HHIX Map, 970 W ABNdeTcs OfHOH #3 BaKHEMIMX NPUIUH BO3IHHK-
HOBEHHA MY TAIlHM.

Wayuenme accommammyu ONMTOHYKJIEOTHOB TOKA3ajio, IT0 HauOo-
Jee OmaronpmATHO [JiA OHONOTr#vIecKOoll (yHKNuMM clOapuBafnude TPHU-
maeros. JyGnersi ofmajaioT CAMINKOM HuU3KMMM 3HaveHuaMu K,
KBApTeTHl MAIOT, HANPOTHB, CIMIIKOM CHJIbHOE cBsi3biBamme. Bpemsa
JKA3HE Oapsl KOJOH — AHTHKOJNOH HE JOMKHO TIPEBHIIATH HECKOJb-
KuX MWIIACEKYHJI, TAK KAaK B NPOTHBHOM cliydiae OHO Oyjger JAUMH-
TAPOBATH CKOPOCTH palOTH OHOCHHTETHTECKON CHCTEMBL

Taxkum o0pasoM, clomuasd #UIrpa clalHIX CHJI OPUBORUT K obpa-
BOBAHHIO CHIBHBIX XHMHYECKHX TenTumuelx csaseil. OOpasosanue
XAMAIECKHX CBASEl W MEXAaHHTECKHEe TMPOoLeccH — IepeMeunenue
depmenra PHK-noaumepaswt spons nenu JTHE (em. § 8.3), padora
puGocombl m ee mepememenue suoab nenu MPHHE (cm. § 8.5) rpedyror
sarparsl sHeprmu. VICTOYHMKAMH HEPTHH [JiA dTHX IPOLECCOB CIy-
mar Maxpospruueckume mykneosmArpudocharst ATD u I'TD.

Jlanee cragmm OuocuHTe3a 0eNKa M WX YYACTHHKH paccMaTpHBa-
orea Gonee moapodHO.

§ 8.3. Tpauckpunuaa m oGpaTHas TPaHCKPANIA

Tpanckpunmua rexcra JJHK B rexer PHK, t. e. cunres PHR
‘Ha wmarpune JIHK, npoumcxomur ¢ mnomoumblo PHH-monumepassl.
TpaBckpuGupyerca TeKeT AMMIL ONHOH M3 ABYX memneil, o0pasyonux
asoiteyio cnupans JJHK. PHH-noaumepasa EMeer cno:KHYI0 CTPYK-
Typy. 9tor (epMeHT BEIMONHAET PAJ (YHKNUI: y3HABAHAE HATalb-
HOTo JNOKyca cuHTesa u crnenuduaeckoe cpassisapme JITHH B aToM
noxyce, naunuanuio cuaresa PHK, cunres PHK, TrepmMunanuio cnare-
supyeMoil menu u yXxof (epMeHTa ¢ MATPHIHIL.

ITpu mansix uommeix cunax PHE-nommmepasa — quMep ¢ M. M.
-oroo 10° m womcramroil cepumenranum 23 S. IIpu wmommBIX cmiax,
66npmnx 0,1 M, depmenr oGparmmo pacmamaerTca Ha ABa MOHOMEpA
13 S. Monomep 13 S cocrour m3 ugerwipex cyOmepumunm: B (M. M.
15000), B (165000), nsyx o (mo 40000) m oc-daxropa (80000).
Cuoxuoe crpoenue moiuMepassl CBA3aHO ¢ MHOr00oOpasmeM QYHKIII
aroro ¢epmMenra.

PHE-monumepasa Gonee axTuBHA ¢ JBYCHUPAJILHOH, 9€M ¢ OJHO-
-gardaroit [IHHK. Tpanckpunnma in vivo npomexonur ¢ ABycrnupaib-
soit JTHH, xora, xax yme cCKasamo, «CUMTHIBAETCA» OfHA IEMb.
CoorBercrBenno B Touxke pocra nerim PHH npoucxomur noxannmoe
pacnieranme JBoitHoii cnupanm. C nomomboo GopMaNbAETHIHOLO ME-
TOHA, MO3BOJIAIONIET0 OOHADYXKUBATH AedeKTsl B ApoiiHON crnupanm
JIHK, peitcrBurennno Oblno oGmapy:keHo ee pacIUieTaHHE TIPH B3au-
mopeitctBuu ¢ pepmenrtom. Cropocru cunresa PHK in vivo u B on-
TEMAJbHEIX YCHOBHAX in vitro Ommska u cocrasisior 20—30 myx-
JIeOTHJOB B CEKYHJY.

Taxum o6pasoM, IpE TPAHCKPANIUM NPOUCXOAUT KoHQPOPMAIH-
onroe mpespamenue JJHH — pacnneranune. PHH-nmonumepasa pacno-
aaraercsa Ha JIHR ovenn penxo m atm mpespamenma saxsaTeHBaloT
JIMI0E MaNyl dacTh JJIAHHEOH ABoHHOH cnwmpanu. Moxmo, opmmaxo,

266



u3ydarh KoHQopManmoHHbIE cBoiicTBa KoMmiercos PHHR-monmmepasst
¢ Mansimu orpeskamu JJHH. Taxue romnnexcst momyuarores npa 06-
paborre xommierca JHI ¢ moaumepasoit pepmentom JIHK-azoii.

@Dnopenrtses 1 Wsanos npeanoskmnn monens neiictsma PHE-mo-
aumepassl (1970). IIpm pocre nenm PHK npomexogar caasnizanmme
3'-rumpoxcmna pubossr ¢ 5 -gochaToM aTaryoIero HykIeoTHIa
Ilpennonaraercs, 4To TpH pacliera-
gun JJHK n Bosuukmosennm rubpus-
goii pmoitmoii cnupamun JIHK — PHE
marpuna JIHK &ysxnmonnpyer He
B obsrunoit B-gopme, a B A-dopme.
Ilpn wampoM imare rpaHCKpWIIHE HO-
BOE OCHOBAHNE (M3BJIEKAETCA» H3 MAaT-
punet [IHK n nesoxcmpnbomyrmeorup,
KOMIIJIeMEHTAPHEIH puboHyRIe0TH ] KO-
Toporo nummica nupodocpara, moso-
pausmsaerca Hazag s JHR ¢ socera-
HOBJleHHeM Bogoponubix csaseil. Och
rubpunnoit npoiiHONl chompann mBUKET-
cA spons Asoitwoit cnupanu JJHK sun-
TOBbIM CHOCOﬁOM C OJHOBPEeMEHHBIM
nepeMemenueM pepMenra. Ha puc. 8.6
noxasaHa cxema asycnupansHoii JJHK
M pacTyIero Roﬁu); PII-)IK npn%{eﬁ- Pue. 86. Crpyxrypa psycma-

pansuoit Marpunsl JHHK = pac-
creun PHHK-nonumepasei. OmepreTuxa  yymero xomuya PHK mpm mefi-
TPAHCKPHIINN CBOOUTCA K CONpAXKe- crenn PHR-monnMepasst
HUI0 3K3ePrOHUYECKHX W 3HIepPrommye-
ckux cragmit. B ecymmocru peur muer o6 IHKB —o B3aUMOJCMCTBAK
XHMHYECKHX 0 KOHPOPMAMMOHHKLIX cremeneil csobonsl. Monens corma-
cyeTcA € DKCHEPHMEHTAJILHBIMA JAHHBIMA.

PHHK-nanpasnaemsiit curres JJHK unum obparmas Tpamckpammas,
OTKpEITaA KaK oawH wu3 o»ranos pasmHokeHna PHHR-copepsammx
onyxoneponHHX BupycoB (cm. c. 263), nmMeer Gonbinoe 3HavdeHme Ay
MONEKyIAPHO# Omolornum u MoieKynapmoil Omodusurm. OGparHas
TPAHCKPHILIAA TaKKe NPONCXONHMT ¢ HelIpPeMeHHBIM ydacTueM ¢ep-
MEHTa, Ha3BAHHOTO JHrenbrapAToOM peeeprasoli. Pepeprasza obGnamaer
rpema $yurouamu: JIHK-noamMepasmoii, obecneumsaiomeil cmures
ogmornTiaToit KoMmnemenrapuoit JHRK (x/IHK) ma marpape PHH,
noaAMepasHol ¢yHknmeil, oGecmevnmpaoineil cmHTes BTOpPOM HHTH
JHR, anruIJHK, o6pasyomeit ¢ x/JHK psoiinyo cn@pans, m pa-
fonyxmeosnnHOil axrmpHOoCcThIO, rmpaponmsyiomeii PHK B gsofimoit
cnupang PHK — JTHK. Peseprasa ocymecTsaser csom ¢ymxnum
¢ noommMu PHE.

Crpyrrypsl pesepras — GejKOB 3HAYATENHHOTO pasMepa — MOKA
fge vcranosnensl. Harmsuaa peseprasa OHMKODHABEDPYCOB HTHI, AMEET
KOHCTAHTY cefuMentannm 7,0 S, Peseprasn obmaganT ueTsepTHIHOM
CTPYKTYPOIl.

"N JIHK-nonmmepassr, 1 PHK-nonmmepass, m peseprassl o6nasa-
TelnbHO cofiepar moHH Zn't B wauecrse KodarTopoB. IT0 AMMHEMI
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pas CBHAETENLCTBYET O BajKHOCTH OWOHEOPraHHYeCKoil XmMHH [Jis
Gnonornu.

Basxmag mpobGieMa MoONeKyAApHOH OHOJOrMH M MOJEKYJIAPHOK
OHOPU3NKK COCTOANA B (ITEHAN TeKCTOB» HYKIEMHOBBIX KHCJIOT,
Pemenne sroil mpobieMbl CHIIPa0 CYIECTBEHHYI0 POJIb B BO3HHK-
HOBEHMH 2E€HHOl UHNIceHepUU — B NPAKTHIECKHX TpHMeHeHHAX Hay-
KH 0 TeHAaX. 3afa4a TeHHol Hu/KeHepHH — HCKyccTBeHHoe Iepepac-
npeflelleune TeHOB M MOCTPOEHMEe HOBBIX TeHOB € [edbi0 CO3HAHHSA
HOBBIX GEJKOBHIX BeIllleCTB W OPTraHM3MOB, € [elbI0 HoJyueHdAd Hy K-
HBIX AN MeUIUHBL M CEJbCKOTO X03AHCTBA Oenrxos B YMOOHBIX AJA
OPOM3BONCTBA CHCTEMAaX, TAKAX, HATpAMeD, Kak RyIsType E. coli.

B mauane 50-x romos JlemepGepr OTKpbIT naaamudbi — OTHOCH-
TeabHO Madble nurnnueckne Momneryasl JIHR, cogepsxamueca s Gounn-
mpuuacrse Gaxrepmit. [lnasMmpel cymecTBylOT He3aBHCHMMO OT XpPOMO-
coMbl OAKTEDHANBHOW KIeTKM M PasMHOKAIOTCA HpH [elIeHHH Kie-
ToK. Darrtepumu MoryT oOMmeHMBarThCA miaasmugamMu. Paspaborama

TeXHAKA H3BJeUYeHNd MIa3Muy u3 Oax-

A T r u Tepnil, HHTPOJYKONU B MIA3MUABL 1y-
A 41 smepognoil JIHK. Ecam npumemars
r - Takme ImOpujgnble MIasMHIEL K OaKTe-
A 43 PHANLHBIM KIeTKAM, TO OHH CMOTYT
f_ 15 X0TA OB 9YACTHYHO B HTHX KIETKAX
r _ PasMHOMKATHCA U TPOMIBOANTH B HUX
AT 47 qyIKepojHble OexKu.

Z 14 . Honyuenne rubpuaHBIX OXa3MAU7,
U - cogepxamux nodne gparments JTHK,
T 411 OCHOBBIBAETCA HAa INPHMEHEeHHH pecT-
rl . pukTas — GepMedToB, YIHAWIUUX KO-
? i potkme mnocnegosarersuocts JJHK n
U ' 1+ paspesatommx moaexynsl JHR B coor-
r - BEeTCTBYIOINMX  MecTax. L ubpuginie
T <117 naasMuisl KIOHHPYIOT — Pa3sMHOKA-
; 1,y 10T — BMecre c OaKTepUAMHA, B KOTOpbIe
- 1Y . onnm ssegensr.

2 — 427 TaxkaMu MmerogamMu ORI CO3JaHEI
U — KyJAbTYPH  HeNaTOremnblX OarTepmil
‘% 1%’ E. coli, B koTOopHX cHHTe3UpyOTCA
2 — 195  TOPMOHBI JKMBOTHBIX m YeNOBeKA — WH-
A CcylMH W Apyrue, a TakKe unrepde-
T | T 127  pon. BoamoikHocTH TeHHOH WHKeHepHn

upesserdaituo senukn. OgHAKo oHm He

Puc. 87. Cxema merona Mak- mornm OB OBITH peanu3oBaHbl 0e3

_ cama — mabepra npouresns rexcros JIHK, Ges ycranos-
JeHHA MePBHIHOH CTPYKTYPHI.

" Mil ye ymommmanm o Meroge reiab-aaextrpodopesa (c. 33).
Moaeryast JJHHR, mecymne orpmnarelbHble 3apajgbl Ha (ocdaTHRIX
rpynoax, mepeMemaioTes B JeKTPHYeCKOM Mojle HA Pa3HbIe Paccrod-
HEA B 3aBACAMOCTH 0T cBomXx pasmepoB. C moMowpi0 pecTpukras
JHK penntea ua pap dparmentos, KOTOphe DPasfensloTcs mocpep-
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CTBOM Tresb-diieKTpodopesa. YcTaloBIenne mnocaegoBareabHoCcTH HyK-~
Jeotnpes npomssopmres 10 MeTody Marcama uw I'uabepra (1977),
ujes xoroporo Gomma npemioxkena eme B 1972 r. CBepanoBIM.

Honyctum, «wro soifenennsiit obopasen JJHHE comepsur tomme-
cTBeHHbe opHoHmTennie ¢parMenrsl. «Hagama» »tux ¢@parmenTos
Merar, npmmunsag K HuM P, Jpyroit Komer nenm He HeceT MeTKH.
Obfpasen; peaar ma uermpe yactm. K mepsoil w3 HHX noGaBIAIOT
BEIIeCTBO, PBYIEEe HUThH BONMSH ajgeHwna (A) ¢ TeM pacdyeToM, 4TO-
Obl B cpejlHeM B KaKAoM (QparMeHte TPOMCXOAMJ ONWH Pa3pPhIB.
Bosunkaior yMmenbimenubie cyOdparMenThl pasHOHl JJIMHBI, B TOM
uucne mecymme metkm P, TaxmMm me cnocoBom onpegensior cy6-
¢parmentrsl paspeisaMu nenm BOamsm T, ' m 1I. llonyveunne wue-
ThIpe o0pasma pasfensior MapaiyejbHO METOIOM Tejlb-aaeKTpodo-
pesa. Ilocne sroro Ha rexnr HawnagsiBaeTcss QOTOMNACTHHKA, HA KO-
TOPOH OTHevYaThBalOTCA Te MONOCKM B Treje, KOTOPbieé HecyT pajno-
akrusuyio MeTRy. CxeMarwdecKH TONYUEHHBIH pe3yibTaT MOKa3aH
Ha puc. 8.7. IlocaenosatenbHocTs HEMOCPEACTBEHHO YHMTAETCA MO
anexrpodoperpamme. B opHoM ombite ypaerca mpodecth TEKET M-
now no 500 umyxneormnos.

§ 8.4. Tpancnoprasie PHR

Tpaucnoprusie PHK (rPHK) cocrasaaor owrono 10% obmero
roxmiectsa PHE B waerke. Umenno ¢ TPHK mauanoch mcexegona-
HAe NepBEYHON CTPYKTYpPh HyKiemHophx kucaor (Xounm, DBaes).
Ceituac mapecTHbI mepauuHbie cTPYKTyphl okonxo 100 monexyn TPHR
pasmmunoro npomexokgenns. Mmeerca 20 cemeiicrs TPHH B coor-
percrenn ¢ 20-10 aMHHOKACIOTAMA.

Bropuumaa crpyrrypa pasnmumsix TPHK B npmunune ogmorum-
Ha. O9eBHHO, YTO ITO TOJUKHO OBITh TAK 1JIA BHIIOAHEHHS MOJEKY-
aamn TPHK nx ¢ysrnum — ysnasanma xomoma MPHKE » pmbocome
W BRIIOYCHHA AMHHOKHCIOTHI B OenNxoByI0 memb. Jlummb nHROEHPYIO-
mana metnonmuosan TPHHE mMeer meckoabko mmoe crpoeune.

Mokno marnsapHe upejacTasBuTh BTOPpHMUHYI0 crpykrypy TPHK,
ACXO[A W3 BO3MOYKHOCTYM CIAPABAHUA KOMIIEMEHTAPHBIX OCHOBANWIL
AcVY nl ¢l ucunrasa, 9yro HecnapusawIiuecd YIACTKA mpencran-
aafor coboit mernm (c. 230). Torpga sce mssecrasie TPHH moryr 6bith
H300pasKeHbl CXEMOH (K.1€8EPHOZ0 AUCTA» € FeTHPHMA HIH MATHIO
IByCOHpATbHBIMA yiacTRamu (puc. 8.8).

Yernipe yvacTKa ABIAIOTCA NOCTOAHHBIMH, TATHIA, 00MYHO Ham-
MeHbmmil, MeugeTea. «HaesepHHiT amcry m300parKaeT NPOEKDHI0 HA
minocrocts Monerynsl TPHHK u nepegaer nmmn ee romomormio, T. e.
pacnosio:KeHne ABYCHHPAIBHBIX Y4aCTKOB.

Sanaua maxokjeHnA sropmuHoil crpykrypsl PHK no mocaenosa-
TOJALHOCTH HYKJIeoTHj0oB pemanace TyMmanasom (1966). Anropmrm
BKJIIOUAeT jBa drama. DBo-NepBHX, crpomTcA TPEYTONbHAA MAaTpHIA
BCeX BO3MOJKHBIX 1ap Mo TPOCTOMY TPAaBHIY: 3JEMeHT d,;, Haxond-
mupiicAd Ha nepecedeHnu i-ro cronbuma u j-it crpoxm, pasen 1 unm 0,
ecim I~ M j-H HYKIeoTHABL COOTBETCTBEHHO KOMIIICMEHTApPHSI HIHA
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