§ 17.7. Ipomomia GHONOrHYECKHX MAKPOMOJEKYJ

B 1968 r. amoucknii remerns Kumypa, oCHOBHBAsACL HA JAHHBIX
TOMYAAIUOHAOA TEeHETHUKA 1 Ha PACCMOTPEHHH DBOJIOIUOHHHIX Jpe-
BeC A Pa3IUYHLIX 0EIKOB, IPeIOMHI TAK HA3BIBAEMYIO Helrpadb-
HYW Te0puo Moaekyasiprotl sgoaoyuu. Mo yice rosopuiam o6 aroit
Teopnu B § 4.6.

Ecim cropocrs sBomogum 3a rox doboro Geara, T. e. CKOPOCTh
MYTANUOHHBIX 3aMedeldid AMITHOKIICIOTHBIX OCTATKOB, BBIPA3HTL OT-
HOIIEHNEeM YHICA 3aMermeHHbIX AMHAHOKHCHOTHBIX OCTATKOB K oanoMy
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CTOAHCTBO YHUCET, BHPAKAWUMX 0LTHYIA aMHNIGKACICTILIX OCTATHOR Ha gua-
TouanAx, MAYIU(AX CIH3Y clega BBEPX BIPABO, CBUIETEILCTBYeT 0 HefiTpaibHO-
ctu 3amemennii (Kumypa) .

OCTATKY, 9Ta BEIMYHHA OKA3BIBAETCA IIPHMEPHO IOCTOSHHOH [iA
PA3NUIHBEIX HBOJIOMUOHHEIX JHHHMA, IOKA PYHKUAA U NPOCTPAHCTBEH-
HAA CTPYKTYpPa MOJeKyiabl coxpansgiorcsi. Cropoers aposionuu Genxa,
TakEM 00pasoM, He 3aBUCHT OT pasmepos mouyisinuu. Ha pme. 17.10

Tab6anmoa 17.2. Cropoers 3amemennii 8 107° Ha 01MH AMHHOKHCIOTHEIL
OCTaTOK B TOR

DubpUHONCNTH/L 9,0 WHCcynmnH 0,4
UNmmyHOrI00Y THHBL 3,2 [{irroxpoM ¢ 0,3
1lenu remoracGnaa 1,4 Fueron HIV 0,006
"T'puncuHOTeH 0,5

TOKA3aHO I8 HPIMEpAa 3BONIOHONHOE [pPEeB0 o-Uend reMoriaobuaa
nossonownklx. CIpasa ykaszaubl yiicla DAa3AHYNil B AMEHOKHCIOTHOM
cocTase 3aToff menu, cojeprkameft 141 ocraror. s maneonrtomornm
M3BECTHO, CKOJIBKO MUJUIHOLIOB JeT HA3ay NMPOM30NII0 TO WA HHO®
pasBersienue apesa. IlpmMeproe mocrosncrso nmudp HA AMATOHANAX,
UIYIMEUX CleBa CHU3Y HAINPABO BBEPX, CBUIETEIBCTBYET O HPHIMEDPHOM
HOCTOSTHCTBE CKOPOCTH MOJEeKyJADPHOH 3BOJIONUM.

CKOpPOCTH 9BONIONUE DPA3NHYHBIX OEJNKOB CHJIbHO pPa3HATCA.
B rabn. 17.2 npusegens HEKOTOpHE JaHHEIE,
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Tlpm sroM «akTHBHAZ YacTL» Genra, T. €. AKTHBHGIL HeHTp (ep-
MeHTa m ero Oam:Kaiimee ORpy’KenWe, 3BONIOIMHOHUPYET HA HOPSANOK
MeJUleHHee, yeM (IACCHBHAA» — OCTAAbHAA yacrh 0Oenra, T. e. KAPKAC
rao0yasL.

9t QPaxTH CBEAETEABCTBYOT 0 Ciydaiinoctn Oonbmreft wacTm
MyTamHMoHHLIX samemennii g 6exrax, r. e. 06 mx mefirpanbnocrn. Ta-
KHe 3aMellCHUs He IIOTBEPraloTcs AABICHHIO eCTeCTBeNHoro orbopa.

IIpreegeunbie B tabn. 17.2 qudpe MOKABHBAWLT, 9T0 ecad OBI
ROUKIBIT ocTaTok B Gexke OB orobpanm ¢ mabiaiomaeMoil CKOPOCTHIO,
TO BpeMeHH cymecTsoBanng Bcenernnoii 0buto O HEI0CTATOYHO IAA
co3manma Oenxa, mampumep c-menm remornmobmeEa. B meit mMeercsa
141 ocrator. Cropoctt samemenusa (orGopa?) 1,4-10-° B rom, 1. e.
BpeMs 3aMemmedHsa ofquoro ocrarka cocrasiager 0,7 - 10° mer. [Tusa 3a-
memennmit 141 ocratka myssuo orxono 10" xer.

Duspyeckuil cMBICK HEATPANLION TEOPUHM CBOMUTCA K BHIPOKISH-
HOM KOppensnou NepBUYHON W NPOCTPAHCTBEHHOH CTPYKTYp Oenka m
ero Guonormueckoii gpynrunu (cp. § 4.6).

Heiitpanbuas teopus moKasmpaer TAaKKe, 4TO MyTannu, IPHHO-
cAMMAe Manblil Bped, BenyT ce0d Kak HeliTpanbmble, eci®m abconioT-
HOE 3HaYenmne oTPAATEAbHOTO Ko3pduiuenta orbopa

Isl < 1/N.g,

rae N,y — 3PeKTHBHAS 4NCHEHAOCTS HMOMYNAMAN.

Maxcamanbnas cropocth samemeunit  (QubpnHOMENTHAH B

CunpapemnuBocts HeHTPAnbHON Teopum caepyer 13 psAga $Haxros,
OTHOCAIMIEXCA K CTPYKRType Ouomommmepos. Ilepeunmcaum mx,

1. Comepskanue aMHIOKHCHOTIIBIX OCTATKOB B 0eJIKAX B CpeIHEM
OpEMepHo IPONOPIEONANBIO YICKY KOJOHOB AN [AHIOTO OCTATHA.

2. Hox ofaamaer . BRICOKOH NOMEXO0YCTONYUBOCTHIO — MYTANHHE B
KOOHAX HOPHMEPLo B °/, Ciydyaes lle MeHAIOT XapakTepa oOCTaTKA —
raapodobablil 3amMenseTcs Ha rugpoobubri (e, TrHAPOGHABHBIT —
. ma reppodunsnbiil (§ 8.6).

3. Moxexyna BesKa MOKeT PAcCMATPIIBATHCA KAK «OTPEIAKTHPO-
BAMHBIHl CTATHCTIIYECKNH COHONXMMep» — Kaprac rao0yisl BO3HUKAET
cryvalio, eCTeCTBEHHHB OTGOD «peJaKTUpyeT» AaKTUBIIBIA Ieurp
ero OamKafimee okpysenne (§ 4.6).

4. WckyccTBennble, ne EMe0UIne OTDOMIENHS K 9BOMIOONHE OeNKo-
porofbmeie BemecTsa — nporennonasl Powca (c. 537)— obnagaior
depMentaTusuoil akTuBIOCTBEIO. B coweraunm ¢ moHamu Zn** omm
MOIYT oRa3arsca momumepazamm, ¢ uwonamu Fe®* u Cu** — ywacram-
KAMH OKMCIHTENLHO-BOCCTAIOBHTENbIKX HPOLECCOR,

5. Bnaromaps «JomyckaM», «ropram», B yeTpolicTBe XEMIMYecKoil
MAIAHL OPTAHI3MA NMETCH PasnoobpasHeie BO3MO/KHOCTH KOMIIEH-
cauny BpeUBIX MyTanuit Ha MeraloaudYecKOM HAI TEHHOM YpPOBHE.
IlpmBenem mpocreftmmii npuMep. [lonmycrtim, 910 MyTanTHHE (Dep-
MEHT Y4YacTByeT B HEKOTOpPoil Merafoamueckoil Iemm, oleclmeun-
BAsg CKOPOCTh U’ TIPOM3BOMCTBA MPOMEKYTOUHOLO UPOAYKTA, MEHB-
yI0 geM CROPOCTHL U s pEKoro Tmna. CrnpasefinBa KuUpmeTHKA
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Muxasanca — Menten., Nmeem (cp. e. 178)
v =kk,ES/(k: + k-, + E,S5). (17.25)

Ecnn yMenbiienme cropocTH 10 v’ oOpejlelseTcs yMembIIenneM K

xo k, — Ak, nMeen npm Ak < K,

k,ES (k_, + k S)

v ~v— Ak - 5
(k2 + k—'l + kls)

(17.26)

Ilpocreiimmas xommencamms, ofecheumpaeMas OOPATHBIME CBABAMH,
COCTOMT B yBeNWYeHHH KoxmdecTBa (hepmenrta, E — F + AE. VMeem

7 AE Alk2S 17 27
P A e s (7=
Ilornan roMmencanns peanu3yeTcs, eCid
v’ —v=p—v,
T. e.
-1
AE __ Ak k, :
13‘ =~ kz ( —{—m) . (17.28)

Komnencuporannsie Bpegnbie MmyTramuu seayT cebs Kak meii-
TpaJbUkle.

Taxum obpasom, TOYHOCTD nepBUYHON CTPYRTYpPH OejdKa He uMe-
©T OOpefeimioliere zzavenma nns mupoobpaszosanms, Camoopranmaa-
nmsig Tao0yanl IPOUCXORZMT ABTOMATUYECKU, «PEIAKTHPOBAHHIO», T. €.
or0opy, moZBepraeTcA JMiib ee AKTUBHAS 4acTb. MeNJeHHOCTH 3aMe-
mennii B rucrone HIV (rabu. 17.2) cBuperenbcTByer o TOM, HTO
3mech Bed  MoJlekyia (QYHKIUOHANBHA, axrusHa., JleficTBuTennHo,
B XpoMocoMe rucTon Baammojeiictsyer rkaxk ¢ JJHH, rax u ¢ ppyru-
MU THCTOHAME.

Koneuno, me Moryr 6biTh HeATPANBHBIMU MYTANWH, Pe3KO H3Me-
HAIIe XapaKTep OCTATKA, CKaMeM, 3aMeNa KHCJAOTHOLO OCTATKA
6 I'ny ma meiitpansusiit Bax B B-1ieln yexoBeuecKOro reMorirobuna,
UTO UPUBOJZUT K CEPIOBUIHOKIETOTHON aHEeMHH.

Bee crazadHOe cupasefyimBo W AJA NYKIeHHOBRIX KHCJOT, KaK
O TOM CBHAeTeIbCTBYeT «AIpa B KiaeBepHHIT nucT» Jifrena (c. 271)
O m3ydYeHme MHOIHX 3aMeH R pasxmumsix smpax PHHK (96exs).

Bropocremennoe 3HadeHNe TOYHOH MNEPBHYHON CTPYRTYpbl Gellka
JIIS BHAA HellOCPEeNCTBEHHO JOKA3KIBAETCH CollocTasienneM 44-x Ge-
KoB "eJoseKa um mumnagse. OKasayoch, yTO Pas3iHYusas B AMUHOKHUC-
JloTHOM cocTaBe atux Geaxos He mpesbimaior 1%. Yem :me ompene-
JifeTcs HA MOJEKYJNSIPHOM ypOBHe pasnuype BHAOB?

Mnu Bce Bpemsa o0cypaeM BOIPOCH, OTHOCADINECH K CTPYRTYpe
6eaxos. Hapsny co cTpykTypoil Heo0XoquMBl TOUYHBIe OTBETHl HA TpH
BONPOCA: CKOMbKO, Korpa u rae? CKONLKO IPOH3BONHTCA JAHHOTO
feJKa B OpPraHM3Me, HA KAKOH CTaJ X OHTOrEHETUYECKOTO PA3BHTHI,
B KaKMX RjieTkKax W TraHAX? VEmIMH cloBaMm, ompefieisioliee 3HA~
4ende mMeeT PelyJANHMA CHHTe3a OeNKOB, 0 KOTOPOA WA peds B
§ 8.8. Myrauum peryxsTopHBIX FeHOB, MYyTalmuM, HOapyiiaouige ¥~

560



HAMAKY TeHOB, HO-BAAMMOMY, He MOTYT GHITH mehrpanbmmimm, Ceif-
9ac Mbl CIAHMIKOM Malo o0 9ToM 3HaeM.

HeitirpanusM Ha MOJeKyJNsADHOM ypOBHe HenoCpeICTBeHHO CBA3aH
¢ paccMoTpeHHmBIMH B HUpegpiAyem maparpadge UYHKTYalImsMoM H
HeajanrtanmonuaMoM. ToueuHble 3aMennl B (enkax rpafnyalbHBI —
Gelok m3MeHgeTCA 3BeHO 3a 3BeHoM, a He Kak nejoe. CiegoBaTeln-
HO, 9TH 3aMeHBI 1le HYHKTYaJbHBl W He MMEIT 3Ha4YeHUA JIA BHIO-
obpaszosanma. Helitpaabmocts clefyer m3 nyHkryanmsma, H Haobo-
por. To e ornocHTCA K HeamaHTAMOHU3MY — HeHWTpaabHBIE MYTa-
nau B GnononmMepax He alaNTHBHEL

Heilitpannnas Teopnma BUKak He mpormBopeudnt Teopun Jlapsmma,
KoTopas paccMarTpuBaeT 9BOJNIONHI0 (PEHOTHIOB, a He MOJEKYIL.

§ 17.8. Undopmanuornbie acneKTH DBOIIONHAR

B xone opomionnmu mpoHCXoNHT Bo3pacraHme Kodmdaectsa mHEOP-
mannn. Mapopmanusa Bospactaer nubo myreMm ee BBHIJENeHHA M3 Mac-
Kapyoulero myma, anbo OyTem CO3NaHmA HOBoil mudopmanam B pe-
8yJbTaTe samoMmHaunusa caydaiinoro seibopa (Hacraep).

PasoBoe mpocTpancTBo MHEPOPMANMOHHON CHCTEMBI CONEPIKAT yC-
roiiunBre m meycroifiumsble obnacru. IlepBbiM coorsercTryer wmudop-
Manus, BTOPHIM — HOTPonns. B TepMogmmaMmueckoM mpomecce HH-
$OpManiiA MOWeET BOSPACTaTh (CHasKeM, HpH RPHCTANAH3ANEN SKEA-
KOCTH), HO 9TO He HOBas, a W3BecTHax a priori mudopmaunsd, paunee
CKpBITAfA «3HTpomuiiHbIM myMmoMm». [lna Bo3umkumosenmsa wrdopMmannau
HeoOXoANMa MYJNbTHCTANHOHAPHOCTH, BO3MOMKHOCTHL BHIGODA ONHOIO
U3 HEeCKOJbKHAX yCToMumBhIX cocrosumit. Takaa cmcrema aABIAeTcH
yiie He TepMoBUHaMHUYecKoil, Ho pumccmumataBHOoH. Bribop cocroaumsa
AMeeT XapakTep HepaBHoBecuoro (pazosoro mepexoga. B xome 3Bo-
MONMN BOBHAKHOBEHHe HOBOI MH(pOPMALHH onpefeidAeTcd «3aIMOMH-
HaHMeM» Myranmi m remermueckux pexomOmuanmit. HoBaa mmdopma-
n¥A CO3AaeTca NpH NOABIEHUWA Ha CBeT KayKyoll wmosoil ocobm. Ho-
pag muH(popManmma co3gaercd OpHM BO3HAKHOBEHHH HOBOTO BHAA H
BLICIIIEr0 TAKCOHa.

Hivanrraysen smepsble mepeBesn TeOPHIO 9Bononan Ha wHpopMma-
OUOuHbIH A3BEIK. DHoreolenos moiayuaeT wnHopManmdio o0 COCTOAHHE
NONYJNANAA HoCpeACTBOM OOpaTHBIX CBA3ed M, TeM CaMBIM, «BKIIOYa-
er B cebn cnenmdmuecknii mexanmsm mpeoOpasosammsa 9Toii muoOp-
MAaII® B YOPaBAAIOINNE CHTHANEI W CPefcTBa mnepejadn MHOCHeNHEX
Ha momynanmio». CooTBeTCTByWINaA ¢cxeMa mokasama ma pme. 17.11.
T'enetnueckan muopManusa mepegaercsd OT MOKONGHHAA K HOKOJIEHHIO
TONBKO Hocle ee mpeobpasoBanmsa B OHOTeoneHO3e, YACTHI) KOTOPOTO
ABIHAETCA CaMa MOMYJIANNA. ’

Ognarxo Illmannraysen NMog4epKHEBAN, YTO 1A DBOJIONAN CYIlecT-
BeHHO HE KOJHMYECTBO, & KAYecrTo, WIHW YeHHocrd ungopmayuu. «Bo
BCEX CAyYadX, KOrfa IpPOM3BONHTCA cpabHennme u o0rbop mudopma-
OWH, 9T0 NPOUCXOJHAT Ha OCHOBE WX ONEHKH IO KadecTBY...b.

HKak oupepennts nennocts audopmanuu?
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