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OT ABTOPOB

Hnaccuueckass Momewysspnas Ouodorus yiKe [MaBHO ITOKUHYJIA
TEeCHYIO IS Hee 000JMOYKY KMINEYHOX MHAJOUKM M MINET AIA cels
HOBBIX, 0ojlee CIIOJKHBIX CHCTeM B KiIeTKax sykapmor. PassuTue opra-
uusMa, AuPQepeHIUPOBKA KIETOK OKA3AJIHCH OJHUMHM M3 TEPBLIX
BasKHBIX OCOOEHHOCTE# HOBoro Kpyra o0nexroB. M eciam mepBoode-
pefHO# 3ajaveil MOJEKYJIApPHOII OMOJOTMM B HACTOAIIEe BPEMS SIB-
AfeTcs HCCIefoBaHMe pPeryiaAanuu (QYHKIMM T[EHOB, TO OCHOBHBIMH .
00beKTAaMK DTHX HCCIefoBaHHU crainu nuddepeHIUPYOLIIUECST KIeT-
KM ¥ BeCh Pa3BUBAIOIIMICA MHOTOKJIETOIHBIM OPraHU3M.

VY sMOpuosora HeT moKa OCHOBAHWI yTBEpHKAATh, UTO OCHOBHBIE
npoGJIeMBl Pa3BUTHUSA Ha KIETOYHOM YPOBHE PEIIeHbl M HOBBIA IOAXON
K HMCCJE/IOBAHUIO PA3BUTU] HA MOJNEKYJIAPHOM yPOBHE FBIAETCSA Cle-
RYIOIIMM IPOAUKTOBAIHBIM JOTMKOU wucciefoBaHus ImaroM. Cxopee
meso obcrout HaoGopor. Ilporpece B HamMx 3HAHMAX O MEXaHHU3MAX
pasBUTUA OBLI He CAMINKOM BEIUK He IMOTOMY, YTO MCIEPIANCH Mpe-
MeT UCCIefoBAHMs, 1 He MOTOMY, 9TO MCTOIMJIUCH BO3MOMKHOCTH YiKe
HCUBITAHHBIX NOAXO0J0B. B mociegHue MeCATHIETHS BO3HUKIM TaKue
HOBBIe 9YKCIepUMEHTANbHBIE IpHEMbl, KAk TpPAHCILIAHTAMUS SIAEp,
TUOPUAM3ANUA COMATHIECKIX KIETOK, KIOHHpoBaHue HemudepeHu-
POBAaHHBIX KIETOK, KOTOphle yiKe [ajqu M HEeCOMIEHHO elle magyT
cylmecTBeHHbIe pe3yibTaThl. OHAKO MONMBITKA BOCHONB30BATHCS yCIe-
XaMH MOJIeKYJSPHON GMOJOruM JJs peuieHus dMOPUOTIOTHIECKAX IIPO-
0JeM — He TOJBKO JJAHb MOJIE.

Ceitaac KakeTcs Golee MepPCIEKTUBHBIM He OOBIYHBIA IyTh HCCIe-
TOBaHUSI — OT Kasajoch Obl Golee MOCTYIIHOro ypOBHA — OpraHU3MA,
KIeTKH K 0ojee IIy0OKOMY — BHYTPUKJIETOUYHBIM CTPYKTYpaM M Mo-
JexymnaM, T. e. OT cJeficTBUs K mepBompuauHaM. EcrtecrBenumee pac-
CMaTpUBATh PA3BUTHE KAK PEATM3ALUI0 TeHEeTHIECKON WHQPOPMAIUH,
TDONBITATHCS MPOCAEUTh €€ LIAr 3a IMaroM OT NPUYMH K CJIE/CTBHAM,
or IHK wepes PHHK & Geaxry u yme mocie sToro k cBoiicTBaM Kie-
TOK 1 opraHoB. Tawxo#l momxoj TaxKe He o0emjaeT JErKuX pelleHMI.
Haske mpeomoneB MONEKYNAPHBIH dTam M PELIMB ero IJIaBHEIE IPO-
OneMbl: KaKoB MexaHuU3M AudepeHIHaNbHol AKTHBHOCTH IeHOB Y
BYKapHOT M MOYEeMYy B PasHbIX YaCTAX 3apOABIIIA CHHTE3UPYIOTCA
HMeHHO 3TH, a He ApYyrue GeJKM,— MBI OKasKeMcA Iepef ABYMS NpY-
rumu moporamu. Ilepssiii s Hux — Kak oT Habopa 0GeNKOB IepeiTn
K CBOHCTBAM U MOBEEHUIO KIETKH, BTOPOH — KaK OT CBOHCTB KIETOK
ImepeiiTy K o6pasoBanuio TKaHe#l u opranoB. Ho, MoskeT ObITh, HMEH-
HO HemCcYepmaeMoCTh IIpefiMeTa BBIJIBUraeT ero ceifgyac B HCJIO IIIaB-
HBIX OMOJOrMYECKHX IpoGieM M HpuUBIeKaeT K IeMy HOBBIE CILIEL.
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Bruro 0pl HeBepHLIM IIOHMMATh HazBaHUE 3TOH KHUTU GYKBAJIBHO,
T. €. TaK, Kak OyATo B Heil JeUCTBUTEIHHO DACKPBIBAIOTCI MOJIEKY-
JIApHBIe MeXaHU3MbI IIPOLECCOB pa3BUTHA. B 5Toif KHure Mbl OorpaHu-
YIIMCh B OCHOBHOM ONMCATCIBHBIM DTAIOM M MEPeTIUCIeHUEeM TOro,
49T0 cefidac M3BECTHO O TOM, KOIJ]Ja M KaKHe BH/JBl MaKpOMOJEKYI
CHHTE3UPYIOTCA B OOLHUTAX U OMODHMOHAIBHBIX KIETKAX TpPeX — IATU
BUOB JKUBOTHBIX, 0KA3aBIIUXCSA Gomee yAOOHBIME [JIS HCCIEJOBAHUA.
ITosroMy Hama Momorpadusi sSIBISAETCS MPOCTO CBOIKOH COBpeMEeHHOM
JAuTepaTypsl MO NIpeaMeTy, XOTS M HG MOMKET He OTpasKaTh HHTepe-
COB M CKIOHHOCTeH aBTOopoB. Ee 3agaya — BBECTH M 9MOPHOJOTOB U
MOJIeKYNAPHLIX OHOJOrOB B CMEKIYI0, 00IIyI0 MIsa HUX 00IacTb —
MOJIEKYJIAPHYI0 OMOJOTHIO PA3BUTHSL.

Ham xoTemock TakKe HECKOJIBKO DACIIUPUTH KpPYr IIOTCHI[MATB-
HBIX guTaTeledl M BKIIOYHUTH B HETO IpEMJe BCETr0 CTYIeHTOB yHH-
BEPCUTETOB — OMOXMMHUKOB M HMOpPHOJIOTOB, JHMINEHHLIX IiOKA CIe-
IUANBHOTO0 pyKoBoAcTBA. UTo0bI 00meryuTh MOHMMAHNE KHATH
UIMPOKOMY Kpyry OMOJIOroB M BMecTe € TeM COXpaluTh npodeccuo-
HaJIPHBIA yPOBEHBb WMBJIO0KEHMs, HeOONbIIOe MECTO MbI YAGNUIH ABYM
monyJaspHbIM BBefleHusAM. llepBoe M3 HHUX BBOMUT MOJIEKYJIsIPHOIO
Ouosora, OMOXMMHKA WIM XUMHUKA B IIpeIMET M MPOOJIeMBI (UONOTHH
Pa3sBUTHA M 3HAKOMUT ero C OCHOBHON TepMuHOJorued, sagacryio
OTIYTHBAIOMe Hecrenuanucra. Bo BTopoM BBefieHHU, IpeaHA3HaTeH-
HOM [Ig 3MOpHOJIOroB, pedp HMAET 00 OCHOBAX MOJEKYyJIApHO# Ouo-
JIOTHH CErofHSINHETO JHA U O ee MeTOfaXx. JTH BBeJeHHS JeJalorT,
KaK HaM KajKeTCs, HACTOAMNIYI0 KHUTY [OCTYIHOH IS IUNMPOKOTO
Kpyra guraTesei.

OweBupiHO, 9TO MONUMAaHNE MOJCKYJSPHBIX OCHOB IIPOIIECCOB pas-
BHTHA BO3MOMKHO He TOTd, KOTAa OyAyT Iepeduciensl M OMUCAHBI
BC€ IIPOIECCHI, HPOUCXOJAIINE Ha MOJEKYJIAPIOM YpOBIle HAa PAa3HBIX
crajusax passurusa. (i RelfcTBUTENBIOr0 MOHMMAHUS CyLecTBa fB-
JMeHHA HeoOXOoMMMO 3IIaTh MEXaNHU3MBl DPEryJIALHH, OCYLIECTB.IAEMBIC
Ha pas3HBIX YPOBHAX peaTu3anuu TeHeTHYecKoil umHPOpMamua u B
PA3IUYHBIX Pa3BUBAIOIIMXCA CUCTEMax — B OOreHe3de, B aMOPUOHAIE-
HBIX KJIETKax M B Y3KO CHEIMAITH3MDPYIOLIMXCA TKAHAX. JTOMY Ipeji-
MeTy — Peryisnu¥ B MOJEKYJIAPHOH OHOIOrMM pasBUTUS — IOCBSI-
IMeHa Hama Ciaeylollas KHUra, ABJIIIIIASCH eCTeCTBEHHBIM 1IPOJ0J-
HeHueM 3TOH.



BBEJEHUE B 9MBPUOJIOTNIO

IMPUHOUIIBI PASBUTUS

PasmHOMeHHe — OJHO W3 OCHOBHBIX M Haubodee cHOelu@UIHBIX
cpoiictB u3En. OOBIIHO OHO COCTOUT He TOJHKO B BOCIPOH3BEIEHUU
ceGe mOROOHLIX, HO W CBA3aHO C IIOJOBBIM IPOLECCOM — OOMEHOM
reHeTHIecKoll mH(popManumed MeKAy WieHAMM NONYIALHNH OPraHU3-
MOB. JTH Ipolecchl — @ o0MeH reHaMH, W COOCTBEHHO pasMHOKe-
Hue — OPOMCXOMAT M y OJHOKIETOYHBIX M Y MHOTOKIETOYHEIX, HO
3HAYUTENBHO PABIMIAIOTCA ¥ 9TUX JABYX IPYIO OPraHH3MOB.

CoOcTBeHIO pa3MIOKeHHe Yy ONHOKIETOYHBIX COCTOMT, KAk Ipa-
BWJIO, B IIPOCTOM Jejeluu KIeTOK. IIpw HeleHHH CTPYKTYpa KIETKH
HapyOIaeTcs He3HAYMTENbHO, H CPasy HOCIe [eJeHHs JA04epHHEe Opra-
HU3MBI OTIMYAIOTCA OT MATePUHCKON KIETKH 9allle BCEro TOJIBKO pas-
MepaMu. ¥ Hanboiiee CIOMKHO YCTPOEHHBIX OJHOKIETOYHEBIX — HHEPY-
30puil,— KOTOpLIe UMEIT 0(OopMiIeHHOEe AAPO M XPOMOCOMHEBIN amma-
paT, meleH/1I0 OpeJIIecTByeT He TOJIBKO y[ABOEHHE THCIA XPOMOCOM,
HO M YABOeHHE HEKOTODHIX (YHHKAJIBHBIX» IIMTOMIA3MATHIECKHX
CTPYKTYp, TaKIX, HampHMep, KAk POTOBOM ammapar. JTU HPOIECCHI
MOKHO PACCMATPUBATH KAK DJEMEHTH pas3BuTHsaA mid guddepeHnu-
poBKE. PasMHOMKeHHMEe y HEKOTOPHIX CIOKHBIX OJHOKIETOIHBIX BOMIO-
pocieif, Taknx Kax aneralbyispus, Oojiblne HANoOMUIaeT OHTOTEHe3
MHOTOKIETOYHBIX: 3MrOTa pacTer, o0pasyeT cTe0elL M 3aTeM CJIOIK-
HYI0 IIIANKY, B KOTOPOUl CO3PEBAIOT I'aAMETHI.

Tem me Mellee y GONLIIUIICTBA OJIHOKIETOYHLIX 1I0JIOBOII 1IpoIlece
OTHOCHTENHbHO HE3aBHCHM O COOCTBEHHO pAa3MHOMKEIHNT, KOTOPOe
MIOTr0 HOKOJEIMA MOMeT IIPOMCXONUThL YHCTO BEreTaTHBHLIM IIYTEM.

Y MIOrOKJIEeTOUNLIX BereTaTHBHOE pas3MHOMieNMe CyLIeCTBYeT B
OCHOBHOM y HEIOJBIDKHBIX (DOpM — pacTeHuit, ry0OK, KUIIETHOIIO-
Jdocruprx. OcnoBmoit ke (hopMoil pasMHOMKEHHS y MHOTOKIETOYHBIX
SIBIAETCA MOJNIOBOE, KOTMa 00MeH reHeTHYeCKoi#l mHE@opManueil MexRmy
WIeHAMM MONYJANMH HOCUT (OPMY OILIOXOTBOPEHUS M TECHO CBA3AH
C IIpPOmeCCOM pAasBUTHA. JBONIONUOHIO 00yCIOBICHIAS IIe00XOU-
MOCTh Iponecca OINIOLOTBOpEHMS IpUBeNa K TOMY, 9TO DAa3BATHE
HaYMHAEeTCA ¢ OTHOCHTENbHO ABTOHOMHBIX IIOJOBHIX KieTok. Crpoe-
HHMe TaMmeT [OJKHO YJIOBIETBOPATH [ABYM TpeOoBaHUAM — o0ecneduTh
IpOILecc OMIOMOTBOPEHHS, T. €. BCTpeuy [ABYX raMeT M CINANHEe MX
ANep, n o0ecreunTs MPOIeCC PasBATHA. B pe3yabTaTe 9THX CIOMKHBEIX
U B OOpefeNeHHO# Mepe IOPOTUBOPEYUBEIX TPeOOBAHHii IIPOM3OMLIO
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pasfenenme raMeT Iia JiBAa TUIA — MYMKCKHe I jKelckme. jI{eucras
raMeTa — A0 COMEPIKUT 3alac IIMTATENLIBIX BEIIEeCTB, CTPYKTYp-
HyI0O Opranm3aliio, OIpeNeisIiol[yi0 paHHHe CTajguM pasBuTus, 060-
JOUKM, 3al[MIAIOIHe 3apOABIIIA, & TAKMKe CHCTeMy, 00ecIedHBalo-
IOyIo BCTPedy CIEepMaTo30mjia, 00be/UIIEHNE ero XpPOMOCOM C XPOMO-
coMaMu siilla, orpaHuYeIe OT JUIIIMX CIEePMUEB, M IIYCKOBOH MeXa-
HI3M, BRIIYAIOIMINA allllapaT PasBUTUA TOIBKO TOCIe OIIO0TBOPEHUA.

B zaBumcmmoct:m oT OmoJIOTHM PasMHOMEHMs 3aI1aC IMMTATEIBIILIX
BellecTB B sine BapbhbupyeT o09endh mmporo. Wx coscem Maio B
ARAX MIEKONMTAIOIIMX WMJIKM ITAaCEKOMDLIX, OTKIAMLIBAIOIIMX Sl B
qyKue opraumsmnl (maupumep, oca-HaesgHUMK). Mx Tamime Maito
B AflaX TaKuX OpPraHm3MoB, KaK MOPCKOI €K, IOJIBMIKIIbIE JUIAIIKA
KOTOPOTO BBIXOAAT M3 000J0YeK Ha O4YeHb panHux cramgusax. Cmerma-
JAM3UPOBANHEIX MHUTATENHIIBIX BEL[ECTB — KEJITKA, COCTOAIIETO U3
0eJKOB W JIHOUMOB, OYelh MIOro B sAiuax poib, amudmii, nTull 1
penTmwinil, Y KOTOPBIX pas3BUTHE 34 CUET COOCTBEHHBIX 3aIAaCOB ITi-
TaTeJIbHBIX BEIECTB MPOJOJKAETCS JOJIT0 M IPUBOAUT K 00pasoBa-
HHUIO BBICOKOPA3BUTOr0 OPraHm3Ma.

My:crue raMeTsl — COEPMATO30M/ABl — TAKMKE SBJISIOTCA YPEe3BHI-
4aifHO BBICOKO CIENUATM3UPOBAHHBIMM KICTKAMH, BCS OpPTaHM3aIus
KOTOPBIX — SI[PO, COCTOAIIEe M3 XPOMOCOM, KOHJeHCHPOBAHHBIX B
IJIOTHBIN TMAKeT, W almapar JABHMKeHHs — mpucmocobieria st KpaT-
KOBPEMEHHOTO XaO0THYECKOTO [BUIKENHs, MPUBOMAALIET0 K BCTpede C
SAIOM.

B xope pasBuUTHA TPOUCXOAAT TPH TECHO CBSBAHHBIX, 10 B M3-
BECTHOH CTeNeHM CaMOCTOSTEABHBIX IIpollecca — yBelIudeHme THCIa
KJIEeTOK, Kieroddas nudepeHIUPOBKA MIM CIENUATM3AMHA KIETOK,
pasjuyHAsg B pa3HBIX UYACTSAX 3apojslia, m Mopdorele3 THaHell u
OpraHOB — CO3JIaHMe CIOMKHON HANKJIeTOYHOH opraumsanuu. B rede-
Hue pasBUTUA 3apojslll mpuobpeTaeT Bce Goxbiliee CXOACTBO C POAU-
TEJIBCKAMY OPTaHM3MAMM, IIOCKOABKY B XOJie PAa3BUTHS MPOHCXOIHUT
mocTemeHHas peamusanus TeHeTHYeCKOM uH@opManuu, XoTopas B
e 6bIa cocpeforowenia B xpomocomax. OfHAKO cama CTpyKTypa
Afia yiKe SABJISIETCS YACTHYHDBIM MPOSBICHHEM releTHIecKoi mirdop-
Manuu, pearn3anus KOTOpPOH, OYeBWIHO, HAUMHAETCS Iie ¢ MOMEHTA
OILUIOMOTBOPEHMSA, o 30NaINTeNbHO paHplle — B Xojie  o0pasonallns
a#na, T. e. B ooreHeae.

OOTEHE3 U CIIEPMATOTEHE3

Myckue u sKCHCKUe TMOJOBBIE KIETKM 00pPA3yIOTCSA B CTCHKAX IIO-
JIOBBIX JKejle3 M HAa CaMBIX PAHHUX CTaAMAX TaMeTOTeHe3a IOYTH e
OTINYAIOTCA OT COCeJHNX OIUTEJMATBHBIX KIETOK CTEHKH 3>KeJe3El.
Opmnaro B geficTBuTenbHoCTH OyAylmue IOJIOBbIe KIETKH 06pasylorcs
CBOMM 0COGBIM myTeM. TaK, y MIEKONHMTAOINMX M HTHUI[ B XOJle paH-
Hero 9MOPHOHANBHOTO pa3BUTHA Oy/[ylime MOJOBLIC KIAETKH — raMe-
TOIMTHEL — 00pas3yioTes BHe TKaHell co6CTBeNHO 3apOAbIINA M Ha II0-
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ceyIOIIX CTalMAX, KOTjJa ysKe copMmpoBaHa II0JIOBas JKeIde3a,
MUTPUPYIOT B Hee IO KPOBENOCIOMY pyciIy. ¥ J[pPYTUX KUBOTHBIX,
gampuMep, y Apo30QMibl, y JATYIIKM WIM ACKAPUABI, TaMeTOLUTHI
BO3NUKAIOT M3 KIETOK, JOKAJM30BAHIIBIX B ONpeflelelHbX 30HAX
giina, OTIMIATONIMXCs 0COOEHHOCTAMM IUTOIIA3MBI. Eciam 3Ty unuTo-
mIa3My MOBpeRUTh JeficTBueM yaLTpaduoNeTOBOr0 H3IyYeHUsd, TO
mosioBble KJeTKu Ile obpasyiorcs. Bee ato xak GyaTo Gt rosopur 06
0cO0BIX CBOHMCTBAX ITOJOBBIX KJIETOK, OTIMYHBIX OT OCTAJNBHBIX COMA-
THIECKUX KIETOK. 1BMecTe ¢ TeM B ompITax II0 IepecafiKe sfiep y
aMm@uOnil OBLIO AOCTATOUIO YOEAUTEIBIO ITOKA3AHO, YTO SIApA COMa-
THUEeCKUX KIETOK, eCIH UX IMepecajuTh B S0, BO MHOTHX CIydasx
c1roco0IIBl 00eCIIeYUTh IIOPMATBbHOEe PA3BUTHE. JTO MPOTUBOPCTIHE ITOKA
He UMeeT y/OBIETBOPUTEJIBHOr0 00DLACHeHusa. MoKHO Ipemosararh,
YTO XOTS f/Ipa COMATHTECKUX KIETOK, KAK MPABHIIO, COXPAISIIOT BCIO
relleTRIeCky0 nHQOpManuo, ocobble IyTH PA3BUTHS MOIOBBIX Kie-
TOK Jydille 06ecmegnBaoT COXPAHHOCTh WX FeHOTHUIIA B PAAY KICTOU-
ILIX HOKOJEHHH.

IIponecc ooreHesa COMPOBOIKAETCS ONpeeIeHHBIMU M3MeHeHus-
MO B Aflpe u M@ToIIasMe oomurta. AApo yBenmumsaeTcsd, KOIHUECTBO
JHK B mcm yjaBanBaeTcs, KaK BO BCAKON KiIeTKe B Hadale JedeHnit
MUTO3a TUTH Mciio3a B Anpe, 060co6aAI0OTCST XPoMOCcoMBl. fIpo, TakuM
00pa3oM, CTAaMOBUTCA TCTPAIIOMIHBIM, HO AadbHedmux a3 Meiosa
moka me nacrymnact. PopMaaLHO Ha IPOTAYKEHUI BCCTO 00reHe3a ARPO
ocraercs Ha HAYAJILHOW CTafUU Meit03a, HO XPOMOCOMEI IIpH 3TOM He
TOJNLKO IIe MPeKpaInaiT cBoell yHKuuu TpancKkpunnuu (Kaxk Bo Bpe-
Ms MHUTO3a W Mcii03a), a, HAIPOTHUB, PE3KO YCHIMBAIOT ee. ¥ MHOTHX
JRUBOTIBIX XPOMOCOMBI YIIINHSIOTCS, Y HUX 00pa3ylTCA MHOTOTHCIEH-
HbIc OOKOBBI¢ BBIpoCTHI — Ternu JHII, Ha KoTOpBIX MAeT AKTUBHBIA
cuare3 PHIL. Taxme XpoMOCOMBI TOJYYWIM IIa3Ball¢ JAaMIIOBBIX
meToK. Y xBocTaTeiX aMpubuil gammoBsle IDETKH U IeTIH HA HOX
0COB@HHO BCJIKI, W TO HO3BOJIIIO MCCIEAOBATH MX WHIUBULYAILHO.
Oxasanocn, 4To popMa U MOPSIIOK IETEAh CTPOr0 MOCTOSHHBEl M COOT-
BeTCTBYIOT OTIPC/IEICHIIOMY relloTHILy. B TeX ciryuyasx, KOTAa y jSHBOT-
IIOT'0 OTCYTCTBYCT 1eGOMBIN0iI yIaCcTOK XPOMOCOMEI, COOTBETCTBYIOIIIE
HOeTII TIe 00pas3yIioTcst. JTO TO3BOJSCT TPEANONOKITE, UTO Karkaas
METJIS COOTBCTCTBYCT ONIIOMY ARTIBIIOMY TCITy IJT, TOUICE, YUACTKY
XPOMOCOMBI, OIPCHCHSIONEMY (DYHKIINIO OMIOrO I MCCKONBRIX CBSA-
sannbeix remos. OO0Imee 9mcsio meTedh COCTABIACT MECKOJILKO THICAT —
9HCI0, HMCIOMCE TOT RE HOPSIOK, UTO M IMCIO0 AKTUBHBIX TEIOB B
ooremese, olipeficiieHHOE MCTOJIOM MONEKYJIAPHON rulpuausalii.

Kpome namMmoBpIX IMeTOoK, B Ape OOUMTOB y GONBIIOTO dWHCJA
KUBOTHRIX 00pasyercs MHOMeCTBO siapbimer. OMu BO3NMKAIOT BCIeJ(-
crBue mabupareapHoro cuuresa [HH pubocomManpHBIX reHOB —
ammanguranun pJIHK.

IUTOIIA3Me OOIMTOB ITAKAIJIMBAIOTCS IPOAYKTHI JeATeIbHOCTH
Apa — uadopmanmonnsie, pudocomusie u TpancmoptEnie PHHK; He-
KOTOpBle U3 HUX YACTHUIIO HCIIOAL3YIOTCS JUIS culiTe3a Oelka B oore-
Hese, HO 3MAUMTE/BUIAS TACTH COXPATSIETCS JI0 Iadama dMOpHOIAIbL-
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Horo passurmsa. Ha mporssxeiimm ooreHe3a pasnE9aloT IePHOJEI
«MaJIoro pocra» ® «Goxbmoro pocra». Bo BpeMs «BGoapmioro pocray
B 0OOLUT M3 MATEPHHCKOr0 OpraHM3Ma MOCTyIaeT o0coObli Gelox —
BHTEeJIOTeHIH, KOTOPLI OTKJIANBIBAETCA B IHTONIAa3Me B BUJe IPAHYI
JKEITHA.

Y HEeKOTOPHIX BIJIOB OOINT PACTET BHE CBS3M C COCEIHUME KJET-
KaMy, HO OOBI9HO OH OKpY:KeH cioeM (OIUKYJIADPHBIX KIETOK, KO-
TOpHIE, OYEBH[IHO, CHOCOOCTBYIOT ero pocry. HakoHen, B psage ciy-
9aeB, HaOpUMep y HACeKOMBIX, PACTyIuil OOLMT CIENUAIHHO CBA3AH
¢ HECKOJBKMMHU COCeJHUMH TAK HA3HIBAGMBIMH IHUTAIOIIAME KIETKA-
MHu, 1 B 9ToM ciaydae B Hero mocrymaior PHHR wu Genxum, cmuTesupo-
BAHHBIE B DTUX KIETKAX.

B koHue pocra oonuTa IPOMCXORMT €0 CO3peBaHMe — IOJ] BIHA-
HieM TOpMOHOB rumouda W depes3 I0CPeJCTBO TOPMOHOB, o0pasye-
MBIX B (QOIMKYJIAPHBIX KIETKAX, B HeM NPOHCXOJUT pAX IPOIECCOB:
JIaMIIOBble INETKM YMEHBINAIOTCS B pAa3Mepax, CHHTE3bl B Afipe IIpe-
KpallaoTcsa, caMo S[PO — 3aPOMbIMIEBEIHl My3bIPEK — pasphbIBaeTCA M
ero COMEp/KEMOe CMEIIMBAeTCA ¢ IMTOIIazMoil. XpOMOCOMEI OKAasbi-
BAaIOTCA y MOBEPXHOCTH fila, Ifme OHum Ipoxopmar ¢assl Meio3a, Ha-
9aToro eule B paHIIleM ooreHese. flima oTAenAIOTCA OT (YONIHKYIAD-
HBIX KIJIETOK, TMOCTYyHAlT B SHNEBOAL X B TAKOM Buje TLOTOBHl K
OIJIOOTBOPCHUIO.

ObpasoBaHme coepMaTO30W[0B HadYWMHAETCS C JeleHumil Meilosa,
B peaymbraTe KOTODHIX M3 CIEPMATOrOHHH 06pa3yloTcs YeThIpe cIep-
Martoumra. llamee macTymaer mpoliecC 3aBePIIEHHA CHOEPMaTOTEHE-
3a — cuepMuoreHe3. CHHTE3H! B sA/[pe NpPEKpaNlaoTes, caMo AP0 KOH-
DeHCHPYeTCsA W CofepsRalquecsi B HeM THCTOHLI 3aMeINaloTCs 0COOBI-
Mu GoraThIMU AaprUHMHOM I'MCTOHAMM WM elle 0olee MPMMATHBHEIMU
OCHOBHBIMEH OejxaMu — ImporaMuHamu. B nuTommasMe B pesyibTare
pAnfa mpeobpasoBaHWil MUTOXOHApUIl M ammapata I‘onbnmn obpasyror-
CA CTPYKTYDH CIEPMATO30H[A — AKPOCOMA (B mepemmeit wacTHm ro-
JOBKM), IIefiKa u XBOCT. XapaKTepHo, 4TO BCe 3TH CIOMKHEIE IIpe-
ofpazoBaHusa mpoucxofsar Ges HemocpeACTBeHHOro KOHTPOJSA CO CTO-
POHEL sAApa, TeHLl KOTOPOro Iocie Meio3a COBepHIeHHO He AKTHUBHHI.
Bonee Ttoro, na mposoduire moxazamo, 4To MHOrHe TeHBI, KOHTDPOJH-
pyiolque ciepMuoreses, JOKAJIM30BAILI B Y-XpoMocoMe, KOTopas B
pe3yibTarte Meilo3a mONagaeT TOJABKO B IIONOBUILY cIepMartui. Taxum
o0paszoM, Bech OpOLECC COOCTBEHHO CIepMHOreHesa MPOMCXONAT 3a
CUeT reHeTHYecKod wH(opMauum, BHIJANHON AApOM elle /IO Meilo3a,
B CIePMATOrOHUAX.

OINIOJOTBOPEHNE

Bronormueckmii cMbICH OMTOXOTBOpPeHAS COCTOMT B o0MeHe TeHe-
THYeCKoil MHQpoOpMauueil Meiky WIeHAMH MOIYJIANMYN, KOTOPHIi Ba-
JKeH He A OTAeNLHOH ocolH, a [ HBOJIOLUN IONYJSIAA B IeIOM.
Opuaxo mpomecc OILIOAOTBOPeHHs BRIIOYEH B I[eNh HeoOXOIMEIX
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[@poLeccoB DA3BUTHA M, BO-TIePBLIX, 0fecIedmBaeT BOCCTAHOBJICHNE
AUIUIOMTHOr0 Hafopa XpOMOCOM, & BO-BTODBIX, SIBISAETCST OGBITIO IyC-
KOBBHIM MEXaHU3MOM I Hadana dMOpHOHAIBIOrO PA3BUTHA.

B caydae QU3HOIOTHYECKOH MOJMCIEPMHAH B MU0 HOPMAILIO
OpPOHUKAET HECKOIbKO CIIEPMHEB, & COeTUHAETCA C JKEICKHM AAPOM —
IPOHYKIEYCOM TOIBKO ofumH. B aTOoM citydae geifcTByeT HeumsBeCTHBIH
HaM MEXaHH3M, IIOJJaBIAIOIIMAA BCe MPOHUKINUE B ANIO CIEPMHUH KpPO-
Me OJHOTO. ¥ KMBOTHBIX C MOHOCHepMHeH A0 mMeeT IpUCIOCOG-
jeHns, o0eceYMBaION[e NPOIMKHOBeNHEe TOALKO OJHOr0 CIICPMHA.
Jlast BTOro CiysKar cleluadblible OTBEpCTHs B olomouke sAiina —
MUKpOOUIe, OrPaHHYMBAIOIINE BXO)KJeHHE CIIEPMUEB, M IOBEPXHOCT-
Has DPeaKI(usd, oTAejiellne siilcBOi MeMOpanbl, OJOKHPYIOINMe BXOK-
JAeHHE UBTULIHUX CIIEPMHEB,

Bo MHOTEX cIydYasXx MOKHO BBI3BATh HCKYCCTBEHHYI0 AKTHBAIMIO
AfANa WK OCEMEHNTH ero ClepMmeM ¢ MHAKTHBAPOBAHHBIMHA (Hampn-
Mep, pajmarueif) xpomocomamu. B Takmx crydasx pasBuBaeTCs rai-
JOUAHBIA 3apOMABIII, OOBIYHO mormbarolluii Ha NO3THAX CTATAAX
aMOPUOHAILHOTO UM JINYHIOYIIOT0 PA3BUTHUSI.
~ OunopmorBopeHHe BHIBBIBAET He TOJIbKO ONpeedeHHBIN psAj CoOBI-
TUH B AJEPHOM ammapare — COMMIKeHHe MYKCKOIO M JKeHCKOTO IIpPO-
mykiaeycos, cuHtes J[IHK B HuX, mOAroToBKY m Hadamo HeleHui
ApobieHHs, HO U AaKTHBHDyeT BajKHBe LPOLECCH B IUTOMIA3Me.
Benen sa peaKuumeil II0BEPXHOCTHOrO CJIOSA Aila HA CIEPMATO30U[
(KopTHKATLHOM peakiueil), KOTopas OJIOKUDYeT IOIMCIEDMHIO W BHI-
3BIBaeT OTHAeNeHue ANIEeBON 000J0YKH, B HeM MPOUCXOMAT CJIOKHBIE
mepeMel[eHUS IMTOIIA3MATHIECKOT0 Marepuana, NIOIydYHWBIIME Ha-
3BaHHE OOINIA3MATHYECKOM cerperamum. OHa COCTOMT B TOM, YTO B
LHTOIIa3Me sMIla, B OCHOBHOM B ero IIOBePXHOCTHBIX CJI0SX, 060c00-
JAOTCA W HepeMeL[AloTCA pasingHble 30HBL, B pe3ysabTaTe Uero SHAIo
npmobpeTaer Buf Oosee mim MeHee CIOMKHOM Mosamru. B mpocreii-
mMAuX CcIyYasx, HampuMep B AHIaX MOPCKOTO eKa, BOBHMKAIOT pas-
JIU9UA MUTOILIA3MBI, MANPABJICHIbIE BIOJb OTHOH OCH — OT aHUMAIb-
HOTO K BereraTuBHOMY momiocy. B pmanbmeiimem Omaromapsa BTHM
PA3MIAYAAM IHTOILIA3MA KJIETOK aHWMAIbHOM YaCTH AHIA OTIHYAET-
CA OT IUTOIJIA3Mbl BereTaTHBHON dacTm m mpoucxoguT auddepeHnu-
POBKA 3apojsIlla Ha dKTOJEPMY U SHTOIEpPMY.

Y ampuOuit pasamumsa BHOJAH AHMMAJILHO-BEreTATHBHON OCH BO3-
HUKAlOT ellle B OOreHe3e W BHEINHe BLIPA/KAIOTCA B OOIbIIEdl KOH-
OeHTpanuu u OONbHIIEX pasMepax JKeJTOIHBIX I'DAaHYJ] Ha BereTaTHB-
HoM momioce. Ilocie o1mooTBOpeHns y HUX Ha OFHOE CTOpPOHe AHIA
(Gymymeit crumnoit) B ofmacTu 9KBaTopa o0pasyeTcs TaKk Ha3bIBae-
MBI cephiif cepn — 30Ha, MaTepHa] KOTODPOH BIocae/icTBUM o0pasyeT
Me3sogepMmy. Ha BereratusHOM momioce y am@ubmit cyimecTByeT 00-
TacTh, KOTOpag He WMeeT BHEIIHAX OTJIAYMA, HO, KaK OBLIO dKCIe-
DPVMeHTANbHO YCTAHORJICHO, OIpejesseT (OPMHPOBaHHe IIONOBBIX
KJIeTOK.

Y BuAOB ¢ «MO3amYHKEIM pa3BATHEM» — depBeil, MOILIIOCKOB,
acumpmit u pgpyrux,— obpasyercs Mmuoro (4—8) pasIMYHBIX 30H,
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COOTBETCTBYIOIMNX Oy yImuM 3auaTram 3apopbima. OomiaazMaTiiccras
cerperamus CIyKUT, TaKUM o00pasoM, HepBBIM MexanuaMmoMm mudide-
pennuposku. Oma ompepmeisieTcsi CBONCTBAMM IIMTONIA3MBI  AHIA,
T. €. BO3HUKAeT B pe3yjbTaTe aKTUBIOCTH reloB, (pYIKIUOIUPOBAB-
mux B ooreHede. Horma B pesyinbraTe JedeHuil npo6ieHHs OLAIIAKO-
BBIC ApPA PaCIpeNeNsIoTCs 10 IUTOILIa3Me silia 1 B 00pasylomuxcs
RIETKAX f/Ipa OKA/RYTCSA B Pa3IUIHOM OKPY/REHUN, 0YeBIHO, M-
HO 9TH OTIMYMS ONpPEeNeNsdioT X pasHyo ¢yHkmuio. Takumu ceiiuac
MPEACTABIAIOTCSI MeXalu3Mbl TIePBUYIOR nuddepelnupoBKE 3aPOILI-
ma. Hu MexaHmaM oomsasMaTHUeCKo# cerperanuu, HU IpPHpoOfa Ce-
IPerupyeMBIX BEIeCTB, OMPEeNsIonX IepBUIHy0 AuddepeHnIupos-
Ky, ITOKa COBEPIIENIIO IIeN3BECTITHL.

AEJEHUSI [JPOBJIEHUA AUTIA

B zaBucumMocTH OT KOJIMYECTBA JKeJNTKA B SIAUAX pasHBIX BHJIOB
MeHsercst W xapakrep fpoOmernus. Eciu jxenTrka cosceM Majio, TO
npoOienue Auy ObIBAeT OOBIYHO IIOJHBIM M PABHOMEDPHBIM (MOPCKOM
ex). Ilpm GOmbumiem womumuecTBe kentTka (amdpubnum) npomcxomut
mosHOe JipolOieHue, HO HepaBHOMEpHOE, M 0O0Pa30BAHHBIE B pe3yilb-
TaTe APOONEHUs KIETKH — OJACTOMEpHI — KpyIlee Ha BereTaTHBHOM
nojrioce, rae OONbINe JHENTKA, W Meldbue — HA aHMMAaJLHOM, TIe ero
MeHbIle. ¥ KOCTHCTHIX pBIO sKeiaTKa elme Ooablie, u, IiIaBHoe, OH
CKOHI[eHTPMPOBAH HA BereTaTuBHOM moxioce. [lpobieHme Tarux
AN — HENONIIOe: [elleHHe NPOMCXOMUT TOJBKO B 0CO0OM IJHMTOILIA3-
MaTHiecKoM Oyropke, cocrtaBisiolmeM ‘/; — '[/io 9acTs BCero sima.
Haxoner, eciu sxentka eme 0oiplne, KaKk 3T0 Ob/BaeT y TTHII, pell-
THJIAA ¥ HEeKOTOPBIX BHUJOB pHIO, Apobmellme SBJISETCS TUCKOWIANb-
HBIM, T. €. IPOMCXOAUT TOJAbKO B HeGONBLIOM MCKe IUTOILIAa3MBI Ha
MOBEPXHOCTH sia.

VY nacekoMbix (Hampumep, Apo3omibl) MepBOHAYAJIBHO B IEHTpE
sIiilla HeCKOJIBKO Pa3 MeNATCA TOJNBKO ANpa, 3aTeM OHM MUTPHPYIOT K
TOBEPXHOCTH siia, TAe HpOROIKAIOT AeINTLCS, o0padys clIoil Kie-
TOK, OKPY’KaIOL[UX BCe ARIT0.

IlepBoie meneHust ApoOIeHHsT OOBIYHO CHHXPOHHBEI, HO 3aTeM 3Ta
CHHXPOHHOCTH Hapyluaerca. Ilpu mommoM Apo0neHuM BHYTpH AL
MesRy 0sacToMepaMy NOABIAETCS IOJOCTH — 0JACTOIeNb,— U C ITOTO
BpeMeHHU DTy CTA[UIO PA3BUTUs 3apOAbIIIA HA3bIBAIOT crajueil Oiac-
tyusl. [lo Mepe mpoOmenmst KieTKu OJACTYNbI CTAHOBSTCS BCE MeJb-
Ye, HO BHeIIHe OHM BCe O4YeHb NOXOKU OFHA HA JIPYIyio, ¥ OTIIH-
YaThCsl MOTYT TOJNBKO 110 pasMepaM M cofep:KaHumio Keiatka. Opmma-
KO, TaK Kak OHil 00pa3oBajuch U3 PA3NUIHBIX YIACTKOB IUTOIIAZMBI
ffina, oM B JeHCTBUTEIBHOCTH YIKe [0 CYI(ECTBY HE OJWHAKOBHI.
OTnnynst 9TM MOKA TOJNBKO NOTEHLMANbIBIE W eIle II¢ OIpefelsIoT
pasiuyHoOe IIOBe/leHHe KIeTOK — uX (PopMy, HAIpaBIeHHe M Xapak-

Tep ABUMKEeHUIl, KOTOpbIe OCYIIEeCTBIAIOTCA HA CIeAyIOIMUX CTATUAX
pa3BUTHA.
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V MicKomITaoIMuX B pe3dyiaprTarte apobicuust oGpasyeTcs IOJBLIL
KJIETOYHBII Ty3BIpeK — OJIACTOIUCT, JUING BHeIIHe HANOMUIIATOIIMH
grnacryry. BoibIrass 4acTe ero CTeHOK BIOCIeNCTBMM 06pasyer Tpo-
godact — 06;1aCTh KOHTAKTA €O CTEIKOH MaTKHU, M JHIIL HeOombImas
rpynna KIeToK — 3apOJbIIeBblil y3eJ0K — AacT Havajlo coGCTBEHHO
3apoJbIILY.

Baarofiapst fieieHusaM ApoOIeHUs CO3[aeTcst psif ycJIoBuil, HeoO-
XORUMBIX JII TOCJHERYION[eT0 PA3BHTHA:

- 1. OGpaszoBamie KJIETOK [CIaeT BO3MOJRIIBIM HX MHOT000pa3HbIe
mepeMellelia — MoporeHeTHYecKue MBHKeHMsA, COCTABIAIOMUE OC-
HoBY opmoolGpasoBanusa. B pa3HbiXx 4acTAX 3apofbIIIA 3TH NABUKEHUA
MOTYT OBITL Pa3iINYIBIMU.

2. OGpa3oBaHue KIeTOYHBIX IpaHul] PUKCHpYeT pasaddus IUTO-
[Ta3Mbl, CO3JIaHHBIE OOILIA3MAaTHYECKON cerperauueil, u cosmaeT
RJIETKH C pa3JuyHON IUTOIIA3MOH.

3. VBeanmueHme gumcaa sjep yBeIMYUBaeT KOJIMIECTBO TeHeTHde-
CKOTO MaTepuajna B 3apojbllle WM, WHAYe, yMEHbIIAeT IUTOIIA3Ma-
THY9eCKYI0 TePPUTOPUIO BOKPYr KAIKAOTO fApa M JieJTaeT BO3MOMKHBIM
ANepHBI KOHTPOJIb HaJ 3TOH TeppUTOpUei.

4. TlosaBneHMe MHOTHX KIETOK C COOCTBEHHBIMHM SAApPAMH [€JAeT
BO3MOJKHBIM BKJII0YeHHE Pa3IUIHBIX HAOOpPOB reHOB B PA3HBIX KIeT-
Kax, T. e. BO3MOKHOCTH AupdepeHIUPOBKE B pA3JIMYHBIX HAIpPaB-
TeHusx.

TACTPYJIANINA

ITocie obGpasoBalmsa GracTyabl CIEAYIONUM IPOLECCOM DPAa3BUTUSA
ABJIAETCS TACTPYJIAUMA, T. €. pasjeleHme KIETOK 3apoJbIla Ha
TPH KJIETOYIBIX IITacTa — 3apOABIIIEBHIX JHUCTKA,— KOTOpPBIE IIyTeM
B3aUMHBIX [epeMeNieHnii KOHUEeHTPUIECKH PACIOIATraloTCs OMH Haj
npyrum. Cuapysu 3apomblll OKpY’KaeT DKTOJepMa — 3a4aTOK DIIATE-
JMA KO/KH, BCCIl HEPBIIOH CIICTCMBI, MNTMCHTIBIX KICTOK M ICKOTO-
PHIX Apyrux obpasoBamuii. ITox sKTomepmoil pacmosaraercss Me3oRep-
Ma, M3 KOTOpPOH BIIOCHEJCTBUN 00pa3yIOTCS XOpAA, CKeJeT, MBIIIIBL,
coeuuuTeNbHAass TKaHb, DOYKH, Cepale, cocyisl u Kposb. Hakomern,
BHYTpPeHHHH JIHCTOK — DHTOEpMa — 00pasyeT KUINEIHHK U ero Ipo-
U3BOJIHbIE — JIETKUE, [eIeHb, MOJIKeIYA0YHYI0 Keaesy.

Bo Bpemst racTpysnAuuME OCHOBHBIM OTJIHIMeM KIETOK, IPHHAMJIe-
JKaIIUX K pasHbiM 3apOJLIIIEBBIM JIHCTKAM, SIBAAIOTCI MX Pas3IHdIIbie
Mopgorernerngeckne ABWKENN; XapaKTep 3THX [BIKEHHUH pasimdeH
Y DPa3HBIX IPYNI KUBOTHBIX. JKTOflepMa B Xofe TAacTPYJIANUH, KAK
IIPaBmIo, pAacIIaCTHIBAETCS M, OCTABAsCh Ha ITOBEPXTOCTH, CTPEMHUT-
Cfl OKPY’KMTH Bech 3apojiblll. JHTOJepMa, HANPOTHR, CBEPTHIBAETCH
B TpyOKY — HepBHUNYI0 KULIKY. ¥ 3apojbllIeil MOPCKOro ea OHa
BBOpaguBaercsi BHYTPL mosocTw GracTyinsl. Mesosepma obpasyercs
HA Tpamuie OKTOJICPMbl W SITOJACPMBI II TaKyke, BBOPAUUBASACH, IIPO-
HHKaeT IoJ 9KTOfepMy, OTHelss ee oT aHToflepMbl. CymiecTBenHo,
ITO0 MeXaHM3M TacTPYJANMA, BO MHOTOM €Ile Iie IOHATHIA, COCTOMT
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Ile CTOJNLKO B TOYHOM NPOrpaMMUPOBAHUU KIETOYHBIX NepeMeleHui,
CKOJIBKO B CO3ZAHUU OIPEAEJIeHHBIX KOHTAKTHHIX B3aMMOOTHOLIEHHI
MEKIY KICTKAMM pa3lbiX 3apOALINIEBHIX JNHCTKOB. B KiIaccHiecKUx
ompiTax l'odsTdperepa wieTKH OBLIIM JUCCONMMUPOBAHBEI — OT/EJIEHEI
OfHA OT Apyroif, a 3aTeM IepeMemIaHKl W BHOBbL coeiuHeHbl. Uepes
HEKOTOpOe BpeMs, 0Jarofaps WHIUBMAYAJIbHBIM IBUMKEHUSIM KIETOK,
KIETKM 9KTOJePMBI OKA3aIHCH CHADPYKH, JHTOAEPMBI — BHYTpHU, & Me-
30[lepMbl — MEK/Iy HUMM. AHAJIOTHYHBIE ONBITHI NPOBEIEHH M Ha 3a-
POABIIIAX MOPCKOTO €Ka.

Hiuerxku sapopplleBbiXx JUCTKOB OTIMYAIOTCH ApYyr OT JApyra He
TOJBKO PA3IUYIHON CHOCOGHOCTHIO K MOPPOreHeTUIECKAM IBMKEHUAM,
HO M Pa3IHYIHBIMU TOTeHUuAMU K passutuio. Haubomee jxecTo mpen-
ompefeiena (meTepMuHApOBaHa) CyAb6a BHTOHEPMBI — B JIOOBIX
ycaoBusx oxa gupdepeHnUPYeTCA TOIBPKO B KUIIEYHUK M €ro TMpPOu3-
BofHble. BO3MOKHOCTH Me30[epMBI CyLIeCTBEHHO Immpe, 110 OOBITHO
opu m3oaAHuN oHa AuddgepeHnUpPyeTcA B 3a4aTKA XODPMIbI, MBIIIN
H T. I. JKToJepMa NpHM HU30AANUU o0pasyeT TOJILKO DIUTENUN, HO
cmoco6HA B COOTBETCTBYIOUIMX YCA0BUAX AuPPepeHIupoBaThcsa B
HEPBHYIO TKaHb ¥ MHOTHE JpyrHue TKAHHU.

B kimaccuuecKoil sKclepuMeHTaJbHON 5MODPUONOrMM, MIHA MeXAHN-
Ke pa3BUTUfA, OPHHATO, TOBOPSA 00 d3MOPHOHAILHON TKAHM, Pa3indaTh
€e IpPOCHeKTUBHYW cyAans0y, T. €. To, 4eM OHA MOJIKHA Obuia Obl cTAaTh
OpA HOPMAaJbHOM PA3BUTUM, M IPOCIEKTUBIIbIE NMOTeHIUU — TO, TeM
OHA MOKeT CTaTh B COOTBeTCTBYIOIMEX ycioBusaX. Ilo Mepe pasBurtus
TPOMCXOMAT IMOCTeIeHHOE OrpaHWYeHHE NMPOCIEKTUBHBIX HOTeHOHA M
3apOJBIOI Pa3JeiseTcs HA Bce GOIbIIee YUCIO 3a9aTKOB, MMEIOIIAX
Bce Ooslee y3KHe BO3MOMKHOCTH MIA AajibHelmiei muddepeHIAPOBKY.
B mpepene OpoCHeKTHBHAA IOTEHIUA CTAHOBUTCH PABHOH NpOCHEK-
TUBHOM cymb0e, T. e. KIGTKH Y3KO CIELVAIU3UDPYIOTCI U yiKe He
MOTYT CTaTh HHYEeM, KpOMe TOro, 9eM OHM CTAJIM B HODMAJIbHOM paa-
putuu. B psage ciaydaes Tako#t mpejea He JOCTHrAaeTCs M KIETKU WM
octaoTca MadofuddepeHupoBaHEKIMA  (CTBOIOBBIE, KamOuaIbHbIE
KIeTKH) WM, WHOrAa, cmocobuel K Meramiasun (geqaddepeHIApOB-
Ke ®H moBTopHO# nmddepennmpoBKe B HOBOM, OOBIYHO OJIM3KOM Ha-
IpaBIeHUN) .

Tacrpynsanumio, Bo BesikoMm ciydae y am@mOuil, IpUHATO CIATATDH
1epsbIM IpospieEneM AuP@ePeHNAPOBKE — BO3HUKHOBEHUSI Pa3NiH-
9@l MeKAy Ipesifie CXOMHBIMM KeTKaMu 0JacTyibl, IepPBHIM IIAarom
HA IIyTH OCYIIECTBIEHHA IPOCIEKTUBHONW CymbOBI X IEepPBHIM OTpaHHU-
genueM moTeHumit. CTporo roBops, 9To He COBCEM TaK. Y’Ke Ha cra-
nau Gmactyasl y am@ubuil KIeTKu 9HTOAEPMBI OIpaHUIeNbl B CBOMX
norennunx. HaoGopor, Ha cragum racTpyibl KJIeTKH, B HopMe 00-
pasyiomiue XOopAy, cmoco0HbI, IOMaB B COOTBETCTBYIOINEe OKpYIKeHHeE,
o0pazoBaTh MHOrMe JApyrue TKaHm 3apoppima. Ceffgac, BepoATHO,
npaB@ILHEe TOROPUTH, 4TO, HApaMmep, vy ampubuit Ha paHHed OGaac-
Tyle AApa emle He (QYHKUUOHUPYIOT I PA3IUIAS MEMKAY KIeTKaM:
TONBKO IUTOmNazMaTudeckde. Ha Gosee e MO3NUWX CTAfHAX B pas-
HBIX 9YacTsAX 3apofblIa HavuuMHAeTCS pasHas (PYHIKUUA sAmep, CUHTE-
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3EPYIOTCA PasimdEble O€NKNM, W KIeTKH MPEOODeTanT HOBHIE, PA3IHd-
mgpte cBoiicTBa. Taxum o6pasoM, pasianaus MeKAy 3apOJbINIeBHIMU
JACTKAMU W CaMa TacTpYJIsSnusg, OYEeBH[HO, SBIAIOTCA OMOCPeIOBAaH-
Hoil yepe3 QYHKOHUIO fAlep peajusalnueil Tex OTAUIMIl MeMAy TaCTA-
MH 3apOALINIA, KOTOphle BO3HHKIM eIe B XOJe OOIIa3MATHIeCKOH
cerperanum.

Tax mpoucxomuT racTpynauas y am@uOuit u y HEKOTOPHIX IPYTHAX
JKEBOTHBEIX. ¥ MODCKOTO €3Ka peajbHble Pa3iudus MemIy KIeTKaMm
BO3HHKAIOT 10 TacTPyJIANUH, Ha CTagdd OmacTyabl. Y MKHBOTHEIX C
TaK HAa3BIBA€MBIM MO3aMYHEIM PA3BUTHEM YyKe HAa PAaHHUX CTagAAX
pasinudsA MeK[y TpyNnaMyu KJIeTOK INIy0e M OHH ysKe CO CTammil
npobieHAs NeTepMHHHUDOBAHHE, T. €. CHOCOOHBEI 00pPa30BBHIBATH TOJBKO
ompefeJeHHbIe OPTaHEL.

B pesyabraTte ractpyiaumu: 1) cosgaeTcs mepBHYHBIA TIMAH
CTpOEHHA 3apofBIITa, BO MHOTOM, KaK IIpaBHJIO, COBIAjaomui c
OCHOBHEIM ILIAHOM CTPOEHHS B3DPOCJHOrO OpPTaHm3Ma; 2) TNPOCIEeKTHB-
HEI® 3apOABINIeBble JUCTKH, pPaHbIle TpPaHUYUBIIME JHUIIh CBOMMH
KpasAMH, Tellephb CYIMECTBYIOT peajhbHO M TPHXOAAT B KOHTAKT CBOM-
MH II0BEPXHOCTAMH. JTO CO3/aeT BO3MOMKHOCTH A B3aMMHBIX BJIHA-
HAA, KOTOpHIE CIYKAT TMYCKOBEIMEA MeXaHH3MaMH [JIA JalbHeHImero
pa3BUTHA — BO3HAKHOBEHNA pa3anTIdil MeXJAy OJMHAKOBEIMH paHee
KJIeTKaMHd BHYTDH 3apPOABINIEBOrO JUCTKA.

OPTAHOTEHE3

Crnemylomeit 8a racTpysoil cranmeit PasBATHA IO03BOHOYHEIX SB-
asieTca cragma Heiipynsl. Hak ykasoiBaeT camMo HaszBaHme, B 3TOT
Tepuoy 3aKIagbiBaeTCA 3a7aTOK HEpPBHOW cucreMbl. Y aMmpubmit u
TIPIMEPHO TaKk/ke y APYTMX IT03BOHOYHBEIX B DKTONEPMe CIMHEL 00-
pasyloTcs Ba TMPOMOIHHBEIX BaddKa, KOTOpPhIE, COeIMHAACH, 06pasyioT
repBHYI0 TpyOKy. CBepXy ee TMOKpHIBAGT COMKHYBINASICA DKTONEPMA,
Tox Hel yexuT xopna. Ilepenuss gacTh HepBHO# TpyOKM muddepeH-
nEpyercs B TOJNOBHOM MO3r, ocTadkHag — B crnmHHO#H. MaTtepman
HepBHBIX BATHKOB 00pasyeT Tak Ha3bIBAEMYIO0 SKTOMe3eHXAMY, W3 KO-
Topoit morom nuddepeHNAPYOTCH, B 9aCTHOCTH, MATMEHTHHIE KIETKH.

Kax aro mokasan eme B 1918 r. Illnmeman, 3agaTox HepBHO# cH-
CTeMbl BO3HAKAaeT B DKTOJepMe B OTBeT HA MHAYKOHOHHOE BIASHOE
339aTKA XOPHO-Me30[epMEI, T. €. CIMHAHOM YacTH Me30J{epMBI.
IM6pmoHATLION MHAYKI el HasLIBaeTcd KOHTAKTHOE BINSHAE OTHON
TkaHM (mHAyKTOpa) Ha Apyrylo (MHAymupyeMylo), IpHBOjsAmee K
HoBo muddepernmposre. Ha cragum racTpynsl Bcg 9KTOgepMa CIIO-
cobHa muphepeHNUPOBATHCA B HCPBIYI0 TKAHWB W TIOYTH BCS OHA IIpH-
XOINT B KOHTAXT ¢ Meaofepmoit. OMHAKO RAYATOK Me30JepMBI Heof-
HODOJleH — WHAYIUPYIOIMUM [elicTBUeM o0lamgaeT TOJLKO Ta 6ro
9acTb, KOTOpas racTpynupyeT IepBoit M BIOCIeACTBHU obpasyeT Xop-
Ny W MBINIH cniniel. Botee Toro, B mpefeslax 3TOro 3avaTKa Tepej-
HSIA 4acTh XOPAO-MC30MePMBl MHELYNAPYCT TONOBNOM MO3T, a 3a.-
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HAA — CIMHHOH MO3T. JTH HEOMHOPOAHOCTH B IpefeNax Me3ogepMbl
CO37al0TCA ellle B IIpoliecce OOITa3MaTHUeCKoit cerperanuu. B pe-
3ynbraTe TacTPYJAUMH ONpefelleHHBle y9YacTKH OKTomepMbl (Hafp
XOp/I0if) HOABEPTaTCA HECKOJbKO PA3NMIHBIM HUIJTYIMUPYIOMNM BIIAsI-
HHAM BIOJH OCH TOJI0BA — XBOCT.

Taxum o6pasoM, B pesyiapraTe MepBAIHOM dIMOpHONIANBEHOR MHIYK-
UM KOJMYECTBO 3a9aTKOB B 3apopbiire, AuddepelnupyloOuxcs B
Pa3nIUYHBIX HANpaBieHHAX, 3HAYUTENHHO BozpacTaeT. Ilpmpoma muAy-
UUPYIONMX BEIIeCTB M3yYeHa OYeHb Majo, XOTHA PN JAHHBIX M03BO-
JIfgeT CYMTaTh, YTO MHAYKIHUIO HEPBHOH CHUCTEMBI OCYIIECTBIAIOT
BEICOKOMONIEKYJIApHBIe BemecTtBa OenkoBoil mpupopsl. BamHoit oco-
0eHHOCTPI0 MHAYKIAXA ABIAETCA HeoOXOMMMOCTH KOMIETEHIINY — CIIO-
co0HOCTH HMHAYyIUPYeMON TKaHM OTBETHTh Ha MeHCTBHe MHAYKTOPA
cnenquuaeckoit muddepernuponroir. Tak, KoMmereHnueir K o0paso-
BaHMIO HEPBHOH TKaHM 00JajaeT TONBKO DKTONEpPMA M TONHKO Ha CTa-
JUAX TACTPYJNbl — paHHeH HeUpysl.

WNHpyknusg HepBHOM TPYyOKM TONBKO NEPBHIH IpHMep MexaHH3Ma
aToro popma. Ha mociegyrmoImux cragumax pasBuTus oOHApYKeHO MHO-
ro cxomgubix aBienuii. Tak, HepBHas TpyOKa u xopma Ha Gosee mO3M-
HOX CTAQWAX PAa3BUTUA CaMH CTAHOBATCH WHIYKTOpaMd IS OKpYy-
JKAIOIIMX Me3eHXUMHBIX KIETOK, KOTOphle B peayibraTte nudepeH-
OUpPYIOTCA B XPAIMYM MO3BOHOYHOrO cTONGA. 3a4aToK riasa — Iia3HoM
my3blph — MHAYOUPYET B 3KTOflepMe 00pasoBaHHe XPyCTAIMKA Tia-
3a, a Bechb IWIa3 MHAYOHpYeT B KoyKe HAJ HUM 00pa3oBaHUE POTOBH-
nsr. Cama Koska oOpasyercs B pe3yibTaTe B3aMMHBIX WHIYKOUOHHBIX
BIMAHUEA DKTONEPMAIBHOTO DIUTENUS M IOMKOMKHOA Me3eHXHMBL.

3HauMTeIbHO MEHbIle M3BECTHO 0 Apyrux (axropax muddepeH-
nupoBKu. Tak, O4eBHIHO, YTO OYEeHH OOJNBIIOE MECTO B PAa3BUTUH
3aHAMAIOT MeXaHU3Mbl, YCHAHBAONmMe HeOONbIIME PA3TUINA BOIH
aMOPHOHAIBHOrO 3a9aTKA U IMPUBONANIME K €ro pasfeselnio Ha CaMo-
CTOATENbHBIE 3AKJIAAKU opraHoB. MesomepMa pacwileHseTCH HA XOp-
Oy, 3a4aTKU MBIIII, Me3eHXUMY, 3a49aTKHU II0YeK, cepjlla, KPOBAHBIX
KIeTOK. BeposrHo, 6Giarogaps 9THM jKe MeXaHHM3MaM TOJOBHOH MO3T
pasmelifeTcs Iia CaMOCTOATENLHBIC, PA3NUIHO U CJIORHO Juddeper-
MUPYIOMIECa OTENH.

BHemHuM curHamoM A BO3HMKHOBEHHA pasiuIMil MEKIY OI¥-
HAKOBBIMM KJIETKAMH MOKeT OBITb He TONBKO WMHIYKIUA COCEeTHAX
TKaHell, HO ¥ WHBIe BHeIDHNe MJIA KIeTOK (akropsl. Bepoarno, pas-
AUYUA YCAOBUM 00MEHA CO Cpemod MpPUBONAT K TOMY, UTO TIJIA3HOM
3a9aToK nuddepeHnUpyeTcs HA IBA CIOA — CETYATKY M ITUTMeNTHHIH
amuTenmii. B smfimax MieKomMTAIOMHUX 00MIAa3MATHYECKAs Cerperaius
OTCYTCTBYeT WM Hrpaer HebONBIOYI0 pONL — IEPBHYHBIE PABIUINS
MeKIY KIeTKAMW BO3HHKAIOT, MO-BHIUMOMY, B 3aBHCHMOCTH OT KOH-
TAKTOB C OKpy:KawIe#l cpemoil m, CclIefoBATeALHO, OT TOTO, KaKHe
KIETKM B pesysnbTare ApOONeHUSA CayuyallHO OKaKyTCs BIYTPH, & Ka-
KHe — Ha IOBEPXHOCTH paHHEero sapomsima. Ecam Ha cragnm He-
CKONBKIX MNECATKOB KJIETOK M3MEHUTh HX B3aMMHOE DACIOJIOKeHHe,
3T0 He CKasKeTCA HA pas3BUTUM.
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OOmieit 4epToit BceX PacCMOTpPEHHBIX [0 cux mop PaxTopoB mud-
(epeHLUPOBKY SBJIAETCS TO, YTO OIM ONpPEHeNAIOT Ile CTOJBKO Xa-
pakTep Hud@epeHINPOBKH, CKOIBKO ee MeCTOo, T. €. NPOCTPAHCTBEH-
Hyl0 Opraup3alyio 3apojsbila. XapakTep ke AEQdepeHIHPOBKE
3aBHCHUT OT HHAYHUPYeMON TKAHM M B OCHOBHOM OIpeJlesisieTcs ee
roMmuereHnueii. Vnave mefictByer rawoit daxrop, Kak ropmonst. OHu
HIPAIOT BAJKHYIO poJb Ha Oosiee MO3XHUX cTamusax passutus. Ilo xpo-
BEHOCHOMY DPYCIy WIH IyTeM AU@@y3uy FOPMOH OT MecCTa ero cexpe-
IUU paclpefeaseTcs IO BCeMY OPraHU3MY OTHOCHTEJIBHO PaBHOMEp-
H0. Ho JleiicTBUC OH OKa3bpiBaeT TOJALKO HAa OTHEJLHBIC BHALI TKaHeIl,
TKAHU-MUIIEHYW, TIpUYeM pasHble TKAHU pearupyiorT Ha HEro coBep-
LIeHHO pas3anmyHo. Xopomeil WUIOCTpanuedl TaKoro AEHCTBUA TOPMO-
Ha sBisgercs MeramMopdo3 rosoBacTura. I1lo Mepe IOBBIMIEHUA KOH-
LeHTPAI[IN THPOKCHHA, CHHTE3UPYyeMOro B IMUTOBHIHOU jKejese,
HpOMCXOJAT M3MeHEHHs B DPA3HBIX OpPraHax — aTpoQupyercs XBOCT,
YKOpaYMBaeTCsI KUIIEYHUK, BHIPACTAIOT KOHEYHOCTH, 00pas3yioTcs Jer-
Kie, MeHAeTCS CTpOeHHe KOKHM, B Ie9eHH H3MeHsercs Habop ¢ep-
MeHTHBIX cucTeM u T. A. OueBU/IHO, YTO BCe IlepeuMC/IeHHbIe TKAHH
ObUIM 3apaHee IOATOTOBJIEHBI K DTUM IIPOI[ECCAM — KOMIIETEHTHBI K
HUM, W TOPMOH HYyJKeH JMIOb [JIA TOro, 9TOOBI OIpPede]UTh BpeMs
HACTYIUICHUsI YKA3aHHBIX Hpeo0pa3oBaHUil COIVIACOBAHHO BO BCeM
opraHuaMe.

TakuM 00pasom, B GHOJOTHYM DPA3BUTHUS CETOMHSA XOPOIIO U3ydIeHA
mopdosorusas pasBuTHs, cobcTBeHHO dMOpmosiorus. VsBecTHBI TaxsKe
HEKOTOpble MeXaHA3Mbl NuP@epeHIUPOBKU, TaKue, KAK OOILIA3MATH-
yecKas cerperauus, KOHTaKTHad uWHAyKuusa., OZHAKO MoslerysspHas
MpUpOfia 9TUX ABJIEHMH 0 CHX [Op He sICHA, M OYEBHAHO TaKKe,
YTO IOKA MBI He MOKeM OOBACHHUTh BCe pPasHooOpasue IIPOIECCOB
muddepennupoBru. Bosblle Bcero Ham M3BECTHO 0 MexaHU3Max Hel-
CTBUA TOPMOHOB, HO, Kak Oy/eT IOKa3aHO HU3Ke, M B 3TOM Ciydae
coco0 u30MpaTeapHOro AeHCTBHS Ha OTAEJbHBIE FeHBI [0 CHX IIOP
He mouaTeH. QuYeHb MaJI0 H3BECTHHI MeXaHU3MbI MOPQOreHesa: KaKAM
OyTeM OQUHAKOBbIe WJIM pPasHble KIETKH COBMECTHO 00pasyloT CIIOK-
HBle TpexMepHble 00pa3oBaHNA — TKAHW U OPraHEL.

OgeBUHO, YTO MOJIEKYJIApPHAss OMONOTHA B KOHIlE KOHIIOB CMOJKET
OTBeTUTh HA OJWH U3 BAKHEMIIMX BOIPOCOB: KAKuM 00pasoM B pas-
BUTHH ocylecTBisercsa paddepeHnuanpHas aKTUBHOCTH TeHOB W B
KJIeTKax co3[aeTcsa ompefeleHHE HaGop 6eakoBbix MosieKyn. OmHa-
KO JIsI TIOHMMAHHA Beeil GHOJIOTMM PAa3BUTHS He MeHee BAJKHO H BBI-
ACHEHNe IIPOIeCCOB, IIPOMCXOMAIINX Ha HOCHeAYIUIUX YPOBHAX Omo-
JOTUYeCKOIl OpraHM3anuu: KakuM o0pasoM pasinndHble HaOopHl GeIKOB
OIPeJeJAIOT pas3Hble CBOMCTBA KIETOK, a Te, B CBOIO odepefb, ¢op-
MHUDYIOT TKAHM A OPraHbl OpPraHuaMa. -



BBEJEHUE
B MOJIERYJIAPHYIO BUOJOI'MIO

AHR

OCHOBHBIM XpaHHTEJIeM reHeTHMYeCKoil wH(opManum B OpraHHUe-
cxom mupe asiaserca JHKR. PHR Bsimonmser a1y yHEKOUIO TOIBKO ¥
gactm Bupycos. Cxemer momexynsr JJHK cocraBisger momumepHam
memouka, o0pasoBaHHAsA depeSoBAHHUEM NATHWIEEHOTO caxapa — Je-
soxcmpub03sl 1 PochopHoit ruciorsl. OcraTku HocPopHO KECIOTH
OpUCOe[MHEHbl K TPEThEMY M LOATOMY YIIEDOJHBIM aToOMaM Je30KCH-
pmb03s, W IOITOMY IeOYKA SABIAETCA OPUEHTHPOBAHHOM: KayKjoe
ee 3BEHO mMeeT 3'- WM D-KOHOBI, W, CJIe[oBaTelbHO, BCA IEeIOTKA
Taxe Ha OJIHOM KOHIle HmMeeT CBOGOIHBIA ruppokcwa 3'-yriepoja
ne30Kcmpu003bl, a Ha [JPYroM — 0CTaTOK (POCOPHOA KUCIOTHI, CBS-
3aHHOI ¢ 5’-yriaepogoM He30KcupuGo3EL.

K mepBoMy yriepogHOMY aToMy KajK[Oro OCTATKa Je30KCIpHG03bI
OPHECOEMHEHO A30THCTOE OCHOBAaHHME — IYPEHOBOE: afeHuH (A) mim
ryagneE (I') mazm ompumumwaoBoe: TuMuHE (T) mam murosum (IT).

Taxmm obpasoM, wrampgeii saeMeHT uemouxu [IHIK — mywieorup
COCTOMT M3 TpeX COeJUHEHHUIl: /e30KCHPUGO3HI, Aa30THCTOr0 OCHOBA-
HuA 1 QocdopHOH KmcioThl. B 3aBHCHMOCTH OT a30THCTOTO OCHOBA-
HEsA, BXOMNAINET0 B €ro COCTaB, PA3jNYAOT [e30KCHTYaHUJIOBBIM,
Ie30KCUANCHMIIOBEI, MC30KCUNUTIIMIOBEIA M [C30KCHUTHMUIUIOBBIMA
HyriIeotuns!, Bee pasunoobpasue JJHK (wiru, niaye, mepBuuHas cTpyK-
typa JHK) B mpupopme cosmaerca uepejoBaHmeM 5THX [e30KCHHYK-
JIEOTHOB B OGHOI MOJIMHEYKICOTUAUON IeMu.

HarupHas (T. e. HelOBpe)K[eHHASA, COMEPHAMAscA B KICTKE) MO-
aeryna JHK coctomT m3 [BYX MOAUMEpHBIX IEH0YeK, COefMHeH-
HBIX 0cOOBIM 0GpasoM— KoMIIeMeHTapHO. IlpmHIMO KoMIuieMeHTap-
HOCTH COCTOUT B TOM, UTO IIPOTHB IYPHHOBOTO OCHOBAHUA A 0oTHOM
mMenu Bcerga CTOUT HMpuMHIuiioBoe ocmosarme T gpyroi memu, a mpo-
THB MYPUHOBOTr0 OCHOBaHNA I' — mupmmugnHOBOe ocHOBamme 1. Memk-
Iy co00# uX CBA3HIBAIOT BOJOPOJHBIE cBs3i. I[09ToOMy MeXIYy ABYyMsA
KOMILIEMEHTAPHO CBA3aHHLIMU MOIMHYKICOTHAHBIME IEISIMI coXpa-
HfAeTCA OIpefielleERoe I OLMHAKOBOE IO BCEil [INHE MONEKYJIHI pac-
crogEme. V3 nIpmHENUIA KOMILIEMEHTAPHOCTH CJICAYeT, 94TO IONHHYK-
JMeoTURHAA IOCIeloBaTeNbIoCTh ofHoi menn Moxekyasl JIHK ommo-
3HAYHO OIpefielieT MONUHYKICOTHIHYIO IIOCIE0BATEILHOCTh NPYTOi
nenu. IlosTroMy B marusmoit mByucmoueumoit JJHIK mmeercs ompeme-
JNeHHOe cooTHOomeHHe nywimeorugoB, rie A=T, I'=II, a cymma my-
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punoB (A+T) pasHa cymme munpumupguaos (T+1]) (mpasmmo Yap-
radpda).

B to e Bpems coorHomernne map A+T u map I'+ 1 moa JHK
MUBOTHLIX BapbUPYeT [OBOJLHO INHPOKO. JTO COOTIOMEHIE cefidac
ganie Belpa’kaior B Buae mpouedra I'--1] map B cocrase JHK. Hasn
Gonpmeit wactu JHK sTa Benmumma Gnuska & 40%, a gas HeGoab-
IMaX ee ydYacTKOB, Kopmpylomux, mampuMmep, pubocomuyio PHH, oma
mocruraer 60—70%. [Isynenoueunas monexyna [JHK B o6biaabXx ye-
agoBuax (B Kierke, B pacrBopax c HelirpanbaeiM pH, mpm dusmono-
IrUYeCKHX SHAYeHMAX HMOUHOW CHJIBI ¥ TeMIepaTyphl) olpasyeT HBOIi-
Hylo COMpaib, THe Ha KayKkubiil BuTOK mpuxofurcsa 10 map Hykieorm-
IOB, PacCTOAHME MeKIYy COCeNHMMHN HYKJIGOTHIAMH OXHOH memm —
3,4 A, ee mmamerp — 20 A.

Isoitmas memoura [IHIK umeer BakEy0 oco0eHEHOCTHL — OHA aH-
THIAapauIeabha, T. e. ecium HanpasieHne ¢ocpomudsPupHEIX CcBA3eil
B omHoi nermm: 3'—5’, To B Apyroi omo: 5 3.

ITepuunaa crpyxrypa [HK — momumykieorufHas memodxa —
moctaTouHo mpoyHa. OHa Mmoker OLITH pasopBaHA TOJILKO HPH JKECT-
KAX BOBJICHCTBHAX WM C TOMOINbIO coemuduuecKux ¢depMeHRToB —
nesokcupuooHykieas ([IHI{az). HommiemenrapHoe BzammopeiicTBme
nByx meneit BEYyTpu Mosdexyiant [JHK — smaunrensHo Memee mpouiro.
Ilpn mosrrmenun temmepatypsr mo 70—90° BomopopHLIe cBA3H pas-
peBarorea u [ITHK pgemarypupyer, T. e. pacxoamrca Ha fiBe OAHHOY-
HBIe Ienu, 3aKpyyuBaomuecs B Oecmopamounble KiayOkum. Ilpouece
nenarypannn [JHHK o6paruM, u mpu Gomee HusKoii Temmepatype (oT-
yure) ofe HUTH MOryT CHOBa 0o0pasoBaTh ABOMHYyI0 cmupaib. PeHa-
Typauusa BO3MOJKHA, OJHAKO, TOJALKO HPH YCIOBHH BOCCTAHOBJIEHUS
KOMILIGMEHTAPHOCTH, T. €. IPOTHUB MMOCIER0BATENBHOCTH HYKIEOTHAOB
Ha onHOM HuTH, Hampumep — A—T—I'—A—Il—, pmomxHEA BCTATh
HATH ¢ KOMILIeMeHTapHO# IociefoBaTelbHOCTEIO, T. 6. — 1 —A—I1]—
T —TI' —. 3to mpoucxoguT GBICTPO, €CIK B pacTBOpe MHOTO OAMHAKO-
BbIx mociefoBatenbHOcTedl [JIHH m aKmoil m3a HUX JErKo BCTPETHTH
KoMmieMeHTapHYI0 cee mapy. Ecium ke maEHas mociefoBaTeabHOCTH
BCTpeyaeTcA pPefKo, TO [0 ee CIyIalHOH BCTpeIM ¢ KOMINIeMeHTap-
Hoit muroio JITHK mpoxomur ouwens Gombimoe Bpemsa (mompoGHee cM.
HIKE) .

Ompeneneane JJHK B TxaEAX nmpomsBoguTcA OOBIYHO XHMHUYC-
ckuma MmeronaMd. Tak, mo merony Densrema B pesyinbrate obpa-
0oTKM (UKCHPOBAHHBIX TKaHell Kucaorodl mpm marpesammu ot JHK
OTMEIIAIOTCS IYPUHOBLIE OCHOBAHNA, a OCBOOOAMBINUECS aabAerip-
HBle TPYNINI Jie30KcHPHOO03Hl AT IBETIIYIO PEeaKIUIo ¢ PeaKTHBOM
MIugga. Ity oxpacky MosKI0 H3MEPHTL B KIETKAX KOJIHYIECTBEIHO
¢ momoInblo MukpogoroMerpuu. [usa OGHOXHMHYECKHX OIpefeleHHH
U3 TKaHe#d IpefBapUTENbHO YAAIAITCI HU3KOMOJIEKYIAPHbIE COeTIHE-
rus, aunaasl 1 PHE (merog IImupra m Tamraysepa u meron Ory-
pa u Pozerna). B ocrate MHK rujposusyior KUCIOTOH IpH marpe-
BaHNM 1 KosaumdecTBo mykiacoruoB [HK ompemensior B rmpgposusare
cuexTpodoTOMEeTpHYECKH 110 TortomcHun mpm 260 BEM jubGo ¢ mo-
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MOM[bI0 I[BETHOH pearuun Ha gedoxcupubosdy (mudeHIIaMuHOBBIN Me-
trox [lume B Moguduranuun Baprouna). Ecan wierku mpegsapurenbHO
uHKYOUPOBAIK ¢ PAJMOAKTHBHBIM IpefllecTBeNHIKOM (Hampumep, TH-
mupuaoM, MedenHbIM 1o °‘H mmum mo “C, mau docdopHOil Kucao-
t0it ¢ **P), To BHOBBL cnmuTesuposamnas JJHI{ oraskerca mcueHonl u
BCJe[ 3a olpeleleHNEM ee KOJIUYECTBA MOKHO M3MEPUTH U ee Pajuo-
akTuBHOCTh. Meuenyo [HK MoskHO ompemensith 11 Ha mpemaparax
KIETOK aBTOpaguorpauyecku 1Mo TperaM B OTOIMYNbLCUH, KOTOPOI
IOKPBIBAIOT IIpemapar.

ITpu cobGamoennu Beex MpegoCcTOPOsKHOCTel (MATKoe pa3pyImeHue
Kiaerok, 3amura or JJHKas u mp.) ymaerca momyuurs [JHK ¢ Mome-
KYJAPHBIM BECOM TOPAMAKA HCCKOJIBKIX JIECATKOB U HajKe COTEH M-
aunonoB pmambron. B cocrase xpomocom JIHK wumeer eme 66mbiiue
pasmepsl u, Moker ObITh, [JHK ommOif XpoMocoMBI sBisercs ORHOM
MOJIEKYJIOI.

Boeiresrennyio [THK usywator pasawunipiMin MertogaMu. Xummye-
cKme MeTofbl (TMAposu3 10 TYKJICOTHO0B I OCHOBAHUII, OyMask-
Hasg, MoHOOOMeHHAs, TOHKOCHOWIAaa XpoMaTorpadus) I03BOJAIOT OI-
pefenuTh HYKIEOTUAHBI COCTAB, OTKYAA MOMKHO IONYYUTH IIPOLEHT
'+ map. 9ra mudpa MoMKeT CBHAETEILCTBOBATH 0 IIpeobiafaHuU
TeX WJIN UIIBIX TelloB B mammoM mpemapare [JHIK.

Moaexrynapusiit Bec JHHK ompegensior mo cropoctn ocaskmeHus,
usMepseMoil Ha aHaTUTHIeCKo# neHTpudyre. MonekynrapHBI Bec Ha-
tuHO#t [ITHH MoHO TakKe BBIYMCINTL, ompefledss ee MIunHy Ha
DIEKTPOHHOU MHUKpogoTorpaduu.

OpanM u3 naufonee MEHHBIX MeTOA0B (paKIMOHMPOBAHUA U Xa-
paxrepuctuxku [IHHK sBasercs pasHOBecHOe mneHTpUdyruposaHHme B
rpaguenTe mwiotHOoctu. OGbgEO umcmonsayloT pactBopsl CsCl. Ilpu
OIUTeJILHOM IEeHTPU(PYTUpPOBAHUNM B yibTpaneHTpudyre mo mInHe
mpobupku o6pasyercsa rpajgueHT IIOTHOCTH, B KOTOpOM (pariun
JJHK samuMaloT momoskenue, cOOTBETCTBYIONMee NX IIaBy4eil INIOTHO-
ctu. Meron mosBosisier onpefenurh mwiasyuyio miornocts JHK ¢ Tou-
HOCTBIO [0 4eTBEPTOr0 3HAKa M, TAKUM o0pa3oM, yd4ecTh MHUHHMAJb-
HbIe U3MEHCHUSA, CBA3aHHLIE C HYKJICOTUNHBIM cocTaBoM (colepriaHneM
T-Il map), mammuueMm TsoKeanix usotomoB (mampmmep, *N) u T. p.

Ecnmu paGora Beferca ma mpemapaTHBION YibTpaneHTpugyre, IO
OKOHYAHUN IeHTPUQYTUPOBAIIISA COICP/KIMOC TPOOHPKI Pa3meladaioT
0 KaIllAM Ha ompejeireHnoe wucio ¢paxuumit (mpo6). B kammoit
¢paxuun usMmepsiior ronmdectso JHK mo mormomenuio B yabrpa-
¢uonere mpu 260 EM 1, ecam HeoOXOINMO, €C PaMOAKTHBHOCTD.

MeTox MoneKyaspHONl rudpugmsanimy OCHOBAH Illa CIOCOOHOCTH
menarypuposanusix JIHK mpu «ommnre» (nukybamum npm 60—70°)
BHOBL 06pasoBBIBATEH [BYCHIPAJILIBIC CTPYKTYPHl (permarypHpoBaTh).
Cxropocth peHATypanuu IPH IPOYNX PABHLIX YCIOBHAX B3aBICHUT OT
KOHIIGHTPATIIM MYKJICOTHAHBIX IOCAeToBaTEIbIOCTCH, KOMIIeMeHTap-
HBIX JpYyr K JApyry. 9Ta KOHLEHTpaluA LpolUopluouaibia obmeit
roumeHTpannu [JHHK B pacrsope m mose y4acTKOB, IMEIOMUX KOM-
MIeMeNTapHYI0 IOCHeI0BaTeNIbHOCTh MYKIECOTIIOB, CPEAM OCTAJBHBIX
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mocaemoBaTenbnocteir. [lods TakmX yd4acTKOB TeM MeHDIE, 9eM 6OJb-
me pasauuynsix remoB B JIHK nmammoro remoma. Orciofla KHHeTHKa
gpoliecca peHATYPALIM IO03BOJNAET B3aKIIOYHTh, HACKOJNBKO CJIOMKeH
(pasmoofpasen) HaHHBIE TeHOM.

Nayaenne xumernxn peHarypamun [JHIU mossonmmo yctaHOBUTB,
q9TO TeHOM DYKAapHOT COCTOMT 113 YHHKAJIbHBLIX HOCIEA0BAaTEIbHOCTEH
(30—70% MOHK) n Tax masbiBacMBIX «IIOBTOPOBY», T. €. HOCJEJI0BA-
TeJLIOCTeM, KOTOpBble NPCACTABICHLI B TEHOMC MIoroxkparao. dacre
n3 mux (mo 10%) mosropsierca 10° pas (mampumep, caTelIUTHEIE
JTHK ueETpoMCpPHBIX YYacTKOB XpomMocoM Mbiuin). Boabiias gacts
moBTopoB mpejcraBieHa 10'—10° wommaMu m Ha3sBaeTcs yMepeH-
meiMn moBtropamu. Cioma otmocarca reusl pPHH, TPHK, 5S pPHK,
TECTOHOB, KOTOpPble B CYMMe COCTABIAKT TECKONBKO IPOIEHTOB reHo-
Ma. OyEruua Gombineil 4acTH yMepPeHHBIX IIOBTOPOB HEM3BECTHA, HO
mpejmonaraeTcs, 94To OHIL 00pasyloT peryiaATOpHBIE yIaCTKU TIeHOB.
CTpYKTYpHBIe TeHBI, KoAupylollyue OeJIKH, ABIAIOTCA YHIKAJIbHBIMIU,
HO OYeBHJIHO, 94T0 He BCe YHHUKAaJbHBIE IOCTEJ0BAaTeJIbHOCTH TeHOMA
BXOIAT B COCTaB CTPYKTYPHBIX T'elOB. JTO CilefyeT yiKe U3 TOTO, 4TO
ronmuectso [HK B sampe syxapumor B [ecATKu pas Goxblue, deM
HOMKHO OBLIO GBI COMEPIKATHCA B MpemoaraeMoM 9Yucie TeHOB.

B kiaerrax syxapuor JJHK Bxogaur B coctaB XpoMocoM, IOKAJIHM30-
BaHHBIX B AJpe, a TaKkKe B COCTAB KJIETOYHBIX OPTaHEeI — MUTO-
xoHApuU# m xaopomractoB. B xpomocome JHK mpaxomwrca B BuHAe
KOMILIEKCOB ¢ GeiKaMu — Jledokcupubomykiaeonporensios (JIHIT), o6-
pas3ys OCHOBHYIO 94acTh sAJpa — XPOMATHUH.

Benku xpomaTtuHa mpefcTaBiensl CHMIABHO OCHOBHBIMH OelKaMu —
TUCTOHAMH U KuclsimMu (mermcromoBbiMu) Oenxamu. Meerca maATh
THHOB TUCTOHOB, KOTOpHIE OGBITHO COJIEPIKATCA B KJICTKAX IPIMEPHO
B paBIBIX KoJmuccTBaX. Mbl HpPMBOANM IOBHIe M B CKOOKax cTapble
obosHauenns. Borarteie smsumom rmeromsl: H1 (fI), H2A (f2a2),
H2B (f2B) u 6orarsie aprmanuom: H3 (£3), H4 (f2a1).

T'ucroner m THI ofpasyior mpaBmiibmble CTPYKTYPHI — MYKJIEOCO-
MBI, COCTOAIME U3 BocLMH MojdeKxyx ructomos (mo ase H2A, H2B,
H3 u H4), ma woropsic maBepryTo koabilo JTHK ns 150—200 map
HyKkIeoTunoB. Memay Momeryinamn maxofarcsa yaactku [THK manmoit
B 30—40 map, cesasapmEsle ¢ rucroEoM H1. BecoBoe ormOImeHUNE
ITHK/rucron o6erano pasmo 1.

IToMuMo 9THX TIICTONOB B SIIPAX 9PUTPOLUTOB IITHI[ CONEPHKITCHA
dpaxmma H5 (f2¢), samemaromas ructor H1; B cmepmarosommax
MHOTHX JKHBOTHBIX OOBIYOBIC TMCTOMBI 3aMCINENBl COBCCM IIPOCTHIMIL
OesKaMM — IpoTaMMHaMy, HOYTH IEANKOM COCTOANMMU M3 JU3MHA K
aprUHUHA, WM TPOTAMHUHIONOOHEIMU THCTONAMU. Y PA3HBIX BHUIOB I'H-
cromsr ommoro tnma (xpome H1) mournm mpenTwamel gpyr ApYry.

B cocraBe xpoMocoM ruCTONBI MOABEPTalOTCH HEKOTOPHIM Mofm(u-
ramuaM  (dochopmanposanmio, MeTHINPOBAINIO, alleTHINPOBAHMLIO),
4TO yBeJMUYMBAET pasmoolpasue CTPOEHHA HTHX TICTOHOBBIX (pak-
Ini u, mo-BUANMOMY, cyllecTBenmo miaa peryaanun ¢ymsmumic JTHE
(pemmmKammi, TPAECKPUIIAIL) .
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HerncTomonbie Kmcible GEJKH ABIAIOTCA BTOPHIM OEIKOBHIM KOM-
MOHCHTOM XpoMaTuma. JTo Gojee Heompeneiennass QpaKIusa, deM TH-
cTomsl. BecoBoe oTHomemme HermcTOHBI/THCTOHBI coctasisiior ot 0,2
mo 1 ¥ BepoATHO 3aBMCHT OT MCTOAOB Bhinenennss xpomarnHa. Homan-
TecTBO PA3NMYHBIX COPTOB HETHCTOHOBHIX GenkoB Bapbupyer oT 10
mo 100. IIpenmomaraercs, ato o6a Tuma GEIKOB — THCTOHBI M Herm-
CTOHOBBIE GENKM — Y9acTBYIOT B PeryJsAllnd TPAHCKPUIIHUH TeHeTHIe-
cxoit umopMmanuu, mpuieM crHeluPUIHOCTL PETYIAINUH OHpefelser-
¢s1 HETUCTOHOBHIME GeKaMIL.

IMpnanunst cuaresa JHHK chopMmyanpoBamsl eme YoTcoHOM H
Hpurom B 1953 r. Kommaemenrtapasie sutu THHK orgemsoress ppyr
OT Apyra, W OKOJO KajKkAOH BBHICTPAMBAIOTCA CBOOONHBIE HYKJIEOTUMHI,
KOMILUIEMeHTapHble HYKJIeOTHlAaM NaHHOM HHUTH, KOTOpPbIEe, COENUHASACDH
MesIy coboit hocdonusduproit cBsa3wI0, 06pasyior Hoseie HuTH [JHH.
IOHK crpourca wu3 pmesokcupubonykizeornarpudocdaron (dATO,
dT'T®, dTT®, dIIT®). Ipn obpasoBanun GochogusdupHoii cBA3N
0T Kai{loro u3 HAX oTmeluseTca nmpodocdar (mBa cBA3AaHHBEIX OC-
rarka Pocdopmnoil KHCIOTH).

IleficTBuTennabiil MexaHusm cuHtesa J[[HHK ropasmo cioxuee n
ayuine usBecTeH Ui mpoxapmor. B cummtese [IHK yuacrByer memsrit
pan depmertoB (6—10), u3 xoropwrix rnaBabiM aBagerca J|HK-mo-
anmepasa. Curres [IHK Momer maru rorbKo B HampapieHnm 3’ —-5,
u moatoMy asoitHas mens JTHHK pemnmunupyerca meGoabmmmm yuacT-
kamn (pparmenramn Oxrazaxn) 1O OHON HHTH B OJHOM HAampaBie-
mnu, Mo Apyroit — B o6parHOM. Pemnmramwsa cocTonmT M3 psAfa IIpo-
eccoB, KaKIOBIH M3 KOTOPHIX KOHTPOJIMPYETCA CBOMM (hepMCHTOM,—
pacmunererne [THK, cunrtes meGoasutoro yzactka PHK — «3atpaBru»,
cobcreenno cuutes [JHH, npnmmuBanne ee x [[HK caenyromero yua-
ctka u T. A. Kpome Toro, cymecTtByer emme uacth (epMeHTOB, KO-
Topsle ompefensior penapanmio [[HK,— ynaremne moBpesxfeHHBIX 1
HEeKOMILUTEMEHTAPHBIX yYaCTKOB M WX 3aMelleHMe KOMIUIeMeHTapHOMI
memoukoit [THHK. ¥V syxapmor Bce 3Tm mpoileccsl MOryT OBITH elme
CIIOJKHEE.

TTo oxomwammu cummtesa mpoumcxomutr Momupuramma THE c- mo-
MOIIBI0 0CO6BIX (epPMEeHTOB — MeTHIa3, OOHADPYKEHHLIX Y MPOKapHOT
un 3ykapmoT. MecTa MeTHINMpPOBAHHA CTPOTO CHeNH(HUIALI M OIpefe-
JIAIOTCST TOCHCROBATEIBHOCTHI0 HECKONBLKIX map IykiaeotnmoB. Momanm-
duKanmA Bo BCAKOM ciydae y IPOKapHOT HeoOXogmMma IJIA 3amIITHI
IOHK ot cnemudngeckoro neiicrBua cobcrpenunx (ocdoamscrenas,
npelHa3sHAUEHIBIX Pa3pymarth «TyKue» (mampumep, supycusic) JTHE.

Curtes [JHHK npomcxommt B cmHTeTHYecKoil (haze KiIeTOTHOTO
nnkaa (pasa S), xoropas mpofommaeTcsa oT HeCKONMbKHX MUHYT (BO
BpeMs JexeHHiT IpoGleHus) [0 HECKONLKAX 9acoB. Pemmmkannsa xpo-
MOCOM dYKapnoT HaumHaercA (MEMIUMpyeTCsA) cpa3y BO MHOTHX TOU-
Kax. PaccTofiEme OT OHOM TOUKM MHEMIMANMK 10 APYTOil HashiBaeTcA
pemtnroH. B xome nuddepeHmupoBKn wmCTO T pasMep PENINKOHOB
MOKET MEHITLCS.
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PHHK

Monexrynsr PHIK ouensp 6auskm mo csoemy crpoermio k [JHHK. Oum
IpeJCTaBIAIOT co00fl TaKylo ’Ke HONUMEPHYI0 IEMOYKY, COCTOSIIYIO
u3 HyrIeoTu10B. B orinmume or [IHK B cocraB puGoHyKmeoTHna BXO-
IuT He Ae3okcupubo3a, a pmbosa, B umciao ocHoBanmii PHHK BMecro
TUMHUHA BXomuT ypaunumi, 1t moxexkyast PHH, kak mpasuno, ogmoie-
IIOY9E€YHEBIE.

B knerkax PHHR npepncrasnena monexkymaMu pasHOTO THIIA, OTJIH-
9alOMUXCA TO0 PAAY IPU3HAKOB, MpeMe BCero, Mo ux (YHKIUH, XOTH
BCe OHO y4acTBYIOT B cuHTe3e 6eaka. OcHoBEyI0 momio (oxomo 90%)
rnerounsix PHH cocrasmsior puGocomansusie PHH (pPHK). Omn
BXOAAT B cocraB pubocoMm. Imeercsa Tpu Buma moaexya pPHK: ¢ mo-
nexynsgpaeiM Becom 1,3—1,75-10% 0,7-10° u 3,6-10* pmanprom —y
skmBorEelx u 1,1-10% 0,56:10° u 3,6-10* manbroE — y Gakrepuil.
pPHK muroxonmpuit eme menbmie — 5,3-10° n 3-10° pansrom. Ko-
appunuenrsl cegumertanuun pPHHK, koropeie wame ymorpeGasiorcs
IS UX XapakTepucTurd, pasHel 25—28S, 185 u 5S y muBoTHHIX,
23S, 16S u 5S — y OGakrepmit u 16S um 12S — B MuTOXOHIPHAX
(pPHH y Gecno3BoHOYHEIX — 25S, y peI0 1 aMPuinit — 268 y orTam

1 MiexonuTanomux — 28S).

B xammoit puGocoMe cofepKUTCA IO OTHOM MOJEKYJIE KaKIOTo
sifa pPHH, xoropsle Haxomarcsa B KoMmiekce ¢ GenkamMu prGocoM.
Hyxaeornpgusiit cocras pPHHK ormocures & I-II tumy (60—70%
r+1I).

Bropeim tunom PHK ssasiorca tpascnoprasie PHHR — 1PHH. Ux
conepskutca B wiaerke mo 10% or cymmsr Bcex PHK. Moxexymrsap-
moiit Bec TPHHK (oxomo 80 mywmeormpmos) pasen B cpemmem 2,5-10°
nmanpToH (4S PHK). B knetke TPHK BeimonEaior yHKIHIO CBA3HI-
BaHNA aMOHOKHCIOT (aKmenTopHas (YHKOHA), HX HEPEeHOCA K MECTY
cunTeda Gemka — pubocomam (rpaHcdepHas PyHKmEA) u PYHKIKIO
OM03HABAHMA M cHOenAPUIECKOTO CBABHIBAHMA Ha pubocoMe cO «CBO-
nM» tpumwrerom Ha MPHK (aganropmas dymrmus).

Nmeeress oxono 60 Bupgos TPHK, pasnmuaromuxca mo mepBuanoit
crpykrype (mociemomaTenpHOCTH HyKaIeotnaos). Kasmoit ammBOKMC-
JIOTe COOTBETCTBYeT OIMH I dallle HecKombKo (o Imectn) m3o0ak-
nernropEsx sBumos TPHH.

Bropmuras crpykrypa y Bcex TPHHK cxogHa: mosmEyRIcoTnmEAS
Ienb CBePHYTa, DAallOMUHAS KICBCPHBIA JIMCT, KOTOpPHIH B CBOIO Ode-
peab CKIANbIBACTCA B 0oiee CIOMKHYI0O — TPEXMEPHYIO CTPYKTYPY.

VYV Becex TPHK ma 3'-KoHIE MONEKYJIBI COAEP/KATCA TPHUILIET —
A-TI-II. K ajemosnmy 9Toif TPOMKNI M IPHCOENMHACTCA aAMHUHOKHC-
mora. Kampasn TPHK uMeer oco0HIil TpumieT — aOTUKOXON, KOTOPHIM
OHA KOMILUICMEHTAPHO CBA3BIBAETCA € KOMOHOM (TDPHILIETOM, KOAUPYIO-
mnm ofAy ammuoknciaory) ma MPHK. B cocrase TPHK unmerwores,
MOMIIMO OOBITHBIX HYKJICOTHMOB, HeoObIYHBIe, MUHOPHBIE. K ux gnciy
OTHOCATCSH MCEBIOYPUAMIOBAS KHCIOTA U HYKIEOTAJbI, IMEIOIINe B CBO-
€M cOCTaBC METHIHPOBAHIIBIC OCHOBAHNA (MeTHJIIPOBAHHble TyaHUHDI,
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MeTHINpOBAaNHbIC adeHNIIbl, OKCIIMETIUIIIITO31I) I ciie GoJec CIos-
fbIe POTI3BOAIIBIC OCTTOBAIIIIL.

Tpersum tumom PHR wmerkn sBasiores nndopmMauniioHIbIC MaT-
puursie manm Meccemmrep PHEK (s3mech obosmawaercs wax MPHK).
dra Bamueimasn rareropnga PHK sommosmser ¢gynkmino cobCTBEHIO
meperocunKa reHerudeckoil miugopmamm or JJHK B sapax x mecry
cuHTesa Oeara — ma pubGocombl nuromaasmbl. IlocmejoBaTenpliocTsb
mykiaeotunoB MPHK comepmnr nmodopmario o mociefloBaTeabI0CTH
aMIHOKHICIOT B Oenke, T. e. o ero crpoennu. Pasmep MPHK sasucut
OT MoJeKyJApHOro Beca Koaupyemoro Oemxa (or 7—9S mia rumcro-
HOB 10 26S mua Mwmosuma). IloaToMy ux wacTo mas3bBAlOT TICTEPO-
rearbiMu PHH.

CyMmMapHBIil Byriaeorngasiii cocras MPHH momo6en cocrasy JIHER.
dto oO0bacHsaerca teMm, uro MPHK aBiaoTca xommamu Goablmeil ua-
ctu JJTHK waerkn. ITostomy Bo mHOrnmx cayuasx MPHHK wasniBator
IHHK-nomo6usimu PHK (JI-PHK).

Metonpl Beifieierns u amadusa magusnayamrbnsix MPHHK (komm-
PYIOIUX OTflebIble GelKN) TOMbKO mavlHaloT paspabarbiBaTh. B na-
cTosmee BpeMa BeimeseHbl anmbh mHemHorme MPHK (rucromos, o- n
B-memeit rmo6mHa, MMMyHoraoGyauHA, oBaABOYyMuEa M Ap.). Ilommmo
mocJeloBaTeIbHOCTH, Kogupylomei ctpykrypy 6enka, y mumornx MmPHR
Ha 3’ KOHIle MMeeTca HeTpaHCIHpyeMas IOTHA-TOCIE/0BATEIBHOCTS.
Ha 5-xomme MPHK rakme mMeeTcs HerpamcampyeMas HocTcoBa-
TCILHOCTD, KOTOPAst OKaHYmBacTcest 0coboit crpykrypoit: m’GpppNmNm.

Bce atn tpm supa PHK (pPHK, TPHK, mPHK) comep:karca B
nuromnasme. Hpome toro, 3EaamTenbiioe KomuuectBo PHK maxommr-
ca B aapax. Bee sugst PHK (kpoMe MITOXOHApMATLHBIX) CHITE3I-
pytorca (rpamckpubupyiotes) B afpax. Ilocie mexoTopsix mpeobpa-
30Banmii — mpoijeccurra (CM. HUKe) — OIMM BBIXOJST B IMTOIIA3MY.
IloaToMy B spmpax copmepikarca TonbKO 4To criHTesupoBamnsie PHE,
PHHK, maxomsamuecs B XOfie NMpONECCHHTA, IT, YaCTHTIO, YIKE 3DCIbIe
PHH. Hpome Toro, mpefmomaracrcs, 970 B Agpax COJACPHKATCA 0CO-
ooie apmepasie PHH, BroimomHsoImie CBOI posb B sIfipe U IEIHKOM
nerpagupylomue B HeM. O0 nx QyHKONN MoKa MPaKTIYCCKI THICTO
e M3BECTIIO.

IIpu ncememoBarnn PHK mcmonnsyiorcs MeToAnI, aHaJOTIYIBIC
ucnoxs3oBaHubM npu ucciepoanun [[HH. Bsigemernsie npemapats:
PHK anmamusupyior pasnbiMm Meromamir. CyMMapmelii myKaIcOTHIHBIN
cocra (mpomert I'+1]) PHK xxerknm coorBerctByer cocrasy pPHK,
mocKobKY eio mpefcrasienst Gomee 90% Bceit PHIL. Tna oupepene-
Aus OyKiIeoTupHOro cocraBa Meuenslx PHH B kauectBe Merkm mc-
OTB3YIOT TeopranmIeckuil docdar, Medemnsiit **P, Tar Kax om pas-
HOMEPHO BIJIIOTAETCA BO BCC IYKJICOTHABL. HYyKICOTHANBIA cocTaB
pagmoakTusmoii PHK npum kopoTKoM Medemum MOMKCT OTIAMYATLCST OT
cocraBa pPHH, tak rax cropocts cmuresa MPHI{ poime, a Bpems ee
HIBNN Kopode, uem y pPITIL.

Brigenerne PHHE ms romoremara Tkameit mpoBOmHTCS DKCTPaKI-
eil B mpucyTcTBuH (eHoMa, JlCHATYPHPYIOMICTO 11 PACTBOPSIOLICTO
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Genxr. B mexoTophIx cayuasx HPIMEHAIOTCA NeTEepreHThl ([o/IeIu-
cysbdar umarpust — SDS) winu repMuueckas o6padoTKa, M03BOJAIONIAS
BBIICANTH PPAKIUIL IIITOIIA3MATIIMCCKUX, AAPBIIIKOBBIX, XPOMATHHO-
Boix PHIR.

T'py6oc dparunonuposanune PHHR mosHO mpoBecTn myTeM coxeBo-
ro IepeoCaKAeHHA Iperapara HYKJICHHOBBIX KUCIOT B HPUCYTCTBUH
1,5—2M NaCl, nonyuaemsiii ocajior copepxur pPHK u MPHK, a B
cymepuaranre ocraiorcsa JHHK, tPHK u 5S pPHH. Heckoabko 0o-
jiee TOHKoe (PpakIiMOHHPOBAINE MPOBOAUTCI C MOMOIIHI0 TeIb-(PUIh-
Tpauun ua cedafcrcax, KOTOPBIC JCAAT MYKICHIIOBBIE KHCIOTHL CO-
OTBCTCTBEIIIO IIX MOJCKYJIAPUBIM BeCaM. JTOT MCTO[ HCIOAb3YeTCs
mas pasperenisa cmecn JJHK u nuskomomerymsipusix TPHH u 5S
pPHIX.

Yamie Apyrnx uWCHONB3YCTCA METOJ| CEAMMEHTALME B TIpajHeHTe
KROOIenTpanuu caxapossl. B otanune or mearpudyrupoBadus B CsCl
B 3TOM cCJydae pasfencIie MOJCKYJ HJET B OCHOBIIOM IO MOJIGKY-
aspHooMy Becy. B mpoGupky HaciauBaloT B BHJe INIABHOTO TPajleH-
ta pacTBophl caxaposnl or 5 mo 20% wmam or 15 mo 30%. Cmecs
PHK namocurcst TOINKO# I0JIOCKOI I1a moBepxIocTh rpagmeHTta. Ilpu
mnenrpugyruposanuu Moaekyias: PHH gsmxyres ko nEy ¢ pasmuamoi
CKOPOCTLIO, KOTOPasi, B OCIOBIIOM, OIpefiesisieTcs ux pasMepamu. Ilo
OKOHYAHNH L{eHTpHE@YTrupoBauiisa B Npobupke oxkassiBalores ciou PHH
pasnuumoro pasmepa (rosdpdurmenrta cemumenrtanum). ComepssuMoe
mpo0OIpKI Pa3fiCisIOT MO KamisAM Ia (pPaKIUM, U3MEps0T B OUX CO-
mepmanna PHK B yasrpadumonere (260 mM) u ompepensaior pafuo-
aKTHBHOCTH.

Cymmapmsiit upenmapar PHI{ maer ma cegmMeHTOrpaMMe mo morio-
mennio npu 260 EM gBa muKa BBICOKOMONeKyaapabix pPHH — 28S
u 18S u cymmapuwii muk nusromonexynsapusix PHK —5S m 4S.
Hannaue MPHHK Moskmo ompefienuts TOIBKO M0 pafiHoaKTHBHOCTH,
TaK KaK KOMMYECTBO UX B KIETKAX HE3NAaYUTEIBHO, HO CHHTE3UDY-
10Tcsa ol ¢ Gonbinoil ckopocthio. O6 obpasosammu pPHHK moskuo cy-
DUTH MO MIKAM PaJULOAKTHBHOCTH, COBHAMAIOIINM C MUKAMH ONTHIE-
cKoil mroTHocTH, T. e. 28S u 188S.

Boxnnmee paspemiedme Ipu pasfelCcHUN MOJEKYJN HA HHIIBIY-
anmpEele  Ppaknum Mosker OBITH IOJYYeImo MyTeM diIeKTpodopesa
PHK B mosmaxprmaminamnom reae. IlogBimykHOCTS MONEKYI HYKIEHHO-
BBEIX KIICJIOT B GEIKOB B DJIEKTPUYECKOM IIOJIe 3aBHCHT OT HX CYM-
Maproro sapamga u or o0beMa Momeryabl. Ilocie smextpodopesa
pacupepienciine PHK BRoib resig ompefeiaior Mo MOTIOLEHHIO B YiIb-
TpaduoneTe WINl CIENUATBHBIME Kpacutenamu. [{ias usMepenus pa-
AMOAKTHBIOCTH reidb Hapes3aloT Ha MUCKY, KAKABIH JUCK MPOCYUTHI-
BalOT OTHCIBHO WM BECh TeJdL HPIKUMAIT K (HOTOIMYIbCHU U O
PaAMOAKTHBIIOCTH (DPAKIWHA CY[AT M0 MOYePHEHNI0 HETATUBA.

Merop moneryuspioi rnépupnsanuun PHR ¢ THK mossoxsier mpo-
Bectn macnruduramuo PHHK, conocrasienue PHIX, cuETesupyeMbrx
B paslblX YCIAOBUAX, WM BHISIBICHIE CHHTE3a HOBOI'O BHA MOJCKYI
PHI, a ramxe ompefemerriie Joiii CUHTHIBACMBIX ITOCIEX0BATEIbHO-
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creit [IHK remoma. Tax xax sce Momexyast PHI sBasmwres womms-
MH Tex miaum mHEBIX mocicroBarenbnocTeir [IHK pmammoro reHoma, To B
xome wHKyOamum (oTikura) ¢ oOJHOEMTYATOM (IeHATYpPHPOBAMHOIM)
IOIHK wxommiemerrapHsie Hutu PHK u JHHK mMoryr oOpasoBmiBaTh
rubpusl. [laa toro, uro0sl 00HAPYKUTH TUOPUIBI, HCIOJIB3YIOTCA Me-
gensie PHHK wnmum JIHK, BmgensoorT pemaTypupoBaHHble (HParMeHTHI
II 10 UX pAaNIIOaKTHBHOCTH CYAAT O IIpoleHTe TIubpuausanuu.

B saBucuiMocTn oT Ieseit McciemOBaHMA THOPUAM3AIMA BeeTCA
upu m36srTke PHK mo ornomenuio x JJTHK (onpenenenne moan tpaHc-
wpubupoBanmoit JHK) nmi B na6srte JJHK mo orHomienuno x PHIK
(mpouerT rubpumusanuu npemapatra PHK). Kpome Toro, misa cpasme-
Huda npenaparoB PHK ¢ menbio o6HapysKenusa roMoJOrMIHEBIX HYKIEO-
TUOHBIX IOCHEJ0BATEIbHOCTEH MCIOAb3yeTCs MpieM THOpuAn3anad B
npucyrcrsuu KoEKypeETHOR PHH. 9T1oT mpemapar PHK pomxen 6uTH
HeMeYeHbIM M [006aBideTcsd B 3HAYUTEJIBIIOM H30BITKe II0 OTHOIIE-
M0 K B3ATHIM KOJWYCCTBAM MEYeHOro Ipemapara. ['uGpumusysach ¢
Temu ke mocaemoBareibHOcTIMEH JITHK, oH, ecrecTBeHHO, mpeuATcT-
Byer rubpuausannn uccicnyemoit meueHoit PHH. Uem Goabime cxopn-
ctBo Meuenoit u memeueHoii PHI{, teM Goabmie cremeHb UX KOHKY-
PeHInH, TeM MeHbINe PajrOaKTHBIOCTh TUOPH/IOB.

®epmerTt, ocymecrBaaomuit cuETes PHHK ma [JHK, masoiBaercsa
IOHHK-3asucumoit PHH-monmmepasoit. PHH-nonumepasa paGoraer mHa
neymenoueunoii matmpHol [IHHK, memrascs B wmaumpasimermmm or 3'- k
5-xomny, ommoit m3 mureir u crpout PHK, xoMmieMenTapHyo K Heil.
Idra mnts [JHHK naswmiBaerca sHavame#t mutoio. CyGeTpaTaMm CHHTe-
3a PHK sasasorcsa pubomykmeosunrpudocharer (HTD). B xome pe-
akqun nupodocar ormemiserca or Mouackyas HT®, cospmaercsa
dochoausdupHas cBA3L MEXKAY MOJeKylIaMu HyKieosuAMoHodocda-
ToB N oOpasyercsa Moxeryia PHK, xommreMenrtapmas K 3smavalmeii
g [JHK.

PHH-mommMepasa — CIOMHEBIH (el0K, IOCTPOSHHDLIA M3 HECKOIb-
KUX IOJAIEeNTHAHBIX meneil (cy6beaumum). ¥ sykapuor o0HapyHeHO
tpu tuna PHHK-momumepas — I, Il m IIl. Omn pasnmuaorcs mo mo-
BEJICHUIO IIPH XpoMaTorpadum, II0 YyBCTBUTEILHOCTH K Q-aMaHUTHHY
(am m3 rpuba GnemHON moramKm), morpeGHOCTH B moHax Mg mw Mn n
mo ¢pyrrmuu. PHK-nonnMepasa | maxomguTes B AApHINKe W CHHTE3H-
pyer pPHK, PHK-nonumepasa III — t1PHK u 5S pPHK, a PHK-mo-
mumepasa II — Bce ocranbmsie, 1. e. [JHK-mogo6usie PHK m B mep-
ByIo ouepenp Bce MPHEH.

Cuares PHH, rak e waxk pemnuranus J[HK, ciaraerca ma me-
CKOJBKUX 9TanoB. IIepBBIM 3TAamoM TpPaHCKPUNNUYM ABJIAETCA IPHCO-
eruHerre Monekynbl PHH-momuMepasst k& ocobomy ywactky JTHE,
€ KOTOPOTO MOKeT HAauaThCA MpaBmibHasA Tpamckpungusa. Ilo amaso-
THN C HPOKApHOTAMH 3TH YYaCTKM HA3HIBAIOTCA IPOMOTOPAMH, XOTH
V 9yKapmoT oHM emme He upeATHunuposBansl. Oco6eHHOCTH CTPOeHHS
ImpoMoTOpa caMm II0 cefe MOryT OLpEJeNATh TONBKO MECTO LUPH-
coequEerns PHH-moxmMepassl. 9Toro HeI0CTATOUHO AJA TOTO, ITOOHI
o0bACENTE 30npaTensEy0 (Auddepeniyanbnyo) akTEBHEOCTS TEHOB,
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TaK KaK OfMII M TOT jKe IeH TPAlCKpUOMpPYeTCs B OfHON WKIeTKe H
He TpaICKpumOMpyercs — B JIPYroif, XOTS CTPYKTypa UX MIPOMOTOPOB
OMHAKOBA.

CrienyiolM 9TamoM Mocie Mocafku epMenTa ma MaTPULUY HABISA-
eTcsai WHNLIMALMA CUHTE3d, 3aTeM COOCTBEHHO CHITE3 IOIHHEYKIEO-
tapnoii memu PHHK u, makomen, TepMuUHAUMA — OKOHYAHME CHHTE3a
n ocsoGokmenue cudrednpyembix PHK. Cunresmpyemble m o6HaApy-
suBaemsle B agpe PHH — oro egmmmner tpasckpunuuu [[HK ume-
10T, KaK IpaBmiio, MHOro Ooiapiumii pasmep, sem te PHH, xoropsie
dyarnuonupyor B IprTomiasme. I[oaToMy ciIeylonUM dTANOM SIBIA-
erca npespamenne ruraarckux PHK-npexgmecrserankos (mpo-MPHEK)
B 3peible MOJEKYJaLl. JTOT IpoLecC HOCHT HA3BAaHWE IIPOLECCHHTa
PHK (mau cospesamis).

Pn6ocomurie PIIK cuuresupylorcs B sppsimke. IlpejiirecTseH-
ank pPHH (mpo-pPHIU) comepssut mociie/loBaTe/abnocTn 06eux BBICO-
rxoMosexyasapasix pPHK (28S n 18S) n sumame mociemoBaTenbHo-
ctu. I'mra@TcKuil mpeflIecTBeHHMK KOMILIEKCHPYETCA ¢ OelKaMu o
Meruanpyercsa cuenuailbueiMa pepmerramn (mermtazamm pPHK) mo
ocTaTKaM pubo03bl M OTHEILHEIM OCHOBAHHAM. TOYKM METIWIMPOBAHN
pacIioiosKeHsl cneuuduiecKkumM o0pasoM M, BEPOATHO, OIPCACIAIOT
HeoCTYIHOCTH mocjieHoBaTenbHOCTeH, BXofamux B cocras pPHHR, mia
JelicTBHA HyKiIeas Bo BpeMsa mpomeccumera. Cmauama mpo-pPHH or-
Hmemwisger 9acTh Uenu u o0pasyercsa CiIemyION[Mil IPeIIIeCTBeHHMK C
MeHBIINM MOJEKYJIAPHLEIM BecoM, HO cofepskamuii o6e pPHH. 3arem
oH pacmajiaercs Ha B¢ mepasHsle Iemu. Oxga copepsxur 28S pPHK,
npyrag — 18S pPHH, B cocraB KOoTODBIX BXOAAT TaKKe NUITANE HYK-
nmeorunpl. Ha mociegEeM sralie OPOMCXORUT OTIICIUIEHME BTHX JIUIII-
Hux EykaeotujoB u speasie pPHHK BoixogaT B muromiasmy.

IlpepmrecrBeHEMKE Ha BCeX dTallaxX IpeBpamleEdds HAXOOATCA B
KoMIuIeKce co cmenuduieckumm OerlramMnm pu6oCOM M B IHUTOIIAZMY
Buixofar He csobommbie 28S u 18S pPHH, a PHII-wacruubi, xoro-
phle mpeBpamiaioTcA B cyObemuaEnIsr puGocoMm. PasMepsl ocHOBHOTO u
IPOMeKYTOUHBIX IpeAIleCTBeEANKOB, a Tawke 3pensix pPHK =me-
CKOJIBKO MEHSJIMCH B XOJ[ie SBOJIONNM U MPOHCXOANIO HEKOTOpOoe yBe-
muuenne jumusl Heuu Gompmioir pPHH (or 25S jmo 28S) m mimust
mo0aBoOYILIX WUYKIEOTHAHBIX locaefgoBarenbuocreit (or 20 mo 50%)
Bceit mpo-pPHH. ITosroMy y MiekonmuTaloIinX 1 ITHI] MOJIeKYIAPHBIA
Bec OCHOBHOTO IIpejlllecTBeHHumKa paBeH 4,3-10° mambrom (45S), a y
ampubuit u pei6 — 2,6 -10° maxerom (41S).

Tparcnoprasie PHK raxie TpamckpubupyioTcs B Bufe GONBLINX
upegmectseraukoB (mo 180 mywmeormmos — 6,5S). 3mech cHagama
fIPONCXONT OTIIeINICHNEe JUIIHNX IOCHef0oBaTEIBHOCTEH, a 3aTeM Me-
THIMPOBaHYe U Apyrue MoguduKaluy EYKI€OTUTOB.

onaralor, 1to 1 MPHK Ttpanckpubupyiorcs B sigpe B BuAe I'H-
raarckux Moxckyna (mpo-MPHE). 3arem Gosnbimas 9acth 3THX Mole-
Ky pacmafaetcsi u K MPHHK mpomexopmur mocrpoiika monmA-mocieno-
paTennHOcTel ¢ 3'-kKomma. ITonmapmemmimpoBaHue 3aTparuBaer, ofHa-
ko, ne¢ Bce tmmel MPITIK, Pasmep MPHI{ Moiker cocraBasiTh ie-
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6onpmyio gacth oT paaMepa npo-MPHH. B sijipe npo-mPHK maxonst-
cA B KoMiuickce ¢ Oenxamu-umndopmodepami. Ilpenmonaracrcst, gTo
9TH OCJIKH YyYacTBYIOT B OrpPAlMYEIMII ITPOLCCCHITA 1T B TPAHCIOPTC
MPHH u3 sapep B murommasmy, rme MmPHK oGpasyer npyrme xomm-
gexcsl ¢ GenmxoM (mHGOPMOCOMEI) .

OcHoBHBIM MeTO/I0M ucciaemoBaiuls ciuresa PHIL apaserca meron
MeueHHXx aToMoB. Meuennbie *H, “C min **P nnskoMonerymasapHbIe
openpmectBerEnKn PHK pobfaBiaior k unky6Galuommoil cpefe miIn
BBOAT B JKMBOTHOC. B HEKOTOPBIX CJydYasx HPUMCHAIOT MEUYCIHYIO
"“C yrierucaory, Kotopas jgo0aBisieTcs K cpeje B Buje Guxapbomara.
ITocie mEryOamuir ¢ 1M30TOIOM HPOU3BOJAT BHIEICIIE, PPaKIIOIII-
poBaine n anaana PHIK o omircammsiM BhIlIIE MCTOj[aM.

TToxkasarenem cropoctu crureda PII o0bluio sBisercsa Besdir-
Ha pajiloaKTUBIOCTI, oOTHeccemmasg K cofiepskanmio PHK B mpoGe
(ymembmag axtusuocts PHIK). Omuako B Takoii oiemxe BaskiIyio
POJIb UIrPacT CTENMEHb PAJIIOAaKTIBLIOCTII HYyJa HYRICOTUANBIX IIPC]I-
mecTBeHHNKoB. IlymoM massiBaercss cojiepsKamme MOJIEKYJ TOTO HJIIX
MHOTO COEINICHWA BIYTPH KJIETKH. Tar, 1puMenuTe/snio K CIHTC3Y
PHHK Mo0/KHO TOBOPHTH O IyJdax HIBKOMOJEKYJIAPUBIX IPeIIICCTBEH-
auKoB — ypupuua, ¥ TO, unrupmaa, ITO u np.

Hus Toro, uTo6BI ompedenlTh aOCOJIOTIYI0 CKOPOCTL CIITe3a
PHEK, meo0xoammMo oTHECTH pPajioaKTHBHOCTL HYRJIECOTIH/(A, HANPUMED
YM®, srnouernsoro 8 PHH, © pagnoakTuBHOCTH 1EmocpeICcTBEHIIOTO
IpeJiiiecTBeHHNKA clHTe3a — HyKaeoruarpudocdara (B mammoMm ciy-
qae YT®). PagmoaxrnBrocts YT® 3aBHCHT OT CKOPOCTH €ro Impo-
HUKIIOBEHUA B KIETKY, CKopocT:H (HocopuapoBaunsa M OT Cofepska-
gnsa (myaa) memeuenoro YT® B wimerxe. Ogmaxo ecian 3apmaueii nc-
cJIeOBaHUA SABJIAETCH CPAaBHCHHE JINIIb OTHOCHTENDLIBIX CKOPOCTCH
cHHTe3a pa3NMMYHBIX (Ppakuuii B OMIIOM THIC KJIETOK, PajMOaKTHB-
HOCTD IyJIa IPEJIIeCTBeHANKOB MOMKHO He YYUTHIBATb.

B nccacnoBanuax cuiresa PHHE Gonniyio poan 1rpacT memoinb3o-
BaHHE CHeNIEUICCKHX HHTHOHTOPOB, B YaCTIOCTII alTHOMOTIIKOB.
HaunGonee mmpoxo npumenserca axruunomunns [| (C,), KoTopwii,
meiicTBys ma MaTpnny, ocramasiamBaer pabory PHI{-momumepassr.
Cunres MPHHR cnemuduyeckn momasiaserca a-amMaHnTHHOM. Tpamc-
KPHUIIMA B MHTOXOHAPIAX 0Oosee TYBCTBIITCHBIA K OGpoMmcTo-
My 3THINIIO.

BEJIKI

B xumurueckoM ormourenni GeNKH 9TO NOJHMEpPHBIE ICIII, COCTOM-
OIIC U3 OCTATKOB aMHHOKHCJIOT, CBABAIIILIX MEMAy co0oil memTup-
HO#l cBsA3pl0. B cocraBe moammenrtupmos uepemyiorea 20 pasmuyHBIX
aMuHOKHCIOT. 1lopsANOK MX pacmonoemus B TN COCTABJIACT IIep-
BUYHYIO CTPYKTYPY 6GelKa H OmpeNelsicT B KOICYIIOM IITOTe BCE CBOM-
cTBa 0EIKOBOI MojeRyabl. YacTh DOMIIICITH/UION ICHII Yy MHOIHX
GeJKOB BaKkpyTeHa B Bufe o-cmmpamin (pede B-crpyrrypa). 910 —
BTOpHYHAA CTPYKTypa Oeixos. B mroGynaposix Geakax (K oToli kare-
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TOPUIL OTIIOCHTCST OGOJLINUICTBO GCIKOB, B TOM YHCJIC (DEPMEHTHI)
MoJieKyJia o0pasyer TPCTHUIYIO CTPYKTYPY, T. €. CIOMKCIA OIpEHC-
TeHHbIM o0pasoM. Beicmme cTpyKTyphl 0eakoB CTa0MIM3UPYIOT-
ca1 —S—S-cBA3AMU MCH{IY OCTATKAMH cepocofepkaleil aMHHOKHC-
JIOTBI — IUCTEHIIa, BOAOPOJIBIMH CBSI3SIMH MEKAY COJNMIKeHHBIMHU B
pe3yabTaTe CIOJKeNUs e aMHHOKMCIOTHBIME OCTATKAMMI M MOHHBI-
MU CBSI3SIMU MCKJLy 3apsDKCHIBIME pafuKanaMu aMHHOKuciaoT. B rio-
0yJie aMUHOKIICHOTHBIE OCTATKI, KOTOPBIE MECHOCOGHBI PACTBOPATHCA
B Bojic (ruapodolubie, IMeoasApHbc), o0pallcibl BOYTPh MOJEKYJIHI,
a Te, KOTOpPBIC CIOCOBIBI pacTBopsATLEA B Bofe (rmppoduibHbIE, IO-
JApHBIe), 00palensl K moBepxiiocTu Taobynsl. Takas Koudurypamus
MOAAEPKABACTCA ORPYIKAIOMIIIMII MOJIEKYJaMu BoAbl (ruApodobHEBIME
B3aMMO/ECTBIIAMIL) .

Bropuunast 11 Tpernymas cTpyKTYphl MpeBpamaioT MOJEKYIy ¢ep-
MemnTioro 0erxa B Tpexmeproc ofpasoBanue, B KOTOPOM OIpeJeNeH-
Hble aMHTOKIICIOTH! OKA3BIBAIOTCS PACIOJOIKCIIHBIMII PsifioM, obpasyst
CAKTIBIBIA ICIITPY», CIOCOOIBIN OCYINEeCTBAATH (PepMeHTATHBHbBIE pe-
armmu. B Toit ske Moickyne ¢epMenrta mpum obpasoBanuuM IPOCTPaH-
CTBEHHON CTPYKTYPHI CO3AIOTCS YYACTKE, OTBETCTBEINLIC 3a IPIHCOE-
AMICIHC K TEM I UIBIM KJICTOUNBIM CTPYKTYpaM, OIPeeNsIoninm
ero Joxanusammio B wietke. Hawromen, Mimorue (hepMeHTBI HMCIOT
Y9aCTKH, CHOCOOHBIC MPUCOCIUIATH ONpeeaelnnbie KIeTOYHBIe MeTa-
0OJIUTHI, YTO BBI3BIBACT HCKOTOPOC H3MEIEINe CTPYKTYPHl MOJEKYJIbI
B IJIOM W, IVIaBIioe, aKTHBIOro meHTpa ¢epmenta. Taxum obGpasom
MOJKET OCYMIECTBJATLCSA Peryinanus yHRIUN HepMenTa.

Boupurimerso gepMeiniToB uMeeT elme W 4eTBEPTUIIYIO CTPYKTY-
py, KoTopas opraliudyeTcs HpH coefUHENHY ABYX H Oomee (mHOTMIA
[HeCATKOB) IOJNHICHTIAIbIX Iemell (cyOpepnnnn). DepMenT MoseT
COCTOAATH 113 CYODEAUNUL, ¢ OFIMAKOBON WJIH pasioil IepBUYHON
CTPYKTYpOIil.

DepMCITHL OJITAKOBOrO ACHICTBIIT U3 pa3NBIX TRAHEH MOTYT pas-
auvarses mo nabopy cyOnepmuiun. HiaccmueckusM IpuMepoM siBISET-
¢S JaxTaTjernjiporenasa. Itor epMeHT MpeAcTaBIfeT coboil Terpa-
Mepusic KomOumamun gsyx cyopegumuny A mw B (H u M) — Ay
A;B; A.B:; AB; u B.. Bce atu marh ¢opM HocAT IazBamne H30-
3UMOB, T. €. OIN 00JIagaloT JAKTAT/CTUAPOrcHAsNoll aKTHBHOCTHIO,
HO HECKOJLKO PA3JIHYAIOTCS II0 MOTPEOHOCTH K YCIOBIAM IS ee Ipo-
SIBJICIIIISA.

Beaxu oramyaiorest ipyr oT gpyra cocTaBOM aMHHOKHCIOT U Pas-
MEpOM MOJIEKYJIBI, UTO OIpeHeNsieT U PsIf APYrux (U3NYECKUX U XU-
MHUYECKNX CBOMCTB — PACTBOPUMOCTH, CyMMapHBIil 3apsIJT, M309IeKTPH-
9eCKYI0 TOUKY, YyBCTBUTENBHOCTh K TeMIeparype, CopOLUOHHEBIE
cBoiicTBa U T. A. Bce 3T 0coGeHHOCTH HCHONB3YIOTCA A MX pasfie-
JeHus, Toaydernsg OeJKOB B YMCTOM BHJe U allanusa. B KieTke
OCJIKI BXOMAIT B COCTAB PABJIMYIBIX CTPYKTYD WJIII HaXOMATCS B PacT-
BopuMOM cocrosuuu. Ilonydyenne pacTBOPUMBIX GEJIKOB IIPOBOMAT IK-
cTpaKmucii roMoremaTta TRamm. [[as pacTBopeHNs APyrux OeIKOB IpH-
MeIsIOT CHelialbible MeTOABI PaspyIIelnsa NX cBsasdeil ¢ MeMOpalaM,
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PacTBOPHI MOYEBUHBL M ApP. IKCTPAKTHI (eJIKOB PPaKIIOHHEPYIOT OCAM-
JleHneM cyinPaTroM aMMOHMA, TCPMHYECKOi, cHHpPTOBOH o0paboTroil.
Bosee ounmennsie npemapaTsl epMenTOB U GETKOB Pas3AeasioT ¢ II0-
MOILBIO Psifila METOJHK.

Xpomarorpadus Ha IENII0J03HbIX HOHOOOMCIHHKAX OCHOBaHa Ha
pasiamgyAX B CyMMapHOM 3apsfie 0GIKOBBIX MOJeKyl. Belxkm MoHO
OTHCIATH APYr OT ApYyra, MoCAef0oBaTeIbHO CMBIBas (JIIOMPYHA) pacT-
BOpaMu C MHOBHILIAION[eiicA KOIIEGHTPAIMEH CONH WM H3MEHIOIINM-
ca pH.

Cenn-punprparyis ma cedajiercax JOCTHTACTCS 3a CUET TOLO, UTO
OTJIITUAIOLIIIECS. [0 MOJEKYJIsIpHOMY Becy 1 00beMy GeakoBbie riao0y-
asl pasnuyHo guddyHAuUpyIoT B I0psl cedajerca. ITo onpefesnser
pPasHyI0 CKOPOCTH MABIKEHHA MOJEKYJ BH0Jb KoioHKu. Huasa Goice
TOHKOI'0 paspeienisi 0eJKOB ICIOAB3YIOTCA METORBI 3nerTpedopesa,
B ToM uliciic auexTpodopes B mommarpuiaamirguom rese. Meroq dmex-
Tpodhopesa GeTKOB OCHOBAI A PABIUYIION IIOJBIKIOCTH MOJCKYI C
Pa3HBIM CYMMAapHBIM 3apAflOM U MOJEKYJIAPHLHIM BEeCOM B 3IEKTpHU-
yecKkoM Iolle. B mpucyrtcrsum jofenuincyibdara narpua (SDS) amex-
TpodopesoM B MNOJUAKPHIAMHUHOM Tei¢ pasjelsioT OeIKH TONBKO
[0 UX MOJIEKYJAPILIM BCCAM.

Ovuenp sd@entunioc pasjeneHue OEJIKOB JOCTHTAETCSI METOOM
H302IeKTpuYecKoro OKyCHpOBaHNsA, OCHOBAHOTO Ha TOM, 4TO BJOIDL
KOIOHKN cosfaercsa rpaguenT pH m pasisie Genxu saHNMAIOT Te IO-
JIOMKCHUSA BHOJIb KONOHKH, KOTOPHIE COOTBETCTBYIOT HX H303JIEKTpHIE-
CKHM TOYKAaM. TOHKMMHE MeTojaMu BBIeNeHHA M WIeHTHQUKALKA
ABIAIOTCA UMMYHOXAMUIECKIe METOABI: HMMYHocopOImus, nMMynodo-
pes, MMMYHONPENWIUTAIIA. ITH MeTOABl 00mafaloT dIpe3BHIUANHON
cuenu@uainocThio M IYBCTBUTENBHOCTHIO.

KonugectBo OesKa B pacTBOpe OIPERENAIOT IO IOT/IOU[EHUI0 HIPH
280 EM min mo coenuduUUeCKHMM I[BeTHHIM peaxIusaM (HampiMep,
meror, Jloypu). B reme mX oKpaummBaioT 0COOGBIMII KpacHTeJISMIH.
Beaxu, obiagaonime GpepMeHTATHBION aKIBIOCTHIO, MOJKIIO OIIpeie-
JATH ¢ IOMOINBIO peaKIyH, KOTOPYI0 OHH KaTaJH3upyloT,— IO yOBI-
au cy6erpaToB min 06pa3oBaHUI0 NPOAYKTOB PeaKIuu.

Ocoboe pacmpocTpaHenye MOMYINI B MOCIEANHC IOJIBI KO-)IEKTPO-
dopes GeskoB, MCUEHHDLIX Pa3HbIMU IBOTOMAMI, HO3BOJIION[II TOTHO
CPaBHHTL COCTAaB (EIKOB, CHHTE3MPYEMLIX HOPHU paslblX YCIOBUAX B
pPasHBIX TKAHAX, HAa pAa3HBIX CTAagUaAX. Besku, MevueHHbIe B PA3HBIX
KIeTKaX MO ORHOH aMUHOKICIOTE, HO PA3HGBIMH H30TONAMH, CMEIIH-
BAIOTCS U HOfBepraiTcs ainckrTpodopedy cosmecrio. Leau oTHOmeHMe
PAfMOAKTUBHOCTH OJHOTO M30TONA K PAAMOAKTHUBHOCTH APYrOro oKa-
3BIBAETCA pA3TMYOBIM B pasIbiXx (Ppakyusax, 9TO YKA3LIBAeT Ha TO,
YTO B CPaBHUBAGMBIX KJICTKAX COCTAB CHIITC3HPYEMBIX OEJIKOB pas-
JIN9aeTcs KadecTBeHHO WM KOJTHYECTBEIHO.

Brocunres 6enka OpOMCXOANT B LUTOIIasMe Ha pubocoMax M
Tpedyer ygacTus ciefyiouux KomioneHntos: puGocomsl, MPHK, maGo-
pa TPHK ¢ npucoegmmemnsiMn K 1M aMHHOKHCIOoTaMu (amMuuo-
anma-TPHR), I'TO®, Gearosrix ¢arropos mummmanun (IF), tpamemns-
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mun (Tu, Ts, G) u tepmmmamum (R, S). IIpucoemuHenue amuHO-
KACJIOTHL K cooTBercTBylomeit TPHHK mpoucxogut npu ywacruu clie-
nuguaeckoro Qepmenra (amummoanwi-TPHK-cuarerassr), KoTOpBIM
«omosHaer» amuHOKHcaoTy m TPHK u coemuHser mx maxkpoaprude-
cKOIl cBA3BIO, mcuoibays sEepruio AT®. Takum myreMm ycraHaBIUBa-
eTcA COOTBETCTBHE MeMAYy aMHHOKHCIOTOM # aHTmKogoHoM TPHEH,
9eM OIpefesisieTCA MOCIeAyoINee COOTBETCTBHE MEKRAY HOPAAKOM HY-
rieotunoB B MPHHK u amuHOKHCIOT B Oenke.

IlociemoBaTeTbEOCTE AMUHOKUCIOT B GelKe (mepBUYHAs CTPYKTY-
pa) saxopupoBaHa B MPHHK B BHAme DociefoBaTeXBHOCTH HYKJIEOTH-
JOB: OJHOH aMUHOKHCIOTE COOTBETCTBYET OAUH TpPHIUIET (TPH HyKie-
OTHMa), KOTOPHIH maspiBalOT KomouoM. 13 64 BO3MOIKHBIX TpHILIe-
TOB, KpoMe Tpex GeccMbiCieHHbIX (TepMuHMpyomux), 61 coorBeTcTByeT
toii mmu wood m3 20 aMUHOKUCIOT, BXOAAIMUX B COCTaB OEJKOB.
Hampass amumoxuciora, TakuM 00pasoM, KOJUPYETCA HECKOIBKUMH
KOMOHAaMH, O0BIYHO Pa3lIMYAION[UMUCA OO TpeTheMy HyKIeoTHRy. Bo
BpeMsI CHMHTe3a OelKa KaKOblii KOmOH Ha pubocoMe OIO3HAETCSI U
KOMILIeMeIITapHo coefuHserca c¢ aHTukomonoM TPIHK, ¢ xoropoit
CBA3aHa COOTBETCTBYIOLIAs aMHUHOKHCIOTa. TaK, TeHeTHYeCKas HH-
¢opmanusa, saxogupoBaEHas B JHH, wepes PHH peamusyerca B
BU[e HOC/Ief0BATEeILHOCTH aMHIOKHCIOT B Oeinke. Bo Bpemsa cuHTe3a
Oenxa (TpaHcaauuu) K puGocome mpucoepunensl MPHK u nBe mome-
kynsr TPHH, komMmremeRTapHEO cBA3aHHBEIE CBOMMH aHTHKOZOHAMH C
osyma xogoHamu MPHK, maxomamumucsa B gaHHGII MOMEHT B aKTHB-
HBIX neHTpax pubocombi. K ommoit TPHK mpucoenumern ysxe curTe-
3UPOBAHHBIA K JAaHHOMY MOMEHTY HAUYQJIBHEIA OTPE30OK IOJHMIENTH[A,
a ko Bropoit TPHHK — amuBOKHcioTa, KOTOpasg Oymer BKIIOYeHa B
cocTaB MONMIeNTHAA OPHU CIeAYIOIeM Inare TPaHCIALUM.

Bo BpeMs xaskoro 1mara TpaHCIALMK HeJOCTPOCHHEIA KOHeI I0-
JUICITUAHON LemouKH oTfeiserca oT mepsoil TPHK u mpucoepnua-
eTCA ICITHJHOIL CBA3BI0 K AMIIHOKHCIOTE, CBASAHHOU €O BTOPOM
TPHIX. Besen 3a Tem MPHK casuraercs orHocuTenbHo prOOCOMBI I
opun KomoH (Tpm Hywaeormja), i mpu d1oM mepsag TPHK (remeps
cBoGofiHAsI) OKasbIBacTCA Be PHOOCOMEI, a Bropas (Temepnh CBA3AH-
Hasg ¢ NOJMIENTHAOM) MCpeMellaeTcA Ha MecTo mepBoil. Ha ce sie
ocBo0oIUBIIIEECH MECTO, KOMILIEMEHTaPHO CBA3LIBAACH CO CJIEAYIOIIIM
KogomoM, craHosurca Tperha TPHH co cBoeit amunokucioroit. B atix
HepeMelleHNAX ydacTByoT (pakrtopsl Tpamcaanuu (Tu, Ts, G) u uc-
monb3yeTcs sueprus AByx momexyn I'TD.

Tpancaanua sa MPHHK ogHoBpeMeHIO mpoHCXOAUT B HECKONBKHX
TouKax, T. e. BEoinb MPHHK pBmkerca Heckoapro puGocoM, HeCym[ux
Ha ce0e cTposl(uecA HOJHOENTUAHBIC Ienu. TaKkme KOMILICKCH 13
opEoii MPHK u nHeckompkux pubocoM HasbBIBaOTCA nonupnﬁocomamn
(mommcomamu).

BakasiMmu Momentamu OuccunTesda Geska sBisercsa nauaio (irmm-
nuanusa) u KoHel (TepMUHAIUA) TPaHCHANWM. TpaHCHAIMA HaYNHA-
erca ¢ mpucoemmuenns 5'-romnma MPHE, ma xotopom o6numo Haxo-
puTcA «Ka», ocobag rpynma — m’GpppNmNm — oueBnpgno, Heobxo-
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auMasg Ui HavYaJILHOTO IpHcoefuHeHnss ® pubocome. Ilepsbrit
cunthiBaemblii xogon (umununupytomui Tpumier AYT man I'VI) xom-
ILIeMeHTapHo cBaA3bIBaeTcHd ¢ ocoboit wuunuupyomein TPHE, mecy-
meii MermouwH (Y HPOKapuoT — POPMUIMETHONNH) M CIOOCOOHOR
cpasy crtaHoBUThCA 1a Mecto mepsoil TPHK. B naunnmamum tarxe
yaacTBywT ocoOble Oenxu — daxrtopsl unnnumanum (IF). Orcyrcrsue
TajKe ONHOTO U3 HUX OCTAHARJUBACT HAUYAIO TPAIICIIAIMM.
TepMuHaIua TpaHCAAIUU HacTymaer Torfa, xorja na MPHHK oxa-
3BIBAeTCSA TAK Ha3bIBacMBI «Oeccmplicienublity Tpumier (YAA, VAT
unu YT'A), Kotopomy He coorserctBycer um ogma TPHHK. B tepmu-
Haluu TaKiKe ydacTBylT ¢axrtopel tepMmummanun RF-1, RF-2, S.
ITo Mepe o6pasoBaHUs MONHUIIENTHA OH HAYNHAECT CBEPTHIBATLCH,
00pasysa BTOPHYHYIO M TPETHYHYIO CTPYKTYpHI Oenka. Ilocie Guocuu-
Te3a MHOrme OeTKH, 0COOEHHO Te, KOTOpble (PYHKIMOHHPYIOT BHe
KiaeTKH (HampuMep, KOJJareH, MHINEeBapPUTCIALIBIC CPMEHTHI, TOPMO-
HEI), mofBepraiorcess Mopuguraruu. OHa COCTONT B TOM, YTO OT IIOJIH-
menTuja cuermuduUecKoil MpoTeasod OTHIEINIAETCA ONpefeseHHAs
gacThb. TONMbKO IOCiE BTOro, HaIPUMCD, CeKpeTHpyeMble (epMEHTHEIE
0eJKH CTAaHOBATCA aKTUBHBIMIL. Momuduranmnsa cOCTONT TakyKe B IpI-
coefuHEHNN K OeIKaM IIONUCAXApUIHBIX WIW JUIOUAHBIX TPYNO, WX
anermiIupoBaHusa, gocopunupoBaruu u 1. A. CuHTesupoBaHubIe Gelnl-
KN MOTYT CeKpeTHpPOBAThCSA, OCTABATLCA B IHTO30J¢ WJIM BCTYHATh B
KOMILUIEKCHL ¢ GeqKaMil U APYTHMH MAaKpOMOJEKYyJaMi (HYKJIEHHOBBI-
MH KHUCJIOTaMH, JIMINJaMH, [OJMcaxapugamu), o0pasyoT HagMOJIEKy-
JIAPHBIE CTPYKTYPHl U BKIIOYAIOTCH B (NCTAaB OPraHENT KIETKH.



I'nasa nepeas

THEK

OnHUM 13 OCHOBHBIX IOCTYJATOB COBPEMECHHOI TeHEeTHKH, MONEKY-
JAPHOM OHONOTHII U OGMOJOTHH PA3BIITISI ABISAETCS COXPAaHEHHEe TeHe-
tudeckoil mupopmainu, 1. e. JIHK, B psagy DoxomeHumit KieTok M
OpPraHM3MOB, a CJIe0BaTeNLHO, MOJAePKAaHICe ee MOCTOSHCTBA HA BCEM
MPOTSAYKEHNN WHANBAMYANLHOTO PAa3BITUA. ITO JIOIKHO BO BCAKOM
cirydae OBITH CTIPABEJUTHBBIM [UIA TCHCPATIBHOTO MYTH, T. €. B PN
KIETOYHBIX MOKOJICHINA OT raMeThl JT0O TaMeThI.

Onmmako melicTBUTCNBIAS KapTHHa, oOHApY/IUBacMasg YiKe IpH
onpepenernnu KonuuecrBa [JHHK B oonmurax m sM6proHAIBHEIX KIETKAX,
OKasbIBaeTCA 3HaunTeabHo cinoxsuce. Kommdectso JJHH B ooumrax
BO3pacTaeT OT AECATKOB [0 MILUIIHOHOB Pa3 3a CYCT YBEJMYCHUS THC-
Jla MUTOXOHMPHUII II COOTBETCTBEHHO KOJMYECTBA MUTOXOHIPUATBHOMN
IHK. B snpe 0oinToB MHOTHX BIJ(OB JKMBOTHBEIX 00Iee KOJINYECTBO
ITHK yBemuuuBaercsa 3a cuer aMmimdukamun pruOOCOMHBIX T'CHOB —
AIPBIIIKOBOTO OpPTaHM3aTopa. ¥ HEKOTOPHIX BUMIOB B Hadale aMOGpmo-
remesa B COMAaTHYECKHUX KJICTKAX MPOMCXOTUT AUMHWHYINS XPOMAaTHHA
NN DIUMUHAIMA XPOMOCOM U, TAKAM 06pasoM, yMeHbIIeHNe AePHOH
IOHK. To camoro mocienuero BpeMeHH OOCYKIacTCsi BOIPOC O BO3-
MOJKHOCTU aMIUTM(UKAIUN CTPYKTYPIBIX I'CHOB KaK crmoco0e peryJs-
nun ux GyHruun Bo Bpema Auddepennuporn. Hakomelu, wkiraccude-
CKasg KapTMHA MNTOTHYECKOTO IMKJIA BO BpeMs [CIeHUIl MpobieHUs
ANNA CYIIeCTBCHHO W3MEHEHAa 3a CYeT IIOYTI IOJIHOTO HCYe3HOBEHUS
nepnofioB Gy m G.. CymecTBeHHBIM H3MCHEINAM B OOTeHe3e U 3M-
OpmoreHese MMO/BEPraloTCS OPralM3aAllAsA XPOMOCOM M sfiep — IpOuC-
X0AuT 00pa3oBaHue IeTejl «JAaMIOBBIX IMETOKY, HM3MCHICTCS CTPYK-
Typa SPHILIEK B OOINTC, BO3IHKAIOT KapHOMEpHLIe sAfpa B PaHHEM
RPOGICHUI I TOJUTCIIIBIC XPOMOCOMBI B IIPOBH30PHEIX OPTaHaX JIUIUH-
K ABYKpBLIBIX. W3menenus B comep:kamun JJHH n ctpykrype xpo-
MOCOM eCTCCTBEHHO CBS3aHBI ¢ 0COOGHHOCTAMH WX (DYHKIUH B pas-
BATHN M SABIAIOTCA CIOCOOOM DEeryJIsAIMH.

ITHK B AUIE

Onpenmenenne comepycanua JTHK B sifne MeTOMIYECKN OYeHD
cinosuo. fliio mo pasmepy mamioro Goibiie OOBIYHON KIETKH U CO-
Tep/KAT 3MAaYNTEILHOE KONIMYCCTBO 3aMACHBIX BCINECTB, B TOM THCIe
Takwx OMH3KUX 1O XHMIgeckoMy crpoeniiio coejpmennit, kax PIHK,
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HYKJIEOTH/IIeNTAL, HA3KOMONEKYJIAPHbIE JIe30KCAPUOOHYKICOTH B 1
HX NPOU3BOJUBIE. Y MIOrMX JKMBOTHBIX K 3aBEPIUIEHHIO CO3PEBAHUA
Afma Aapa, Kak CTPYKTypioro obpa3oBaHWs, HET, TaK Kak sfjepHAs
000JI04Ka PacTBOPsCTCA M XPOMOCOMBI HaXoAATcsa B muromiaasme. Ilo-
aToMy rurodoromerpuueckoe oupeneierue [JHK B aape ¢ mcmoanso-
BanueM (eJbreHOBCKOr0 MeTO[a OKPAIIMBAHHA BO3MOKHO JIMIIb HA
cTafuy OOTCHe3a, a TaKe B Alille IOcic OIIOXOTBOpeHMA (uwiu e
mapTeHOTEeHeTHICCKON AKTHBAIMU), KOrga cPOpMUpPyeTcs IReHCKIH
TIPOHYKJIEYC.

IOna xumnueckoro ompepeicuus [JHH B menom situe morpe6osa-
J0CL pa3BHTIIe CICNAAJLHBIX BhICOKOcIHenuduueckux Meronos. Ho
Ja)ke HECMOTPA Ha MCIOIL30BAHME ITHX METOJIOB JUIsI MHOTUX 00BeK-
TOB ellle IeT TOYHHIX 3HaUeHMit conep:ragusa [JHH B aiime.

B pammux mcenemoBauusax, mposefenubx B 00-x romax, xorpa Gumo-
XUMIA U XUMHAA HYKJICHHOBBIX KHCIOT TOJNLKO HAYMHAJIM Pa3BUBaTh-
ca, OBLIN TOJNyYeHBI IapafoKcaibHBle peayiabratbl. Tak, Mapmar u
Mapmar (Marshak, Marshak, 1952, 1953, 1954, 1955, 1956), mpu-
MenuB ¢enbrenosekyfio peaknuio, me obmapy:xumium JHHK B sjgpe ape-
IBIX ANI Mopckoro ex<a Arbacia. 9To masKe [alo UM OCHOBaHIE IIO-
crynuposars, uyro [JHK He sBisgercs eMHCTBCHHBIM KOMIIOHCHTOM
reHeTHYECKOr0 MaTepuaia AApa, OTBCTCTBEHHBIM 3a Iepejiady remc-
THUecKO# mHEQOpPMAaNMU, IOCKOJIBKY HA CAaMOM Baj{HOM 3Tame — 00-
pasoBamila IOJOBBEIX KJIETOK — OHA ucuesaer u3 saAfApa. IlogoGuas
nfea II¢ MOTY4YHIa MUPOKOTO PAcIpOCTPAHEHWA BBUAY MOSBICHUA K
9TOMY BPCMEHI TOYHBIX JOKaszaTeabcTB reHermieckoin poam [IHI,
HO moTpeGoBanoch MINTENbHOE BPEMA Ui BLIACHEHAA MPHIMHBL OUIN-
Gounbrx usMepennit conepskanusa [JHH B aitne.

Jlumn 8 1955 r. coBepmencrsosarue meroma Denprena mospomuio
o6uapymnts [JHK n B apgpax sum mopckmx esxeit (Burgos, 1955;
Brachet, Ficq, 1956). IMTose Xaiimerapmmep (Hinegardner, 1961)
BLIJENUT Afpa n3 Al Mopckux exeil FKchinometra mathei m mpo-
nemoucrpuposasn Hanmgme B Hux [IHHK. Comepranme JIHK B appe
00IMTa KY3HEYMKA, PaBHOE 4 ¢, HOKa3ajxu MUTOPOTOMETPIICCKUM Me-
ronoM Cpudr n Kaeitndennn (Swift, Kleinfeld, 1953).

B oranune or mammbix Mapmak OJHOBPEMEHHO IOABILINCH CO06-
mienna o rpomagaom cogepskammun JIHK B mempix afinax pasmsix
nijoB ruBoTHeIXx — ampubnit (Hoff-Jorgensen, Zeuthen, 1952; Sze,
1953), xyp (Hoff-Jorgensen, 1954; Solomon, 1957a, b), pasubix Bu-
non Moperux esxeit (Elsson, Chargaff, 1952, Mazia, 1949; Vendrely,
Vendrely, 1949; Zeuthen, 1951) n macexomuix (Nigon, Dailler, 1958;
Durante, 1955; Schultz, 1956). OnpepesseMsic pasiIuIHBIME MCTOJ(a-
M xosmuectsa JJHIU B sifie okasamwch paBHBL MHOTUM COTIIAM M
ThIcA9aM ramrounublx sksusagentos JITHK (raGa. 1). dro mpoTuno-
peumio oOmuM IpefcTaBIeHHAM 0 HocToAHCTBe comep:ammsa JJHH
B XpoMocoMaxX, I1a OCHOBRHHM KOTODPHIX B AMIEKIETKEe MOIIKIO OLITD
He Go/iee YCTHIPEX TaIIONAHBIX 3KBUBAJICHTOB (B COOTBETCTBHM C 9IC-
JIOM XPOMOCOM, BO3NHKINHX B pe3yJibTare IOJICOTOBKM K Meifo3y).
Pacuersr o0mema, kotopoiit Moyker 3ammmarn Tortanpmas NI, mait-
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Tabauya 1

Codeprmcanue JHEK 6 aliyekaemraxr pasiuuHbT HUGOMHHT

Buagx

Mertoxu BeeseHMA n ompeneneHus NHK JTHK B aiime,
r

B Alne

HCTOYHHMK

Mopcrue excu
Paracentrotus lividus

Strongylocentrotus li-
vidus

Lytechinus pictus
Arbacia acquitubercu-

lata

Arbacia lixula

Hacexomue
Jposodpuna

Yepeu

Urechis caupo

Omnpepesienye MAKPOGIIOI. METOROM TH-
muEa Bo ¢paxknuu JHHK, BenessemMon
no merony HImuara n TamHraysepa
Onpenenesue 1o morjomeHnio B Y@ 1
nesokcipu6ose Bo ¢ppaknnu JHE, Bu-
nensiemolt neaTpudyriuposannem B CsCl
H 06paboTaHHOM aMMiIa3oi

To e

OmpesienieEse MO fAe30KcHpHGO3e BO
¢paxmun JHK, BupensieMoit mo MeToay
IMImupgra 11 TaEEray3epa

OnpegesieHne  MIKpogyopoMeTpuye-
cknM MetomoM Bo ¢pakmuu JHH

OmnpenesieEne GayopOMETPUICCKIM Me-
togoM Bo ¢pakuin JHK, BEIeneHHOR
mo meropy IImuara u Tammraysepa
OmnpepescHIe MIKPOGIIOJIOrHIECKIIM Me-
TOIOM

IOHK B agpe JHK B siine,
MK COMaTHYECKO B TUIIIOMIHBIX
KJIETKH, MK 9KBUBaJeHTAaxX
2,6-10-5 2-10-6 13
3,110 — —

8,3-10"  1,8.10°¢
2,2-10%  1,3.10-5
4,910 4,8.10-5

1.10- 2.10-

4,6
170

12

103

5-102

Elsson, Chargaff, 1952

Piko et al., 1967

Piko et al., 1967
Vendrely, Vendrely, 1949

Baltus et al., 1965

Tsien, Wattiaux, 1971;
Patterson, et al., 1954

Schultz, 1956

Schwartz, 1970
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Tabauya 1 (npodosxcenue)

o IHK HK B ait
Ban Merons nmneneﬂgﬂﬂgn%upeneneauﬂ AHK RHKM;[‘HﬁH"' ('E)Ma'rl:‘l:(f(lgoeﬁ BIEIBHJXSH;HHbleX HcTouHRK
KISTKHA, MKI' O9KBHBAJIEHTAX
Pubn
OceTtp Omnpepenerne mo Aesokcupu6ose B Kaoc- 1,8.107 4,6.107¢ 4.104 MIuepaunr, 1965
JIOTOHEPACTBOPMMOR (paKuui, BHIIe-
aJegHO# mo metony IIwuara n Tamsray-
3epa
Beior Misgurnus fos- Onpeacienne MUKpoOHosornieckuMm 5,8.1073 4,8.10-¢ 1-10% Tumopeesa, 1967
silis MEeTO0M
Dopeab OnpepeneRde 110 NOrJOMEHHI0 IPH 2,5 — — Hagenmaier, 1969
Salmo irideus 260 M Bo ¢parknnm JHK, Bsipexase-
moit mo merony Orypa m Posema
Amsbubuu
Triturus alpestris OmnpefesieEre 10  IOrJIOMEHHIO TPH 2,4 — —
260 eM Bo ¢parkunun JHK, Brigeasc-
moii mo merony Orypa u Posena Chen, 1960
Triturus cristatus To sxe 1,1 4,5-1075 —
Triturus palmatus » 1,5 — —
Triturus pyrrhogaster Onpenenenue MuKpoOHosorongeckum  2,7.1072 — — Kuriki, Okazaki, 1959
MeTO/{OM
Bufo vulgaris To me 3,2.1072 7,3-1078 4.103 Grant, 1958
Rana pipiens » 2,2.102 15-10-8 1,5.10® Grant, 1938
Rana pipiens Omnpepenerne 110 fe3okcapn6o3e Bo 9,6.1071 13.10-¢6 7104 Sze, 1953
¢paxkumn JHK, BHaexseMol mo meTo-
oy MIuupra m TamHEraysepa
Rana pipiens Omnpepnesenne B KHCJI0TOHepacTBopumoir  2,2.1071 9.10-6 2,5-104
¢paxunn mo mesoxcHpu6o03e No cymMe 7 2.1(-2 9.10-¢ 8.108 Bieber et al., 1939
HyKJICOTH/I0B MIKDOGHOJIOrAIECKAM Me- 0.10-2 9.10-8 4.108

TOAOM IO THMHHY !




Tabauya 1 (okoruarue)

eTofu BHZedeHEA ® ompenenenaa MHK JIHK B amge, LHK B anpe ITHK B aitoe
Ban Meron . B aﬁuep o A a MKDP U ¢omarnaeckoit B TUAONOMIHBIX HAcTOIHAK
KJIETKHM, MKI 9KBMBAJeHTax

OnpepeneEne B 9KCTPaKTe M3 KHCIOTO-
HEepacTBOPAMOA (PaKIHUH IO MOrJome-
HEO npu 260 BEM

CIIMPTOHEpacTBOpUMAas PpaKmns 3,5-1072 9.10-6 13,5-103  Bieber et al., 1959
cOEpTOpacTBOpuMas GppaKkmusa 2,1-1071 9.10-¢ 2,1-10%
Rana pipiens Onpepenerue Mo Ae3okcmpmGo3e B Kuc- 8,4-1073 15.10-¢ 5,6-102
o JIOTOHePACTBOPUMOil (PpPaKIAK
(3] Onpepenenue 1o Morjomenmo mpm 3,6-1073 15.10-¢ 2,4.102
260 am Bo ¢pakmum HK, BHpgenen-
moi mertpudyruposanneMm B CsCl y Dawid, 1965
Xenopus laevis Onpepenerse 1o  pe3okcupmb6oze B 6,6.1073 6,3-10-8 1.108
KHCJIOTOHEDPACTBOPHUMO# (paKmun
OupepeneHde 1o morjgomernuo npu  3,1.-1073 6,3-10¢ 5.102
260 M Bo ¢pakumm [JHK, BHuexeH-
HOt meHTpudyruposarnem B CsCl
IOmuyw
Kyprana OnpeeeHue METOLOM W30TOIHOrO pas- 360 2,0.10-¢ 1,8.1C®#  Solomon, 1957

BeJeHNA BO (PAKIUH, BH/CJIEHHOH IO
mvetony Orypa u Posena
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JeHias B sidIe, MOKA3al, YTo OI ropasjo Goapiiec o0LeMa sREHCKOTO
npouyrkaeyca (Hoff-Torgensen, Zeuthen, 1952; Sze, 1953). Orciopa
Xog-Uoprencen u IleciiTen mpumian K 3aKII04eHHMI0, 9T0 IO KpailHei
mepe wacth JJHK cocpepgorouena B muromrasMe. ITo IpefHosos;Kicnue
OHM TOATBepAMIM B oublTax, B Koropeix [IHIU Opura o6mapyikeHa B
oonurax Jaarymkn ¢ ypanenmmimu  agpamun  (Hoff-Jorgensen,
Zeulhen, 1952).

«MN30prounoiiy JIHK, roropyio oOHapy:KuBasu B IuTOIIa3Me Si-
[eKJeTOK, HPUINICLIBATIL YICTO BCIOMOraTejdbHble (QYHKIUHII 3amaca,
«CTPOITEILHOrO MaTepHajiiay, KOTOPBIH HCHOJTB3YeTCsS B Pa3BIITINI I
nocrpocHina afepuoii [JIHK B yBennunBatomeMcs diicie KIeTOR 3apo-
npima. B mosn3y HToro cBIJIeTENLCTBOBAIY JlAHHBIC, Kasajloch OLI ro-
popusuiiie o6 orcyrersun Ipupocra [JHH B 3apogsime mHa pannnx
CTafiiAX PasBUTHA, HECMOTPA Ha MHTeHCUBHOe HOBooOpasoBaHme siAcp
B xofe pencuuit gpoGienus (Gregg, Lovtrup, 1955; Steinert, 1951;
Hoff-Jorgensen, Zcuthen, 1952; Agrell, Person, 1956; Chen, 1960).
ITpenmonaranoes faske, uro samacel JJHHK moryr ncmosbsoBatnes my-
TCM BeTpalBalnisg menasix GioxoB muromiasmatuueckoin [JTHH B xpo-
mMocomsl sajiep (Moore, 1959).

9T THIIOTE3LI B HACTOsIIee BpPEMs HMEIOT JIMIIb HCTOPIIeCKITH
HHTepec, Ho MoTpedoBaoch JleCATUIeTHe Ha IePecMOTp BTOro dKCIe-
PUMEHTAIbHOTO MaTepualaa, i TOJIHKO Pa3BUTHe HOBBIX METOMIOB BBHIJe-
Jenusg, parinuonuposanusa n aHanuda [JHK mospoaummo pemuts BO-
npoc o copepsRaumy, goxamzanuu u pyarmun JHI{ su coBepmenno
MO-MHOMY.

BMmecre ¢ TeM ImoHepckue MCCIeOBAHWSA, IPEAIPIHATHIC B
50-x rojax, CHIrpaJu CYIIECTBEHHYIO POJb B BO3HUKIIOBENWII IIIITEpe-
ca K& nuromrasmariryeckoit [IHHK, a rawske B pasBuTUM HCCJIETOBAHMI
MUTOILIA3MATHUCCKON HACIC/ICTBEHHOCTI[, TCHCTHYCCKON I1¢3aBIICIIMO-
CTH IUTOMIA3MATIIIECKUX CTPYKTYD ¥ T. 1.

Codepocanue JHK ¢ siiye

Ronuucerso JIHIU B sifnax pasHbix JKUBOTHEIX KOppPEJIpPYeT C
pasMepaMIl 3THX ANI. B MaJcHBRUX siIlaX MOPCKUX extedl 01O paBHO
HeckoankuM ur. 1o mammbim Tluxo m mp. (Piko et al., 1967), B situe
Strongylocentrotus lividus copepsures 3,3+0,3 nr, B sitne Lytechi-
nus — 8,3%+0,3 ur. Bosice BricoKne 3HaYeHnA OLLIN TMOJYYeHBI APYTH-
MH aBTOPaMy, KOTOPBIC HCIIOJH30BAJIN PA3JIUUIIBIC XUMIYECKIIC I MUK-
podayopomerpnucckne merosbl oupenencuus (Vendrely, Vendrely,
1949; Elsson, Chargaff, 1952; Sugino et al., 1960; Baltus et al., 1965;
Bibring el al., 1965). Usmepemnuo comepskanua JHK memaror mpu-
Mecu IOJHCAXapHIOB, KOTOPbIe HMMEIOTCA B sAfillax HIIOKOMUX. B pa-
6ore ITuxo u gp. (Piko et al., 1967) Obia paspaborama chenuasib-
Has niporieniypa ounctkn JIHK oT mux, koropas sawmouactes B 06-
paborke romorenara 4Y%-HuIM fofenuiucynbdaToM HATpUsA, 3aTeM OT-
nenennnu JHK mentpndyruposanuem 8 CsCl, mepesapmBanmir moii-
caxapuyioB B noxydennnix npernapatax JJHK a-aMmiazoit u Beigenennn
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queroit [IIT1L menrpudyruposannem B CsCl. ITpu Taxkom meroge oui-
CTKY XUMUYECCKUM J{HM(CHHIAMIHOBBII MCTOJ| 1 OIpEACIeHNe KOJMUC-
cra [IHIU mo onrnyeckoit mioTHoCTIH pacTBopoB npu 260 nM maBasiu
cxofubie 3gadcnus. B xome Beiaeacnusa me npoicxommro moteph JHIA.
ATo KOHTPOJHPOBAJIH MCTOJ[OM 1130TonIoro passegcrus. s atoro Me-
geHBIA TUMNANH BBoguiIn camKaM Lytechinus u siitia BeImeNsAIn yepes
2 mecsina nocie ssefenus udorona. [JHI{ m3 raxkux sium Gbina mede-
HOI, W ecJIII IPOLCAYPY OYHCTKII BeJH ¢ mo0aBicHIIEM OIpCIeaeHHbIX
ronnuecTs taxoit meuenoit [[HK, to morepn Mersm 1e mpouexopmio.
ITonyucnnsie 3uauenusi Konuuyecrsa JIHIK — 3 u 8 nr ua siino y gsyx
BIJIOB MOPCKIX ejKell aBTOPBI CYNTAlOT BIIOJNIIC JOCTOBCPHBLIMIL.

Cronp sre nebonninoe, Kak y MOpCKUX cskell, woamuecrso JTHIE
OBLIO OIpEJieJlell0 C HCIOJIL30BAHUEM TeX jKe IIPHCMOB B AilleRJer-
Kax MJIEKONHTAION[UX II 4YepBeil. Y MBIIH, HaIpuMep, OHO PaBHO
8 ur (Piko, 1975), 1. ¢. MpuMepHO B BA-TPM pasa IIPEBBILIAET Tall-
JOUTHBIM DRBUBAJCIT B sAape. B 3pemoM oomiiTe MOPCKOTO 3XHYPOII-
goro 4epBa Urechis caupo comepsutca 10 ur [IHK (Schwartz, 1970).

B aiinax maccKkoMbIX, KOTOpBIC II0 pasMepy 3HAYMTEILIO OOMbIIe
S MOPCKIIX cesKeif, copepskanme [JHI{ Tarmke ma HeckoabKo Io-
pagkos Goxpute (Schullz, 1956; Tsien, Wattiaux, 1971). ¥ ngposo-
¢uasl oHO cocraBiseT 4,9 Ir, IpHYEM ITA BeJUYMHA Kojebuercs B
3aBUCIMOCTH OT BO3pacTa CAMKII; Y MOJOJBIX U CTapbIX OHAa 0OJbIe
(6 ur), y camox cpejaero Bospacta Menbire (3—4 ur) (Tsien, Wat-
tiaux, 1971). Eme Gonnme JAHIK comepsxutes B KpynHbIX siimax pso
n amdubuii (or 0,003 MKr mo Heckompbkux MuKporpammon). Ilomy-
YeHHBIC BEJIMYIHLI B 3HAYMTCILHON CTeNCHU 3aBICAT OT MCTOJa OIpe-
MeJeHUs, I MOdTOMY [a’yke JIA OJHOTO I TOro JKe BHma Onum Kouel-
JI0OTCA B JOBOJHHO IMHPORIX IIpefenax: Hampiumep, y gsarymxu R. pi-
piens — or 0,22 go 0,004 mur. Kax m y Mopckux eskeit, Gosbliie
3amachl B siirax peI0 1 am@uOuit Geskos, IomHcaxapiigoB, OT KOTO-
PBIX Hejierko us0aBuThLeA Hpi QpaKiIIoHIIPOBAHIII MaTepuaia, Ccy-
IICCTBCIIO BIILIIOT Ha ompefeientic B 31X obperrax JJHHK. Beposr-
1o, Meroasl ¢parmuonmposansoro BoimeneHua JIHIK HImugra u
Tanuraysepa u Orypa u Posena (cM. tabu. 1) ¢ mociejiyioniM onpe-
nesenem THHK mo omruueckoit turornoctu npi 260 M i 1{BeTHOR
AudeHIIaMIHOBOU peaKiieid me MoryT OBIThL NCLOJL30BAUBL B IIpU-
MeHeHHII K 9TuM oObektaM. HeoOxomuMo Tarske ydyuToIBATL BO3MOJK-
HocTh OakrepuanbHoro sarpsasHenus. Hampnmep, mo mammbim Illmep-
auar (1965), o6paboTka AWl oceTpa TPIIICHIIOM ¥ PAcTBOPOM JOJiC-
nmicyinara HaTpus, Ho3Bosiomas yopaTrh Oakrepum ¢ IOBEPXHO-
CTH SN[, B IATH Pa3 yMeHbIIaeT ompejielsseMoe B AUIAX KOJUYECTBO
OHK.

Bouee cmemupuaeckum sipisgercss MUKPOOUONOTHUCCKUH MeToJ ¢
HCHOJIB30BAaHUEM Ae(UINITHOrO MO0 THMHHY MITaMMa MOJIOUHOKIICJIbIX
Oakrepuii Lactobaccilus. dtnM MeTONOM MOKHO ONpefesATh COJCPHKa-
Hue [|HK B medpaxmuounposannom marepuane. HeoGxomumo, omHa-
Ko, BHOCHTDL HONPABKY Ha& COJ¢P/KAMIIe TUMIHOBBIX IYKICOTIIOB, KO-
TOpoe B sidie Mo;keT OblTh 3nauuTeanubiM. osmueerso JHK B siine,
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OLpPCJEIACMOC MHKPOOUONOTHICCKIIM METOJOM, KaK IPaBWIO, HIlNKe,
yeM ompejelseMoe XUMIUIeCKIMHI MeTOaMII, If, BEPOSATHO, OIIKE Bee-
0 K NCTHHHGLIM BEJUYHHAM.

[das onpeperncuus [JHH B sfimax gByX BHUIOB JIATYIIKA — KCEIO-
myca 1 Rana pipiens — J{asug (Dawid, 1965) nposomumi mpeasapu-
Tesploe (PPAKIMOHMPOBAHHOE BHIJENCHIE BBICOKOIOJNMEDHBIX IIperna-
paros JHK m ouncrry nx menrpudyruposanueM. B rpaguenre CsCl.
IToryyennsle mpu 5TOM BeJIMYUHEL ObLIM 3HAUUTENBHO HILKe TeX,
0 KOTOpBIX coolmanm Apyrue aBTophl (cM. Tabm. 1). BoamosntHo, 9TO
1upu TakoM Merofie oupejenenus [JJHK B siine ne ObLra yureHa 9acTb
TPYAHO3KCTPATHMPYCMOL0, IUIM HHU3KOMOJNMEPHOTO MaTeplliaua, Halpii-
mep, JHIK sxenrounnix mmactmror (Hanocq-Quertier et al., 1970).
VY nrun, siilia ROTOPHIX OYeHhL KpyuHbie, KosuuectBo [IKIL namepser-
¢S B COTIIAX MIlKporpamMmos. I3 KypuHBIX siilax, Halpumep, IO AaH-
uHeiM Cosomona (Solomon, 1957a, b), comepmurca 360 mxr JHIR.

Adepnas JHR

Homuuecrso [JHR, o6Hapy:;kuBaeMoe B siiliax pasIN9HBIX KHBOT-
IBIX, BO MHOIO pa3 IIPEBOCXOJUT JAUILUIOUIHBIA SKBHBAIEHT, T. €. CO-
nepmanane [IHH B maGope XpoMocoM sjiep coMaTHYECKHX KIETOK
(em. Taba. 1). CoorseTeTByommue pacderhl ITOKA3BIBAIOT, 4YTO 3TOT
us6ettok [IHK cocraBusier 0,5—95 gumionfiHBIX SKBHBANEHTOB B M-
axX MICKONMTAWIINX, YepBeil, MOPCKHUX eKefl, COTHH SKBHBAJCH-
TOB — y HACeKOMBIX, THIcH4YM — y aMpulOuit m poI6 M MUJIMOHBL —
y nrun (ecm. Tabr. 1).

Comepsmanne xpoMmocomuoit simepuoit JJHKR B Mymcrnx momoBeix
KICTKAX — CIICPMHUAX — PABHO TraIUIOMTHOMY KoiamuecTBy. B siimax
PasIMYHBIX MUBOTHBIX cofep:kaHue spepHodr [HK xomneGmercs ot
1c 110 4 ¢ B COOTBCTCTBIM ¢ TCM, Ha KaKOH cTafuu Meilo3a HaXOQUTCH
afpo. B ampax spenbix sull MOPCKUX e’Ked, 3aKOHYUBIINX MeHOTHYe-
croe nenenne, cojepskanne [JHK pasmo rammoummomy (Hinegardner,
1961). B usonupoBauHbiXx Afpax 3PCIBIX OOMHUTOB JISITYUIKI — IHILIO-
ugaoe wosmrdeerso JIHK (England, Mayer, 1957). Heomnogorsopen-
Hasa giilewieTka MBIIKE HaXoAuTCA ma Meradasc BTOPOro JemeHis
Co3peBaMILsT U cofiepRuT Aumioupnoe koamdectso JHIL (Alfert, 1950).

B 3penom siiite ppi6 u ampubuit Mopgoiorugeckn oQopMIEHHOTO
aapa mer. llocie pacTBOpeHMA 000JM0YKH 3apOIBIIIICBOrO IY3BIPLKA
B IIpoIlecCC OBYJAIMH TPOXOMAT Jejenus Meiloza; B 3peCioM siiie
gacts JJHHK maxopurca B Bume KOHNeHCHPOBAHHOTO IIEPBOTO IIOJAD-
HOTO Tenbla, aApyras gacth — 2 ¢ — axepHoit [JTHK sarmaouena B xpo-
MOCOMBI BTOPOL'O JleeHUA Meiloza.

Taxum 00pasoM, B MeNKUX AHIAaX MIEKONMTAIOIUX, YepBei, Urio-
Kokux xpomocomnaa JHK cocrasiser '/;—*/s JHK saunu, B xpyn-
HBIX A#ANax psI0, aMubMit ¥ OTUI 9TO HHYTOKHAA YaCTh CYMMAapHOI
OHK sann. Ocransnas wacrs JJHK sanm Haxomures B umTOmIaszMe.
Bnepsere B -paGore Xog-Uoprencena u Ileitrema (Hoff-Jorgensen,
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Zeuthen, 1952) ma oonurtax marymkn u B pabote BamnTyca u mp.
(Baltus et al., 1965) ma sifmax MOpCKUX ecit ObLra MoKazama Jo-
xanusanua [JHHK B nmuromnasme. B paGore Xod-Hoprencena n Ileii-
TeHa HTO OBLIO MPOACMOHCTPUPOBAINIO HA OOMIITAX JAIYIIKHU C yHAJIeH-
HEIM afpoM. BagbTyc w Ap. pasmcisuinn A0 MOPCKUX eykell Ha
AnepHY0 u Ge3bsalepHble MOJOBUHB IeHTPU@YTIpoBaniieM B CTyHOeH-
yaToOM rpajiueHTe caxapossl u moxaszani, uto JIHK comepscurcs u B
tex u B Apyrux monospuHax saun. JHHK, seigerenmas u3 Gesnagep-
HBIX TOJIOBUH, IO CeJUMEHTAIMOHHBIM XapaKTePUCTHKAM HpU LenTpH-
¢yruposanuu B CsCl (1. e. o miapydeil IIIOTHOCTIT) Jie OTIMYANACD
or IHK u3 amepnsix momosum (Baltus et al., 1965). Kax 6slno mo-
KazaHo B mambHeHmmx paborax, muromrazmarmueckast IITHK cocpe-
MOTOYEHA B MUTOXOHIPHAX U JKEJITOTHBIX I'paHyIax.

JHK muroxondpuil

Miuroxorapuanpiuas JHK — omun 113 riuasusix kommnomnenros JIHK
oounto u 3penbix aun. OyHKUUA ce cBA3ama ¢ Hofgep/KRaHIeM Ha-
CTe[CTBEHHON HeNpPEpPHIBHOCTH MUTOXOHApPUIT M dYeped HUX ¢ obecie-
genmeM DHepreTuueckoro obmena kisetku. OHa MrpaeT rIaBHYIO, eCIN
He eUHCTBEHHYIO, POJH B ONPEJICICHIN IUTOITA3MATIYCCKON Haclel-
CTBGUHOCTH,

Konugectso mutoxomppuanpuoit JHK (mrHE) B sitmax pas-
JUYHBIX JKUBOTHBIX BAapBLUPYET OT OJHOIO [0 MHOTMX COTeH I JajKe
THICAY ramrougHbix sksusanenToB (Dawid, 1966; Piko, Matsumoto,
1976), 1. e. paBHO WaE BO MHOTO pa3 GOJbIIe KOJHMYeCTBAa sAePHOI
JHK. Takum oGpasom, cooTHOmEHHE ANEPHON ¥ MUTOXOHAPHAIBLHON
JHH B siine pe3ko oTanvaeTca OT COOTHOIIGHMA MX B COMATHYECKOIT
KreTke, B KoTopoir [ITHK mMutoxomapuit o6BIYHO He IIPEBLINIACT TPO-
nmenra ot [JHHK sgpa (Nass, 1969). 9to cBAsamo ¢ obpasoBaHWEM B
0OTeHe3C 3HAYUTEIHHBIX 3aIlaCOB MHTOXOH/PHIE, KOJMYECTBO KOTOPLIX
paccuUTaHO Ha MHOTHE COTHUM M TBHICHYM Kiaerok. Kciuu B coMarude-
cKIIX wiIeTkax 2—5-10* muroxomapmit (Nass et al., 1965), To suex-
TPOHHOMEKPOCKONUYIECKN ObLIO IIOKa3alo, YTO B OONUTE BBIOHA Ha
cranni Goasuioro pocra umeerca 1,2-107 murtoxomppumit (OsepHIOK,
MMannmGax, 1975). Jlame B MenKux Aifllax MICKONMTAIMUX COMEp-
mures 9,2-10° mutoxomppuit  (Piko, Matsumoto, 1976), B siijax
Mopcknx eseit 2-10° maroxonapuit (Piko et al., 1967).

Crpykrypa, HykaeoTudnwili cocras. JITHK wMutoxoHapmit mpef-
cTaBiaser coGoll HUpPKyJAApHBIe cBepXxckpydenmble Mosexynst (Nass,
1969; Borst, 1972; cm. Tayze, 1977). B cocTaBe MHTOXOHAPHH OHA
e cBA3ala ¢ THCToHaMM U He o0pasyeT CTPYKTYDPHI THIIA XPOMOCOM.
NeemepoBanne wmutoxompapmamsunix  JHK (mrIHK), mposonumsre
€ TOMOIILIO ITeKTPONHON MHKPOCKONMH, IOKA3aJH, YTO B IIpelapaTax
m1[ITHEK, soyicaennsix ua sunm, umcioTes pasmsle (OPMBI KOMbIEBHIX
CTPYKTYD: OTKDBLITHIe, KOBaJeHTHO 3aMKHYTsle (CBepPXCKDYUYeHHBIE),
MOHOMCPHEIE U OJIUTOMepHbIc opPMBL. Y aMPubuil KarKaas MoJeKyJa
Mt/ — s opmo wournuo  (Momomep)  (Dawid, Wolstenholme,
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1967). B mr[IIIK siun, Mopcknx crieii 11 MJCKOINTAIOUX obuapysKe-
Bl TaK 1a3biBaCMbIc KOHKAaTcHATHI will ojuiroMepusie gopmer (Piko
et al., 1968; Piko, Matsumoto, 1976). OcHOBHY10 YaCTh X COCTABJIAIOT
numepsr (11% y mopexnx esseit uw 7,5% y Mblmeil), Ho HMeEIOTCs
rare Tpumepsr (2—3%), terpamepnr (0,3—0,4%) u pake memra-
u rexcamepsr (0,2% y wmpimeit). CopmepikaHne TaKuX OJUTOMEpPHBIX
(memoueunsrx, KonkaTenataox) gopm MrJHK B mopmannubix coMa-
THYECKNX KJIETKAaX 3aBHCUT OT COCTOAHNA KIETOK: B IIEPHUOJ aKTHUBHOTO
pocta m mpu HekoTopsix Bujax paxa (Nass, 1969b; Glayton et al.,
1970) nx KONUYECTBO YBEIIIYHBACTCS.

ITo cymmapuomy mywieorupaoMy cocraBy JJHH muToxompgpuit mo-
JKET CYUIeCTBEGHHO OTJINMYATHCA 0T XpoMocomHo# spaepuoit [THK wmmu
ObITH K HEil 04eHDL GJIBKOW. 9TO BBIABIACTCA ¢ HOMOUILIO I[CHTPHPY-
rupoBauus - B rpaguenite CsCl. ¥V mopcworo uepss Urechis caupo
miaasyyuasa mrornoceth MTJIHIK u JITIK simpa oxmmaxosa 1 pasua 1,699
(Dawid, Brown, 1970). ¥V acxkapupst Ascaris lumbricoides mmasyuast
naorsoets [IHK apep pasua 1,697, y mrJIHK — 1,685 (Bielka et al.,
1968). Boabmmue pasianuug Haiijeast [lnko y MopceKux —exeit
(ma 0,01 r/cm). Tar, maoraocts apmepuoit [[HK Strongylocentrotus
nudus pasna 1,693, mrITHK — 1,703 (Piko et al., 1967). Oxgnaxo y
npyroro Buga Lylechinus variegatus [IHK sgep m mutoXougpuii ume-
et oamHakoByl mmirotHocTh — 1,693 (Hartman et al., 1971). Taxue
ke KouebaHusa umeioTca y aMdubuii 1 MiexonuraomuX. flnepras
u MrJHHK aarymexk xcenomyca u Rana pipiens me paspensiorcs mpit
nenrpudyruposaunn B CsCl. Ilmotmocts stux JITHK pasma 1,702—
1,704 (Dawid, Wolstenholme, 1967, 1968). ¥V mByx npyrux mpejcra-
puTeneil amgubuit axkcomoryeir Siredon mexicanum 1 Necturus ma-
culosus pasmumuna mexny mrotHocteio MT[ITHK u apepuoit [THK co-
crapaaior 0,007 r/em® (Wolstenholme, Dawid, 1968). V uenosexa
1 ITHUI 3HaYeHNA WwiaBydeil mmorHoctn anepubix [THK 3Haunrennno
oranuaiores oT TakoBuix MTIHK (Bost, 1972).

U3 senmuwm minasyueir mirotHoctH JIHK mokuO oupepernuts ee
T'll-cocras (Schildkraut et al., 1962). Kax Bupuo us taba. 2, comgep-
yxanue 'll-map 8 mMr/IlHH HanMenbmiee y HAaceKOMBIX ¥ acKapujibl
(21—25%). YV mpyrux opramusmos cojiepskanne ['l[-map komeGmerca
or 35 5o 45%. B 1emom ke BuJIO, YTO II0 HYKJICOTHALIOMY COCTaBY
M1/IHK ormocurea k AT-tumy. B cocrase mr/I[HK oGuapymeno mu-
HOPHOE OCHOBaHNE O-MeTWINUTO3WH. Kro copep:kanue, IO ITaHHBIM
B. ®. Bauomuna u M. JI. Kupnoca (Vanyushin, Kirnos, 1974)
cocraBiseT okolo 2%, uTo coorBeTcTByeT mpubimsnreinio 300 ocTaT-
kKam o-Mell Ha ogmy rompuesyio moxexyay mr/IHH.

Pazmuuns B cymmapuom myrmeornguoMm coctrase mMr/JHK pasasbix
'KUBOTHBIX He CBHJGTEILCTBYIOT O IIOMHOM pas3iNyud UX IO TepBUY-
HOW CTPYKType, T. ¢. HYKIEOTHRHO# mocaenoBaTeiapHoctn. CpaBHeHHE
Mr[IHK w3 pasublx HCTOYHIIKOB MCTOMOM TIIOpIIH3AIIN II0KA3aJo,
YTO JajKke Yy JKUBOTHBIX DPasHBIX KJIACCOB OOHAPYIKUBACTCA oOmpejie-
JileHHAA TOMONOTUsI B IociaeftoBatenbHocTn. [Iprm copMecTHOM oTimure
nenarypuposanusix MTAHIU uwepsst w usimenka (Dawid, Brown,

40



Tabauya 2

Codepacanue TIl-nap ¢ wmJIIIK us auy u 3apodwueii pasibs icugomiss
no dannbm naasyueii naommocnu

Hcrounuk mrIHK ﬂ,gSMCal’ T'L, % Hctoynux
Mopcrue excu
Strongylocentrotus nudus 1,703 43 Pico et al., 1967
Lytechinus variegatus 1,693 33 Hartman et al., 1971
Hacekomuvie
A posoduna 1,681 21  Commep, 1975
Yepeu
Ackapiant 1,685 25 Bielka ct al., 1968
IX1ryp oAb 1,699 39 Dawid, Brown, 1970
Pubu
Boion 1,707 47 Tayse, 1977
Ampubuu
Xenopus laevis 1,704 44
Rana pipiens 1,702 42 [ Wolstenholme, Dawid, 1967,
Siredon mexicanum 1,695 35 1968
Necturus maculosus 1,695 35

1970; Dawid, 1972b), xkcemomyca u npimrenxa (Dawid, Wolsten-
holme, 1968) u nByx Bumos kKcemomyca X. mulleri m X. laevis (Da-
wid, 1972b) obGpasyoTca ruGpuHEIE MOJEKYILI. OTO JIerKO TeCTHPY-
eTca ¢ moMomiblo neHTpudyruposanua B rpagueHte CsCl, Tak kak
JeHaTypupoBaHHbIe ofHocuupannusle [JHK wumeior Gémapmyio mioT-
HOCTb, 4eM jasycnupanbusie JIHK (matnBHble, peHaTypaTsl HWiIM TuG-
pupasr). CremeHn romoiormi, ojimako, HeBeamka. Jaxe y OGiImskax
Bifio Kcenomyca (Dawid, 1972b) oma me mpesbimact 20% . Hammuaue
qacTuaHoi romosorun Mexmay MrIHHK pasHbIX jKUBOTHBIX OTpaskaer,
TIO-BUIMOMY, CXOJICTBO B HYKJICOTH/HBIX IIOCIE0BATEIBHOCTAX (KOH-
cepBaTn3M) PUOOCOMHBIX T'eliOB, a TaKkike reHoB TpamcmopTubix PHI{
Muroxonfipuii. Hamporus, pasinaus cBA3aHbl ¢ [HBepPreHIHeN HociIe-
ToBaTelbHOCTEH «cmeiicepoB», T. e. yuactkos MTIHK, mammenHsx
ropmpytomnx ¢yuxuuit  (Dawid, 1972b). CremeHn uBepreHIMI
crpykTypubix redos Mt HI{ eme ocraerca me uccmenoBauuoit. Cpas-
Heune MertomoMm rubpupusamuu MTIHK u apepuoit [ITHK mnoxasaio,
910 maske B3aThle OT ofmoro skuBotHoro 3t JIHH mpaxkTugecku me
06pasyior rubpusos. Ilpu cosMecTHOM OT/KHUTe PeHATYPHUPYIOT TOILKO
Mr[JHK, apepuas me [IHHK ocraerca B Bujge ojiHOCIHPAILHLIX MOJC-
kyn (Dawid, Wolstenholme, 1968). 3to rosoputr 0 TOM, ITO0 TOMOJO-
Mg B HYKICOTHAHON mociacposareasmoetn mMeskily MTJHKR u anepHoit
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IOHK mpaxtirdecku odcnh Ie3NaunTeiabHa mwinm orcyrerByer. He o0-
Hapy)KeHa Tarske romosorusa meykay MTAHILU sxuBOoTHBIX n ;posvkeit
(Dawid, Wolstenholme, 1968).

I'eneruueckasn asronomus mnt/JHK. Vismepenue KOBTYPHOU MJINHBI
roibiesslx Momerynr MTJHIK ma sneKTpoHHOMEKpOCKOIMYecKuX ¢o-
Torpauax MO3BONsAET OIPEAeNnTh MOJeKyIapHblin Bec. [Juuna JJHI
B 1 MK coorBerctsyer 1,96-10° pmannrom (Wilkins, 1963). Huamma
mosexys MTIAHK kome6Gaerca y pasubix BHIOB JRUBOTHBIX OT 4,D
o 5,9 MK, OpHYeM BIIyTPH OJHOrO BuAa Kone0amiiss 04eHL MaJjibl —
0,0—0,6 MK, a Me)KJy SKIIBOTIIBIMII Pa3HBIX BHIOB DTH KoJeOaHNsI
HHOIa 3HAYNTEILHB, Tax uTo mpu cMmemmnBamuu MTJHHK mByx Bupon
9acTOTa pACIpENICICHUA [UIMH MOJIEKYJN [aeT [ABa OTIETIMBBIX MaK-
cumyMma, coorsercrBylommux amuae MTHH os1ux supmos. Hamprmep,
y amdubnit cpenuas amuHa monekya MTJHK narymex kcemomyca u
Rana pipiens paBma 5,8—95,9 MK, a akcomorieii Siredon mexicanum
1 Neclurus maculosus — 4,8—4,9 mx (Wolstenholme, Dawid, 1968).
Y mopcekux esseit Strongylocentrotus nudus u Lytechinus variegatus
nmanaa monexynr MTIHK pasma coorserctsemmo 4,5 m 5,4 Mk (Piko
et al., 1967; Hartman et al., 1971). CooTsercTByIOm[HE pa3IUIUA
IIMEIOTCA M B MONEKYJIAPIBIX Becax — oT 8,8 mo 11:10° manprom.
Cymmapras miuna y ojuromepusix gopm MtAHK rpatna minme of-
HOIl MOHOMCPHOiI KONBIEBOHl MONEKYJIBI, 4TO CBHIAETEILCTBYCT 00 00-
Pa3oBaHUU TaKWX MOJEKYJN OJUIOMEPOB MM KOHKATEHATOB IyTeM
MHOA{eCTBCHHO# pemrnkanuu 06es pasfeSeHUA Ha MOHOMEpEI.

Tenmeruucckue moTcHmuu Kammonl Mmoiexyiasl MrJHK ¢ momery-
napEeM Becom 107 pmamnrom (1,5-10° HywiIeoTHMAHBIX map) odYeHD
uesenuki. Oum paBebl npuMmepHo 10—12 remam pasmepoM B 1—
1,5-10* w. m. waperit, mau 40—50 remaM Membilero pasmepa. SHa-
gameit B Mmr/JI1I{ asaserca npeumymiectBenno Tsmxenaa H-menn (Da-
wid, 1970; Attardi et al., 1973).

Ha oomurax kcemomyca (Dawid, 1970, 1972a) um waerxax HeLa
gemoseka (Attardi et al., 1965, 1973) 6wuto moxasamo, ato mrJ[HI{
romupyer cuuTes PHH OGenoxcmHTesmpylomero ammapaTa MHTOXOH[-
puit. Kaknas mosnexyma comepxutr omud ren 16S u ogum rem 128
PHK muToxomnpuanbhsix puGocoM (Momexynaspuslii Bec atux pPHK
pasen 0,53-10° u 0,36-10° mamxsrom). I'mGpmamsammeir B ycaoBuAx
naceimenna pPHK ycranmosieno, uto um coorBerctByer 18—20%
mr/JHK wrcenmonyca (Dawid, 1970, 1972a) uanm 20% wmr/JHK HeLa
(Attardi et al., 1973). 3% Bceit M IHK xcemomyca n 4% H-renn
mr/IHK wiaerorx HeLa ruGpuausyiores ¢ paruueil HU3KOMOJCKYISP-
aeix PHHK mMurtoxomrgpuii, 8 koropyio Bxoasat 5S pPHK utPHK. Kpome
roro 3 rema TPHK moxanuzosarsr B L-memm MrJHK (Attardi et al.,
1974). O6mapymnsaemsie TPHK Murtoxonpapuil meiicTBUTENLHO ABIA-
forca tpauckpuntamu ¢ MTIAHK, a me mpumechio muromrasmarmye-
cknx TPHH, nmeromux mociemoBatenpaocta, romojioruanbie mr/HEK.
JlorasaTeIbCTBOM DTOMY SABIAETCA YYBCTBUTEIBHOCTH cmHTe3a TPHEK
k Gpomucromy otummio (Zylber, Penman, 1969), xoropsit Gmoku-
pyer tpauckpumniuio MTIAHK muroxounpuansroit PHK-nornmepasoii.
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Hosmaectso remos TPHK B Monexyne Mt/THE Tounmo me ycrtamon-
JIeHO: BO3MOKHO, 9TO OHO MOMKeT BapLUPOBATIL y Pa3HLIX OpPraHm3-
MoB. HemssectHo Tamxe, kakue mMmenno TPHH npencrasiensr B mii-
TOXOHJpuaibHOM reHoMe. Ilo pacueram JlaBuna (Dawid, 1972a),
B onuoit Morexyne Mmt[lHH xcemonmyca umeercs 15 remos TPHHK. Mn-
TOXOHApHUN ofnanaT cnenuduanbM Aiusa Hux mHabopom TPHHK. 9tn
TPHIU no akumenTopHBIM CBOMCTBAM I TIePBHUYNON CTPYKType OTIAHMIA-
ores o1 TPHHR nuromnasmsr. Cpegn TPHHE mntoxomppmit o6napysxe-
ma ¢dopmmnmetuonnnosaa TPHHK, ywsacTByonas B WHHNMAIMUI CHHTE-
3a Genra Toabko B MuToxouapusax (cM. Tayse, 1977).

ITomnmo remos PHH Genoxcuuresupyromero anmapata, B MTJHK
HIMeIoTCA TOCIe[0BaTeNbHOCTH, KOMIIEMeHTaPHbIE MHITOXOHIDPHATb-
geiM HepuGocoMreiM PHH. ¥V kcemomyca, mHampuMep, 5Tu mociefoBa-
rerwrocT cocraBaaoT 16% mrIHK (Dawid, 1970). IInnnoma Takux
"PHK me ycramosunema, mo-BuanmMomy, oun sBisiorcs MPHH mexoro-
PEIX CyOBeMHUIl MUTOXOH[APMATLHBIX (epPMeHTOB, CHHTE3 KOTO-
PBIX KOHTpOJHUpYyeTca coO0CTBeHHBIM reHoMoM Mnroxomapnit (Schatz,
1975).

IMpepmonaraercs, uto mTJHHK koaupyer mekoropsle cy0'hbeTUHUITBI
TaKuX cHenu(PUYHBIX MATOXOHIPUANBHHIX (PePMEHTOB, KAK MUTOXPOM-
OKCHIa3a W OJUTOMHAOWH-1YBCTBHTENbHAsA aneHosmuTpm@ocdaTasa.

Amanus ¢ momompw rubpupusanym moauA-comepxamux PHK us
mutoxonnpuit ¢ MTJHHK moxasam, uro BoceMb pasublx (pparmuii Ta-
knx PHK umeor romomoruro ¢ MrIlHK, . e. xomupyroTca remomom
muroxouapuit (Ojala, Attardi, 1974).

ITo pamEeM ATrtapam u corp. (Attardi et al., 1975: Attardi, At-
tardi, 1971), Tparckpn6upyorca obe H- u L-menu mrIHK, npu stom
CHAYalla CHHTe3UPYIOTCA BHICOKOMOJIEKYIAPHBIe TPAHCKPUITHI, KOTO-
pHle BaTeM IIOfBepraioTca mporeccwury ¢ obGpasosammeM pPHE,
TPHR n npyrux ¢ymromonansmo smagumeix PHH muroxoumpuit. Ta-
KuM oOpasoM, morasaHo, uro y HelLa npoucxomur cuMmerpwuynast
tparckpunnua MTIHHK. B xome mpomeccmara smuMuHUDYeTCA YacThb
TIocIeloBaTeIbHOCTEH, COOTBeTCTBYIOMUX «cmeiicepam». Ilo mammBIM
Hasuga (Dawid, 1972a), okomo Tpetm mocmenosatensbrocTelt MTJHK
He TipecraBaero B PHH, dyrrumornpyomux B MOTOXOHIPUAX.

ITocnenoBatrensroctr MTJHK mocTaToumHo KoHCepBAaTMBHBI B IIpe-
fcrax omgHoro Bupa, Tak d4ro JJHK Bceit momymamum Murtoxommpimit
ONTHO} KJIETKI, JlajKe TaKo#l OOJBINON, KAaK OOMUT, MIM KIETOK pa3-
HBIX TKaHell WM Jla’ke PasHBIX KMBOTHEIX BTOTO BHIA IIPAKTAIECKH
omuraKoBsl (Dawid, 1972b). dto 6HI0 HmoKa3amo B ONKITaxX IO peHa-
rypanun MTJHK — ofpasylomunecs peraTypaTsl He uMeloT obnacreit
HellpaBuibHOTO cnapuBanud. Hamnporus, Mr[IHI{ pasmbix nupmos sxu-
BOTHBIX XOTA W CHOCOOHBI peHaTypupoBaTh, HO pEeHATYPUPOBAHHBIE
MOJIEKYJBI TIIABATCA IPH HUBKHX TeMIepaTypax, M B BJIeKTPOHHOM
MITKPOCKOITe MOJKHO BHI€TH, 9TO 3HAUNTENLHAS YaCTh TOCTEIOBATONh-
nHocrefi [ITHK me BoBmeuena B ruGpuasl. Cosmectmblit orrnr mr/[HHK
00OIIMTOB ABYX Onm3kumx BUOoB kKcemomyca X. laevis m X. mulleri
IpuBOANT K peHarypamum Toabko 70% mocienosarensrocrein JTHH.
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W3 unx y 50% ™omekyst ne cmapeHa 4YeTBepTas YacTh BCEX OCHOBA-
uuit, Tonbro 20% 1ociemoBaTesbHOCTEl 00pa3ylOT TETEPOUYILIEKCH
C MaJbIM 4ICJIOM HecnapeHHbIX ocHoBamuil (6%) (Dawid, 1972b).
Bce aTo maio ocHoBaHHC IPCIIIOJNOIKIITH, YTO Y KCCHOIIyCA IMBEPreH-
nus MrAHHK B xome sBosonmn BunmgoB mjet OslcTpee, WeM simepHOIT
IOHK (Dawid, 1972b), i oTo aBasgercs pe3yabTaTOM TOTO, YTO MUTO-
XOHAPUI KaK MHOKeCTBEHHBIC CTPYKTYpPbl KICTKIT IOABEPraroTcs
Goapiiemy, uem sjepuaa JHK, wucny remepanuit (muwios peruiika-
), crmocoGeTBYOIIeMy HaKOIIeHHio MyTamnii. Bee 3To, ogHako,
He O0BbACHAET MeXAHH3Ma, ¢ HOMOIIBIO KOTOPOTO TOMJEPIKIBACTCA
cxopcrBo MTJHIK B orpoMuoil momymamim ocobeil BHYTPH OIHOTrO
Bufa, u obpasoBamiia sujiocnenududcckirx pasmnunii MrIHI B xone
9BOJIIOIHIT BIIJIOB.

Buoeenes mr/[HK. Ha npocreiliunx opraHuaMax-syKkapliorax, Ta-
rux kak npoxsku (Bolotin el al., 1971) 1 ueiipocnopa (Diacumakos
et al., 1965; Reich, Luck, 1966), Obino moxasaHo, 4To MHOTIIe Ha-
cle[ilcTBeHHBIEe CBOIicTBA MHUTOXOHJAPUII IepefaloTcsi He depe3 sAAPO,
a uepe3 IuTomiazMy. JJsA BBICIIMX OPraHII3MOB CTPOTHX [OKa3a-
TEJIBCTB B MOJNB3Y IITOINIa3MaTHYECKOTo myTu He moiaydeno. C mpy-
roil CTOPOHBI, MMEIIICh CBIIETEIbCTBA OTHOCITEJNBHO yYacTIA B OHO-
renese MutToxoujpuit xpomocomHoit [JHH. T'u6pupusanmeit mr/J[HK
¢ apmepuoit [JHHK 6ruio o6HapymeHo Hamndie B AAePHOU XPOMOCOM-
woit IHK meGonbuioro umesra IOCHEIOBATCILHOCTEH TOMOJOTITUHBIX
mMt/JHH. Ucxona us momexynsaproro Beca MTAHK 1 cremenn ruGpm-
musyemoctu ¢ Heio safepuoit [JHH, mosxuo paccuurats wmeno jory-
coB (Komuil) MUTOXOHAPHAJLHOTO TCHOMA, HPIICYTCTBYIOIUX B sAMlep-
Hom remome. Ilo mammniM Bopcra m Kpyma (Borst, Kroon, 1969),
HanpuMep B reromMe IblILIenKa, uMeerca oarh komuir MTJHK. Tiumno-
Te3a yyactug afapa B Haciemosanun mMt/lHK mpusiexarenbna B ToMm
CMBICJIEe, 9TO OHa O0'bACHAET BHYTPHUBHIOBOI KOHCEPBATHU3M HYKJIEO-
THAHOI mociaenoBateabrocT MTIHH, mocko/sibky B 3TOM ciyuae Best
obpasylomasca monyuaanua morekyn MrIHHK aBiasercas wommamu me-
cxoabKux nokycon apepHoit [HHK (mpnaumum «xosgum» — «pab»).
OpHako OOBITH 10 TUOPHMII3AIUM HC OYEHD J0Kas3aTelbHbI, TAK KaK
OpaKTHYeCKH HEeBO3MOMKHO IMONYYHTH IpelapaThl sjep, COBeplIeHHO
cBoOomHEIe OT mpuMecn Mutoxougapuii. Ilosromy mpu ruGpupmsanun
¢ sagepuoit [JHHK cBaspiBaHme MOMeT MATII He CTONBKO C CaAMHUMH
anepebiMn [THH, croapko ¢ JHK MuroxonmpuanpHeIx mpumeceit.

Hosetit monxon k usydenrnio maciemosanus MTJHHK 6vur npume-
Hen B pabore Hasupma u Biswaepa (Dawid, Blackler, 1972). Asrops
HCIIONb30BAJN IOJOBbIC THOPHUBI ABYX BHAOB KceHomyca — X. laevis
n X. mulleri. Muroxouppnainusie [JTHK sTux BHI0OB B 3HaUYHTeNLHOI
CTeNleHN Pa3iUYAIOTCA IO MEePBHYHON CTPYKTYpE, I METOJOM TuGpH/Ii-
3alUMi BTO MOJKHO BBIABUTDH, Ja)ke €ClIU OHM HaXOIATCA B CMecH
(Dawid, 1972). IIpesxpme Bcero OBIO0 TOKa3aHo, YTO B TOKOJEHIU
F, y rakux rubpupmos naciegyerca toabko MTIHK martepurckoro
tuna. 3aTeM mpoBopmiach rubpmausauusa apepuoit [HK rubpupa F,
¢ Mr[ITHK (sBepuee ¢ PHK, monysennoii tpamckpmmueii mtJHK in
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vitro) mncxommpix BumoB X. mulleri wmwrn X. laevis. B Takom Ba-
pPHAaHTe, ecqy HACIEAOBAHIIC TeHOMa MHUTOXOUJPUII HJAET TOJLKO Yepes
nuromiasmy, npemaparst agepuoit [JHK ru6puga F; X. mulleri 3
n X. lacvis & momHBL OBITH 3arpA3HEHLI TOJIBKO MATCPUHCKUMHU
mr/IHR X. mulleri. OmsiTer moxaszaniu, 4to rilpuii3yeMocTh Afep-
woix [JHHK ru6puga Fy ¢ mrJHK X. laevis Obiia ue Bslme, vem
rIOpuAN3yeMocTh B KOHTpoJe, T. ¢. ¢ agcpuoit JIHI{ nexonnoro nwma
X. mulleri. Taknm o6pasom, Hajuyme B sAjpe THOPHJA OTOBCKMX
xpoMocoM X. laevis He BINANO Ha BEJIMYUHY CBA3BIBAHUA, T. €. I'MO-
punusyemoctn ¢ Mr[JHK X. laevis. B 1o ske Bpems, ecanm ruGpumu-
saruio MrIHK X. laevis mposomuinu ¢ apepuoit JTHK X. laevis, xo-
Topas Morja ObIThL sarpsasmnena murorurasmartnuccrkoit MT/IHK X. lae-
vis, cBassiBanme OBLIO 3HAYUTENBLIBIM W [0 PACYCTy COOTBETCTBOBAJO
Hannauio npuMmepuo msatu Kormuil MTJHI{ B remome X. laevis. ABTopst
CIIpaBe[INBO 3aKJII0YAIOT, YTO ITH pE3yJaLTATHI CBHJICTEILCTBYIOT B
HONb3y LUTOIIazMaTudeckoro nytu mHaciegosannsa Mt/ HH, a rawxe
06 orcyrcteuu B JIHK xpomocom noxrycos, romomormgasix Mt/JHE.

JHR xearra

Hamuane JIHH B sxenTKe mMokazaHo JIA pasHbIX >KUBOTHBIX —
aarymiek Rana pipiens, xcemomyca (Baltus et al., 1968; Hanocq-
Quertier et al., 1968), tpuromos (Baltus, Brachet, 1962; Ohno
et al., 1964; Steinert, Van Gansen, 1971), mopckux esmeit (Piko et
al., 1967). Ilo nammaeiM Bansryce u np. (Baltus et al., 1968), y kceno-
nyca :mearounas JHK cocrasager 65—75% nuromnasmatmaeckoit
IOHK, B siimax mopckux exeit ee me 6Gomee '/; MMHK samm (Piko
et al,, 1967). Hammune JHK B menrounslx mmacTnEkax amPubuii
ObLIO TMOKAa3aHO THCTOXMMUYECKN II0 CBA3BIBAHIIO MEICHOIO AKTHHO-
munnaa (Steinert, Van Gansen, 1971). 9ToT MeToj BIepBBEIE UCIIONH-
sopaqiu Bpame u @ur mia seiapaienus [JHHK B muromrasme oorura
tputona (Brachet, Ficq, 1965). Kpome Toro, sxentounyio [JTHR ompe-
Menanu GmoxMMmYecKH Tociae Beenenns ua aur amduouit (Hanocq
et al,, 1972; Baltus et al., 1968). MHK B j<earTodmsix IacTHH-
Kax aMulbuii o4eHb MPOYHO coefnHeHa ¢ POocHOTMPOTENHOBBIMI KOM-
nonentamir (Baltus et al., 1968) u mosToMy ee TpymHO 3KCTparupo-
BaTh M3 BTHX CTPYKTYP B BBICOKOIOJIMMEPHOM cocToAanun. ToabKo
ncnonb3osauue Meroga Kup6u u Kyra (Kirby, Cook, 1967) mosso-
auwio seiieauts [JJHK u momyunti ec xapakrtepuctirky (Baltus et al.,
1968; Hanocq et al., 1972).

JITEKTPOHHOMIIKPOCKOIIIIeCK: Obliio moxaszaso, yro JHK ixearou-
HBIX ILTACTUHOK IIpeJCTaBiaseT cobGoil JIrHefiHBIe CTPYKTYPHl H 3THM
oriyaerca oT MupKyaapusix Mitoxouapuanbusix JHR. lnmsa Mo-
aexys romebiercs or 0,67 mo 22,6 MK, 4TO COOTBETCTBYET MOJEKY-
napuomy Becy 1,3—43-10° mannrom. CyMMapHBIi TYKICOTHAHBIN co-
cras sroit [IHH y kcemomyca u MOpCKHIX csKeil NPaKTHYeCKH COBIIA-
MaeT ¢ HyKJIeOTHJAHBIM COCTABOM sfepHoil m mutoxounpransHoit [THHK.
llosToMy ux He ynaerca pasfenuTs HeHTpu@yripoBaHHeM B rpanueH-
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re maotaoctn CsCl, Tak kak maaBydas miaotrnHocts (p) JHK Mmmro-
xounpuit, JHK sapmep m ’KelTOYHBIX IIACTUHOK OIMIaKoBa. Bmecre
c tem JJTHK mentka oTamuaeTrcd OT MHTOXOHAPHANBHON IO CIOKHO-
CTH COCTaBa, UTO CJIefyeT W3 CPABHEHUA CKOPOCTU peHATYpamul BTHX
JOHHK. Tax, ecam mpoBOAMTH OTKUT [eHATYPUMPOBAHHBIX HpeIapaToB
IHK B ycioBuax muskux xommenrtpauuit [IHK uan B Tewenue Ma-
Jgoro BpeMmenu, To wMmurtoxoHapumannvEas [[HK peunarypupyer mou-
HOCTBIO, a jKentouHas u amepras JHK B stux ycmosusax mpaxrtudge-
CKN He PEeHATypupyIoT. OTO TOATBEPKIEeHO IeHTPU@YrnpoBaHMEM B
CsCl. xoTopoe mo03BOJAAeT OTHACAMThL ONHOHHUTYATHIC TEHATYPHPOBaH-
umeie [[HK or meymmTuateix pemarypupoannsix [JHK (Hanocq et al.,
1972). ¥V axcomorna Ambystoma mexicanum mnaBydas ILIOTHOCTH
skearounoii THK (1.699) menpme, weMm amepuoit (1,704), m Gonpme
muroxonmpuaasaoit JHK (1,696), caemosarearno, stn [THK oramya-
10TCa 1m0 Hywacotnaunomy coctray (Hanoeq et al.,, 1972). 3to mosso-
aseT 3akmo4nTh, uto sKentognas JIHK mpencrasiser co6Goit oco6srit
run JTHHK.

IIpoucxoxnenne m pons [ITHHK sxenxtka mewssecTust. Mccnemosa-
HUA B HTOM HANDaBIeHAN BeAyTCA B OCHOBHOM B mabopartopum Bpa-
me. B aTtix paGorax mokasaHO, 94TO Ha CTaAMM BWTEJIOTeHe3a He
MPOMCXOAUT BKIIYeHMA Medenoro TmmmmurEa B JIHHK menatoursix
nnacTaox oonnros amMubmit (Baltus et al., 1968), wto mossoamio
BBICKA3aTh TPEJIION0/KeHIe 0 HAININH YK30TCHHOTO MCTOYHUKA JKel-
rognoit [JHK. Tlockonsxy BMTeMTOTeHNH, CUNTe3UPYIOMUACA B Tede-
HHU, 3aT€M TPAHCIOPTUPYETCA depe3 KPOBb K ANTYHNKY I M36HMpaTeabHO
accuMunupyvercsa oonuramMu (cM. raasy 3), Bpame mpeamonoxum, 9To
B aTOM mpoiecce moxeT ydactsoBaTh [JHK. On ommcsiBaer (Brachet,
1969) sHauMTeaLHBIe IUTONOTHYECKME M3MEeHEHNA KIEeTOK IedeHW U
HPHUTPOIUTOB B OOJACTH KPOBAHBIX CUHYCOB B INEYEHHM, B TOM UHCIC
nereHepaTMBHBIE W3MeHEHNS Alep BO BPeMA aKTWBHOTO BHUTEJJIOTeHe-
3a y marymikn. [{amee Bpame cumraer, ato THK B xoMmmiexrce ¢
JUMONPOTENIaMA MOKeT HTpaTh poJb B OlpeNleleHNN aHMMAaIbHO-
BEeTETATUBHONW HOJAAPHOCTN Anm. Hak oH mpepmosaraer, 9T0 0CyIeCTB-
ngerca nyteMm copbmnm [THHK-BuTenmoreEMHOBOTO KOMILIEKca CIenu-
hUYecKNMN pemenTopaMn KOPTUKAJIBHOTO CIOA OOINUTA, JOKAJIA3aIHs
KOTOPBIX CTPOrO oIlpesiesieHa.

HKommaecrso sxerparnpyemoit sicexroanoit [THK mna aum am@nomit
He Bcerma BocnpoussoguMo (Hanocq et al., 1972). B meroropweix cary-
qasgx Habmiomatorcs sHaunTenbHble moTepu. Cumraeres, 9To 3TO 3a-
BHCUT OT M3MEHCHHSA COMleP:taHNa NByBadcHTHHIX moHOB (Mg**, Ca®t)
B Alie B MepHOJ OBYJIANNN M MPOXOKINEHHMA AWI II0 AimeBogaM. Xa-
HOK T JIp. CCHLTAIOTCA HA CBOM HeolyOIMKOBaHHBIE JaHHRIE O TOM,
TO BBIICPIKUBaHIE OBYJHPOBABIIMX OOIMTOB B pacTBope PuHrepa
¢ 10~ Mg** npuBomUT K 3HAYATENBHOMY CHIKEHHI0 COJepPHaHUA
JTHK Bo ¢pannun mentka (Hanocq et al., 1972). Boamosno. urto
B KOHIle 0OTeHe3a MPOMCXOAMT rujpoans dactu eatognoir JIHE,
B pe3yJbTaTe Yero HONOJHAETCA UYJI HU3KOMOJEKYIAPHBIX Ipejle-
cereepnakoB JITK — nesoxenpnGonyricoTnon, HY/KHBIX JJIS WHTeH-
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cusnoro curTesa JJHK mocie ommogorBoperus. Bmecre ¢ tem Bpaure
He HCcKI0YaeT akTuBHYI0 poab [JHHK kar HOocnTens remeTwdeckoit wu-
¢opmanuu B pe3opOuuu jKeaTka B xome smOpmoreHesa (Hanocq et

al., 1972).
CHHTES3 [JHK B OOTEHESE

Adepnas JHK ooyura

Pennurauns xpomocomuoit JJHK mpomcxomur B camom Hagame
ooreHe3a, B Ipemeiiornueckoit S-aze (Ficq, 1968; Gall, 1968; Mac-
Gregor, 1968). 3arem manpHeiinlee mMpoxoMmeHuUC Meiio3a GIOKEpY-
eTcsl HA CTafuU MUINIOTEHBI Ipod)asbl IMEePBOTO JeNeHUdA, I B TedeHne
BCEr0 0OTE@HE3a PO OCTAeTCA AUIUIOUIHBIM II0 YHUCIY XPOMOCOM,
HO KayK[gas XpoMocoMa cofep:kuT yaBoennoe kKoiugecrBo JHHK, rax
970 CyMMapHOe ee cofepKaHue JOKHO GHITH PaBHO IeTHIPEM TaIllo-
umHELIM sKpuBagenrtaM (4c). elicTBmTenbHO, B Afipe 0ONUTA MIEKO-
puraomux  (Van-de-Kerckhove, 1959) m mexoToprelXx BHIOB depBeii
(Govaert, 1957) u maceromsix (Milnard, 1954) maiimemo 4c JTHEK.

BMmecte ¢ TeM yjKe B paHHUX HccCaefoBaHMAX Ha aMpubusax OBLIO
o0GHApYKeHo, 9T0 AAPO OOMUTA — 3aPO/BINIeBHIl My3bIpeK 3HATIUTENb-
HO GOoJbINCG II0 pasMepy sAfep COMATUYECKHX KIETOK, M B HeM cojep-
mutca O66nbuiee Koaumdectso JHHK. B oomurax aarymxm Rana pipi-
ens ompegeasiemoe kosmdectBo sfepuoit [THHK 6ro B 100 pas Gosn-
me (Haggis, 1966), a y tpuroma Triturus viridescence B 2 pasa
Gonsme, ueM 4c JHK (Izawa et al., 1963b). Kax m mpm ompemeine-
Huu cymmapuoro cofiepxanua [JHHK B siime, Beanuuna 531010 «U36HIT-
Ka» agepuoit JHHK B sHaunmTennHoll cTemeHn 3aBucela OT crelu@md-
HOCTH McHojib3yemoro Merofa. Ilo mabmiofienusam Msasel u np. (Iza-
wa et al., 1963b), mpu mcmomb3oBaHMM (UIyOPOMETPUIECKOTO METOAA
mojy4aloTess fanusle mpumepHo B 10 pas BbIme, geM mpu gndenmi-
aMuHOBOM Mertofe. Ho fmaske mocie BHCCEHHS COOTBETCTBYIOIOUX IIO-
IpaBOK Ha HecHeHW(PHIECKYI0 peaKOui0 ImOJydeHHBIe NMU@pPH oKasa-
aucey ciauinkoM BeicokuMu. Comeprxanme JITHK B xpomocomax oomura
Yy TpATOHA B pacyeTe Ha [UIUIOMAHBEIN Ha0Op XpoMocoM OBLIO B de-
THIpe pasa 6Goabine, uem B dpurpomurax (0,39-10~° r B oommre ®W
0,089-10~° r B spmrpormurax). Kpome roro, [JHK 6sima obmapysena
B HyKWJeoIUiadMe, M ee KOJIMYeCTBO OBLIO PABHO COMEPIKAHHUI0 B XPO-
mocomax — 0,8-10~° r. Takum oGpasom, Bcero B Anpe ObLIO HalgeHO
1,4—1,5-10~°r THK (Izawa et al., 1963b).

Hanuawe wus6sitognoii JIHK B smgpe oomumra mo cpaBHEHHIO
C COMAaTMYECKUMH AApaMM IOATBEPMKIAEHO U B NaJbHEAmINX Hcciefo-
BaHUAX, B KOTOPHIX GBLIN MCIOJAb30BaHEI Gojiee COBpeMeHHEIE METOJBI
anmamusa. Bpayn n Jlasug (Brown, Dawid, 1968) ompegmensanu comep-
sanne [[THK mocie Bememenns BelcoKomomuMepHEIX mpemnapaTtos [THK
u3 sagep oomuroB 1 uentpudyruposanus B CsCl. Bruro oGHapy:keHO,
9T0 pmeilctBETenbHOe Kosmdectso J[HHK y axcomormein Siredon mexi-
canum u Necturus maculosus B supe oonura ma 20% Gombime, gem
B Spax JPUTPOMUTOB. ¥ JATYIIKH Kcelollyc M30BITOK B HATH pas
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foJpie, HO aBTOPBI CUITAIOT, UTO ONpEMCIeHHYI0 YacTh ero CcOoCcTaB-
aser upnmech MTILITI 3a cyer masmumanmsa MUTOXOHApPHM Ha IOBCPX-
HOCTL Afepuoit MemOpansl. [mapuslii peayibrar 9Toit paloTsl 3ak.IIo-
yamzca B ToM, 4To B cocraBe sjepuoit [JHIU obuapyskema momomunm-
TenpHasA (PPaKIIs, KoTopas IpU LeHTpu@yrupoBaHHM B TpajiuenrTe
CsCl BeIgBIANACh KaK TAKeNbIH caTemainT. AGCONIOTHOE KOJMYECTBO
oroii caremnuruoit [JHK y mccrenyemsix BupoB am¢pubuil mpuMepHO
ogunakopo. C momouinio rubpupmsauu MoKasaHo, 4TO B ee COCTaB
BXOJIAT HocaefoBaTeanpHocTn, kommemenrapasie pPHK (Brown, Da-
wid, 1968). 970 103BOMIIO TLPCANONOIKITH, 4TO U3OBITOK sAlEPHOI
IOHK oomura iipejcrtaBjicH MHOIOYUCIEHHBIMII KOMUAME pnbocoMalb-
HBIX TCHOB.

JHK ce0600nblx adpviwer ooyura

Eme pance Ovuio ofmapyskeHo, 4TO B B3apOJBIIIEBOM Iy3BIPDL-
KC OOIUTOB pAasibIX BHoB aMuomii comgepiaTca MHOTOYUCICH-
mele saapbmmkit (Wilson, 1928; Painter, Taylor, 1942). Taxue sxe
Habuomenust nMesic, 1t na oonurax pei6 (Jamamoto, 1956; Caxywn,
1961). IICKTPOHHOMUKPOCKOMNYCCKOE H3yUeHME ITUX AAPBIIIEK I0-
Kasalo, YTO OHM HC CBA3aHBI C XPOMOCOMAaMI, a PACIOJIOJKeHbl HA
agepuoit memGpaue (Miller, 1964, 1966). Ctpyxrypa ampsiimer Harmo-
MuHaeT Oychl, HUTh KOTOPBIX cocTouT u3d wyscTsurenabHoro k¥ JIHHasze,
a rpanyisl — uyBcTBuTednnoro k PHHase marepmama. Takum oGpa-
30M, KOMIIOHCHTHE CBOOOJHLIX S/IPBUIEK CXOAHBI € KOMIOHEHTaMI
XPOMOCOMHBIX SIJPBIIIIEK COMATHIECKUX KIeToK. Hpome Toro, mo BKIIO-
9eHHI0 MEYCHOTO ypUAMHA W JICHCTBUIO aKTHHOMUInHA D Onuro 1mo-
Ka3aHo, YTO B CBOOONHBIX AMPBIIKAX UAeT aKTuBHbii cunte3 PHK
na marpune JHK. Tak Kar AgpelIIKn coMaTH9eCKHX KIETOK Ipef-
craBnfaOT coboit Mecro cuuresa pubocomusix PHH (MacMaster, Tay-
lor, 1958; Woods, Taylor, 1958) 11 B ux ¢TpyKTypy BXOJUT Yy4acTOK
XPOMOCOMBI — TaK I1a3bIBaeMblil JIOKYC SJIPBIIIKOBOTO OPTaHU3aTOPa,
cofepsramunii pnGocomusie rensl — pJIHK  (Ritossa, Spiegelman,
1965; Birnstiel et al., 1968a, b), Mo:kHO OBLTIO AyMaTh, UTO Te Ke
(OYHRI[IIN BBINOJTIAIOT U CBOOOHBIE SIAPBILIKII OOIUTA. JTO HALLIO
csoe mojrscpykfeine B pabGorax Iosra, Ilapao, Msxonca, Bepucruma
n np. (Gall, Pardue, 1969; John et al., 1969). MeTtomom ru6pu-
musamui in silu, T. e. MpAMO Ha (UKCMPOBAUHBIX IMTOTOTMYECKIX
mpenaparax, GbLIO IIOKAa3aHO, YTO CBOOOMHBIE MHOTOUJIEHHEBIE APBIIII-
ru comepsrat [JHHK, rommremenrapuyio pubocomuoit PHE.

HKosmirgeero ¢BoGOIIBIX SIPLINIEK M MX pa3Mepbl B 3apOBLIIIEBOM
TysbIPbKe OOIIITa MOryT ObITh pasHbeIMu. X MHOTO, Halpumep, y aM-
¢ubnit, y tpnroma Triturus viridescens — 600 (MacGregor, 1965),
y axcororass S. mexicanum — 1000 (Callan, 1966), y xarymku ce-
nomyc — 1500 (Miller, 1966; Perkowska et al.,, 1968). Croxp ke
Gonpmoe wux uncao B oomurax pei6 (Carym, 1961; Ummmenckiii,
1971). Ounamerp srux spapeines woneGiaeres or 0,4 1o 1 M.

Y HeKoTODLIX IIpeJicTaBNTENCHE MOPCKIX GecmosBoHOMHBIX Spisula
solidissima 1 Urechis caupo imeerest ojiHo, 1m0 CHILHO YBCAITCIIIOE
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Tabauya 3

Codepacaiue  «xposocosioiin u «adpuwkoeoliy JITK ¢ cosamuueckux adpax u
sapodvutesom nysspvke y uemsipex eudos amPubuii (6 ne) (Brown, Dawid, 1968)

«fIpprimroBasa» JHHK

X poMocoMHasl
HH‘H B XpoMocoMax B 3apoabIIIcBOM
Bux ny3bpbKe
B 3apOMbI- -
kc* 1epoM ny- ToTajdbHaA pIOHK *** toranb- PILHE *oxx
3BIpbKe ** HadA
Xenopus laevis 12,6 70 0,02%%* 0 014 25 5,3
Sideron mexicanum 140 170 — 0,16 13 5,5
Necturus maculosus 380 500 — 0,08 30 9,3
Triturus viridescens 178 — — 0,16 — 8,5

HosuuecTso ramiougnoro cogepsanua JHK B sAgpax coMaTauecKux Kietok mias N. ma-
culosus ompeneneno gudeHuIaMUIIOBHIM METOOOM B apuTpouuTax, gad X. laevis B3sATO U3
pagorsr Hasupma (Dawid, 1965), maa X. mexicanum u T. viridescens m3 paGoT 3mcTpomMa
(Edstrom, 1964) u I'ona n Komana (Gall, Callan, 1962).

* PaccymMTaHO MCXONA M3 TorjoueHds rnpu 260 am ¢ppakuuu JTHK, nonyuenHolf mpu neHr-

pudyruposaHun. BHeceHa mompaBKa Ha MOTCPIO IPH BLIZEJEHUH M LenTpudyrupoBaHum.

"% PacCUMTAaHO MCXOAA M3 OTHOCUTENbHOro comep:aHua ¢pakuuu JTHHK, romomorumuHoit

PPHH, onpepeneHIioro B ombiTaX MO rubpPUIMA3ALNM.

*kx PaccyMTaHO MCXOmA M3 MAHHLIX BepHcrtuma u mp. (Birnstiel et al., 1938), B KoTOpuIX
BBICOKOIIOJIMMEpHAA GpaKIUa, cogeprkamasn romojornunsie pPHE mocnemoBaTenbHOCTH,
orgenena neHTpudyruposanuem B CsCl. OTHoCUTENnbHOE cogepkaHue ce pasHo 0,15—0,2%
ot Toranbuoit THH sagep.

B pasmepe saapeimko (Brown, Dawid, 1968). ¥ macexkomsix, mampi-
Mep Y CBEpPYKOB, B AJApax OOLUTA MMeeTca OHO OoJbInoe (mepBIiy-
HOE) SAMPHINIKO, OKPY/KeHHOe MHOTOYHCIeHHBIMH MaJieHLKuMu (BTO-
puunsiMu) appeimkamu  (Lima-de-Faria et al., 1969). ¥V amdubuit
SPBIIIKA COMEPKAT ONHY MM HEeCKOJIbKO ([0 YeThipex) KONBIEBBIX
moneryn JHH, mpepcraBasomux pemiuka ¢ yIacTKa AAPHILIKOBOTO
oprarusaTopa (MacGregor, 1968), npuueM B ofHOI MOJIEKyJe HETOJ-
Has peIinKa ¥ YHCJIO ANPHIIIEK COOTBETCTBYET, a YHCJIO KOJIBIEBBIX
MOJIEKYJI HaMIioro GoJbmie KOMHYecTBa KOMHI sPHIIIKOBOTO OpraHH-
3atopa. Tak, comepsranue pIAHHK B agpax amdpubuit (Brown, Dawid,
1968) y Tpex pasubix Busmos N. maculosus, S. mexicanum u X. lae-
vis mpaxTuieckn opuHakoso — 5,3—5,5 nr pJlHHK (cm. Tabu. 3). dro
coorBerctayer 7-10° xomusaMm puGocoMaibHLIX reHoB. Ecin B yiacTke
AAPBINIKOBOTO OPTalu3aTOPa XPOMOCOMBI y KeeHomyca umeercs 450 re-
nos pPHHK (Brown, Weber, 1968), To ofmee umciio Kommii Tarux
yuactkoB pano 1,5-10°. McHIIO Takoe KoIM4ecTBO sApbImiek oOHa-
pysceno y kcemomyca. Ojnraxo xoamueerBo xonbuessix p/IHH, ompe-
HeisieMoe B OAHOM Afpe oonuva, paBHO 5-10° T. e. 3HAYUTENBHO
Gonvure (Brown, Dawid, 1968). B appoimxe umeercss ot 8 mo 1000
puGocomanpubix mucrporos (cM. Hough, Davidson, 1976).

JAHI{ cBoGonnbIX AMPHIIEK 00IUTA OTJIMYAETCA MO MIaBydeil IJIOT-
Hoctu ot JHK sappermex comatmueckux wietox (Evans, Birn-
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sliel, 1968; Birnsticl ct al.,
1968b; Brown, Dawid, 1968): y
- 41699 4679 OOBIYHBIX COMATUYECKHX SIAPHI-

[IeK IVIOTHOCTEL paBHA 1,723 r/cM?,

y JHOHK sagpoimer oomuToB —

1,729 r/em?® (pmc. 1). Opmaro
2

cymMMapHoe copepsikamme ['I]-map
OMHAKOBO y TOU ® Jpyroi
IOHK —67%. Oxasanoch,9TO pas-
nuaus o0yCIOBICHEI pasioil cTe-
OEHBI0 METWIMPOBAHUA OCTATKA
OHTO3WHA: § COMATHIECKUX ANPHI-
mex mermwmmposamo 13% ocrart-
xoB nuro3uHa, 8 JJHK cBoGomERIX
AAPHIIIEeK METHWILHBIG TPYIIEI OT-
cyrcreyior (Dawid et al., 1970).

Ocob6ernocrs crpoerusi JHK
Afnpeimer  (OTCyTCTBHE MeTHIH-
POBAHHOCTH) W JIOKAJIM3AIUA MX
BHE XPOMOCOM Majii OCHOBAHNS
Yomnnecy BLIIBUHYTH THIOTe3y 00
SIMCOMHOM IIyTH HAacJeqOBAHASA
appeiter B ooumre (Wallace et
al., 1971). AprymenTamMu B IOIb-
3y 9TOTO CIYKWIH B APyrue AaH-
Hble. Bo-mepBEIX, OTHOCHTENBHOC
KONHIECTBO BO3HMKAIOIIHX SIAPbI-
IIeK B Afpe OOMHTA He 3aBHCHT OT

Puc. 1. Obrapymeune aMmiadunupo-
BAHHBIX PUGOCOMHEIX TEHOB B COCTaBe
JAHK n3 oonmroB aMpnlmit

IOIHK Brmedsaau u3 Agep COMAaTHYeCKMX
KIIeTOK (I) M 3apOABIUEBBIX NY3BIPHKOB
OOLMTOB (2) Tpex BUAOB ampuomit: X. lae-
vis (a), S. mexicanum (6), N. maculo-
sus (€) u ucHTpudyrupoBasu B rpPagueHTe
nioTHocT CsCl. PermepoM CIYKHJ CONOJM-
mep mnoax dA—dT c¢ nnasyweit  1miaoT-
"HocThi0 1,679. BuU@HO, YTO B COMAaTHue-
ckux kaerkax JHK (1) BBIABIAETCA
TOJHKO OAMH MUK C IJIaByyeil mJIOTHOCTHIO
1,699 (y kcenomyca), y S. mexicanum —
1,704, y N. maculosus — 1,707. B JIHK

3apOMBIIEBLIX TNY3HIPHKOB OOUMTOB  (2),
KpOMe 9TOr0 [MKa, HMeeTCA CATeJIUT
7/

¢ nmaaByueit nuorHocThio  1,729—1,723.
I'mOpngusanueit ¢ pPHK 1noxasaHo, uTO
OH COMEpP:KHUT IIOCJIeIOBATENILHOCTH, KOMII-
nemenrtapusie pPHK, T. e. cOOTBeTCTBYeET
pdIIK (Brown, Dawid, 1968)
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pasMepa reHOMa M YMCIA AAPHIIKOBHIX oprammaaTopos. Hampmmep,
y am¢nbuit S. mexicanum, N. maculosus n X. laevis, paaMepsl reHo-
MoB KoTophix oTamuaiorcea B 10 m Gomee pas (cMm. tabi. 2), KomuaecTso
aMruinpuoapoBaFHBIX AApHIIeK o4cHb Ganmaxo — 1000—1500 mryx.
KomnuecTro AApHmeR 0OMHAKOBO V OMHOAMPHINIKOBEIX M JIBYSIIPHILI-
xoBoIx ocobeit (Perkovska et al., 1968; Brown, Dawid, 1968). Bce aTo
mpejmnonaraeT Haamame 0co0Oro MexaHmsMa pPeryJsAqUyM Tnporecca 06-
pas3oBaHUA ANPHIICK. BTOprIM Ba)HBIM (aKTOM ABHIOCH OGHAPYIKEHHUC
SIAPBITCK B fAf[pe CIIEPMATOTOHWH HAa HAYaJbHBIX JTalax CIepMaTore-
Hesa. B xoze panpmeiimeit nuddepeHunpoBKr B0 BpeMA MPOXOMKIEHUST

Tabauya 4

Hccaedosarnue noupodw pJHK ceobodnwr adnwuwer y eubpudos
X. laevis u X. mullert (Brown, Blackler, 1972)

Tu6puguszanmuio pIHK, BhmesieHHON U3 XPOMOCOM MJIM CBOGOMHMIX FIXPBHIMIEK, MTPOBOIU-
nu co cmechio ¥C-PHK, TpaHcKpuOupoBaHHOW ¢ pu6ocoMHBIX reHoB X. laevis, u sH-PHK,
TPaHCKPUGUPOBaHHBOI ¢ pnGocoMHNX reHos X. mulleri B IpUCYTCTBMM U B OTCYTCTBUE KOH--
Kypeuta — pPHK X. laevis. OTHomeHue $H/4C oTpa)kaeT CTeNeHb TOMOJIOTMH MEKIY reHa-
mn X. mulleri n X. laevis u cayxur xapaxkrepuctnkoit pJHK Agpuimex, 06pasoBaHHBIX
B ooreHese y ruGpmaa Fy

sH/uC
K 6 T
xpowocouran pIHI  PAFT enotouix - [lasryasy
I'enernyeckne KoMGuHaOMK pPITHK cso-
IBYX BHUIOB KCeHoIlyca [61¢)192485 ¢4
B IPUCYT- B MIPUCYT- HANDHIEK,
6e3 KOH- c'rnvr{é 6e3 KoH- c'{)l!}vll:r( r/cm3
(? XdJ) Kypenta X?Iigvis Hypenta X? laevis
X. laevis m X. laevis 0,22 0,06 0,26 0,04 1,729
X. mulleri n X. mulleri 1,21 1,97 1,6 5,1 1,727
X. laevis n X. mulleri 0,61 0,67 0,34 0,06 1,729
X. mulleri u X. laevis 0,72 0,70 0,28 0,05 1,729

Mmeiio3a agphmkn w3 cuepmusa mcuesat, n B JJHH speroro cmepmus
rubpuan3anueil onpepessieTesa JmlIL ramrormgaoe comep:kanme p[JHH
(Bron, Blackler, 1972).

CormacHo rumortese Yosreca, AAPHIIKA B 00LUTe 06Pa3yroTcs OT
ONHOW WM HECKOJIBKUX DIMCOMOIOMOGHBIX CTPYKTYP, COXPAHMBIINX-
¢ B KiIeTKax Homsosoro mytw. [Ipm cmepMartoreHede sSAPBINIKKE HCTE-
3a10T IIOJNHOCTBIO, 4 B OOTEHe3e 10 3aBEPIUEHNI CO3PEBAaHUs ONHO
HJIM HEeCKOJBKO AAPBIIIEK COXPAHAITCA M NOCTE OILTOIOTBOPEHIS IT0-
IanalT B CIHENMATLHBIA Y9aCTOK ANWNA — MOJOBYI0 ILIa3My H 3aTeM
B sAApa KIETOK TONoBOro myTtn. Haw BUHO, DIHCOMHLII OYThH Ipefl-
mo;TaraeT HACJICIOBAHME SIIPHIIEK TONBKO depes IUTOINIa3MYy.

I'mmoresza o6 snmcoMHOM NyTm HAcieqOBAaHMA HE IOIydYMiIa OTHA-
Ko mojrBep;kpenus B paGore Bpayma um Bmakiepa (Brown, Blackler,
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1972). Rax n npn naydyenun macaefosauns mt[IHK, asropsr ucmoun-
sopaJuir Jia Bujga kcemomyca — X. laevis uw X. mulleri, koTopsie mpu
CKpPeLIMBAIINIT JAlOT MKU3HECNOCOOHOe TMOTOMCTBO. PHGOCOMHBIC TeHDI
OTHX BIIJIOB Pa3iNYaloTCA MO MCPBUYHOM CTPYKTYpE CIeiicepnbIX yda-
¢TROB (mocaemoBaTennHocTH, Kogupylomue pubdocomusie PHK, y mnx
onunaxossie) (Brown et al., 1972). 9T1o npossasercs B HeGOMLIINX
pasamunsx mrasyuein mrotaocrn pIHK (1,729 r/em® y X. laevis
u 1,727 rv/em® y X. mulleri). Kpome Toro, sTo MOKHO BHIABHUTE
nytem rubpumusanuu pJlHH B mpucyrcrsmm Hemeuensix puGocoM-
weix PHE, 1. e. B ycinoBusx, xorja TecTHpyeTcs CTeleHL TOMOJO-
THII TONLKO MesKAy creiicepaeiMit mocienosarteannoctamin (Wellauer,
Reeder, 1975). Bouio noxkasano, uro y rubpumon X. laevis n X. mul-
leri mpu s10051X KoMOMHALMAX, T. €. JHasKe B TOM cIydac, KOTAA IIiI-
romra3Ma Obiira or X. mulleri, a B saipe cofepsranach JHIIL TOJOBH-
na xpomocoM or X. laevis (oTHoBCKWe TeHBI), a Ipyrasg MOJOBIHA
6eta or X. mulleri (MaTepuHCKUe TeHBI), ANPHIIKKM B OOIHTaX CO-
mepsann tonbko pIAHK X. laevis (cM. Ta6m. 4). 9TH omeITH yOemll-
TeJbHO CBUETENBCTBYIOT 00 yd4acTHM HMEeHHO XpoMocoM (B HaHHOM
caydae oTHoBcknx xpomocoM X. laevis) B o6pasosanun pJIHK cso-
Gomusix sapeimex n o HaciaemoBauun pJAHK agpeimex me wepes -
TomIasMy, a mo xpomocomuomy mytu (Brown, Blackler, 1972). Ta-
KM 00pasoM, o0pasoBaHe MHOTOYHMCIEHHBIX S/PBIIIEK B OOTeHC3C
oTpajykaeT yMHOKeHIe PHOOCOMHBIX TeHOB IYTeM 9KCTPAKOIITPOBAHNSI
y9acTKa SAPBIINIKOBOTO OPraHM3aTopa XPOMOCOMBL. JTO ABJIeHHe IMOIy-
Y0 HasBaHwe aMIumm@uKanmuy prubOCOMHBIX TEHOB, a ¢BOGOHBIE S[I-
PBIIIKY HA3bIBAIOTCA CBEPXYMCIEHHBIMU MM aMILIAQHIMPOBAHHBIMII
AMPBILIIKAMII.

Amnaugurayus pIJHK

Avmmnduranua p[JHHK mnpomcxomur B ooremese, mpmueM wgalle
BCETO HTOT IIPOIECC 3aKAHUMBAETCS Ha CAMBIX PANHIIX JTAmax ooTe-
Hesa. Y am@nbuil onucano nse gassl ammuinduKanum: mepBas — Mell-
gcHHas, Bropas — (pasa axrusHoit ammindurarmnu. Ilepsas dasa y
KceHolyca 3T0 aMITM@UKAaIuA B 0OTOHIIAX U cuepmatoronnax (Gall,
Pardue, 1969; Wallace et al., 1971). MeromoM rubpummsanmum in
situ moKasaHo, 4TO AMAPAa BTUX KJICTOK CBASBIBAIOT GOJbLIIE MedYeHOI
pPHR, wem anpa, comaruuecknx wietox (Gall, Pardue, 1969)

OfImas OpOMOIKUTENHHOCTE JTOTO TepHofa He MeHblle Tpex He-
nean (mpeMeiioTndeckas asa — IBe Hemexn, haza JCITOTEHHE — 3—
7 nueit, ¢aza snroreust — 5—9 mueit; Watson — Coggins, Gall, 1971;
Bird, Birnstiel, 1971). Bropas ¢asa, mepnop aktusmoii ammindrka-
IUI, MPOTCKAET HA CTaAMM TYaXHUTEeHBl MePBOro JeleHns Meiiosa,
i GoaBlTIasg 9acTh MCCAENOBAHMII ONMMCHIBATA MMEHHO JTOT IIPOIECC
(Gall, 1968; Birnstiel et al., 1968a, b; MacGregor, 1968); on samn-
Maet 15 nHeil, 1ociie 9ero HEKOTOPOe BPeMs IIPofoJiKaeTca aMiLingi-
KaIus, 0o ¢ o4eHh HH3KCH cKopocThio (pmc. 2).

O6pasoBauuc sxcrparonuit pJJHK (ammindukanus resos) u o6-
pasoBaHIle caMIIX SINPBINIEK MOMKET HE copmafath 1o spemenn (Mac-
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Puc. 2. 3nekTpoIIIOMHKPOCKONIMYecKass MUKpodoTorpadusa aMmin@uKamui
anpeimmkosoil [IHK B oorenese axkcomoTis

BupHbl Tpu craguu oOpasoBalva aMmIu(pMUUMPOBAIIHLIX PHOOCOMIIBIX TellOB B BUIE TeM-
noro oOpasoBanuda. Ha kapoil cragnm pJdHK TecTupoBasaum rubpupgusanueit ¢ Medeuoit
pPHK in situ na puTonormyeckom npemapate (Gall, 1968)

Gregor, 1968). ¥V kcenomyca Bo BTOpo#l (pase aMmindukanuu cHada-
n1a obpasyercs Macca skcrpakonuil pJJlHK, xoropas uMeer Bupm ma-
MOYKM — «cap», MHTEHCHBHO OKpamuBaeMoil mo @Dérsrewy. 3arem
IIPOMCXOJNT OTIIHYPOBHIBAHUE CAMOCTOATEIBHBIX SAPBILIEK I X MH-
rpanus K agepHoit MemOpaue. ¥ xabsr Bufo bufo skerpakonunu p[ITHK
B KOMIUIEKCe ¢ 0eIKOM cpady MUTPHPYOT K AfepHOH MeMOpaHe U
TaM 0OPMIAIOTCA B BHJie AAPHIIIEK. ¥ XBocTaTol aarymkn Ascaphus
{ruei Ha paHHEX 3Tanax aMIIXQUKANUK IOSBIAITCA OTHENbHBIC Ma-
JTOYUCTeHHBIE SAPHIIIKM, a 3aTeM 00pas3ylTCa HECKOJBKO OTPOMHBIX
appeiuiex graMerpom 200 MK, cofepsKaluX 110 HECKOJIBKY COTEH KOJL-
nesbix sxcrpaxonuit pJlHK (MacGregor, 1968). Takue ke namubie
monyuensl u A amminduxanun appeimer y pei6 (Caxyn, 1961;
Umunescknit, 1971). ¥V epma (Acrina cernua L.), mampumep, Ha
CTajNy MaXUTEHHl CHAYAJa MOABIAETCA KPYIHOE AAPHIIIKO («IIepBUd-
HOC»), OT KOTOPOTO 3aTeM OTIIHYPOBBIBAIOTCA MEJKHE S/IPBIIIKA
(nmamerpom 1—3 MK) u mpukpemisiotea K MemGpame smep. B orin-
qne ot aM@pubuHil y 3TOr0 06'bEKTa KONMIECTBO AAPBINICK yBEIMIU-
BaeTcsa B TeueHue Bcell a3l Maimoro pocrta oonura. BosmoskHO, 4TO
amminuranua pJAHK saxanamBaerca paHblle, a Ha DOCAETYIOIUX
CTafiuAX [0 BUTENIOTEHE3a HeT TOJBKO (POpPMIIpOBaHHE CAMUX M-
peumer (Unminencruii, 1971).

Haxonmernne pJIHI{ B ooremese omucaHo # Jisi pAfa MOPCKHUX
fecro3BonogHBIX — MoJuTiIocKoB Spisula solidissima (Brown, Dawid,
1968), Mullinia lateralis (Kidder, 1976) u uwepa Urechis caupo
(Dawid, Brown, 1970).

ITH BH/(BI MMEIOT B OOLUTE O[O YBEIMIEHHOC B pasMepe sAPHIIL-
Ko, o rubpugusamueit ¢ pPIII{ 6ei0 moxasamo, uro 8 JJHK oonura
cozepsxanne pJJHK Beime, wem 8 [IHK cnepMsr: B marte pas y Spisula
lateralis, B gBa pasa y Mullinia lateralis u B8 24 pasa y Urechis
caupo.
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Y raknx Gecmo3BoHOUHBIX, Kak MOpcKasa 3Besfga Asterias forbesii,
ammindurannu pJIHK me mpomcxoxnr (Vincent et al., 1968), n sto
CBA3aHO, MO-BHUAMMOMY, C TeM, 4T0 ofpa3oBaHIle OOLUTOB WIET 3a
cieT MOJUILIONIHBIX NMHATAIOMNAX KIeTOK.

¥V nemartonst Panagrellus silusiae (Pasternak, Haight, 1975)
B OoreHe3e Tax)Ke ofpasyeTcd ONHO OOJBIIOE AMPLIIIKO, IIPHIEM ATO
yBeIMYEHUEe SAPHIIIKA IPOMCXOMUT BO BpeMs co3dpeBaHns oouuta (1o
CPAaBHEHNIO C SAPHLIIIKOM B KJIETKAaX-OOTOHUAX OHO YBEJIWYHBAETCA B
30 pas). K oToit cragmm co3peBaHHS OOLHTA B 3apOABINIEBOM IIY-
3bIphKe, KoTophlii Tarkske B 20 pas Gombime mo o0beMy, 94eM AAPO
OOTOHHII, CHepPMaTOTOHNIT II COMATHYeCKIX KJeTOK, HaKaILIHmBaeTCH
IHHK. usbsitounas no orHomennio K 4c amepuoit [[HK o6nuHbIX Kie-
tok. IIpaMbix mokasatenabeTs, uro na30biTounas [[HHK Ttaxxe apagercs
DKCTPAKOIITPOBAHHBIMHE PNGOCOMHBIMA TeHaMH, B paboTe HeT. ABTOpHI
HCIOJB30BANII TOAKKO MeTON IATOHOTOMETPHIECKOTO oIpeles eHHs
pasMepoB SPHIILEK, Afep I KoaudecTBeHHOTo ompenenenns JIHH
(eM. Tabm. 5). OmEako IO AHAJNOTHH € ADYTHAMH O6eCIIO3BOHOYHBIMI
MOMKHO OBLTIO AyMaTh, 4TO pedb uper o6 ammaundpuxanmu pJIHK,
HO 0CO0GHHOCTBHIO ABIAETCA TO, ITO STOT IIPOLECC PE3KO CABHHYT II0
BpPeMeHN K MOMEHTY OKOHYaHHS OOTeHe3a.

B mocnenyromeit paGoTe 3To NpeRmono;keRve HE IOATBEPAMIOCE.
Tloraszamo, uro B sAxgpe oomura kommdectBo pJIHK ma rammonmmsri
Ha6op He BhINIE, 9eM B COMATHYECKON KICTKC.

Cpenu HacerkoMBI® aMmIn@rkanusg PHOOCOMHBIX Te€HOB ONMCAHA
nusa ceepuroB Acheta (Lima-de-Faria et al., 1969; Hansen-Delkeskamp,

Tabauya 5

Hamenenue codepmcarnus JHE, ob6wema sdpwwer u adep 6 cnepmamozeHese
u oozeneae Hemamodu Panagrellus silusiae (Pasternak, Haight, 1975)

O6beM, MKMS

eCTB! K
Cragus pa3sBUTUA Koqursecrso JIH

anep AANPLIMeR
yeau. ef. rami. aKs.
Ooczeries
Ooronum 1,481 2,1 5,9 1,95
Mpemeitornaeckas ¢asa 3,127 4,5 7,05 3,76
Hespennie 0omuTH 3,841 5,7 10,11 5,96
3pensle 0OmMUTH 9,66 14,3 78,71 13,99
OOIUTH B SARIEBON 26,76 38,2 96,03 30,35
Cnepmamoaenes

CniepMaToOroHmII 1,96 2,6 6,19 1,95
TTpemeiioTugeckast dasa 2,25 3,0 12,43 1,12
CrrepMaToOLUT MEPBOro MOPAAKA 3,0 4,0 24,66 5,22
Meiio3 — — — 13,02

1,0 2,46 ner

Cuepmuu 0,695




1969; Cave, 1973; Lima-de-Faria, 1973). ¥V atux oprainmsmoB nmMeer-
csI JiBa SIAPBILKOBLIX opranusatopa ua 6-i1 u 11-it xpomocomax (Ja-
worska, Lima-de-Faria, 1973a; Cave, 1973, 1974). 9tu y4acTxu or1in-
9aloTCsA II0 KOJMYecTBY PHOOCOMalbHBIX TeHOB (IHCTPOHOB), caMoil
CTPYKType TeHa M OPraHMU3aIMH YyYaCTKA XPOMOCOMEI, IIO[Bepraloueii-
csa ammnapuranuu. B 6-ii xpomocome umeercss Tpr aMIiinduKoOHA, Op-
TaUM30BAHHBIX B BIJe XpoMoMepoB. B kasmom puGocoMHOM TeHe
D70l XPOMOCOMBI TOCJeJloBaTenbHOCTh, Kommpylomas 28S u 18S
pPHI{, cocrasnaer 7%, cueiicepusiii yuacrox — 93%. Taxme remst
0GpasyloT KaacTephl pasibIX pasMepoB: ABa wiacrepa (xpoMomepa)
1o 40 mucrpoHoB 11 OJUH KJIacTep MeHblIero pasmepa — 18 muerpo-
moB. B 11-ii xpomocome nMeercsi ABa IMOAOOHLIX aMILINQUKOHA, CO-
OTBETCTBEINIO cofiepyrauiux wiactepsl mo 90 m 22 puGOCOMHBIX IfiI-
crpora. 13 waskgom reme 10% coorsercrsyer pAHK u 90% — cmeii-
cepubiM yaactiaMm (Pero et al., 1973; Lima-de-Faria et al., 1973a, b;
Lima-de-Faria, 1973). OGmee uuciao pubocoManbHBIX renoB — 171 ma
rammonnustit Habop (Pero et al., 1973). Xpomocomsr 6-1 m 11-s1 Ha-
MHIIAI0T aMIINQUKANKMI0 B PasHoe BpeMs MeiloTuuccroro nukmaa. Ilpu
dTOM TpomcXofnT obpasopamne yronueHuit tuna nyddos. Comepra-
mie JHI{ B amux nygdax B 100 pas seume copmepskanus JHK B mo-
Kyce fApLIIKOBOr0 opranmaaTopa comatmdeckux xpomocoM (Lima-de-
Faria et al.,, 1973a, b) — 1,8-10° m.m. B 6-it xpomocome u 1,4-10°
n.a.— B 11-it xpomocome Bmecto 2-10" .. u 1-107 m.o. B oTHX Xpo-
MOCOMaX B COMATHYCCKUX KICTKAX.

OcBoGokaeHNEe DKCTPAKOINII B AMEPHBIA COK TAK)Ke IPOMCXOAMT
B pasHoe BpeMs. Ha cramgum nmaxmTeHsI mociie aKTHBHOW aMriugi-
Kaliy DKCTPAKOIMIl B BUE OT[EJIbHBIX SIAPHINIEK BHIMEIAIOTCA IUIILh
n3 11-it xpomocombr, OcBoGosKeHVWe sAPHIIEK M3 6-f XPoMOCOMBI
3aIepKMBACTCS IO cTaguu AuIIoTeHBl. Ha 5To#t cragmm MOMHO pas-
JITYUTEH OCHOBHOE KPYMHOe AMNPHILKO (IepBUYHOE AMPHIINKO) W BTO-
PHYHBIE MeJikile SIPBINKE KaKk B sIEPHOM COKe, TaK U IIPUKperieH-
Hle K siepHoii memOpaHne (Lima-de-Faria et al., 1973). O6mee gucno
HKCTPAKOLUH B 3apOABIIIEBOM Iy3BIPBKE, HCXO[S U3 CYMMapHOIO CO-
neparus [JHK B nyddax oGemx xpomocom, pasuo 100 rammoma-
HoiM efuEnmaMm (miam okoao 16 Teic. remoB) (Lima-de-Faria et al.,
1973a, b). Ilo gamebiM Ilepo (Pero et al., 1973), meTromoMm ruGpumn-
3aNUu B OONMTAX HA CTAfHM NAXUTeHBl OOHAPYIKEHO ISATUKPATIIOE
yseanuenne copepskannsa pAHK (me 6omee 800 remos). Ogmako ¢ mo-
mompbio ueHtpudyruposannsa B rpaguente CsCl [THK u3 oonuros Ha
cTaqMy paHHeHl maxuTeHsl obHapyskeno B 15 pas Gomwmre pJAHK,
gem B [IHK u3 cnepmuen (14% mo cpasrenmio ¢ 0,8) (Lima-de-Faria
et al,, 1969). 9t pasnmunsg, mo-BUAMMOMY, CBA3AaHEL C TeM, 4TO B
xofie ooreHesa 00pa3yOIUECsA BTOPUYHBIE SAPHIIIKEA BHIGDACHIBAIOTCA
B muromiasmy (Lima-de-Faria, 1973).

VY cBepura He o0mapyeHo XoTs1 Gbl BPeMEHHON aMImIHpUKATII
pAHK B cuepmarorenesc: B cuepMuAX W CIOEPMaTOTONHAX Halifienno
ofnHAKOBoe oTHocuTesnnHOe cojepicanue p[JHHK (Pero et al., 1973;
Lima-de-Faria et al., 1969).
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Kak m y MOJIIOCKOB, ¥ HACGKOMBIX DPa3BUTHC OOIHTA KOTOPBLIX
HJIET ¢ ydacTHEM HHUTAlomix Kierok (mampmMep, y xaoma Oncopeltus
fascialus), He npomecxomuT aMIH@UKAUUIE PUGOCOMAJBHBIX TICIOB
(Cave, 1974).

Mexanusm amnaugurayuu p/[HK

MoneKyMAPHBIA MeXaHH3M aMILIAHQUKAINNI PIOOCOMAJILHBIX TeHOB
710 KOHIIA ellle He BhiAcHen. M3BeCTHO, YTO DTOT IPOICCC HOCIIT Kac-
KaJHBI XapaKTep; DTO BEHIpa’KaeTca B TOM, UTO QKTHBHOCTI BRITIOYE-
mua Meuenoro Tumuanma B p/IHIL 8 epummyy BpeMeun me mocrosi-
Ha, a CWIBII0O BO3pacTacT B mpolecce aMmn@uKauuu. JT0 03HATACT,
YT0 IEePBHYHO 00pa3oBaHHbIC KOMUM PHOOCOMHOTO OIepOHA CIIy:KaT
3aTeM MATPHIAMH JUIA IOCAeAYIOLIer0 KOMUPOBANUA, T. €. YHCI0 MaT-
pUIl A KOMIIPOBAHUA BO3pacTaeT B TEGOMCTPUYECKON IIPOrPeCcCH
(MacGregor, 1968, 1972). B moabsay aTOro cBUAECTCIBCTBYET M TO, 4TO
LMceTesA JiBa MEPHOJA aMILTM(PUKALNU, U B ICPBBIA MEPUOT CKOPOCTDH
nakomwienna pJlHK Mana, Ho oHa 3HaunTeNbHO ycHIMBaeTCsS BO BTO-
poit mepuof. Ilosyueiio MHOTO JaHHBIX, MO3BOJIAIOIAX IIPENOIOIKATD,
yro ammimduranua pJlHK uger mo Mexanusmy Katamgeroca Koania —
«rolling circles» (Gilbert, Dressler, 1968; Bird et al., 1973; Rochaix
et al., 1974; Hourcade et al., 1973a, b), T. e. Muorme Kommum oGpa-
3yoTess mo ofHON IupKyisapHoir Momekyne [JTHHK. Ilpu stom obpa-
3YIOTCA OMHOHUTYATHIE KOIIMM BIOJb UMPKYJIADPHON MOJEKYJIBI, B IIPO-
Ilecce CIHTE3a PEIIHKa 0cBOOOKaeTcs B BIJe JINHEMHON MOJIEKYJILI,
Ha KOTOPOll CTPOUTCA KOMILIeMeHTapHas ee Iellb, a 3'-KOHEI[ pellIuK
CITYKUT 3aTPABKON A mocuelylomell peminkamuu. Takue KOJabla ¢
JUIMHHBIME OpucoefuHenubpiMu orpeskamMu [JHK (xBocramu) Geuim o6-
HapPy/ReHbl 3JIeKTPOHHOMUKpocKonuyecku B mpenapatax JHHK us pau-
HUX OOIIMTOB KCEHONyca, HAaXOMAM[MXCA HA CTAJUH AMIUIHEQUKAIIT
pAHK. OrnomeHue maumHB XBocTa K KOHTYPHOMY pa3dMepy KOJbIA
mosker MeHaThea or 1 mo 15 (Rochaix et al., 1974). Bsuto moxa-
3amo, uto pasmep momexkyn [HK, oGpasyionpmx kosabija, Mosker ObITL
pasusiM — ot 8-10° mo 140-10° mampToH, GoJsibliiee YHCIO KOJIEIl Ipel-
crasieno monekyiamu pasmepoM B 40-10° pampron. Tar xax pasmep
opiHoro puGocoMainpHOro reHa paser 8-10° manbpToH, TO caMble Ma-
JIGHbKME KOJIbI[A, BEPOATHO, COOTBETCTBYIOT 1 1ucTpony, a Goibliie —
or 2 o 15 mucrponam (Hourcade et al., 1973a,b; Rochaix et al.,
1974).

BupuMble B 9JeKTPOHHBII MWKPOCKON KOJLIEBBIE MOJNCKYJBI U
KOJIbI]A ¢ OJHOHHTYATHIMU XBocTaMM (KaTALONecA KOJbIa) JIefCTBH-
trensro mpefcrasiasior pAHHK. 9ro Geuro mokasano mpesxie Bcero
nentpugyruposauuem B rpafnenre CsCl: npemaparst [JHH umenn
Ty ke ImaByuyylo mirotHoers, uro u pJHK. Kpome Toro, 6uL1 ncmosn-
30BaH METOJ] BIEKTPOEHOMUKDPOCKOIMYECKOr0 AaHajIW3a paclpejene-
HUA TeTepoAyILIeKCOB — OJHOHMTYATHIX yU4acTKoB (IeTeab) MmpH MAT-
RIX BO3JICICTBUAX, KOTOpPble BBI3BIBAIOT JeHarTypauuio Tonbko AT-
GoraTeix mociegoBaTenbHocTeidt (Inman, 1967; Inman, Schnos, 1970;
Wolfson et al., 1972). B pn6ocoMHOM omnepoHe oTHOCHTENbLHO Gosee
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gorarel AT-niapamin yuactkm 28S 1n 18S remos, cueiicepsr oforaime-
uel I'll-napamu (Wensink, Brown, 1971). ITpu marpesamin o 39° 1
IIpN BBICOKMX KoHUeHTpanusax ¢opmamuna Xoprapge u cotp. (Hourca-
de et al.,, 1973a, b) mosyuuam wacTHYHYI0 AEHATYPALMIO KOJBIEBBIX
OJHHK » JHHK karamuxcsa Koiel] X IoKasadu, 4TO pacnpejeleHie
U OTHOCHTCJIbHAsA MJINHA ONHOHUTYATHIX M JBYHUTYATHIX YYaCTKOB B
oboux cirydasax Takue jke, kak B pJIlHHK xpomocom.

B ombiTax mo M3yYeHWI0O KMHETHKH BKIOYEHHA MEYEHOTrO TIMMUJI-
Ha B KOJDICBBIe M JuHeliHbic (XxBocThl) TociaefoBateanrHocT pJIHIE
Ha cragui aMmandukanun 6bLI0 MPOIEeMOHCTPHPOBAHO (YHKIMOHAPO-
BaHHe »Toll Mojenu «Karamerocsa Koabma» (Rochaix et al., 1974).
Ilpn mysbcoBBIX BBeJEHMAX METKM O0HAPYKUBAJM MEYeHBIC KOJILIA,
u yncio uX ObLIo GONBLIC NPH KOPOTKNX cpokax MeueHnsa (omHO
MeyeHOe Ha IIeCTh Kojiell IPH JBYyX4acoBoil MeTKe m Ha 12 koser —
npu 1ecTuyacoBoit Metie). Ho ueM mpojlomiuuTeasice OBLIO Bhejie-
HIC MEeTKI, TeM [yiniiHec ObLIa MeYeHasA JIMHEHHas IoCTe[oBaTellh-
HOCTb, IIPUMBIKaIoasi K Koabny (xBocT). Ecam e mocie KopoTKoik
MeTKH IIPOBOJIJIM [OJTOBPEMEHHBIN «4edi3» B XOJNOJHOM THUMHJMHE,
TO KOJIHMYECTBO MEUEHBIX KOJBIEBBIX CTPYKTYP YMEHbBIIAJIOCH, a B XBO-
CTOBBIX IIOCJIE0BATEIBHOCTAX MEUEHBI YIACTOK OTOABUTANCA OT KOJb-
na B gucranbHblii KoHel[ (Rochaix et al., 1974). Taxum o6Gpasom,
OTBITHL TEeMOHCTPUPOBAJIM, YTO IMPOUCXOIUT CHayajga peIUIMKalusg
KoJILIEBOI cTpyKTypsl, 3ateM pemuka [[HI{ BeiTecmsercs m Tpamc-
MOPTHPYETCA B KOHEI[ XBOCTA IOCJHEAYIOMIMMII aKTaMH peIlTHKAI[IN,
MHorme BOIPOCHI B 3TOH MOJENU €Ie OCTAITCA He BHIACHEHHBIMI.
Hanpumep, HesacHO, 4To olipefesifAeT YNCJIO aKTOB PEILTHKAIINHM M KaK
cospatorcst Oonpime MupKyasapusie monerynsl JHH appsimex, comep-
mamue ot 200 mo 500 mosTopos pumbGocomMHBIX reHoB. Hemssectmo u
TO, KaK IOABJIAIOTCA IEPBHC KOJbIA U KAK HPOMCXOIUT UX «Pa3MHO-
JeHUEeY, onpeleJiAlIee KacKaJXHBI XapaKTep Ipollecca aMILIADUKA-
mun (MacGregor, 1968). IHescuo Ttawie, yvacTBYIOT JiM B TCPBO-
HavallbHOM IIpollecce 00pa3oBaHUA KOJNBIEBBIX MOJEKYJ BCE JOKYCEI
AnpsIIKoBoro opranusartopa. Ilo pacueram Bépaa u corp. (Bird, 1974;
Rochaix et al., 1974), mnpm cpefHell CKOPOCTM peIUITIKAIUN
10 mr/gac 3a 20 pgmeit (Bpema pemmmkamuu sajapsimnxosoit [JTHE)
Bech o0beM aMILiuPuKAmHKM MoKeT OBITL ofecleyeH OOILMUM YHCIOM
TeHOB, MMEIOIIUXCSA B YETBIPCX XPOMOCOMAaX TeTPAIUIOMIHBIX sIep
oolToB KeceHomyca. Hpome Toro Ha cBepuKax OBLIO NMOKa3aHo, YTO B
aMIIMUKAIII y4acTBYIOT 00a AMPBIIIKOBOTO OPTaHW3aTopa, paclo-
JIOYKEHHBIX B Pas3HBIX XPOMOCOMAaX: OHII 00pasyioT CTPYKTYpBI, IO-
noouste mydpdam (Lima-de-Faria, 1974). Opuum m3 cambIX BaykHBIX
BONIPOCOB B BHIACHCHUU MCXaHU3Ma aMILIM(UKAIUU ABIACTCA TO, 4eM
obeclieanBaeTca M30UPaATEIHLHOCTh PEINIMKAINHN JIOKYyCa ANPAIIIKOBOTO
OpramI3aTopa B MOMEHT, KoTfla pemiukanusa Bceit xpomocomuoii [JTHH
yse sakondena (Gall, 1968; MacGregor, 1968).

B 3ToM oTHowenunm mpuBJIeKaTeNLHON ABjiAeTcsa rumnotesa Kpii-
na 1 Toxxnnn-Bamentnun o6 ywactimr 3 ammmuduranun pIHH coe-
nunagbioro gepmelrta -—— odpaTioil  TPAUCKPIUNITAZLI, KOTOPDIL MOKCT
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crpoutb momexkyabi JHK mo marpumam PHK (Tocchini-Valentini,
Crippa, 1971; Crippa, Tocchini-Valentini, 1971; Ficq, Brachet, 1971;
Brown, Tocchini-Valentini, 1972; Mahdavi, Crippa, 1972; Tocchini-
Valentini et al., 1973).

dror ¢Pepmentr — PHK-zaBucuman [JHK-mosmumepasa — ObLI BHI-
meneH n3 AnYHNKOB KceHomyca (Brown, Tocchini-Valentini, 1972;
Brown, Tocchini-Valentini, 1973). On mpossisi cnocoGrocts 3 30 pas
Gosee 3(pPeKTUBHO HCHONL30BAThH B KadecTBe MaTPUI] IOAUPHOOHYK-
JIeOTH]I, YeM IOINIe30KCHHYKIeoTH . B mambHeiimmem GblTo IMoKasaHo,
410 depMeHT n3 auYHnKoB Moker crpouth JHK mo marpume 9S
rnobunosoit MPHHK (Tect Ha MCTHHHYI0O aKTHBHOCTH 0GpaTHOM Tpamc-
KPUITA3bI, KOTOPOHl obnajaer (PepMEHT M3 OHKOTCIHBIX BHPYCOB)
(Tocchini-Valentini et al., 1973).

ApryMesToM B IOJb3y TOro, Yro oOpaTHas TPAHCKPUIINA C MaT-
pu PHK npoucxonut B oomuTax, CIyKuid JaHHble 0 BHIJENeHNH 113
amgankoB komiurekcoB PHK ¢ JHK (Tocchini-Valentini, Crippa, 1971;
Crippa, Tocchini-Valentini, 1971). PHK u3 xoMmickcoB comepssana
nocaegoBaTenbHocTH, uaentuynsle 285 u 18S apesvix PHI u cmeii-
CepHBIM ydacTKaM mnpepurecTBenanka pudocoymnsix PHR. Pasmep PHE
M3 KOMILUIEKCOB OBbLI GoJsibIlie, WeM eMIHNIA TPAaHCKPHIILNH pHOCOM-
nelx reHoB Kcenomyca (45S Bmecro 40S) (Tocchini-Valentini et al.,
1973). Kommickc comepskan B 10 pas Goasme [HK, wem PHK, mo
KoucTaHTta cenuMentauud [THK B rpaguenTe caxapossl Oblia cymiect-
BeHHO Hme (27S), 4eM cyMMapHBIH MOJEKYJIADHBIA Bec MOJEKYI
PHK un THK, o0napyKeHHBIX B KoMILIeKce. ABTOPBI 00'BACHSIOT 9TO
pHIXJIoit cTpykTypoil Kommierca (Tocchini-Valentini et al., 1973). ITo
mocieHe# cxeMe, KOTOpyn IpefnaraioT TokkuHn-BamemtnmHm 11
Kpumma (Tocchini-Valentini et al., 1973), mepsonagaibHEIM COOBITH-
eM mpu aMmianguranuum asiasgerca curtes 45S PHK, cuntanmoit co
Beell 1ociefoBaTeJIbHOCT PHUGOCOMAILHOTO TeHA, BKJINYAas YIacTKI
cIciicepoB, He CUMTHIBAIOIIMXCA B 00BIUHOII Tpamcxpunmuu. Ilo 45S
PHEK ¢ nmomomibio o6patHoil Tpanckpunmuu cuaresupyores [THK. 9
IIHHK oGpasyior komblla 1 fasee (QYHKIMOHUPYIOT KaK «MalINHBI»
mia amminguranuun pJIHHK. 9ra cxema He HaxomuT, OAIAKO, IOA-
TBepKAeHUA B paborax Apyrux aBropos. Tak, He yaamoch obHapy-
muth Kommiekcos PHHK ¢ JJHH B anymamkax meramopduaupyommx
rosioBactEkoB Kcenomyca (Bird et al., 1973b; Hourcade et al., 1973a,
6). Onmaxo, no MEerno Toxkuan-BazeATnHM, 3TH aBTOPHI UCIIONB30-
BaJIM TOJIOBACTHKOB Ha IO3MHMX CPOKax Meramopdosa, Korga B sAll-
pax OOINTOB yiie 3aKOHYEH Ipolecc 00paTHON TPAaHCKpPUIOUY.

Cxema Torkumm-Bagenrunu n Kpunma owens mpuniexaTenbHa
TeM, 9T0 MOs;KeT OOBACINTH TJIABHYI0 TPYAIOCTL — H30HPATEILIOCTD
pemnuranry pJIHK mpu ammauduranuu pndocomanbabix renos. Tpe-
OyioTcs, oTHAKO, MaJbHENIINe UCCIeoOBaHNA I OKOHIATEIHLHOTO BBI-
SICHEHHA MOJeKyiasapHoro Mexanmama amminduranun pJJHE.



Cydvba adpwrwrosoti JHK e oozenese

B Mopdosornaecknx ncciemoBarnax OBLIO MOKa3aHO, YTO aMILIN-
¢unrpoBaHHLIC AAPHINKMA COXPAHSIOTCA B TEYGHME BCEr0 OOreHe3a.
Ha crajgun manoro pocra [0 BHTe/UIOTeHe3a B AMPHINIKAX KCEHOIyca
umeerca Tonbko Qubpwinapusii kommoment ([JIIK), rpamynspuan
CTPYKTYpa OTCYTCTBYET, 9TO, IIO-BHIMMOMY, OTPa)KaeT OTCYTCTBUE
cuntesa pPHK (Thomas, 1972). Ha cragum Goasmioro pocTa B Iie-
puoji akTnBHoro cunteda pubocomnoit PHR sapsimknm nMmeior xapak-
TEPHYIO CTPYKTYDY: omnl BeITAHYTHI, dnépmwmra JLHI{ cMemena x me-
cry HPHKPEILTCHUS AAPBIIEK Ha sAJlepHOd MeMOpaHe, BJOJL HUTII
IHK pacnoiraraiores maposugabie puONyKIEONPOTEenIHLIC KOMIUICK-
cot (MacGregor, 1972).

Y cBepuKka BTOPIYHLIC MCJIKME AAPBINIKM MUIPUPYIOT K AAEPHOIL
meMGOpane 11 pbiGpaceiBaloTea B muromiasmy (Jaworska, Lima-de-Fa-
ria, 1973a, b; Jaworska et al., 1973; Lima-de-Faria et al., 1973a, b), -
Tfie ol NpopoiskaloT cuurteduposats pPHH.

ITo orxonwammu pocra oomura amMpuOHMit, Korga IPONCXOMUT KOM-
MaKTH3AIUA XPOMOCOM M CTPYKTypa THUIA JaMIOBBIX IMeTOK HAYII-
HaeT HOpONajaTh, SAPHIIKI TAaKMKe CTAHOBATCA (ojsee KOMIAKTHBIMII
U HaYMHAIOT IepeMeImaThesa B IeHTp samgpa (cm. Brown, 1966; Mac-
Gregor, 1972). 3arem B mporecce coO3peBAaHHA OOIUTA, MOCIC Pa3pbl-
Ba 3apOJBIIIEBOr0 Ny3biphbka, AnpsuuKKM mcuesalor (Brown, 1966).

Ouens mogpo0HO M3yYeH Mpollecc U3MEHEHUA SAPBINIKOBOTO alila-
para y pei6 (Caxym, 1961; Umunesckuit, 1971). Ilpomece mMurpamun
H CIUAHNE SIAPHIIIEK NPOUCXOJAT B IIEPUOJ IlepeMelleHUA sAapa U3
meHTpa oomiTa B o0jacTh, MEKpommie M o0pa3oBaHUS TOMOTEHHOTO
JKeJITKa 113 OTJAENBHBIX KelTOYHBIX 3cpeH. [lamee, ¢ mauajoM cospe-
BaHUA W PacTBOPeHWs sAfepHOH MeMOpaHBI, ANPHIMKN NpeobpasyIior-
¢A B TOJCThle HUTH, IepelieTalomiueca Memnay coboit, dopmupyn
KIy6ok ¢ ToaocThio. B manpHeitmeM kiayGoK pachmaJaeTcsa ma OTHeND-
Hble (parMeHTHI, OCTATKM KOTOPBIX y I[YKH, CUTa U KOPIOIIKI CO-
XPaHAIOTCA IOYTH J[0 IOABJENUA CcPOPMHPOBAHHOIO BeperTeHa IICp-
poro fenenns meitosa (Caxym, 1961). ¥V epima sApBIIKI 11CYC3AI10T
B IUTOINIA3MC MOCIE DACTBOPEHUA 3apofIbIieBoro myssipbra (Umir-
nenckuit, 1971).

B xome passutus 3apoppimell y GoMbIIMHCTBA JKUBOTHBIX IIOBEHIC
SAPBINIKA HOSBJAIOTCA [OBOJBHO IO3[AHO — HA CTAJUU 0JACTYJIBI —
ractpyiiel. Merojiom ruGpuausanuu ObLIO MOKa3aHO, 4T0 B SIApPC Kce-
HONyca Ha CTaJuyl racTPyJdbl COMep:RUTCA He (olee AUIIOMIHOTO KO-
auvecTBa puGocomubix remos (Brown, Dawid, 1968). Taxum oGpasom,
Ha CTafuy racTpyinl yxe orcyrerByior axctpakonuu p/JJHH. Opgmaxo
TOYHBIX TpEACTaBIeHUA OTEOCHTENbHO BPEMEHM M CaMoTo IIpoIecca
yaugTokeHus sxcrpaxonuit pJ[HHK mer. BoaMoskHo, 9To rmapoians ux
HacTyNaer TOTYacC HOCIe Pa3pylIeHUs ANPHIINIEK U 3aPOJBIIIEBOTO Iy-
3pIpbKa. Ho 1le HMCKII0YCHO, YTO OHM ellle JOIr0 COXPAHAIOTCA B
aine. Tak, Mo HamuM JaHHEBLIM, Yy BbIOHA Ha cTaguu OJacTYJIsl B
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anepmoit JIITIU nMeerest GuieTpo penaTyprpymolnas (Gpaxims, cocTan-
asomas 5% or JIHK remoma (Tumodeesa u ap., 1975). Bmecre ¢ Tem
DOMONHUTE/NbHAsA (paxiua He obHapysnBaerca B JJHH meuenn u
crepmbl. Mul mpefronaraem, uto 9Ta (PaKIUA COOTBETCTBYCT YacCTII
coxpanmnsiuxcg oxkerpaxomnit pJHK. ¥ opnoro ms Bumos mnemaron
Panagrellis silusiae muTooTomMerpnueckn moxasano ofbpas3oBaHIC
sHauuTednnoro usbniTRa [[HK B siipe Ko BpeMeHH cospeBanmus OOIII-
ta (23 ¢) u Haanuue ero B 8-rierounom sapopbime (7 c¢). Toabko
Ha cragnn 32 Gmacromep wonmdectso [HHK cramoButca paBubim 2—
4 c¢. Tak kak B ooreHese TPOHCXOJIT 3HAYHTENLIIOC YBEJYCHIIE
pasMepoB SLIPBILICK, MOMHO QyMaTh, 4to y Panagrellis silusiae
trawme mnpoucxogur ysesmuenme pHAHKR u ot xwommm coxpamns-
orca mocie omnoxorBopenns (Pasternak, Height, 1975). Boamoskno,
YTO BTO CBsA3aHO ¢ (Oojiee MO3[HUMI CPOKAMH CUHTe3a PHUOOCOMHBIX
PHR B xomme oorcuesa. lurtepecmo, 4To yBeaundeHHne sIApBIIIKA
IIPOMCXOJUT IIe TOJLKO B OOIUTe, HO M K KOHIY CO3PCBAaHUA CIep-
MiIsg. 3aTeM, BO BPeMs Meil03a, AAPBIINIKO pa3pylluaercsa, OJHAKO BO3-
MOJKIIO, YTO BKCTPAKOINI COXpAIAIoOTCa U Jake pyarmuonupyior. Ha-
IpuMep, y JAPYroro Buj{a HEMAaToN, acKapuIbl, OMNCAH aKTHBHLIH CHH-
re3 pPHK B mnepmopg mocie omromoTBOpeHHS U [0 JIPOOJCHILA
B MYJKCKOM IMpOHyKIeyce, X0TA cPOPMUPOBAHHOIO AJPHIIIKA HET i
OHO MOABJNAGTCA B AApaXx Ha cTajuu dersipex Omacromep (Kaulenas,
Fairbairn, 1966; Kaulenas et al., 1969).

Rax u mupu coszmamuum sKcTpaxkommil, KOrfa IIPOIECC PEIlTIKAINY
3aTparuBaeT TOJNBLKO OAWH YIaCTOK XPOMOCOMBI, TaK I IPH YHUITO-
skennn sxcerpaxomuit pJJHI meobxomumo pyHKmmonupoBanuce CICIH-
aJIbHBIX MeXaHN3MOoB, o0ecleunBalOMINX W30UPATEIBHOCTDb, CIEINPUY-
HOCTH DTHX IpolleccoB. B ormomrenuu ruppoaunsa pAHHK moxuo mpen-
mojararth, UTO OIpeJieleHHOe 3HAYeHUe HMeeT pa3illuHAs CTelcIb
mouuduranuy pJIHK: B sKerpakommsx nuTosun He MeTIUINDOBaH,
B p/IHK xpomocom mermnnposano 13% ocrarros nurosuna (Dawid ct
al., 1970). Boonue Bepoarno, yro ruppoaus pJAHI{ sxerpakonuit cssi-
3aH ¢ IOABJIEHITEM cIleIU(UYECKHX HyKIeas.

Cunres muroxondpuasvnoii JIK
6 oozeHese

amacst mMutoxougpnanbEoil [JHK, wotopsie nmetorcs B Heomro-
JTOTBOPEHHOM siIe, CO3MAIOTCA B OOLUTE 3a CYET COOCTBEHIIOrO IPO-
necca pemwtnrkauun [JHHK B muroxoumpusx. Bumepsoie cumres [IHIK
B nurominasMatudeckoir [[HK mponemomcrpuposar B paGorax Daiina-
mopa u Bonnkuma (Finamore, Volkin, 1958), xotopsie o0Hapy:Kkumt
0 BKJIIOYelno MedeHoro gocara cuHTed nmuromiazmMaTuuaecxoit [[HIL
B oorurax ampubuit. Mesrep-Opun (Mezger-Freed, 1963) mokasana
TakKe cuntes nuromiasmaruveckoin [JHK B axruBupoBanmbix Gess-
sIePHBIX Alnax aarymwka. PaguoaBrorpadidecKku faiiee ObUIH ITONY-
4elsl OpsMble cBujerenncTBa cuaTesa [JHK B mMuroxouppuax macexo-
Mmeix (Muckenthaler, Mahowald, 1966).
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Huramiry curtesa MTAIHIN B ooremese mparTuweckn me 1msy-
yani. Hexoropoe IpE/ICTABIIEIIe 0 Heli MOKHO IIONYYNTD, HCCICAYA
HaKoIUIeHUE MUTOXOHApHiT B ooremese. HamGosee moapoGubie lanubIe
HonyquLI ma ooumurtax Boioma (Osepmior, 1974; anpHIOR Tannm-
Gax, 1975). B atux paGoTax KOINYECTBO MHUTOXOHJIPILA OHpeCIAIIL
BIEKTPOHHOMIKPOCKOIMIECKN B Cpe3aX OOIUTOB Ha PA3HBIX CTAJNAX
oorcHeaa. DBlfo IOKA3aHO, YTO B OOIUTAX MAJOro pocTa KOJI-
YeCTBO MHUTOXOHAPWIl yBejmuupaerca B 84 pasa, K Iavuajly BUTeJ-
noreHesa — B 240 pas. Cosmepsxanme ux craHosutcs papabiM 1,5-10°
JTo B TLICAYY pas Gosblle, YeM B COMAaTHYCCKOIl KieTKe. 3aTeM, B Iie-
pHos GOJBIIOr0 pocTa, KOJMIYECTBO MIITOXOHAPIIL MPOJIOJIKAaeT pacti,
TaK UTO B 3pC/HOM sillle IIX UYHCIO YBEJIMINIBACTCA CIIe Ha [ABA IIO-
panka. B 3pesom siine oOpasosaHue MUTOXOHAPHI IIPCKpaIlaeTCH.

JlnHaMnKa HaKOILUTEHUS MUTOXOHAPHII B OOreHede OTpasKkaeT I -
mamury naxomernuag mTIHI. Opmaxo o cropoctnm ciraresa MrJlHH
II3BECTHO MaJio. Y/IBOEHME JICJIa MITOXOHJPUU B OOMHTC IPOICXOJNT
3a 1,0 mcesna. Ilo-Bupnmomy, cropocrs pemnukaiun JHH cymecr-
BEHHO BBITILC.

Wcuonnays cucremy usomuposanmsix muroxongpuit, I'. I'. Tayse
u B. C. Muxaiwion (1974) cpasumBaiu cxopocts cumtesa Mt/JHK y
BBHIOHA B OOI[NTAX, HCOILIOJOTBOPEIHEBIX silllax I 3apofbllIaX Ha CTa-
aun 35 wac. pasputna no praoderuo "H-nTT® s JJHK muroxoma-
puit. Oxasaioch, YTO IO CPABHEHHIO C 3apOJBIIIAMH B OOIMTAaX Ma-
jgoro u Goxapwioro pocra arTubHocThL cuHTeda MTAHK mesmaumrenn-
Ha. K KoHIY cospesaHIIs oOLMTAa AKTHBHOCTL BKJIIOYEIINS METKH B
Mr[IHIX cramosiTes ciie MeHbIe.

IIpomece pemmnramunm MtIHI{ B oorenese mpomexofut Ttak sie,
KaK I B COMATHYUCCKIIX KJIeTKax. U3BecTHO, UTO CIHTE3 OCYIIECTB-
jsterest ¢ 1momompio ocoboit JIHK-mommmepassl, wotopast 10 psny
cBoiictB omumuaercsa ot sjepHbix [HHK-momnmepas (em. MImepiunr,
1970; Weissbach, 1975). Mouckyaapusiii sec ee — 2-10° maapron, oHA
o0majjacT SHAOIYKICA3ION aKTUBHOCTHIO, cHoco0ma pemInuupoBaTh
OUPKYJIApHLIe ABycrupaisuabie Moiaerynnl [JHH u mpossaser 6onpiryio
YYBCTBUTCNALIOCTL K Opomiictomy atupmio (Weissbach, 1975). 9ra
JTHI{-nosmMepasa «paGoraeT» BHYTPM MUTOXOH/PHII, HO CHHTC3 cC
KOHTPOMUPYETCSA HC MIITOXOHJPITAJbHBIM IeHOMOM, a TeHOMOM sfiep
(Weissbach, 1975).

" NHK-momumepasuas aktuBHOCThL Obliia 00HAapysKCHA B MHTOXOH/I-
PUAX OOIUTOB I ICOMIONOTBOPeHHbIX sAnil BhloHa (Gause, Mikhai-
lov, 1973; Mikhailov, Gause, 1974). ITuno u corp. (Pinon et al.,
1975) menasuo coobmpman, uto JHHK-momuMepasa co cpoiicTBamMu Mir-
TOXOHApHaJLLHOro ¢epMeHTa, T. e. cmocobias PemININpPORaTL JABY-
cMpaNbHbIe MUPKyJaApHsie Moiaeryan [|HH, nakannusacrcs B oomu-
Tax Kcemomyca. Pemmmkanusa mutoxouapuambroit [JHK mpoucxoaut
nosykoucepsarusino (Reich, Luck, 1966; Kirschner el al., 1968).
JIEeKTPOHHOMUKPOCKONINICCKY OBLIJIO MOKAa3aHo, UTO B XO/€ PCIUTHKA-
nun MrJHI mosisisiioTest mipKyaspusle CTPYKTYPHL ¢ MeTiell pa3Hoil
searanubl (puc. 3). erna mpecrasaser coGoit yyacTOK OHOHHTE-
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JJIEKTPOHHAA mukpogorTorpadus
nupryasapHoit JHIK G6ea -netau (a),
HUK ¢ O-netnaeif, ykasaHioi cTpei-
roit (6), U cxema BCero Ipolecca;

a — ucxonuas IBYCIMpanpHasa
MoJjeKxynaa; 6, e — obpasoBaliie He-
cIlapeHHolT obJsracTu, HAyajo pemu-
KauuM Ha ONHOII U3 KOMILJIEeMEHTap-
HbIX HMTell (CM. TaKiKe OJEKTpOII-
IIOMMKPOCKONNYecKoe unsobparce-
nue); e, 0 — HayaJO0 pelIMKaAOuu
BTOPOI KOMIIJIEMeHTapHOM nenyn
1 NpONOJiKellMe DelIMKaLuM Tep-
BOI; e -— MOJIeKyJla LMPKYJAPHO|
I ¢ saBeplentioil periMkanuei;
Jic — MoOJIeKyJa uupkyaapHoit JHIS
C NPONOJIKAIOUIMMCH  11POLeCCOM
CHHTe3a KOMILJICMelITapuoil HUTH,;
3 — MoJleKyJa uumprynaspHoii JHK
C 3aBeplIeNIbIM MPOLIECCOM penm-
ranuu (Robberson et al., 1972a;
Mikhailov, Gause, 1974)

pesee) o)(e)lele) er

a

r"

Puc. 3. Pemnkanua Maroxouapuanbaoi JHK BrroHA

Boit mociemosaTeabuoctn [JHK, npn sTom amTumapannensHas eil mems
aCCOIIIAPOBAHA ¢ KOMILUIEMEHTAaPHBIM KOPOTKUM BHOBH CHHTC3HPOBAH-
HBIM (parmentom. Taxme cTpyKTyps! 6uuinm HasBaubt [ -netnamu (disp-
lacement-loop) (Kasamatsu et al., 1971) nam metaamu cMemjeHus.
WNsyuenne nX NO3BOMMIO IOCTPOMTH Mopenh pemrnkamuu MTIHK
(Robberson et al., 1972; Robberson, Clayton, 1972). Ilo atoit mome-
a1 cHAYajNa NMAeT MecTHoe pacmieraHie nmpryaspuoit MtJHHK 3a
CYeT JIOKAJLIO BO3NMKAIOIIUX Pa3pbiBOB H 3aTeM OBICTPOIl CIINBKH.
ITocie »TOro mMpPOMCXO/INT CHHTE3 KOMILIEMEUTAPHON IIeNM IO OJHOI
13 HuUTel, Apyrasg muTh oTTopraerca (cTpykrypa [-meremns). Pemmn-
KaIliA 9TOM OTTOPrHyTOM HHTH HAYMHAETCA 1mo3ste. B pesymbrare co-
smatoTca Ase nupryaaprsle momexynrst MTIHK (Robberson et al.,
1972; em. Tayse, 1977). Ilo nammmiM I{asamarcy u gp. (Kasamatsu
et al.,, 1971), Monexynbr ¢ [I-meTaAMU COCTABIAT 3HAYHUTEILHYIO
gacth MTJHK L-xretox B Dmepuojg 9SKCOOHEHOUAIBLHOTO pOCTA.
O-mrIHK o6uapysnBaioTcs B IpemapaTax IIHTOILIa3MaTHYECKHX
OHEK oonuToB pasHBIX KUBOTHBIX.

B meomnomotnopennbix siimax, B kortopbix cuaTed MTHHK mpax-
tuuecku npexpamaerca, Kommuectso I-MTJHK cunkmo cmmiaercs.
Tax B mpemaparax MTIHK w3 awmm seioma I-mrAHK cocraBmser
menee 1% (Tayse, Muxaitnos, 1974). Huskoe comepsanne [[-merie-
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BoIx Moiexya Haimeno B JJHK HeomwrofoTBopedHLIX I, MOPCKHX
emeit (Matsumoto et al., 1973). Bosmoncno, uTo 6I0KHpOBAHUEC CHI-
resa MTJHH K KoHIly oorenesa CBA3aHO ¢ WHAKTHBAIMCH MEXaHU3-
Ma, OTBETCTBEHHOTO 3a reHepaunuio obpasoBanHuA J[-merenn. Opuako y
v (Piko, 1975) n marymxun (Hallberg, 1974) 70—809% wmomexyan
mr/IHH HeommomoTBOpeHHBIX AUI MMEWT CTPYKTYpy [-merens, XoTa
cuares MT[JHK orcyrcrByer. Takum o6paszom, KOHCCPBHPOBAHME CHH-
tesa MT/IHHK y sTHx 00'beKTOB IpomcXOOUT HA APYroM 3Tale, mMocie
o6pasoBanus [[-meremns.

CHUHTE3 IHK B OMBPUOI'EHE3E

Cunres adepnoti JHK

B rtcuenue Bcero mepuopa opMupoBaHHA Aia B ooreHese, JUIA-
TCABHOCTL KOTOPOTO M3MEPAETCA MHOTUMU 9acaMIl, JHAMM WIM Mecsd-
namu, cuutes sjpeproil xpomocomuoir [JHH orcyrerByer. Cunres ua-
9UHAeTCSA Mocjie OINIONOTBOPEHHS, YTO OBLIO IOKa3aHO B MHOTOYII-
CIIEHHBIX aBTOpafuorpa@u9eckKnx M OHOXMMUYECKUX MCCIefOBAHUAX
(em. Grant, 1965; Gurdon, 1969; Giudice, 1973). Ilo mamnsimM I'paxa-
ma (Graham, 1966), curres JHK y aarymxu xcemomyca samyckaer-
ca gepe3 20 MUH TmOCIe OILUIOJOTBOPEHHSA OXHOBPEMEHHO B 000MX IIPO-
Hykieycax. [lo 9Toro MoMeHTa IIPOUCXONUT 3HAUUTEILHOe Habyxamue
snep (Graham, Morgan, 1966; Gurdon, 1967). ®@axrtopsl, ompepe-
JAIOIUe 3TH HPOIeccH, JOKAIM30BAHLI B muTOILTasMe. Tak, B Kiac-
CHYECKEX dKcIepuMeHTax ['€pAeHa 0 MHBEKINH SNep B IMTOILIA3-
My omromorsoperHoro giima (cM. Gurdon, 1969, 1974) 6nu10 mokasa-
HO, 4TO J00oe Anpo ¢ OaoxupoBamubiM cuaTe3oM [IHI, mampumep
Anpa HepPBHBIX KJIETOK, IIpeTeplieBaeT BCe Te jKe M3MeHeHWs, 4TO I
MYCKOH TpPOHYKIeyc, T. e. pasfyxaeT M HaYMHACT CHHTE3NPOBATI
IOHK. Iosnree Aumepcor (Anderson, 1969) mpopemoncTpuposai as-
tTopaguorpaguvecku, uro npu noancraepmun cuures [JHK magnmaerc:
OHOBPEMEHII0 BO BceX Ampax. IK{pome Toro mpm IapTeHOTeHETHYe-
ckoit axrmBamuu sun cmHTed J|HH BrIOYaercs B JKEHCKOM OPOHYK-
aeyce.

Cunres [JHIU y Mopckux ejkell Tame HAYHHACTCSI Yepe3 He-
CKOJILKO MHHYT IIOCIe OILUIONOTBOPEHHS 1 OJHOBPEMEHHO B 000UX
nporyriaeycax. (Simmel, Karnofsky, 1961; Hinegardner et al., 1964).
dTu JaHHBE OBUIM HONYYEHDLI IPU KCIOJIH30BAHAMA MEYEHOTO THMHMM-
Ha. Opmaxo Ilaiitn m pmp. maiwim, 9to GPOMIE3OKCHYPHUIMH M Hoffe-
30KCHYpHUNH HaduHaoT BRao1aThesa B JIHIU Strongylocentrotus pur-
puratus u Arbacia punctulata ToTuac mociae omromorsopenna (Zeitz
et al.,, 1969; cm. Giudice, 1973), B To BpeMa Kak TUMIJHH U [C-
soxcuypuaud — gepesd 20 MuH. ABTOPBI CYNTAIOT, 4TO BIIOTEHHBIH
TUMUIMH Ha 3TOH CTafUM He mpesBpaulaeTca B THMumHHTpudocdar.

B oporecce pemeuumit gpobieuns cropocts cuntesa JIHK ogens
BBICOKA. ¥ aM(ubUil CKOPOCTL YBEJIMUMBACTCA B TEUCHHC INCPBHIX
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2— BbIOIl  Misgurnus fossilis II.
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Badg, 2 -— TeOpeTMUEeCKM pac-
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(e — Mazia, 1949; 6 — Chen,
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meJIennif, TOCTHTAsg MaKCHMyMa K cepejille IIepIHojia CHIXPOHHBIX Jle-
geunuii (pume. 4). B aror mepuoj{ BpeMs CHIITC3a OJHOT0 TAILIOU-
goro sxsuBasenta [JHK — 10 mun. (Graham, Morgan, 1966). Iloc-
jge 12-ro mernenus ¢ HadaldoM JeCHHXPOHU3AIUU CKOPOCTH CHHTE3a
HauMHACT CHIKATBCA M HA CTajuu HeApysabl CTAaHOBUTCA paBHOM
6 wac. YacroTa cuHTe3a Ha cTajum Apobienus TarKe Beicokas (1 pas
B 12 MuIN.), K cTafumy racTpyibl oHa yMembmracrcs B 240 pas (1 pas
3a 48 wuac.). .

Y Mopcrmx emeit HanGosnpmas ckopocth cunteda JJTHHK momppepxn-
BaeTCSI B TeUeHME HeCKONbKMX JeNleHuit Mpol6ienus, mocie wYero Ha-
cTyIlaeT CHMJKeHIe CKOpPOCTH. Boiee ficralnbHOe ICCIC/IOBAHMe Bpe-
menu cuntesa JHK B xojiec mepseix jenmenuit gpoGienus o 16-i
rierounoit craguu 6vu10 mposenero Hemepom (Nemer, 1962). M mo-
Ka3amo, YTo fejleHye B 9TOT IePUOJ [eilCTBUTEIBHO IIPOMCXOMUT CHH-
xpouno u mososunia JITHHK yke cuHTe3upoBaHa K MOMEHTY, KOTfa
50% xkaeTor womumao MuTO3. IIpu HcCIeToBAaHMH CKOPOCTH CHUHTC3a
JJHK mo BrIH0UYeHMI0O MCYCHOTO THMMIUHA CIeRyeT YUHTBHIBAThH, 4TO B
mpolecce KIGTOYHOrO IMKIAa MOMKCT MEHATHCA MPOHUIAEMOCTH TUMM-
nuna. ITooromy Hemep mcmombaosan mpumem mpegmukybaumm (mpe-
JOMUIT) 3apOABIIICH ¢ MeUYeHBIM TIMHAMHOM M BHOCHJ IIOIPaBKY Ha
H3MEHCHHC IJIeTOYHOrO IIyjla TUMHIMHA.

Iauuse, monyuennsle HeMmepoMm, HaxopsaTcs B coriacuu ¢ Oolee
PaHHNMI MCCIeTOBAHIAMIE, B KOTOPBIX METOJOM MHUKPOCIEKTPOMETPIHN
u asropajguorpadun (Lison, Pastecls, 1951; Ficq et al., 1963; Zim-
mermann, 1963) mnoxaszamo, uto cuures [JHHK ma cragum mepBbix
JeNCHUI CHHXPOHM3UPOBAH U HAUYMIIAETCS IIPH KAXKAOM JleleHUu eie
[0 3aBeplIeHUs KieTKaMm MmuTo3a, Xaiimerappmep u nap. (Hinegard-
ner et al.,, 1964) ma Strongylocentrotus purpuratus mposenm como-
craBiacHue cuaresa JIHK ma mepsrix mByx pgesenmsax ppolGicHusa ¢
MOPQOIOrNIeCKNMI U3MCHEHHUsAMM sfpa u XpomocoM. OHm moKasa-
an, aro cuyred [[HHK nmauwmmaercsa B xoime Temodassl, Korga Ipome-
XOJUIT JlCCIIMPANN3alUsA XPOMOCOM, Ii rpofomkaercs 13 mun. (ipm 15°).
VY pri6 3aKoHOMepHOCTL I3MeHeHNsT cKopoctn cuntesa HHK mocie
OILIOIOTBOPEHMsT TaKas jKe, Kaxk y amuOwit. ¥ Bhloma, HaIpuHMep,
CHHXPOHHbIC JeJCHUs IIPONOIIKAIOTCS B Tedenue HmepshiX 6 wac. (10—
11 nenemmii). S-mepmoy; B ®TOT MoMeHT 3ammMaeT 15 mum. (mpu
21°). 3aTeM mocane JecMHXPOHU3ALUM OI cTaHOBUTCS paBuboiM 110 MuH.
(Port, ITonos, 1969).

Onuncanwe m3MelcHust cuutesa [JHK B passutum HaceKOMBIX
naercst B pabore Xappuca u Popecra (Harris, Forrest, 1967), mpo-
BelleHHON Ha Kiome-BatounuKe (Oncopellis fasciatus). AxTuBHOCTH
cuntesa J[ITHK pacrer B mepsoie 50 wac. mocie OILIOROTBOpeHHUS,
T. e. Jo ractpyisnuu, 3ateMm mo 90 uac. mogmepKUBaeTCs Ha BBICO-
KOM ypOBHe H HAYWHAET CHIDKATHCA TOJNBKO B IIEPHOJ] OPraHOTEHe3a
(mupepeHIMPOBKYE HePBIOH TKAHIH).

Curre3 JTHHK B mepwon mpo6imeHma OCYIICCTBIACTCA ¢ HCIONb-
30BaHHEeM CaMBIX Pa3dMUNBIX HH3KOMOJCKYISPHBIX TIPEIICCTBCHHH-
KOB, B TOM umcie puéonyxiaeorngos, CO., mmmmuma u T. 1. (em.
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Grant, 1965). Ilo-BuguMoMy, B paHHUX 3apOJBIINIAX AKTHBAPOBAHEI
Bce MeraboaNuYeCKHMe CHCTeMbI, TPUBOAAOIMC K 00pasoBaHWIO [E30K-
cHpHEOOHYKICOTHROB, [ o0ecmedeHHs BBICOKOH CKOPOCTH CHHTE3a
JHK B mepuom cMHXpOHHBIX pgeleHmil. AxrnBHoMy cuuredy [JHK
COIyTCTBYeT BhICOKHiT ypomenmb nwixamus (cM. Rossi et al, 1975),
BePOATHO, OTPAsKAIOMmil MOTPeGHOCTH B MaKpo3pruveckux Ttpugoc-
¢parax.

Cunres murozondpuasvroli JHK

HeomnopgoTBopennoe saiio ofGaamaeT 3amacaMy MHUTOXOHADUA H
KOJIMYECTBO MX Iie MEHSETCHA IIOCHE OMJONOTBODPEHHWS B TEUCHUE MIA-
TEJBHOTO CPOKA Pas3BUTHA. ¥ aM@uOMI MPAPOCT MUTOXOHAPHAIHLHOTO
Genka mabmiomaerca Juulp mocie 38-i cTajumm, T. e. B ICPHOJ aK-
TABHOTO OpraHoreHesa.

Cunres mmroxounpmansnoir [JHI{ Ha pamumx craguax passuaTHA
1e3NaYNTCNCH MM IMONHOCTHI0 oTcyTeTBYeT. Ilo manmmim ITuxo (Piko,
1970), maske y MHIIH, siileKkIeTKa KOTOPOH He OYeHBb Gorara 3ama-
camu muroxouzapnii, cuures mr/[HHK orcyTerByer mo cragum Giacrto-
nuceTel. ¥ Mopckux eeit cuures MTIHK me of6mapysmusaercs B Te-
9eHICe BCEro Iepnofa ApoOdelus N0 CTajun cBoOOJHOIT OIacTyIbI
(Matsumoto et al., 1973, 1974). B xoje nambmeiimero smGpuorene-
3a oT ApOoOJEHWA [0 CTAIMM TacTPYIbl cKopocTh pemankaumu mtJHK
yBermmauBaetcsi B 2—3 pasa (Bresch, 1973). Cunres JHIK B Muro-
XONUJPHAX Ha pa3HBIX CTANWAX pas3BuTus Bblona uccaemosanu I'. I'. Ta-
y3e u A. M. Muxaitmos (Muxaitnos, T'ayse, 1974; Mikhailov, Gause,
1974). OublTsl cTaBUIM Ha W30IMPOBAHHBIX MHUTOXOHJDUAX M O CKO-
poctu cuHTe3a cymuam mo BKIUYeHH0 ‘H—aTTO B mr/ITHK. B mzm-
TOXOHIPUAX HEeOINIONOTBOPEHHbIX AUI| HAGIIOaNCcsa OueHb HU3KMIL ypo-
Benp BKmoueHns (0,01 oM °H-gTT® na 1 mr Genka B uac). Ilent-
padyrupoanuem B rpagmenTe miotHoctm CsCl ¢ arupmit Gpommmom
IOKa3aHO, 4YTO 3TO BKIIOYCHME OTPAKaCT CKOpee MPOLecCH perapa-
nuu MT/IHH. Taxum obpasom, cuures mr/IHK B HeommomoTBOpeHHEBIX
AWNAX BBIOHA, No-BugmMoMy, orcyrctByer (Mikhailov, Gause, 1974).
ITocne ommomoTBOpPEHMS CKOPOCTH BKJIIOYEHHS IIPEIIECTBEHHUKOB B
mt[[HH maumnaer 9KCIOHEHNHANBLHO DAacTW W yIBAMBAETCS KaiKible
7 wac. passmtna. K 35 wac., T. c. B mepmoj aKTHBHOrO OpraHorc-
Hesa, ona pasna 0,4 mM TT® ma 1 Mr Gemka B uac, T. e. yBean-
ynsaercs B 40 pas. [[na Toro, uToGBI BHIACHHTBH, B KAaKON CTeIeHH
yBeIndcline akTHBHOCTH BKMoueHus Merkm B Mt[JHHK orpaskaer us-
Menerns ckopoctn cuHTesa JIHK m He cBszaHo ¢ uaMenenmeM BHYT-
PUMMTOXOHJPHAIBHOTO IIyJa IPeANIeCTBEHHAKOB, aBTOPHI MCCJIELOBA-
au cofiepkanue B MuroxoHnpuax pnITd. Oxkasamock, uto nmyx gTTO
B MUTOXOUJPHAX MEHSETCA, CHIUIKaeTca B 2,5 pasa B TeucHHe nep-
Beix 10 wac. passmTHms, 3areM OH CTAGWIMBHDYETCA W OCTAaeTCs Ma
IIOCTOAHHOM YpOBHe BCe Mocienylolee pasBuThe. ABTODHI 3aKIIO-
9al0T, YTO 3HAYMTENbHBIE poct cmHETe3a MTIHK mpomcxomnr mocme
10 wac., T. ¢. ¢ HawamoMm ractpyaannmn (Mikhailov, Gause, 1974;
Tayae, 1977). Oco6ennoctsio cuutesa mr/ HK Yy BbIOHA HBIACTCSI
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TO, 4TO Maske B MOMENT B3HAYATENbHOH aKTHBALMM He Habao[aer-
ca ysemuucnust comepacannsa [-ueriaessix crpykryp MrJHR (Mikhai-
lov, Gause, 1974). Nx xommuectBo coctaBasier ammb 4% ot MrJHH.
Ilo mucumo I'. I'. I'ayse, HE3KOe comepkaHme [[-TeTIEBBIX MOJEKYI
MoskeT OBITH CIEJCTBHEM TOTO, YTO B 3apPOjBINIe HET PeINIUKATHAA
anmbs HeGomsmoi uvactm Mr[HK, miom ke B pammem smGpuoreHese
KakuM-TO o0pasom GiIoKHpoBaHa wHunmanws obpaszoBaHms Jl-mereis.
HeitctsuTensHo, na craguu 80 yac. pasBmTHA y CBOOOLHO ONaBalo-
mero roxosactuka comepskanme JI-mt[JHH cramosurcs paBHBEIM
10—15%.

Y mmopiesoit aarymku — KceHonyca cuuTed MTAIIK wmcciaemoBa-
au Yeits n [Jasmg (Chase, Dawid, 1972) mo BrI0Y9enuio MeueHOro
tuMuania Bo ¢paknuio m1JHI{ pasBuBaonuxcsa sapogsiicit. ABTOpEI
HCHOJIB30BAIN OUeHDL ymauHbIH 1pueM oTgencnusg M1/ JHH ot mpumecn
sapepHo#t [II1IN ¢ momomsio memarypamum [IHHK u mocmemyiomero
KOpOTKOro oTsira. I'elioM MHTOXOHAPHH OTJIIYACTCSI 110 pasMepy ot
resoMa samep Oonee weMm na uersipe mopsimka (10° ®. m. pasmep.
resoma Mmirroxoujpuii m 2-10°— sagepHoro remoma), B CBA3IL ¢ DTIIM
cxopocts peuaryparuun MTIAHK B 10* pas Owicrpee. Kcian xe smep-
mag [JHK upmcyrcTByer gummp B Buje NPAMECH, TO B YCIOBHIX OT-
mura peuarypuponati oymer tornko MTAHK, a agepnaa JHHK, pame
parIusa TOBTOPHOIUXCA HYKICOTUAHEIX [T0CIe[0BATENBLIIOCTCH PeHa-
tTypupoBath He Gymer. [IBycmupamasnsie MT[JlHHK nerxo orpmenurs pma-
nee meHTpmdyruposanueM B CsCl (Chase, Dawid, 1972). Ueiiz u
Hasug morasamm, uromo 11-# cragmm (racTpyia) BKIIOYeHHe Mede-
Horo TmMmpuHa B Mr[JHK He ymaBamBaercsa. 3aTreM cuHTe3 HadWHaeT
o0HapysKUBaThCA M B TedeHHe Kammgelx 10 wac. oH yBeJIWYMBACTCS B
AaBa-tpu pasa. Takmm oGpasoM, Kk 35-f1 cragum CKOPOCTH BRITOTEHUSA
rrMuanaa B MTJIHH Bospacraer B 10 pa3. 3to mpumepHo TOT 3Ke I0-
PAOK yBeJIWYEHUs CKOPOCTH, YTO M y 3aPOMBIIIEil BHIOHA.

XapaxrepuniM gis cmHTe3a MTJHHK B sMGpuoreHcse KuUBOTHEBIX
ABIAETCA TO, 9T0 B IEPUOJ OUYeHb WHTENCHBHOW PEIUIMKAIUA STEep-
ot JIHK, ma cragum cHHEXDOHHBIX HNeneHHil ApoGieHUsA, OH (PaKTH-
YeCKH OTCYTCTBYET, M Cro aKTUBAIMA HPOMCXOANT HA TeX CTAMUAX,
KOTZa MHTCHCHBIOCTH peruimkanuu sifepHoit JJHK cumkacerca B cotHm
pas. 3TO CBHEETENBCTBYET O Pa3o0IIeHNN Peryldlil aKTUBHOCTH CHH-
tresa MTJHK # sapmepuoit [IHK Bo BpeMen:m m He3aBHCHMOCTH 3THX
nponeccos. Ilofo6Has pa3oGUIEHHOCT, BO BPCMEHM H IC3aBHCHMOCTD
penimKanmE MUTOXOHApHanbHOX It smepuoil [THHK ommcama um mis
apyrmx cmcreM. Tax y ¢msapyma um rterpaxumens cuurtes mMTJHK
He TPOMCXORWT B S-IepPHOA, Korga pemaunmpyercsa spepnas J[HE
(Parsons, Rustad, 1968; Holt, Gurney, 1969).

Hsmenenue codepacanus JJHK 6 ambpuozenese

Konmuecrso JTHK B 3apopeimax ypeamaumBacTcs Ha BCCM HPOTHA-
JKeHHN DAsBUTHA. JTO NPOHCXOMAT 3a CUeT YMHOMEHHMA YmCiIa AMep,
T. e. cmHTe3a sgepHoit [JHHK. Bmecre ¢ TeM y psama o6bexToB —
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HeKOTOPLIX BHAOB puil, amdubuit — copepxannme obmeit [IHK na pan-
HEX CTQJUIAX Pa3BUTHSI Ile yBEJNINUUBACTCA MM OO OUCHHL Majlo, B TO
BpeMs Kak KOJWYECTBO siilep B OTOT IEPMOJ PAcTeT B TreoMerpude-
cKoil mporpeccun. ITo OGBLACHAETCA TeM, YTO B AWNAX mOoJ00HBIX
BUJOB KHBOTHHIX OUEHb BEJIMKO YHCJIO MIUTOXOIAPUN M, CieI0Ba-
TenpHO, 3amacel Iuromrtazmarmueckoit MTJHH, mpeBocxopsammue mna
omuH-Tp TopajKka coacpxanme sjcpuoit JJHK. Ha ¢one rarux xo-
augecte MTAHHK cymmapneit nupupocr [JHK B sitie moxHO 06HApY-
KATH, INIIb KOTfa o6pasyloTcsa yiKe COTHHU sifiep, T. €. HA cramu 6iaa-
cryanl (puc. 4).

B xome HopMasLHOTO Pa3BUTISL OTHOIICHHE COJEPKAHUs sAepHOM
JHK & nmuronmasmarmyeckodt, 1. ¢. kK MT[AHK, menserca. B saiime-
}JIeTKe I Ha CTAagusX PAIHero [elCHisl 9TO OTIOIleHNe pPe3KO CABH-
Hyto B cropony Mt/[JHH. Omitako B cBA3um ¢ OBICTPEIM yBCIMYEHHEM
uicna afgep u orcyrcrBueM cmnTesa Mr/IHHK ormomenue aTto BCKOpe
ypaBuuBaeTCAa M 3ateM caBuracrcs B cropony spepHoit [JHK. Y am-
¢ubuii ma cragum racrpyisl KoamdecrBo MTIHHK cocraBmser mpo-
IeHT M MeHee oT Koamuectsa siepuoit JIHK, 1. e. B sapomsime u B
KJIeTKAaX yCTAHABIMBAETCS OTHOIICIINE CORCPIRAHMS SIACPHOA M
Mt[IHH, xapakrepHoe s cOMATIMICCKUX KJETOK.

B passurun Gompinunctsa opranusMoB cogep:xanme [JHIX na sppo
BappuUpyeT B Ipefelax 2¢c—4c, oTpayKas ero m3MeHeHHe B XOfe MH-
TOTHYECKOr0 ILHKJIA, T. e. yABoeHHe Bo BpeMsa S-mepuopa. OpHaKo
y HEKOTOPHIX JKUBOTHBIX (IBYKpBIIBle HACEKOMBIC) B AApax OIpejc-
JIeHHBIX CHEIMAJIN3UPOBAHHBIX KJIETOK JWYNHKM 3HAYMTEIHHO YBElLH-
ypBaerca KoiamuectBo JHH 3a cuer mosuTeHmsanmmm XpoMocoM.
Y MHOTHX JKMBOTHBIX HMECTCA ITONMINIOMAW3AINA sfep, HHOrAa B
HeCATKM ¥ COTHH pa3 (HampmMep, B IHTARIMX KIeTKaX ANYHUKOB).
Hax u nmpn ammnuduranum pJJHIX B oorenese, takoit mpomecc mud-
(bepeHIPOBKY Aep HEOOXOAUM MJiA obccIeueHusa MHTEHCHBHBIX IPO-
1[ecCOB TPAHCKPUIINH pa3nuyHbix BumoB PHK.

Has psaga 6ecHo3BONOYIBIX — YCPBEN M WICHUCTOHOTMX — OIHCAH
Apyroii mpouecc — moTeps vacTu, mHorga 3HauurenasHolt, [[HH B ax-
pax coMaTHYeCKMX KJIeToK. B opumx ciaydagx 9To BeIpaskaerca B
BUe JJIUMIIANNN HEKOTOPLIX XPOMOCOM, B APYIUX — B BHAC AMMHM-
Hyuuu d9acreil xpomocom. Takr, mamnpumep, y Wachtliella persi-
caria B pe3yibTaTc TpeX IEPBBIX MAeJCHHMI o0pasyeTcs BOCEMBb Afep,
U3 KOTOPBIX OANO MHUIPHPYCT B 30HY fAillla, COMEP/KAINYI0 IONAPHYIO
Ia3My, ¥ coxpaHgeT modubiii HaGop (40) xpomocoM. Y 0OCTAIBHBIX
CeMH A7ICp NPOMCXOANT dianmunanus Goxpmici yactu (30—32) xpo-
mMocom (Geyer-Duszynsca, 1966). ¥V pasupix Bmmos mukiaonos (Beer-
mann, 1966; cm. Kuxuagse, 1972) u ackapup (cm. Rossi et al.,
1975) B comarmueckuX KneTkax 3apofBINA B OTIMYMe OT KICTOK IIO-
JOBOTO IIyTH TepsAeTcA 3laulTedpHas dacTs xpomatmHa. ¥ Cyclopus
furcifer aro macrymaer ma 6—7-m peneunm, mpmueMm cHadala IPo-
UCXOJUT TreTepOXPOMATHHUBAIUA TCPMUHAILHBIX M IEHTPOMEPHBIX
ParoOHOB XPOMOCOM, a 3aTeM DHTH I'eTePOXPOMATH3UPOBAHHbIE PaifOHEI
HOABepramTca auMunynuun c morepeir mo 75% sapmepmoit JIHK.
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CorinacHo rrmoTe3e Beepmana (Beermann, 1966), MoncKy:1apHBIH Me-
XaHU3M OUMIIYIINT 3aKJII0YaCTCA B «BHIMCTIMBAHUNY YaCTH IIOCICHO-
Barexaniocteit xpomocomuoit [THIX 3a cuer paspsiBoB cumeruduuecku-
MU DHAOHYKJICA3aMé Ha ONpPEAEeNCHHBIX ydYyacTKaX ORHOH U3 HHUTel
JHHK, cGamennu 9THX y4YacTKOB, MX CIINBKe ¢ o0pasoBammeM Ie-
Tedb, KOTOPLIC 3aTeM OTHCIAIOTCA OT OCHOBHOM IIOCIE0BATEIBHOCTH
B BHJie KoJlell, IyTeM pa3phiBa u cmuBky Bropoi nutn [JHH.

YV Ascaris megalocephala mocme mepBoro [CcNeHHA OO0 U3 IJCP
umeer muopMmaspHoe KodmuectBo JIHK, a Bo BTOpPOM mpomcxomuT
MIMIHYIHA XpoMaTiia. 3aTeM B Dsjie MOCIC/YIOUIIX JieJeniii Ios-
HOI[CHIIOTO fA/ipa JHIIL OXHO coXpamsieT rcxojioe roxmuectso JIIIN,
B OCTAJILHBIX dYacTL XpoMaTHHA Tepsieres. I3 pesyiabrate msaTtu Jie-
nmennit ob6pasyerca 31 Giacromep, B Kotopnix conepikamme JHK ma
80% wmenpuie, yueM B mcxogHOM sAjpe. V3 aTHX OiacToMepoB 3aTeM
00pa3yioTca COMAaTHUGCKIC KJICTKM 3apOABINIA, a M3 OJHOTO IIOJIO-
IeITHOro fAApa — KiIeTku modosoro nytm (cm. Rossi et al., 1975).

B paGote Tobumepa m nmp. (Tobler et al.,, 1972) 6ruto morasawuo,.
yto B axepHoit JITHK comaTmuccKMX KIETOK acKapugbl IOBTOPAIO-
muecs TociemoBateabHocTn cocTtaBiagior 10%, B To BpemMa Kak B
JOIHK cmepmartuj (IOTOBHIX KJIETOK) IIOBTOPOB 3HAYUTEIBHO GOJB-
me — 23%. 9To MmO3BONMIO 3aKIIOYUTH, UTO AMMHUHYLHUA CBA3aHA C
notepeit JIHK, cocrasmeumoir na 50% mns mosropos m ma 50% wus
VHUKaILHBIX MOCIEMOBATCIbHOCTCH. B mogTBepacHMe THX JAaHHBIX
aBTOpH mpoBenum rubpupmsanuonubii ananuz [JHK us cuepmatng u
COMATHICCKAX KIETOK IHYMHKA aCKapuabl ¢ MEUYEHBIMH KOIMHAMHI
PHK, nonyuenupiMm tpanckpunmmein in vitro ostux JIHH. Taxwue
PHH-xonmu naseiBatorcas «cPHHK». Ilpu mposepennm ruGpumusarmu
B muskux roHnenrtpamuax JIHK xapakrepusyiorcs Tombko moBTOpsAIO-
mueca mociaeposarenboctii  JIHI. Ecauw ruGpugusosaan JTHK
coepmartuy ¢ cPHR sugnnrku m cmepmartuy pasgennmo, 1o 6sut0 00-
HapyeHo, uro cBassiBanue cPHK nmuumnkuy B gBa pasa Memsmie, ueM
cPHK cuepmarun. Ecau e mocie monmoro ceaseiBauys cPHK mu-
gypHkm mobasiasiau cPHH cmepmatupm, mpomcxommiao AOmOIHMTEIbHOE
ceaspBannie PHH. IlomygeHHble pesymibTaTil CHyKIIM [OKA3aTelb-
ctBoM Toro, uro B JamumHoumoir cPHHK, a caeposatrennno, B am-
aunoyHoit [IHK, orcyTrcTByer wacTh moBTOpAIOIIHXCA IIOCIEHOBATENL-
HOCTelt, Koropeie nMmciotres B JIHHK momosnix mierox (Tobler et al.,
1972).

ITpo6nemMa mAUMUHYIUE XpPOMATHHA M DAMMUHAIMM XPOMOCOM JIO
CHX TIOP OCTACTCSA OTKPLITOH — OMOJOTHUECKUI CMBICI DTHX ABIEHMI
HesceH W mmpoko obcysipaerca (cm. Sager, Kitchin, 1975). OgcBna-
HO, 4To Teubl, maxopamueca B Toit wactu JIHK, woropas coxpaus-
eTcs TOIBKO B KJICTKAX IIOJIOBOTO IIyTH, Ii¢ yYaCTBYIOT HCIOCPEe[-
CTBCHHO B TeHETHYeCKOM KOHTpOJe »MOpHOreHesa, JMYMHOYHOTO pas-
BUTHA M PCTyNAnNZ (YHKIMH B3pocioro opranmama. Haskercs ccre-
CTBEHHLIM IIPEAIIONIOMKCIIHe, UTO OTH TeULI yUYacTBYIOT B MpoIeccax
OoTeHe3a M cIepMaroreHesa. JledcTBUTCILIO, PasBHTHC BUJOB, y KO-
TOPBIX MPOMCXOAUT BIUMUIAINA MIH JAMULYIIUA XPOMOCOM, OTHOCHT-
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¢, Kak MpPaBIuio, K MO3amYHOMY THIy. 9To o3madaer, uto maudde-
peunnupoBka INTOMIAa3Mbl aiima (00MITa3MaTHUCCKAs Cerperarus) Jol-
saa OBITL Y MIX 3HAYNTENbHO BHIPAYKEHHOW, T. e. 9MOplonannliast
mugdepeniyranisi B GOJTLITONR CTeXEeHN ONpeNeNseTCs yiKe B ooremese
M, COOTBETCTBCIINO, HOJKHA TPeOOBAaTH YIaCTHsA 3HAYHTEIHHOH vacTH
renoMa. Otclofja HeTPpyAHO MPENMONOKATh, YTO DINMHIIAIINN 1T JII-
MUHYTIMIL 10JIBCPTaIOTest IIMCINTIO T¢ YACTI TeIoMa, KOTOpbie BBIIOJ-
10T ¢BO10 (PYHKINIO TOJLKO B XOJe Tamerorciiesa u Oburim Gur «Gad-
JacTOM» B COMATHYECKHX KIeTKaX.

Oco6oe mecTo B Bonpoce o6 mamcHeHnm kommgectBa [JHK B sax-
pax sapojbia saunmacr mnpobOiema ammauduranuum JIHIU B coma-
THYCCKIIX KaeTkax. Ilpocras Meican o ToM, uro ma0mparternias pel-
JAMKAIAS OTHCJALILIX TCHOB MOTJa ObI CIYKATH MexaHusMoM mpudde-
PEHIIIPOBKH, BBLICKA3bIBalach HEOMHOKpPAaTHO. Jra mpobiema, Kax
qacth upobiemsl guddepeHNMaIbHOR aKTHBANA TeHOB, IOAPOOHO
paccMaTpHBACTCA B IIAIICH cIcAyIOINell KHHMre, MOCBAIIEHHOI BOIPO-
caM peryisnnmu. 3mech ke MOMKHO TOJHKO CKasaTh, YTO SKCIEPI-
MEHTANbULIH MaTepuay, CBHAETeNLCTBYIOUA B IONb3Y aMIUIM(HKA-
uuM, Kpaiilic IicHaJesKeH, NPOTUBOPEYMB U OOLIYHO IIPUBOAUTCA B
OINITOYHBIX COOOIMEINAX, He TOBTOPSIETCS CAMAMH aBTOPAMH M He
To/iTBCPsKTaeTcsi apyruMi. I{pome Toro, B psge OCTOBEPIBIX DKCIIE-
PUMEeHTOB J[0Ka3allo, YTO B HEKOTOPHIX BBICOKOCIEMHMAJIH3MPOBAHHBIX
KJIeTKAX, CHUTE3MPYIOUUX ONHH MIM HECKONLKO BHOB OellKa, TaKHX,
HANPUMCDP, KaK KpPAacHbIe KJIETKH KDOBH, jKENe3’CTHIC KIeTKHU silme-
Rofla M [pyTHe, Ige aMINA(UKadg TeHOB TIioOMHA, OBaJALOYMITHA,
Kazaxoch OblI, JOJJKHA IPOMCXOMHUTHL IpPeKe BCero, TO SBJICIIHC OT-
CYTCTBYeT.

Tem He MeHee pmammpie 00 II3MEHEHAN COCTAaBa TeIoOMa 3a CUeT,
OTCBIANO, N30MPATENbIION peIIMKAIMKM OTMAENLHBIX €ro y4acTKOB II0-
ABNATCA B Jguteparype. W3 HemaBHMX paGoT TaKkoro poja MOMKHO
OTMeTHTh coo0mIlenue, B KOTOPOM KAK OyATO Gbl IOKA3aHO H3MEeHe-
HEe TCHOMa MOPCKOTO e3{a, IPOMCXOMAIlee MEMKIY CTAAMAMHU OIaCTy-
apt u racrpyist (Fitzmaurise, Baker, 1972). CoBceM mejaBno mo-
ABIIOCH coo0ImeHne 06 aMmIn@UKAIUM HEKOTOPHIX YMEPCHILIX II0-
BTOPOB Ipm audepenmupoBKe KIETOK XPAIIa 3apOALINIa IBIIIICIIKA
(Strom, Dorfman, 1976).

BakHOCTh pemecHma mpoGieMnl aMOInPHKAOIE B COMaTHIECKMX
KJIeTKaxX TPy/iilo mepeomenntb. Ho 310 m 3acraBiser OGBITH 0CO0EHHO
OCTOPOKILIM B OIEeHKE OTHEALHBIX pPaboT W COXPAHATH OIpelelleH-
HYI0 JIONMIO CKCITHOU3MA MO TeX IOp, IOKAa aMILIMPHUKanms He Oy-
JeT Hafe’KHO YCTAHOBICHA.



I'nasa sTopas

PHR

Cunres u ¢pyuxuua PHH B ooremese, smGpmoremnese I Imociefyo-
HMUX 9TAlaX pasBATUSA HMeIOT Kak ofImime, Tak 1 chenuduiecKkue
ueptsl. CXOACTBO COCTOMT B TOM, YTO HA IIPOTSKCHUN HHIUBHIYalb-
HOTO Pa3BUTUA CHHTC3UpYyIoTcs Te ke ocHoBHbIe Tunsl PHH, xoTopsre
B 0ONIUTe, 9MOPUOIANLHOl KICTKe M B KICTKAX B3POCJIOr0 OpraHI3-
Ma BBIDOJNHAIOT OfMHAaKOBbie QyHKIuH. Bojee TOro, HCKOTOpBIC BHUJEI-
MPHK cumTesupylorca ma BceM mpoTs/KeHuH pasButHs. Opfilako
BajKkllee Ile CTOJILKO 3TM O0I(ue 4YepThl B CHHTE3C U (DYHKIHOHUPO-
BaHuu ocHoBHBIX TimoB PHHK, ckonpko pasmuuaua 1 ocobeniocti, Ko-
TOpBIe ompefedaoT cueiuduuanocts Tpanckpunnun PHI B oorenese n
9MOpHOHATBPHOM PAa3BUTHH.

B kmerxax Bspocioro opranusma cuHTe3 Bcex BHioB PHH xoop-
OUIINPOBAH TakuM o00pasoM, 4TOOB IOAMEPKHBATL Ol pEeeHHbIH
ypoBeHb Gexnxosoro cuHTesda. Bee Bumsr pPHR (28S, 18S u 5S) cun-
Te3UPYIOTCA B DKBUMOJAPHBIX COOTHOMIEHMSIX, B KOTOPHIX OHM BXOMRAT
B €OCTAB pHOOCOM, CO3HaeTCH M IOAJEeP/KUBAETCS TOCTOSHHOE OTHO-
menne TPHK x 4yucny puGocom, GONBOIMHCTBO BHOBH 00pa30BAHHBIX
MPHHK pgoctatouHo GBICTPO BOBjIEKAaeTCA B TPONECC TPAHCKPHMIMH.
B npoTuBOmONOMKHOCTE ITOMY B OOTeHC3e M paHHEM 3MOpioremese
TaKO#l KOOpAWHAUME HeT. Jlmmp HeGOMbIIAA YaCTH CO3/TAHHOTO GeJIoK-
cHHTe3Wpyomero ammaparta, a tawke MPHHK mcmonnsyercs B me-
PHOL oOreHe3a [l OCYLIECTBJIEHHA CHHTe3a Oelika B CAMOM OOLMTC.
OcranbHasg, GOmpimas wacTh XPAHUTCA B TEYEHHMC [JIMTEIBHBIX CPO-
KOB,— WHOTAA MeCAIEB, jieT, IT06LI OLITH MCIIONb30BAHHOH B mepBbIe
yachl SMOPHOHANBHOTO pas3BuTHA. Pazimume COCTONT TaKe B TOM,
uro Bech cunred PHH B ooremese mpomexomur B omiioM simpe (@it
B HeOONBIIIOM UHCiIe sAfep NATAOIIUX KIeToK) u cuuTesupyemas PHE
HaKaIIBAeTCs B ONHON KneTKe — sitie. IIpu sT0M, 0ueBUIHO, B oOTe-
He3e NPOROKUTCIBHOE BPCMS (DYHKIMOHMPYCT MaJi0 MCHAION[HIACS
Ha0Op aKTUBHBIX TeHOB. B mepmox sMOpumoHANLHOTO pa3BHTHA, Ha-
OPOTUB, B Pa3iIMIHBIX KIETKAX 3apOJbIINa aKTUBHBI pasingmsie mabo-
PBI TellOB, cMeHa KOTOPBIX IPOMCXOAUT IO Mepe Aud@CpeHIuPOBKIL,
T. €. OTHOCHTeNBbHO ObicTpo. OueBWIHO, 0COGEHHOCTH TPAHCKPHMIIUH
PHK mna passpix sramax pas3BuTus TpeOyIoT crleuundmuecKAX Mexa-
HU3MOB peryasanuu. Bce aro sacrasiser paccmarpuBats PHH B oore-
Hede W B DMODHOHAJIBHOM PasBHTHH NOCIEJ0BATEJIHLHO, O Pa3MICabHO.





































































































































































































































































































































































































































































































































































































































































