124].
HeonHo3HayHOCTb [OJKHA YBEJIHYHBATLCA H 32 CYET BHJAAHHII».
OwnbouHble aHTHKOLOHLI YacTO MaJiO OTJIHYAIOTCA OT HPABHJbLHBLIX
0 3HEeprHu B3auMoneifcTBusA. DHepruu B3auMopedcreua [YT n
AL u IIIL] pasusrca aumb Ha 2,1 kkaa/xoas. Ilbitasch npeono-
JIeThb 3Ty TPyAHOCTb, HHHHO mpeqyioXHI THIOTE3y CYyHIeCTBOBaHHSA
JHIIHHX TPHIJIETOB — aHTHKOJLOHDL, IPHBOAALIME K GOJBbIION HeOoLHO-
snaunocTH (Hanpumep, ALIT, ALILL, MIII1), npocto He cyuiecTByIOT.

dra rumnoresa MNPOTHBOPEUMT OOUIMM IIPEINCTABAGHHAM MOJIEKY-
aapHoii 6uodusuku. TpaHCAAUHA — He TePMOAHHAMHUECKH DaBHO-
BECHOE COCTOsIHHE, HO KHHeTHYeCKHH mpomecc, HAYUHHA ¢ ydacTHeM
(depMeHTa, polb KOTOporo urpaer pubocoma. B Tpancasumu obec-
NeyeHo U TOUHOE y3HABaHHE H ONTHMAaJbHHIA Temn g1eHust mPHK.
[TosTomy cymecTBeHHa He TOMLKO TepMONMHAMHKA, HO M KHHeTHKa
ysHaBaHusl — pasHbie aHTHKOmonsl TPHK Moryr Bsanmonefictso-
Bath ¢ KomoHamMu MPHK ¢ pasnuuHofi cropocthlo, onpenessnemoil
CTpyKTypoO#l H cBoficTBaMu Kak Mosaekya TPHK B uenowm, tak u pu-
6ocom.

Bese npensioxuJ THIOTeTHYECKHE MOJAEJNH Y3HABAHHSA, YUHUTH-
Balolmue cBoficTBa pubocom [125]. Y3naBanue He CBOAMTCA K CHapH-
BaHHIO KOOHA ¢ aHTHKOLOoHOM. Konon uuraerca aBax sl — puboco-
moii u TPHK. INepBoe urenne npubiausuresnbHoe, pubocoma pasi-
gaeT He Bce GYKBHI KOMOHA, HO BCJIEACTBHE CBOHX aJIJIOCTEPHYECKHX
CBOMACTB [OIYyCKaeT B3auMojeficTBue juiub omnpenenenssix TPHK
¢ KomoHoM. Monenb, TeM caMmmM, mnpeirnojaraer CyUIeCTBOBaHHE
kaaccos TPHK, pasnuuaemnix pu6ocomoii. CyuiecTBeHna He TOALKO
CTPYKTYpa aHTHKOLOHA, HO H cTpyKTypa Mosekyinl TPHK B uesom.
[Tpeano/o:KHTENbHO CyllecTBYIOT Kioyesnie spenbst TPHK, pacmo-
JIOKE€HHLIE PAAOM ¢ aHTHKOLOHOM.





