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NPEONCIIOBHUE PEOARTOPA MEPEBOJA

IMpeanaraemast BHUMAHUIO COBETCKOIO YUTATENS
xaura Benpxammaa JIblovHaZ DIMPOKO MCHIOIb3YETCS
B KayecTBe PYKOBOJICTBA [Jis TOATOTOBKM CTYJEHTOB
1 aCIIpPaHTOB HAa OMOJIOTHYECKNX (DAKyIbTETAX MHOTHX
yauBepcuteToB B CIHIA w gpyrux crpamax wmupa.

DTa KHUTA IpEACTaBIsAeT cOO0OH riybokoe U Je-
TaJbHOE ONMCAHME CTPYKTYPBI U QYHKIUM [EHETUYECKO-
o anmapaTa Kak NIpoKapuoTHYECKUX, TaK M 3yKapHOTH-
deckux opraHn3MoB. b. JIelouH caM B HacTosIlee
BpeMs He BeJeT 3KCIIEPUMEHTAIbHOM HAy4YHOH paboTH;
OH fBJIiETCS TJIABHBIM PENaKTOPOM OJHOTO U3 Hambo-
Jiee TIPECTIKHBIX MOJIEKYJISIPHO-OMOIOTHYECKUX Ky pHA-
soB—«Cell». bnarogaps stoMy uepe3 pyku Jlbtoumna
MPOXOAUT OTPOMHOE YHCIIO NEPBOKIJIACCHBIX paboT, BBI-
HOJIHSEMBIX B JTA0OpaTOpHsX BCEro mMupa. B pesyinTa-
Te co3maeTcs ONarompusiTHas BO3MOXHOCTEL [JI WX
CybOKOTO OCMBICIEHHS U 0606mneHuiA. TToMuUMO 3TOro
KypHaJl peryJsipHO TIOMEMAeT MWHU-0030pbl, Tae
B OYeHb CxaTOH (Popme pacckas3slBaeTCss O HOBEHIIUX
JocTikeHusX Haykul. JIslouH yxe onybJIMKOoBaI Pl 3a-
MEYATETLHLIX KHUT, B KOTOPBIX OOOOINMI [OCTHXEHUS
B o0yacti MOJEKyJSIpHOH Omosnoruu reHa. Kuurum stu
ObUI ¢ y[JOBJISTBOPEHHEM BCTPEYCHLI MHUPOBOHR Hayy-
HOM oOlecTBeHHOCTRIO. HacTosmias kHHMra siBIsS€TCH,
HECOMHEHHO, HanOoJiee TIIyOOKUM IPOU3BEICHUEM aB-
Topa. O6CyKAaeMEBIE B KHUTE BOIIPOCHI 3aTParuBarOTCs
TaKXke W B NyOJMKyeMOM OJHOBPEMEHHO W3IATENb-
cTBOM «Mup» NATHTOMHOM u3ganuu «MoJjeKyaspHas
ouonorus kinetku» (Anbeprc B. u mp.). Oanako HA on-
HAa 73 3THX KHAT HE MOJXET 3aMEHuTH Apyryio. Tak,
B YACTHOCTH, BOIIPOCHI M3JIara¢Mel¢ B JaHHOW KHMTE,
paccMaTpuBaroTCs ropasmo nompobHee, YeM B «Mojte-
KYJSIDHOM OMOJIOTHMM KJIETKHY.

ITocrpoera kuura «['e€HBD) IO TOMY € TPHHIMILY,
4910 1 «MoJeKynapHas OvOJIOTHS KJIETKI» —KOPOTKHE
TaBbl, KOKAAS U3 KOTOPEIX CONCPXKHUT OIpeneicHHOE
YEeTKOE YTBEPXK/IEHHE M €ro SKCIePUMEHTALHOE HOKa-
3aTeNILCTBO. TaKko#l CTUITb M3JIOKEHUS BecbMa >hdeKkTH-
BEH JUTA YCBOSHHS MaTepualla YATaTesIeM M IS TOHH-
MaHHUs TOTO, KaK IejaeTcsd HayKa.

YuTaTe s HaAET B 3TOM KHUTE IMOAPOOHBIE CBe/e-
HUSL O MEXaHM3MAaX TPAHCISIMY, TPAHCKPUTIIUM, PETLId-
Kamuy, aMILMGUKAu,  PeCTPUKIMU-MO Juduranmug
M peKOMOMHAIMHM TeHOB, O ciunaiicuare mnpo-mMPHK,
O TPOIECCUHTe OEJIKOB, O CTPYKTYpe ¥ (YHKIHMOHUPO-
BaHWUU OOBIYHBIX T'€HOB, MHOXECTBEHHBIX T'€HOB M MO-
OIIbHBIX TEHETHYECKMX 3JIEMEHTOB, O PETYJISHUU BKC-
IPECCUM TEeHOB, TPEXKAE BCETO PEryJsmuyl TpPaHCKPHII-
oM, O CTPYKTYpHOH Opramv3amdl XpoOMOCOM W,
HaKOHeI, 0 MEXaHM3MaX MMMYHHOTO OTBETa.

B memoM kHMra HamMcaHA TPEKPACHBIM SI3BIKOM,
BOYMYMBO WUIIOCTPUPOBAaHA. ABTOp HUIAC HE Xep-
TBYET CTPOTOCTBIO H3JOXEHHsS pe3yJIbTaTOB B Yoy
M3MIHeMy  ynponieHnio. (OCoO0eHHO  TIpuBJIEKAET
YMEHLE aBTOpAa COYETATH BCE HEOOXoAMMEIE «ba-
3MCHBIE» CBEIEHUS C CAMbIMI 3JI000IHEBHBIMH BOIIPO-
caMu COBPEMEHHOM MOJEKyJIIpHOR Ouosorum. Tako#
CTUJIb SIBJISAETCS 3aJIOTOM TOTO, YTO KHUTA CHLIE HE OUH
roa OymeT CIYXHUTh BaXHEHIMM yueOHMKOM IO MOJIe-
KyJSpHOH Ouonoruym u reHeTuKe U B HEeH HAWAyT AU
ceds MHOIO BAXHOTO HE TOJILKO CTYAEHTHI W AacCIH-
paHTBl, HO M 3pejbie HayuHele paboTHuku. Jljas Hux
«I'enbl» JIbloMHA TOXKE CTAHYT, KaK s IyMaro, HaCTOJIb-
HOW KHMIOM.

Kuury mepesommmu: A.JL I'manbypr (rio. 6-13, 39,
ciosape TepmuuoB); T.C. Uncmaa (rn. 14-16, 31-38);
2.C-Kansesa (rm. 1-5, 28-30) u T.IO. ITepecnenn
(. 17227).

B 1985 . B CIIIA BBIILIO B CBET 2-¢ HU3JaHUE [aH-
HOW KHUTH, KOTOPOE OTJIMYACTCS OT IEPBOr0 KAk Ha-
JIMYUEeM HOBOTO MaTepHasa, TaKk M CaMOM CTPYKTYpOii
KHUTH. 3HaYuTeNbHAsg YacTh HOBOTO MaTepuana, mpef-
CTaBNsAOmAS HAuOONLIIMH WHTEpeC, INepeBelicHa W
BKJIFOYEHA B NpEliaracMoe H3IaHUeE.

I'.Il. I'eopzues



NPEOACICERVE

Hassanue 3Toli xHUIH caMo TO ceGe nenaeT mpeiu-
CJIOBHE NPAKTUYECKH U3JUMHUM. «['€HbI» —KHHMra mpo-
CTO O T€HAX, O TOM, KaKkue IIOCTHKECHUSI UMEIOTCA B HO-
BOI Hay4HOM 00/1acTH, OypHOE pa3BUTHE KOTOPOR €1Ba
JI¥ He OTTECHIJIO HAa BTOPOH INIAH TPAIVLUOHHYIO Tre-
HETHKY. Mos 3amava —pa3o0paTecs B OIPOMHON Macce
HAaKOIUICHHOW K HACTOSMIEMY BpPEMEHM HWH(pOpMaIum,
BBIIEJMTL OOLMe NMPHUHIUNBL 1 OXapaKTepU30BaTH CO-
CTOSIHME JIeJI B 9TOM 3aXBaTBHIBAIOHICH OONACTM MCClie-
moBaHMi. B xHHre paccMaTpuBarOTCs CIEOyIOUe BO-
IIPOCHI: YTO TAKO€ I'eH, KaK OH BOCHPOM3BOOMTCSH, KaK
JKCIIpECCUpPYETCs, KaKUM 00pa3oM perympyercs ero
SKCIIpeccus.

OcHoBHAS €S KHATY 3aKIIOYAETCS B TOM, YTO Cy-
IIECTBYET MHOXECTBO CIOCOOOB COXpAaHEHUS OIpene-
JICHHOTO T€Ha B T€HOME, IPUYEM B DPa3JIMYHBIX Opra-
HU3MAX peaJM3yloTcs pasHele cnocobpr. C  ydyeTom
JaMbHEHIIET0 PA3BUTHUS COBPCMEHHBIX WCCIICIOBAHUMA
B KHMI€ YIEJICHO paBHOE BHUMAHUE MOJICKYJIAPHOH
OMoJioru IMpOoKapuoT W 3yKapuoT. U Te U npyrue Te-
Teph — AeHCTBYIOMME JMIA OJHOH U TOH Xe UCTOpHH.
Jns Hawajga Mbl PacCMOTPHM BOIPOC O TOM, KAKIM
obpa3zoM mHPOpMaLHs, 3aKJIIOYCHHAs B T€HE, pead-
3yeTcs B BHne Oenka, a 3aTeM, YK€ Ha MOJIEKYJIAPHOM
YpOBHE, BEpHEMCs Ha3all, HETIOCPEACTBEHHO K CaMOH
JHK.

TlpencraBiss coboii 3aKOHYEHHOE BBEIICHNE B MOJIE-
KYJISpHYIO OHMOJIOTHIO IT€HA, 3Ta KHUTAa HE TpeOyeT Ha-
JIMYMS CTIEMATBLHEIX 3HAHUM ¥ B TO XK€ BpeMs HaXOIUT-
cd HA YpPOBHE COBPEMEHHBIX IIpencTaBiieHud. 51 Hane-
10Ch, YTO Tako#l 0630p BCero MMEIOMIETOCS MaTepuasa
00NEerYuT NPOHUKHOBEHUE B 3Ty OBICTPO pa3BUBalo-
HIyrocs 00J1acTh UCCICNOBAHUN U YMTATENb CMOXET Oe3
Tpyda MepedTd K M3yd4eHuIo OoJiee CIOXKHBIX paboT.
[TpuauMas Bo BHUMaHHE 00LEM CIIENMAJIbHOM JHTEpa-
TYpHl TIO JAHHBIM BOIIPOCAM, Mbl OTKA3aJMCh OT BKJIO-
YeHUs] B TEKCT CCBHIJIOK HA OpUTHHAJIBHBIE paboThI, MO-

CKOJIbKY 3TO NpUBENO Obl TOJIBKO K 3arpOMOXKIEHHIO
kuurk. [losToMy kaxmas riaBa BKIOYaeT Gubnuorpa-
buyecknii ykasaTenb Hamboyiee TOMNE3HBIX 0630pOB
¥ HEKOTOPBLIX OPUTHHAIBHBIX CTAaTEH, NpPOYTEHHE KO-
TOPBIX TO3BOJIMT IJIyOXe NPOHUKHYTHL B IPEOMET UC-
CJICTOBAaHUH.

Bce nambosiee BaKHBIE MECTA M3JIOKEHUS S IOIbI-
TaJcs NPOWLIIOCTPUPOBATH CXEMAMH M, TOE 3TO BO3-
MOXHO, IAThb C IOMOINbIO MJUTIOCTPAUMi HEKOTOpOE
NpelCcTaBjIeHUE O COOTHOINEHUSX W B3aUMOCBSI3M Dac-
CMATpUBAEMBIX 3JIEMEHTOB. DTO MpemucioBue OyIeT,
pa3yMeeTCs, HEMOJHBIM, €CJIM S HE BBIPAXY INpPU3HA-
tenpHOCTH John Balbalis 3a aptucTuveckoe Bomnomie-
HUE 3TOI0 3aMBICIIA.

OmHUM U3 yOOBOJIBCTBHUH, MOJYYCHHBIX MHOIO OT
HAIMCaHUs 3TOW KHUTH, OBbLIO TOCIedyIomee obcyxe-
HUE €€ C MOUMM OPY3bSIMU M KOJUICTAMH, CHETaBIIAMHU
KpuTHieckue 3amedanus. Hemano nomnpaBok 6wi10 BHe-
ceHO Ojarofaps He XaneBIIUM CBOMX ycuymid Sankar
Adhya, Sidney Altman, French Anderson, David
Clayton, Nicholas Cozzarellii, Bernard Davis, Igor
Dawid, Arg Efstratiadis, Nina Federoff, Alice Fulton,
Joe Gall, Nicholas Gillham, Philip Hanawalt, Ira
Herskowitz, Lee Hood, Joel Huberman, George Kho-
ury, Nancy Kleckner, Marilyn Kozak, Charles Kurland,
Art Landy, Jefrey Miller, Masayasy Nomura, Char-
les Radding, Jeff Roberts, Rich Roberts, Gerry Ru-
bin, Robert Schimke, David Schlessinger, David Shaf-
ritz, Phil Sharp, Allen Smith, Phang-C. Tai, Susumu
Tonegawa, Harold Varmus, Alex Varshavsky u Hal
Weintraub.

W makonen, Bpsn, JIx €cTh HEOOXOOUMOCTH TOBOPUTH
0 TOM, YTO THUCATEL 3Ty KHUTY ObUIO OBl OTHIOOL HE Ta-
KMM YAOBOJBLCTBHEM, €Cii Obl HE HCIOJHEHHOE JHTY-
31a3Ma y4acTHE B 3TOM IIPOLECCE YJIEHOB MOEH CEMBM.

b. Jlvroun
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MPUPOLA
EHETUHECKOW
MHOOPMALINA

«HasbiBas CTpYKTYpPY XPOMOCOMHbIX HUTEN (KOAOBBIM MUCLMOMY,
Mbl MMeeM B BUAY, YTO BCENMPOHUKAIOLLMIA pasyM MOXKeT No 3TOM
CTPYKType NpeACKa3dTb, pA3OBbLETCA NU AAHHOE AlUO B NOAXO-
AALMX YCMOBUAX B YEpHOro neTyxd unu necTpyro Kypuuy,
B MyXy WNu B pacTeHMe KyKypy3bl, B XYKQ, Mbilib AN B
KeHWUHy... Ho 3TOT TepMuUH «KOJOBOE NUCLMOY», KOHEYHO,
CNULWKOM Y30K. XPOMOCOMHbIE CTPYKTYpbl CIYXAT, KpOMe TOro,
U UHCTPYMEHTOM, OCYLeCTBNAIOWNUM TO pasBUTUE, KoTopoe
oHu xe npejonpegenatoT. OHN M KOAEKC 3AKOHOB, M NC-
MONHUTENLHAA CUna, UNu (UCNONb3YA APYrytO AHANOFUIO) OHM
M apXUTEKTYPHBI NPOEKT, U CTpouTenbHas Spurasa B OAHO
U TO Xe BpeMa».

dpeuvn Wpéaunrep, 1945
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YTO TAKOE TEH?
EHETUHECKAA TOYHRA 3PEHUA

B xoHuenuuu reHa cpOKyCHpOBAHBI Pe3yNbTaThl HPUMED-
Ho cTa JeT paboTel, noTpebopasmietica a1 TOro, YTOOH pas-
rajaTh OCHOBY HacJiencTBeHHOCTH. IIpoBeneHHbIe Hccnenona-
HUS ObUIM CTOJb MHOTOIUIAHOBBI, YTO HEIb3s OQHO3HAYHO
H YIOBJICTBOPHTEJBHO OTBCTHTh Ha BONPOC: YTO TAKOE reH?

I'en-a310 nocnenopatenpuocts JHK, Hecymas nndopma-
muro 06 onpenesieHHOM 6enke. Emre coBceM HemaBHO 3TO Ka-
3aJ10Ch BIOJIHE JOCTATOYHBIM (ECH HE TIONHBIM) GHOXHMHYE-
ckum onpeaencaueMm. IlocnenosatensHocts JTHK MoxHO
6but0 GBI ONpEneNHTh KaK HENPEephIBHYIO JHHEHHYIO NOCIIE-
JIOBATEIbHOCTh HYKJIEOTHJOB, KOJUHEAPHYIO aMUHOKHCIOT-
HOH NOCNEeAOBAaTEIbLHOCTH COOTBETCTBYIOIMX OenkoB. OnHa-
KO, Kak TeNepb YyXe YCTAaHOBICHO, MNOCIENOBATENLHOCTD,
B KOTOPOH 3aKOQHpPOBaH OeNoK, He BCerjaa HenpepbiBHa. OHa
MOXET TpepbIBAaTLCA BKPAIJICHHBIMUA B Hee HEKOJHPYIOIUMMU
ydactkamu. Takum 06pa3oMm, T€HBl MOTYT COCTOATH U3 OT-
JEJIbHBIX KYCKOB, COCAMHSAIOINXCS BOEAUHO B MpOIECCE TEH-
HOM 3KCIIpECCHHU.

l'en MoxHO MAEHTHDUIMPOBATH MO KjacTepy (rpymme)
MyTalMii, kaX/as U3 KOTOPbIX IpefoTBpamaeT obOpasoBanue
COOTBETCTBYIOLIETO Oenka. XOTA NaHHOE MOJIOXKEHHE OCTaeT-
¢Sl CIpaBeUMBLIM K B OTHOIICHUH MPEPBIBUCTHIX [€HOB,
CBOJICTBA MX KJIACTEPOB B 3TOM CJIy4ae OKa3bIBAIOTCH 3HAYH-
TeJbHO CioxHee. Takoe yTBepXKIeHHE AOCTATOYHO CIOPHO,
IOCKOJIbKY OOJILINMHCTBO HPEPBIBUCTEIX TEHOB OGHApPYXEHO
B TaKHMX CHTyalUsX, B KOTOPbIX JETaJIbHBIN reHETHYECKUHA aHa-
mu3 Hepo3MoOxeH. OQHAKO O4YeBHAHO, 4YTO TeHETHYCCKHUi
B3TJIA Ha T'eH HeOOXOHMO MepeCMOTPETh.

VY Bcex BUAOB GOMBIIOE YUCIO TEHOB, COCTABJISIONMUX re-
HOM, OPTaHH30BAHO B CPABHHUTEJILHO HEOOJBIIOE YHCIO XpoO-
Mocom. I'eHeTnyeckuil MaTepyal KaXa0W XpoMOCOMBI IIpe/-
CTapasfeT co0O# 4Ype3BblYaliHO MJIMHHYIO MOCJIEAOBATEb-
nocts [HK, comepikaiyio MHOXECTBO JHMHEHHO pacroio-
XEHHBIX TeHOB. JlOBOJBHO [OJT0 OCTaBaJOCh 3arajKoH,
CKOJIKO BCEr0 TI'€HOB cYyuiecTByeT B reHome. Ilpencrasiie-
HUE O TOM, 4TO KaX/blif T€H MOXET CYIIECTBOBAaTb CaM IO
cebe, KaK YHMKAJBHOE 1eJIOoe, MPUIUIOCh NEPecMOTPETh, KOT-
Ja 6bLI0 OBHAPYXEHO, YTO BO MHOTHX CJIYy4asx KJACTepbl
POJCTBEHHBIX T[EHOB OpPraHM3OBaHBI B HeboJjbIMe ce-
MeiicTRa.

QOO6BIMHO CYMTAJIOCH, YTO T€HOM AOBOJBHO CTAOHJIEH U U3-
MEHEHUs1 B €ro oOmeH CTPYKType H OpraHHU3aiMi IPOHCXO-
JAT KpailHe penko—NUilb B PacTAHYTOH 3BOHOUMOHHO-BpE-
MeHHOH mikaje. OJHAKO 3TO TMPOTUBOPEYMT HEAABHO IOJIY-
YeHHBIM JAHHBIM O TOM, YTO B HEKOTOpPHIX ciyyasx B JHK
NEPUOJMYECKY TPOUCXOAAT NMEPECTPORKH U YTO CYIUECTBYIOT
OTHOCHTENBHO MOOWJIbHbIE KOMIIOHEHTHI I€HOMA.

Cama KOHHenmus reHa, TakuM o6pa3oMm, IOABEprnach
sporony. M1 x0T MHOIMe H3 TPaJAUIMOHHBIX IOJIOXEHUHA
JAHHOM KOHUEMMH OcTalich 6e3 u3MeHeHu#, Obum o6Hapy-
KEHbI HCKJIIOUEHH S, CBUAETEILCTBYIOIME O TOM, YTO HH OJHO
M3 HOJIOKEHHH Hesib3s cuuTaTh abcoitoTHbIM. CO BpeMeHH
OTKPBITHS F€Ha XaK HEU3MEHHON eTMHUNBI HACIEACTBEHHOCTH
€ro CBOMCTBA OMNMCBHIBAJIM, UCXOAs U3 TOTO, YTO IOJIOKEHHE
reda B xpomocome ¢ukcupopaHo. M3 3TOro » cBOK ovepenn
ObLIO Pa3BUTO MPEACTABICHHE O TOM, YTO TEHETUYECKHH Ma-
TepHajJ XpPOMOCOMBI MpPEJICTABJCH HENPEPbIBHOM HHUTBHIO
JTHK, cooTeTcTBytOmEl MHOXeCTBY TeHOB. Crneays 3a pas-

BUTHEM 3THX HAEH, MBI CMOXEM /IATh OTEPAlIOHALHOE OIU-
caHHe T€Ha, HO JTO BPs[ JIH IIOMOXET HaM cHOPMYIHPOBATE
KpaTKoe oOlipe/ecHUE.

DjieMeHTapHbl dakTop
HaCJIeICTBEHHOCTH

«ITocTOsSHHBIE TIPU3HAKY, MOSBISIONIMECS B JaHHOM
IpyInie pacTeHHH, MOTYT ObITH MOJly4eHB! BO BCex KOMOHHA-
[MSX B COOTBETCTBHH C MATEMATHUYECKAMH 3aKOHAMH COYETA-
nui. Te mpH3HAKHM, KOTOPBIE NIPH Nepeaade MOTOMCTBY IIpPO-
SBIISIFOTCS W, CIENOBATENILHO, 0GHAPYXHBAIOTCA Y THOPHIOB,
Ha3bIBalOT OOMUHAHMHBIMYU, & TE, KOTOPbiE OKA3BIBAIOTCH
B CKPBITOM COCTOSHHH, Ha3bIBAlOT peyeccusHuimi. Bolpaxe-
HME «pelecCUBHBII» OBLIO BBIOPAHO MOTOMY, YTO Takwe HpH-
3HAaKH KaK OBl OTCTYNAIOT MJIM TOJIHOCTLIO MCYE3AOT Y TH-
6puoB, HO BHOBb HOSBISIOTCS B HMX MHOTOMCTBE 0€3
KaKMX-TH0O CyMECTBEHHBIX U3MEHCHMH H B IIpe/icka3yeMoM
cooTHomeHuu. [TpoMexxyToyHbie GOPMBI HE B OJHOM H3 3KC-
NEPUMEHTOB OOHApYKEHBI He ObLIH.»

OTta (COKpallleHHas) UMTATA M3 3aMEYaTENbLHOM cTATbH
Menpgens, ony6nukoBaHHOW B 1865 ., BBOTHT OCHOBHYIO
KOHUEMITMIO [CHETHKHN: CYIIECTBYET eAMHMIAa HACIEJCTBEHHO-
CTH B BHJE HEKOTOPOro ¢(haKTopa, KOTOPHIH Nepenaercs Ot
poauTencd MOTOMCTBY. DTOT JUCKpeTHBIH (akTop HE 4TO
HHOE, KaK XOpoILlIo HaM Tefepb n3BecTHbII reH. Pabota Men-
QeI MpoJIuTa CBeT Ha ofluee MOBENEHHE TeHa NpH HacJIeqo-
BaHUM B psay mokoJeHuid. VI3 atoit paboTsl crrenoBajo, YTo
OT/IENIbHBIA XKHUBOW OPraHU3M —3TO CIOco0, KOTOPbIM TI€H
aKcHpeccupyeTcs M yBekopeumpaeT cebs. CyTb 3TOTO Mpen-
cTaBleHUus u3o0paxeHa Ha pue. 1.1 B BUAEC 4YepeIOBAHHSA
TIOKOJICHHA.

B oTmuuue or 3amyTaHHBIX paHee IpPEeACTaBIeHHH O Ha-
CJIeACTBEHHOCTH paboTa MeHpensd yTBepauia TeHETHKY Kak
9KCIIEpUMEHTAIBHYIO HayKy, BBEAS B HEE HECKOJLKO HOBBLIX
Noaxono0B. Bo-mepBbIX, HMCXOmHBIA Habop pacTeHHit ObLl
«YHCTBIM MO NPH3HAKY»: K2KI0C PAaCTEHHE [aBAJIO B MOTOM-
CTBE TONBKO DACTEHUs C JaHHBIM IPU3HAKOM H HHKOLJA-—C
mpoTHBONOIOKHBIM. CHadata ObLIO H3Y4eHO HAC/CIOBAHHE
TOJBKO oaHOro mpu3Haka. ITocae 3Toro MoXHO 6GbUIO OJHO-
BPEMEHHO WCCIEA0BATh HAcJIeNOBAaHHE ABYX IPHU3HAKOB HUIIH
6osee. CBou 3KcnepruMeHTH! MeHenb MOCTaBWI Ha KOJIHWYe-
CTBEHHYIO OCHOBY, NPOBOJSI YY€T MOTOMKOB KaXJOro THIIA
B K&XJ0M CKpEIUVBaHHH.

CroiicTBa reHOB, BbIsSBIcHHBIE B paboTe Menneis, chop-
MyJIMpOBaHbl B €0 NEPBOM M BTOPOM 3akoHaX. Ilepmbiil 3a-
KOH paccMaTpHBaeT OCOOEHHOCTH HMHAMBHAYaJIbHOTO TIeHa.
OpraHu3M UMeeT JBe KOMHHU KaXX/0To IEHa, T.€., BbIpaXasiCh
COBPEMEHHBIM SI3bIKOM, OH Junionien. Tonpko oxHA M3 ABYX
KOMWii TeHa monajfaeT OT POJUTENIA K NOTOMKY 4epe3 rameThl
(mosopbie kieTku). [ameThl, CaMBasAch, 0Opa3yloT 3MroTy
(OIIOAOTBOPEHHOE SifI[0), HECYLTYIO O ONHOM KOMUM OT Ka-
XKJOTO poAMTENsa. B pe3ynbTaTe KaxIbli OPraHU3M HOJIyYUT
OIHYy OTLOBCKYO KOIHIO T€Ha H OJHY MATEPHHCKYIO.

Ten MOXET CYIIECTBOBATH B ANbTEPHATHBHBIX (opMaXx,
4TO TMPOSBAAETCS B Pasinidy NPH3HAKOB —HApPUMED, Kpac-
Hasi OKpacka IBETKa B HpoTHBOBeC Oeslolf. DTu GOpMbI reHa
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Puc. 1.1, Korna sykapuoThl «yBEKOBEUMBAIOT» CBOM TeHBl HyTeM
YepCAOBAHMS JUIIOUIHOTO ¥ TAaIUIOMJHOrO COCTOSHUM, OJHO U3 CO-
CTosHu npeobragaet y «B3poCjoro» OpraHu3Ma, TOTAa Kak Apyroe
CBA32HO ¢ 06pa3’oBaHMEM raMeT UM 3MroT. MileKomUTaromme

HasbIBAOT alIeaMu. 3aKOH He3asuUCuM020 pacujeniequs
yTBEPKAAET, UTO MPUCYTCTBYS OJHOBPEMEHHO B OJHOM pac-
TeHHW, 3TH aJUIeNII He W3MEHSIOT ApPYr Apyra, HO pacuie-
IWHFOTCA, TIEPEXO/Is B PaIMYHble raMeTbl, Ipu GopMUpOBa-
HHH clleflytomeil TeHepauuH.

VY opraEM3Ma, YUCTOTO MO MPH3HAKY, T.€. Y FOMO3ZHIOTHI
oba amens odunakossl. Ho ckpemmBaHHe ABYX poOaUTENEd,
KaXAblil M3 KOTOPBIX TOMO3HTOTEH TO pA3HblM AIeJIsIM,
npuBefier K 00pa3oBaHuIo THOPHIA, M reTepo3uroTel. Ecin
OIZHH a/ieNb /IOMAHAHTeH, a JpYroil peHeccHBeH, TO Opra-
HH3M [0 CBOEMY BHEHIHEMY Buy, WJH ¢eHoTHNy, OyneT
TOJILKO JOMHHAHTHOTO THIA (TAK YTO TeTepO3UrOTHI HE OT-
JIMYRI0TCS OT YHUCTOTO IO NIPU3HAKY JIOMUHAHTHOIO POJHMTE-
).

Ho, cornacHo meppoMy 3akoHy MeHpens, TeHeTHYecKas
KOHCTHTYIIHS, WM renoTHR, Tubpuaa BKIrodaer B cebd oba
amnens. Kak nokazaHo Ha puc. 1.2, 9TO MOXHO YCTaHOBMTb,
€CIl CKPECTHTL MexAy cofboif nBa rudpuaa M MOAYYHTh BTO-
poe noxonenue. Kpurudeckoe 3Ha4eHHUE NMPH 3TOM HMEET TOT
(bakT, YTO aJUIeN He CMEINBAIOTCA APYT C APYIoMm («1mpome-
KYTOYHLIX HOpPM HE OBHApYXKEHO»), 2 COXPAHAIOT CBOIO (H-
JMYECKYIO LIENOCTHOCTD, B3aUMOJCHCTRYS TOJBKO Ha YPOBHE
SKCIIPECCHHL

XoTs B onblTax MeHAens ucclieIOBaHHBIE IPH3HAKHA [IPO-
ABNANE (K CYaCTHIO) HOJIHOE TOMHMHHUPOBaHHUE, TaK ObIBacT He
seerza. Jomunmpopanue auieseii MoXeT ObITh HEMOJHBIM (Ja-

Y mxos AVMNNOUAHOE COCTOAHWE —
3TQ TONbKO BpEMEHMOE,
APOMEXYTOYHOE COCTOAHKE

MexXxay rannongHeiMM NOKoOneHnAMKU

3penuii cnopodmT

d MXM—93TO KpaiHue MpUMEpPLL. ¥V HepBBIX B3POCIOE MOKOJIEHUE -
IUTOWIHO, ¥ BTOPBIX — TAIJIOUIHO.
KpacHbIM LiBETOM yKka3aHbl QUIIIONAHBIE (2n) TKAaHH, CEPLIM —TraIuIONaHbIe (n).

CTHYHBIM) WJIH COBCEM OTCYTCTBOBATH (UTO MHOI/IA HA3BIBAIOT
KOJAOMHHARHTHOCTBIO). B mocnienHeM ciiydae reTepo3urorsl OT-
JHYAIOTCA OT TOMO3HIoT IMPOMEXKYTOYHBIMH CBOHCTBAMMU.
Hanpumep, ckpemBaHMe  pacTeHMH  JIBBHHOIO  3€Ba
¢ KpacHBIMH M O€JIbIMH [BETAMH JA€T PO30Bble THODUILL
Xorsa B 3TOM ciIydae HET AOMHHHUpOBaHHUs, HabmonaeTca Bce
Ta XK€ 3aKOHOMEPHOCTb —TuOpH/bl nepBoro mokoyeHus (Fl1)
OAMHAKOBHL. B nanbHeHmMxX ckpenmsaHusx rudbpunos obpa-
3yIOTCS T€ XK€ YHCIEHHBIC COOTHOIICHUS, KaK H IIPH MOJHOM
JOMHMHHPOBAHHH, XOTSI BMECTO [J13yX (DCHOTHIIOB MOXHO pa3-
JWYHUTh TPH.

He3zasucumocTs pas3JIi4YHbIX
I'C€HOB

Bo BrOpoM 3akoHe MeHnens yTBEPXKIAETCA HE3A8UCHU-
MOCMb  KOMOUHAYUU paszaudublX 2zenoes. IIpnm cxperBaHUH
pacTeHns, JOMHHAHTHOrO MO NBYM pas3jIdiHbIM IPH3HAKaM,
C pacTeHHeM, y KOTOPOTO 3TH IIpM3HaKH peneccusHEel, Fl o-
IpeXXHEMY COCTOUT U3 OJUHAKOBBIX PACTEHUH NOMHHAHTHOTO
tina. Ho mpm mocnenyoieM ckpeimBarud rubpuaos Fl
HOSIBNISIIOTCS ABa Kjacca pacTeHmit. OIMH Kjacc COCTOHT U3
pacTeHMH HMCXOMHBIX POAMTeNbCKHX THROB. Bropoil kiacc
BKJIIOYAET PACTCHUS HOBHIX (EHOTHIOB, ¢ AOMHHAHTHBIMH
IIpU3HaKaMHU OJHOTO POJMTENIS W PEUECCUBHBIMH INIpH3HAKA-
MH Jpyroro. OTH (eHOTHIH! HA3bIBAIOT PeKOMOHHAHTHBLIMH
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Poautenu

ameTol

Twbpua F1

Toxonexue F2

Puc. 1.2 Anjlend paciienyistoTcs HE3aBHCHMO.

JIBa poanTeNs TOMO3UIOTHBI: AA UMEET [BE KONMM JOMHMHAHTHOTO ajulesis;
@a UMeeT [Be KOMHU peneccuBHoro ainens. Kaxawli o6GpasyeT TOybkO OmuH
Tun rameT, Tak 4t0 F1 (mepBoe rubpuiHoe NOKOIEHHE) COCTOMT M3 OMHA-
KOBbIX rubpuaHbix ocobeit Aa. ITockonsky A AoMuHMpyeT Haj 4, (eHorun
NMOTOMKOB Aa Takoil ke, kak y poautenst AA (moxazano nserom). OeHoTHI
PELIECCHBHON TOMO3UTOTH ad NMOKA3aH OTCYTCTBHEM IIBETa.

Kaxnerii rubpun F1 obpasyer rameTsl A B a B OJAMHAKOBOM KOJIHYECTBE.
Tpu ckpemmBanuud OOBEAUHEHHE ITHX raMeT mpuBeneT kK obpasopanuio F2
(BTOpOE TUOPUAHOE MOKOJIEHUE), KOTOPOoe OyAeT COCTOATh U3 1AA :2A4a:laa.
Tak xak AA ¥ Aa UMEIOT OAMHAKOBEI (EHOTHUN, NMOJIY4AETCSA KIIACCHYECKOE
COOTHOUIEHME JOMMHAHTHOIO W PEleCCHMBHOTO (eHoTHnoB—3:1.

B 1ex ciyuasx, koraa (eHOTHI reTepO3UroThl 3aHMMAET NMPOMEKY TOUHOE I10-
JIOKEHMe MEXAy poauTesckuMu AA v aa, F1 6ynet apyrum, a B F2 otHome-
Hue pesoTunoB OyaeT: | NOMWHAHTHBIHR : 2 IIPOMEXYTOHHBIX : 1 pelleCCHBHBIN.

timam. OHHM  BeTpedaroTcss B 00E€HX BO3MOXKHBIX (pell-
MPOKHBIX) KOMOUHANUSIX.

Ha puc. 1.3 noka3aHo, 4TO COOTHOIIECHHE [IOTOMKOB pa3-
JIAYHOTO THOA MOXHO OOBACHHTD, MPEAINIOIOKHB, UYTO B MIPO-
necce o6pa3oBaHMUs raMeT MPOUCXOMUT COBEPIIEHHO Ciy4ai-
HOEe OObEenUHEHNEe OJHOTO M3 ajuiesiedl mepBOro MHpHU3HaKa
€ OQHMM U3 ayuieyned BToporo. YeThlpe BO3MOXKHBIX THMa ra-
MeT 06pa3yroTcsl B PABHBIX COOTHOILICHUSX ; TPU $OPMUPOBa-
HAW 3UTOTHl CJIEAYIOMIETO IOKOJICHHS OHH OOBeAHHSIOTCA
ciy4aiiHo.

TunuiHoe COOTHOIIEHNE (PEHOTHUIIOB CKPHIBAET 32 coOOMH
6ombliee pasHOOOpa3ue TEHOTHIIOB, YTO MOXET OBITh ycTa-
HOBJICHO MYTEM BO3BPATHOrO (aHAIM3MPYIOMIETO) CKperHBa-
HHs C peleccMBHbIM poauteneM. 1o cymecTsy, Bo3BpaTHOE
CKpeIUBaHAE MO3BOJISET NPAMO YCTAHOBHTb TE€HOTHUII HCCIE-
ayeMoro oprauzma (puc. 1.4).

3akoH HE3aBUCHMOLO paclpele/ieHUsl T€HOB, KaK CICAYET
U3 CKa3aHHOTO BBILIE, TOBOPHUT, YTO HOBEAEHUE JIOO0H Hapbl
(nmv GonpbLIEro 4HCiIa) TeHOB MOXHO IOJHOCTBIO IIpejcKa-
3aTh C MOMOINBIO MpaBun KoMOmHaTopuku. PacnpeneneHue
MEXKy MOTOMKaMH (HACNeIOBaHHE) OMHOTO TEHA HE BIIHAET
Ha paclpejeneHHe APYyroro. JTa KOHNENIHUs M0gpa3yMEBAET,
4TO paclpeesieHHe T€HOB MPOUCXOMUT CO Cramucmud eckot
8epOAIMHOCMBIO, @ HE IIpefolpenesieHo ToyHo. Yem Gosbie
OpoBeAcHO CKPEIMBaHMA, TeM TOYHee OYIeT COBNAJaTh
¢ TpeAcka3aHHBIM COOTHOINECHHE THIOB B MOTOMCTRE.

Poip XpPOMOCOM B HACJIEACTBEHHOCTH

Orkpeirie Mengend He cpasy onemamz 1o JocTomscTsy,
ITOCKOJIBKY HE OBLIO HHKAKHX MPEACTABJICHHN O (PH3HYECKOH
OCHOBE IOCTYJUPYEMBIX (JaKTOpPOB. XPOMOCOMHAS TEOpUS
HAaCJENCTBEHHOCTH, NpesIoKeHHAs! ONHOBpeMeHHO CaTTOHOM
u bosepu (Sutton, Boveri), paspemmna gonrue cnopsl 0 Bo3-
MOXHOW pOJII XpOMOCOM. Y3KE€ CYIECTBOBajIH HEKOTOpBHIE,
XOTs JOBOJBHO TYMAaHHBIE, IPEANOIOKEHHS. O TOM, YTO XpO-
MOCOMBI KaK-TO yYacTBYIOT B MeXaHp3MaX HacJleqOBaHHSL
B 1903 r. HaxOHel CTaJIO ACHO, YTO 110 CBOUM CBOHCTBAM OHH
TOYHO COBNANAIOT ¢ ANCKPETHBHIMHA eIHHUIIAMU HaclIeACTBEH-
HOCTH, OMHCAaHHHBIMH MeHjeneM.

KneTtounass teopus, yTBepAUBIIAsiCA B CepeqyHe IEBST-
HAJAIIATOTO BEKa, Npeaoaraia, YTo BCe OPTaHU3MbI COCTOSAT
W3 KJIETOK H YTO 3TU KJIETKH MOTYT BO3HHKATH TOJIBKO M3
HpeICYIIECTBYIOMMX KIeTOK. PaHHNE MUTOIOTHYECKHE HCCIIe-
JIOBaHUS TOKa3ajH, YTO «THIHYHAS» KJIETKa COCTOHUT H3
NJOTHOTO AApa, OTACICHHOro MeMOpaHoil OT MeHee MIOTHOH
OKpyXatored nuTolna3Mel, BHyTpH sapa ¢ moMolibio ompe-
J€IEHHBIX KpacuTelei MOXHO ObIIO pa3fH4YHMTh 3¢pHHUCTBIE
ydacTkd ~XpoMatui. Bckope mocne pabotel MeHpens Owblio
YCTAaHOBIEHO, YTO XPOMATHH IpEACTABJIEH ONpPEIe/IEHHBIM
YACIIOM HUTEBHAHBIX 0Opa30BaHMiA, MM XPOMOCOM.

B OOJBHIMHCTBE KJETOK XpPOMOCOMBI BHAHBI TOJBKO
B Iporecce KJI¢TOYHOro AeleHud. [Ipa THIAa A€JI€HHS, NpPHCY-
ogie OpraHHM3MaM, pa3MHOXKAIOMUMCS MOJIOBBIM IyTEM,
OOBACHAIOT U TOCTOSIHCTBO TE€HETHYECKOrOo MaTepHana,
H Iporiecc HacleJOBaHUsA B TOM BHJE, KaK 3TO ObLIO mpen-
cKa3aHO 3akOHaMH MeHues.

KieTounblif MK/ y pacTymero opraHg3Ma COCTOMT U3
ABYX 3TamoB. BoJjiee JIUHHBIA [EepHOI—HHTepga3za, Korjga
KJIeTKAa CHHTETHYECKM aKTHBHA M 3aHSTA BOCHPOU3BEICHUEM
CBOUX KOMIIOHEHTOB. 3aT€M cJenyeT KOPOTKUA HepUoi—Mu-
T03, MHTEPJIOANs, BO BpeMsi KOTOpO# (aKkTHIECKH 3aBep-
IIaeTcsl IPOIECC pa3/esieHns Ha qee nodepHue xrerku. Kirer-
KH, BO3HHKAIOIME B pe3ynbTaTe psga MHTOTHYECKHX Mejle-
HUI U oOpa3syrommue 1e/blit OpraHu3M, Ha3LIBAIOT coMaTHYe-
CKHMH KJIeTKAMH.

Kaxnas qouepHss Kiletka, HAYHHAIOMAS CBOIO XKH3Hb I10-
clle MHTO03a, COJEPXKUT [0 ABE KOMHMH KaXKI0H XPOMOCOMBL
Wx HazppatoT roMosordunbiMu. O6miee 4nCiIO XpOMOCOM
B KJIETKE, H3BECTHOE KaK JIMILIONIHbIA Hadop, o6o3HavaroT 2.
TunuyHas coMaTH4eckas KJIETKA CYIIECTBYET B JUILIONWIHOM
COCTOSHUM (KpOME TOro MepHoaa, KOrJa OHa TOTOBHTCA K J€E-
JIEHUIO WJIH Y€ JICTHUTCH).

B mHTepda3e pacTymas KJIETKa yJBaHBaeT CBOH XpOMO-
cOMHBI MaTepuai. OpHAaKO 3TO CTAaHOBHTCS OYECBUAHBIM
TOJBKO B MOcnenytomeM MHTo3e. B muTo3e kaxmasa xpomo-
coMa pazfeiasercs BAOJb MO [JMHe, 006pa3ys JBE KO-
ITAN — CECTPUHCKHE XpoMaTuabl. B 3TOT MOMEHT KjeTka co-
JNEePXUT 47 XpOMOCOM, OPTaHM3OBAHHBIX B 2n Map CECTPUH-
ckux xpoMaTuy. VIHBIMH cnoBaMy, B KJIETKE UMEETCA O [BE
(romonoru4HbIe) KOMAN KakqOH Mapbl CECTPHHCKHX XpOMa-
tHa. Ha pue. 1.5 moxasaHa mocnenoBaTeIbHOCTh POHECCOB,
obecnieunBarommx MuTOTHYeCKOe aeleHne. CyTh 3aKJIIOYaeT-
Cd B TOM, YTO CECTPHHCKUE XpOMATUObl PaCTACKHBAIOTCS
K IPOTUBONONIOKHBIM MOMEOCAM KJIETKH, TaK 4TO KaXKaas no-
HepHssA KJIETKA IOJy4aeT 110 ONHOHM KOMHMH KaXJOH cecTpHH-
cKkoit XxpomaTumbl. Temepb 3TO CAMOCTOSATEIbHBIE XPOMO-
COMBI. 41 XpOMOCOMBI, CyIIECTBOBaBIlle B Haydajle ACJICHUS,
pa3feIunuch Ha JBa Habopa Mo 2x# XpoMocoM. DTOT mpomece
HOBTOPAECTCS B CJEAYIOIEM KJIETOYHOM IMKie. TaxuM o6pa-
30M, MHUTOTHYECKOE€ NEJIEHHE TapaHTHpyeT MOCTOSHCTBO HAa-
6opa XpOMOCOM B COMATHYECKHX KIETKaX.
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Prc. 1.3, Pa3nuuHble
He3aBHCHMO.

OpuH  pomuTenlb TOMO3UIOTeH IO  ABYM  JlO-
MHMHAHTHBIM T€HaM-10 TeHy A, omnpene/aoumeMy
uBeT, ¥ reHy B, onpenenstoimeMmy dopmy (kpyrnas
dopma). dpyroit poauTenb roOMO3UTOTEH IO peHEc-
CUBHBIM alIeJiaM a ¥ b (0OTCyTCTBUE 1BETa, MOPILMHU-
cras ¢opma). IMotomcrso F1 oaunakoBOo-¢ HO-
MUHAHTHBHIM (DEHOTUIOM.

Pomurenu F1 oGpasyroT rameTs], B KOTOPbIX IIpoMC-
XOAAT HE3ABUCHMOE pacluelicHue ajuieneit u HesaBu-
cuMasi KOMOMHAIMA TreHOB, Tak YTO obpa3yercs pap-
HOE KOJIMYECTBO raMeT KaXIoro M3 HeThIpeX BO3-
MOXHBIX TuUnOB. OHUW  COCAMHAIOTCA  Ciay4aitHO
i 06pa3yloT 9 reHO THIMYECKMX KJacCoB, KOTOpBIE K3~
332 OTHOUIEHU{l OMWHAHTHOCTY NPOSBIAIOTCS B BUAE
YyeTHIpEX (EHOTHNMYECKUX KIACCOB: 9 OKpPAlEHHBIX
AKX ;3 OKpalleHHBIX MOPIMAHUCTHIX 13 OecuBeT-
HHIX TIAAKuX :1 GeCHBETHBII MOPUIMHUCTBIN.
3aMeTuM, YTO KaxIbli PEnMIpOKHBIA I€HOTUN Ipen-
CTaBjIeH OMHAKOBHIM YuCIOM ocobeif, HanpuMep ABa
poauTensckoro THma (no oxHomy AABB u  aabb)
M JgBAa pPEKOMOHUHAHTHBIX (0 OAHOMY KaXAOrO pe-
xoMOunaHTHOTO Kiacca AAbb u aaBB). CooTHoleHue
3:1 coxpaHseTcs mis KaXAOro HE3aBHCHMO paciuer-
JIAOLIETOCS NpU3HAKA.

Yucio GeHOTUNMYECKMX KJIACCOB OyneT GOJbIle, eCid
oaMH WM 00a npu3Haka He IpPOABAJIOT NOJIHOFO
[oMUHUpOBaHUs. (B 3TOM cilydae FETEpO3UTrOTHl OTIIN-
4awTca OT 060 romosuroTsl.) Mx Oyner MeHbuie,
€CJIM 11BA reHa AEHCTBYIOT Ha oAuH npusHak. Tak, ec-
M Obl 06a reHa A U B ObUIM HYXHBI A8 Pa3sBHTUS
okpacku, To y rubpugor F2 nabmopaanocs 6b COOT-
HOuleHME 9 OKpAUICHHBLIX : 7 OeCIBETHBIX.

TCHBI KOM6](IHI/lpy}OTCﬂ

Poaurenn

Fametsi

Tuepua F1

Noxonexue F2
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Puc. 1.4. Bo3ppaTHOe CKpellMBaHHEe C PELECCUBHOH TOMO3MTOTOM
HCIIOJIb3YeTCA JJIS ONPENEJICHUST TeHOTHIA.

CooTHOweHHE raMeT, 06pa3OBaHHbIX PacTEHUEM € HEU3BECTHBIM T'€HOTUIIOM,
OTpaxaert OGBIYHO HE3aBUCUMOE paciienieHue anneneit u HE€3a BUCYMYHO
KOMGHHauHIO reHoB. 'eHOTUN KaX10it raMeTsl BBIACHACTCH HENOCPENCTBEHHO
B CKPEILMBAaHUK C TaMeToif, Hecyiiell TOJbKO peueccuBHBIE ajLiieliu.

WHoM nemn ciyXuT nponecc ob6pa3oBaHHS NOJIOBBIX KJe-
TOK (TAMET, T.€. ARIECKIETOK U COepMAaTO30UA0B), KOTOPBIHA
MpOHUCXOAUT [IpH APYTOM THIIE JNENEHHS, DTOT MyTh JeCHUS
n3oOpaxedn Ha pue. 1.6. B mporecce Meiioza oOpasytorcs
KJIETKH, COJIEPKAIIME TAIUION/IHOE YHCIO0 (7) XPOMOCOM. DTOT
nporecc pKiItodaeT B cebs ABa MOCIENOBATEIBHBIX JIEICHUS.
U B 3TOM cilydae xpOMOCOMBI CHadaja yIBaHBAIOTCS, Tak
4TO KJIETKa MPHUCTYNaeT K JCJNEHUIO B COCTOSHHH 4n.

B Hawane nepsoro meneHUs TOMOJIOTMYHBIE Iapbl Ce-
CTPHHCKHX XPOMAaTH/I KOHBIONHPYIOT (COeIHHSIOTCH MONapHo),
o0pa3ys ousaienThl. Kaxapiii GHBAICHT CONECPKUT BCE UYETHI-
pe KOIUM OQHOTO TOMOJIOTa, Haxoasuyecs B kieTtke. B mep-
BOM [IEJICHUH KK/IbI OMBAJIEHT pacIleniseTCs Ha JIBE Iapsl
CECTPHMHCKMX XpoMaTijl, pa3/ieIeHHBIX B CBOIO OYEpelb Ha
nonyxpomatuabl. B pesynstate obpasyrotcs npa Habopa mo
2n XpoMocOM, W3 n Map CECTPUHCKHX XPOMAaTHJ KaXK/IbIi.

Hanee criexyeT Bropoe MeHoTudecKoe JAENCHHE, B KOTO-
poMm oba Habopa 2n nensatcs eme pa3. D10 aelieHue Qop-
MaJBbHO TOA00HO MHTOTHYECKOMY [EJIEHHIO, HOCKOJBKY
B Pa3NU4YHBIC JOUEPHHE KJIETKH [TONaJaeT 0 OJHOM U3 KONmui
KaXJ0#i Maphbl CECTPUHCKHX XPOMOCOM.

O6umit pe3ybTaT MeHo3a 3aK/ro4aeTcas B TOM, YTO HC-
XOJHOE YHCIIO XpOMOCOM 4n AETUTCS HAa YETBIPE TANOHHBIE
KJIETKH, Jaroiue Havdauo 3penbiM sinekaeTkaM Ul ciepMa-
TO30M/1aM.

IIpu hopMHPOBaHNE TaMeT TOMONOIH OTI[OBCKOrO H Ma-
TEPHHCKOTO MPOUCXOXKICHUS Pa3lesisIIOTCsA TaK, 4TO Kaxznas
raMmeTa HOJIy4aeT MOAbKG 00UH U3 08YX 20MOA0208 CBOUX PO-
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MuTOTHYECKMKE KNBTKH 4n 2n

PopuTenbckan w ovepHUe KNBTKU

Puc. 1.5. Muto3 obecueyuBaeT HOCTOSAHCTBO
XpOMOCOMHOTO COCTaBa KJETKH.

Annnounkes knerks

CywectayoT gee
Konuu (romonoru}
KEKEOA XPOMOCOMBI.
Onna xonua

B Ka0# Nape
NPOMCXOAWT DT OAHOro
"2 pogurenei, a
Apyras — OT APyroro

UnToxunes

Knerka aenutcr.u
K8KA8A AOYEPHRA
KneTka NONy4AeT no
oAnwHakoBomy Habopy
XpOMOCOM.
napa romonoros
COAEPKWT NO OAHOW
XPOMOCOME,
npouloweawed or
KRQMAOro U3 poautened

OpHa mapa rOMOIOTHHHBIX XpoMocoM (ob6o3Hauena
GeJbIM) NPOMCXOAUT OT OAHOTO U3 poauTeieH, Apyras
(oxpauieHa)—OT BTOpOro poauTens. JumiouaHas
KJIETKA KMEET 10 [(Be KONMM KaXa0i XpoMocoMbl (06-
mee uucio 2n). Ilepea MHTO30M XPOMOCOMBI yiBau-
paroTcs, ¥ npodasa, cleoBaTe/ibHO, HAMMHAETCA C CO-
cToanus 4n. Jlpa ujeHa KaxIOW Napbl pasie/sroTcs
Ha [1B€ OTHEJIbHBIE XPOMOCOMbBI, KOTOphIE 3aT€M pac-
XOASTCS B pa3Hble nouepHue KiaeTku. IIpu 3ToM BOC-
CTAaHAaBIWBACTCS OUILIOMAHOE HUCHO 2n, TAK YTO [O-
yepHUE KJETKM UMEIOT TOT e Habop XpoMocoM, 4To
M pOAMTENbCKas KjETKa.

Kaxpan

gateneii. CymecTBeHHBIM MOMEHTOM B 3TOM TIpoIecce
ABJISETCA TOT aKT, YTO B MOJHOM COOTBETCTBHH C 3aKOHAMH
MeHpens HaGMIONACTCA He3dsUcUmMOCms CETPETALMN He20MO-
AoeudHblx XpoMocoM. Kaxbiif 4ieH ogHOR TOMOJOTHYHOR
napbl BXOOUT B T'aMETy B CIy4alHOM COYETAHUH C JIOOBIM
4NIeHOM ApPYrofi TOMOJIOTHYHOH MapBbL

TToapITOXAM HapasLIend MeXay XpoMOCOMaMH H MeH[e-
JIEBCKAMHU €AMHMNAMM HacleAOBaHHUi. [eHBl BCTpeYaroTcs
B aJUIEAbHBIX Napax —II0 OJHOMY aJIIeIio OT KaXJ0ro poju-
TeNs B KaXmoif mape; NWIIOWOHBIT Habop xpoMocoMm oOpa-
3yeTCsi U3 ABYX TAILUIONIHBIX POAUTENbCKHX Habopos. Pac-
[pefeneHie HeaUleNbHBIX T€HOB B TraMeTax MpPOUCXOAUT
HE3aBHCUMO; HETOMOJIOTHYHBIE XPOMOCOMEBI TIOBEPraroTCs
He3aBHCUMO#H cerperanui. KpHTHUeckoe yCIIOBHE, 3aKTIOYalo-
[ieecss B TOM, UTOOH KaX/jas raMeTa [oJiydajia MOJHBIA ra-
NJIOUAHBIA Habop, BHIMONHSAETCS HE3aBHCHMO OT TOTO, pac-

CMAaTpHUBAEM JII MBI 3TOT MPOIECC KAK CETPETALHIO XPOMO-
COM WJIH Kak paclpelesieHHe 3Je€MeHTapHbIX (aKTOpoB Ha-
CJIEACTBEHHOCTH.

I'ennl pacnoJjiararoTcsad B XpoMoOCOMax

ToJsbko ycTaHOBHB, YTO OIpeICiIeHHBLIA T'€H Bceraa MpH-
CYTCTBYET B OMNpeAeNICHHOW XpoMoOcOMe, MOXHO J0Ka3aTh,
4TO TeHbl HAXOAATCS B XpoMocomax. Taxoe noKa3aTenbcTBO
6bUT0 moaydeHo Onarojaps CBOWCTBAM OJHOrO BapHaHTa
mwropoBoit mymku Drosophila melanogaster, 06HapyXeHHOTO
MoprasoMm B 1910 r. D1OT OGenornaspii camen MOSBHICSH
CIOHTaHHO B JIMHUKM MyX C OGBIYHBIMM KPACHBIMH TJIa3aMIL

TTockonbky OOBIMHO BCTPEYAIOTCS MYXHM € KpacHBIMH IJa-
3aMH, UX Ha3Bajd JUKUM THIOM; Oeltble K€ TJa3a—3T0 My-
TauTHBIH QeHoTrn. CobbiTHe, MpUBOAsiNee K BOSHAKHOBEHHIO
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Puc. 1.6. B Melio3e 4uCIO XpOMOCOM YMEHBIIAETCA BIBOE.

Ha pUCYHKE TIOKa3aHO I[IOBEACHME oaHoH I1apbl TOMOJIOTUYHBIX XPOMOCOM.
O6a uneHa napel ObIIY yABOGHS! Ilepesl HauanoM Mpodasbl. Bo Bpems mepso-
TO [eJICHUA IIPOUCXOAUT CIIAPUBAHUEC TOMOJIOTMYHBIX XPOMOCOM, a 34TeM
KaXxpaasd Imapa pacXOAuTCd B Pas3HbIC KJIETKU, Bo BpEMs BTOpPOTO HEJICHUSA Ay-
IV POBAHHLIC YJICHBI Kaxaoit rapsl pacxomaTcs B pAa3HbIC KJICTKW, TaK 4YTO

MyTaHTHOro (eHOTHNa, NMPEACTAaBNIsAET COGOW TEHETHYECKOE
HU3MCHCHHUE, Ha3blBaeMoe MyTameil. B pesyibtate 60nbmmnH-
¢TBa MyTamuil (HO He BceX) (QYHKIHOHMpOBaHHE COOTBET-
CTBYIOIIETO TeHA HAPYINAETCs YacTHYHO HIM TMOJHOCTHIO.
IMoaToMy m3ydeHune MyTanui, Kak MpaBuIo, CBOJUTCS K H3y-
YEHNEO HEAKTUBHBIX ajutesieil. Horna mpoucxomst obpaTHbie
MyTaluu (peBepcui), T.€. TAKME M3MEHEHHS] B [E€HETHYECKOM
MaTepHalie, KOTOPbIE BOCCTAHABIMBAIOT HCXOHHOE COCTOS-
HHE, —SIBJICHHE, Ha3bIBa€MOeE peBepckell X QHKOMY THILY.
MyTtaiuio white ynanoch JOKaIu3oBaTh B OINpeaeIeHHON
XpOMOCOME IOTOMY, YTO OHA OKA3aJach CBS3aHHOHN C MOIOM.
OOBIYHO TOMOJIOTUYHBIEC NAPB! XPOMOCOM IPH PacXOXJIeHHU
B Meio3e 00pa3yloT UAeHTHYHbIE ramionaHble Habopol. On-
HaKO Y MHOTHX OPraHH3MOB, Pa3MHOXAIOIUXCS IOJOBBIM

Kaxca# TaMeTa MoJry4aeT o oaHoM konMu. B kneTke 06pmHO MaxomuTes He-
CKONBKO Ilap FOMOJOTHYHBIX XPOMOCOM, M WJIEHH KaXJOH Iapbl XKOMOMHU-
pyroTca Mexay coboi HezaBHCMMO Apyr ot apyra. Takum o6pazom, noabop
TOMOJIOFUYHBIX XPOMOCOM (MAaTEpUHCKOH ¥ OTUOBCKOM) B KaxOOH rameTte
NPOUCXOAUT CitydaiiHo.

HyTEM, CYIIECTBYET O/IHO MCK/IIOYEHHE U3 3TOro obIero mpa-
BUJIA] CAaMIbl U CAMKH MOTIYT MMETh BHIAMMbBIC pa3iuuns
B XpOoMOCOMHBIX Habopax. Yame Bcero y odHozo U3 I0JIOB
O/IHA XpOMOCOMHAs Mapa COCTOHT U3 Pa3HbIX XPOMOCOM,

Takyiro mapy Ha3bBalOT MOJIOBBIMH  XPOMOCOMAMM,
a ocTajlbHble TOMOJIOTHYHBIC Hapbl—ayTocoMaMH. XpOoMo-
COoMHbIC HaOOpBI JBYX IOJOB MOXHO 3afUCaTh CIEAYIOLIUM
obpazom: 2A+ XX u 2A + XY, rue ramonHbii Habop ay-
TOCOM 0003Ha4YaroT KaK A, a [Be IMOJIOBbIE XPOMOCOMBI —KaK
X u Y. ITon ¢ xpomocomubiM HaGopoM 24 + X X Ha3bIBAKOT
roMoramMeTHbiM ; y Hero oOpa3yroTcs TOoJdbkO rameTtsl A + X.
ITon ¢ HaGopoM 2A4 + XY HA3BIBAIOT TeTEPOraMeTHbIM, Tak
KaK y HEro o6pasyloTcs B OJIMHAKOBOM KONHYECTBE TaMEThl
nsyx THHoB: A+ X u A+ Y. B pesyaprate ciy4aifHOro co-




























































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































