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CTpoeHue KneTku

« KneTka nokpbita mMembpaHoun, orpaxaatoLlen un
3alimiularoLen BHyTpeHHee coaepxmmoe
KIMETKN. OTO TOHKAA CTPYKTypa, KOTopas
OTAENAET CoAepKNUMOE KINETKM OT OKpyXatloLleun
cpenbl. CoCTOUT N3 ABOMHOIO Criod NMNnaoB C
b6enkoBbIMM MOJiEKyNnamMuy TONLWUHOW NPUMEPHO
/5 aHrcTpem.

« KnetoyHass MmembpaHa cnnoluHas, Ho y Hee
MMEKTCS MHOFOYMCHEHHbIE CKNaaKW, U3BUMUHDI,

1 NOPbI, YTO NO3BOMSAET PEryNnMpPoOBaTh
NPOXOXXAEHNE Yepe3 Hee BELLIECTB.
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CTpoeHue KneTKn

e LinTonna3sma — nonyxugkas cnmsucras
becuBeTHasa macca, cogepkaLas 75-80%
Boabl, 10-12% 6enkoB 1 aMUHOKUCTIOT,
4-6% yrnesogos, 2-3% X1poB 1 NMNnUOoBs,
1% HeopraHu4veckux BellecTs. B
LMUTOMMa3mMe pacrnonoXeHbl Menb4yanimne
CTPYKTYpbl — opraHougbl. OpraHongbl
obecnevynmBatloT XN3HeOJeaATEeENbHOCTb

KINETKWN.



CTpoeHue KneTku

e JHAoNNa3mMmaTnyeckKas ceTb y4acTBYET B CUHTE3E
OpraHMYeCcKnxX BELLECTB, HAaKanmMBaeT U TPaHCMop-
TUPYET UX, PETYNUPYET OOMEH BELLIECTB MEXOY KIETKOM
N OKpyXatoLlen cpenon. [paHynbl, cogepkallimeca B
AlC, npeacrasnaoT cobon pnubocomsl.

 Pubocomsbi coctoat s PHK n bernka, ocyliecTenatoT

YHUKaINbHYO PYHKLUMIO CUHTE3a BENKOBBLIX MOMEKYI U3
aMMUHOKNCOT.

 Komnnekc NonbaXwu y4yacTByeT B TpaHCcNopTe
NpoayKTOB OMOCKHTE3a, [locTaBnaeT besnku,
BblpaboTaHHble B pubocomax, K Apyrmm opraHomaam, a
TakXXe K MOBEPXHOCTN KIETKN AN UX BbIBEOEHUS.
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CTpoeHue KneTku

e JInzocombl coagepxart Habop dbepMEHTOB,
paspyLuaroLmx 6enku, yrnesodsbl, nunuabl. K
NuLLEeBOU YacTuue, NOCTYyNMBLLEN B LUTONNA3MY,
noaxoAdsT NM3oCcoMbl, 0bpasyeTca
nuleBapuTenbHas Bakyosnb. BellecTsa,
obOpa3oBaBLUNECSH B pesynbraTe nuuleBapeHus,
NoCcTynarT B LUTOonnasmMy n MCNosrb3yrTCA
KINETKOW.

B MUTOXOHAPUAX NPONCXOAUT N3BIeYEHNE
9HEpPrmnun, 3akn4YeHHoOn B NMTaTenbHbIX
BelwlecTBax, a Takke cuHtes ATO
(aOeHO3NHTPUPOCAHOPHON KNCNOThI).



CTpoeHue KneTKn

 C nomMoLUbIO 3TOro
npotiecca
BbICBODOXOaeTcH
9Heprusa, Kotopas
Heobxoauma kneTke angd
BbIMNONMHEHUSA ee
XXU3HEHHbIX QOYHKLMNA.
MuUTOXOHAPUN HAXOOATCS
B OCHOBHOM B Haunborsee
aKTUBHbIX KINeTKaX XXUBbIX
OpraHMU3MoB: KrneTkax
noa)kenynovHoun xeneabl
N NMEeYeHM.




CTpoeHue KneTku

 KneTo4yHble BKIIIOYEHUA coaepxar
YrrneBobl, XXUpbl U BENKU, NepNogmnyecku
CUHTE3NPYIOTCA B KNETKE, HakannBatoTCs
B BME Kanenb N 3epeH, UCMNonb3yoTCs B
npouecce obmMmeHa BeELLECTB.

 KneTo4yHbIN LEHTP COCTOUT U3 ABYX
nano4vykoBMOHbLIX TENMEL, — LLeHTpuonem,
y4YacTBYET B npoLiecce geneHnsa KneTku, B
obOpa3oBaHN BEPETEHA AENEHUS.



CTpoeHue KneTKn

Aapo - cambin bonbLLION opraHona, OTKpbITO B 1831
r. LLOTNAHACKUM y4eHbIM PobepTtom bpayHom.

AQpo vrpaet rmasHy0 ponb B Nepegade
HacnegCcTBEHHOCTMN.

dopma 1 pasmepsbl agpa 3aBUCAT OT POPMbI U
pasmepa KIeTKu.

BOoNbLLUMHCTBO KMNETOK coaepXkaT 04HO A4po0
(CYLLECTBYIOT KINETKM Be3bsgepHble U
MHOroaepHbIe).

B aope Bcerga npucyTCTBYHOT O4HO U HECKONMbKO
AOpbILIEK, B KOTOPbIX 0b6pa3ytoTcss pubocomsil.



AaepHans obonoyka

BHeWHAA membpaHa
BHYTpeHHAA membpaHa

AOpbIWKO
Kapnonnasma

AXPOMATUH

[eTepoxpomMaTnH
SYXPOMAaHTHH

Pubocomebl

AoepHble nopol



CTpoeHue KneTku

* BakHeunllen coctaBnsaoLen sapa ABnsgeTcd
XPOMAaTUH.

* B saape pacnonoXxeHbl HUTEBUAHbIE
obOpa3oBaHNS — XPOMOCOMBDbI.

B aape KneTku Tena vyenoseka (Kpome
NoNoBbIX) cogepXunTcs no 46 xpomocom. B
COMaTUYECKUX KIeTKax Bce XPOMOCOMbI
npeacTaerieHbl napamMmu (gunionaHbin Habdop). B
NONOBbIX KNETKax Kaxaasd n3 XpoMocom
HaxoauTcd B oguHapPHOM Yucre (ransionaHbIv
Habop). XpOMOCOMbI ABMAKTCA HOCUTENSMU
HacneacTBeHHOW MHpoOpMaLUnK, NnepenaroLLencsd
OT poauTenen NoTOMCTBY.



PYHKUUUN KINETKN

« ObMmeH BelwecTB BbINOMHAET ABE OCHOBHbIE QOYHKLUNN -
obecnevyeHne KrneTkm CTponTenNbHbIM MaTepmManom u
obecrnevyeHne KIeTkn SHEPrueun.

* W3 BellecTB, NOCTynawLmx B KNETKY, ~-aMUHOKUCIOT,
[MOKO3bl, OPraHNYECKNX KUCIOT, HYKITEOTUOOB, - B KIETKe
HenpepbIBHO NpoucxoanuT BMoCnHTE3 BENKOB,
yrneBsogoB, NUNUAO0B, HYKIMEUHOBBLIX KACIOT. U3
NpPOAYKTOB BMOCHHTE3a (DOPMUPYETCH TEMNO KNETKN, €€
MembpaHa, opraHouabl.

« Peakuun bmocnHtesa ocCobeHHO akTUBHO NOYT B
MOJ104bIX KNeTKax, HO MOCTOSIHHO NPOUCXOAAT U B
KIrieTkax, 3aKOH4YMBLUMX POCT U pas3BuUTUE, T.K. COCTaB
KITETKM B TEYEHME €€ XN3HU NOCTOAHHO OOHOBIAETCS.



PYHKUUUN KINETKN

* B KneTke aHeprusa BblOENSETCA 3a CHET SHEPIUU
XUMUYECKUX peaKkLnn, BblOensaoLwencs npu
pacLlenneHnn nocTynarwLwmx B KNeTky BewlecTts. M3
MEXKIETOYHOro BELWECTBA KIMETKU MOCTOAHHO
NorroLaoT rMKo3y, aMUHOKUCIIOTHI, KUCnopoa,
MWUHeparsibHble CONnu, a BbIBOAAT YIIEKUCIILIN ra3, BOAY,
MOYEBUHY 1 T.A.

e nacTU4YeCKUn n aHepreTn4ecCKMn oobmMeH HepaspbIBHO
CBA3aHbl MeXay cobon: BCce peakuum nrnactmuy4eckoro
oOMeHa HyXXOalTCs B 3aTpare dHepruu, a angd
OCYLLIECTBIEHNS peaKkuuin IHePreTnyeckoro oobmMmeHa
HeobXoaMM MOCTOAHHbIN CUHTE3 (PEPMEHTOB.

e ObMmeH BelwecTB ABNAETCA OCHOBHbLIM YCNTOBUEM
noanepXaHUA XXU3HW KNeTKU, UCTOYHMUKOM ee pocCTa,
pa3BnTUa N GYHKUMOHUPOBAHUS.



[leneHne KNeTKu

« Hamnbonee pacnpocTpaHEHHbIM CriocobomM aeneHusd
COMAaTUYECKUX KINETOK ABMSIETCS MUTO3.

« Bo BpeMs MMUTO3a KrneTka npoxoauT psag
nocnegosaTesibHbIX dpas, B pesyrbrarte KOTOPbIX Kaxaas
OOYEpPHASA KIeTKa Nnony4aeT Takon e Habop XpoMOCoM,
Kakown OblST Yy MaTEPUHCKOWN KITETKM.

* B nepuog nHtepdasbl HMCIO XPOMOCOM yaBaMBaETCA.
BOornb KaXxgon XpoMOCOMbI N3 UMEIOLLINXCA B KITETKE
XUMUYECKNX COeANHEHNN CUHTE3NPYETCHA €e TOYHas
Konusd. YOBoeHHas XpoMocoMa COCTOUT 13 ABYX
NONMOBUHOK — XpoMaTng. Kaxkgasa ns xpomatua cCoaepXuT
ogHy monekyny [HK. B nepunog nHtepgasbl Takxke
yABanBalOTCHA BCE BaXXHeULLMNE CTPYKTYpPbI KINETKM.
NHTepdasza gnutca B cpeaHem 10-20 vyacos.



Cxema CTpPOEeHMA XPOMOCOMbI B NnNo3gHen npodase — metadase mMmtoasa.
1—xpomartuga; 2—ueHTpomepa; 3—KOpOoTKOe nrevo; 4—annHHoe nreYo.

0.2-20um
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[leneHne KNeTKu

e [Mpodasa — LeHTpUoNn OeENATCH U pacxogaTcs K
Pa3HbIM NOMKCaM, OT HUX NPOTATMBAOTCA HUTH,
obpasytoine BepeTeHo aerneHus. B KoHue
npodasbl aaepHas oboso4vka pacnagaeTcs.

 MeTadha3a xapakrepusyerca Hanm4ynem XopoLlo
BUAHbIX XPOMOCOM, PacCroSIOXKEHHbIX B
9KBaTOpUanbHOW NMOCKOCTM KNeTkn. Kaxgas
XpOMOCOMa COCTOUT U3 OABYX HUTEU —
XpomaTtua, U UMeET NEPETSKKY — LLleHTPpoMepy,
K KOTOPOW MPUKPENNATCA HUTU BEPETEHA
geneHun. locne geneHns LEHTPOMEPLI Kaxaagd
XpomaTtmaa CTaHOBUTCHA CaMOCTOATENBLHOU
go4vyepHen XpoOMOCOMOMW.



[leneHune KNeTKu

B aHadpa3e OoyepHMe XpoMOCOMbI pacxoOAaTcs
K pa3HbIM NOJSI0OCaM KIETKN.

B Tenodrase BOKpyr XpOMOCOM BO3HUKAET
aaepHaa obonoyka, dopmMmpyeTca SOpPbILLKO.

B npouecce geneHna unutonnasmbl BCe ee
opraHonabl paBHOMEPHO pacrnpeaenstoTcs
MeXay aodyepHuMm knetkamu. Becb npouecc
MWUTO3a npoaormkaeTcsa odblivHO 1-2 Yaca.

B pe3ynbrate MnTto3a Bce JoYepHUE KNeTKU
cogepxaT oAMHaKoBbI HAOOP XPOMOCOM, T.€.
OOMH M TOT Xe reHeTU4ecKknin matepuan.



PaHHAS
aHadasa
MUTO3a B

KNeTKe NOYKK

TPUTOHA

(cBeToBOM
MWUKPOCKOM,

MMMYHOJIH00
pecueHuuns).
MwukpoTpyOou-
KW 3enéeHble,

XPOMOCOMBbI
ronyobie.




eHeTUkKa

« XpOMOCOMbI COCTOST U3 ABYX OAJSIMHHbIX
MNOSIMHYKNEOTUAHbIX LIENEN, 3aKpyYEHHbIX 0gHa BOKPYT
apyron, obpasytowmx monekyny OHK.

e XpPOMOCOMbI OENATCA HAa ayTOCOMHbIe — NapHble
XPOMOCOMbI, OAUHAKOBbIE Y MYXXCKUX N XKEHCKUX
ocobein, 0bo3HavaeMbIx MOPSAKOBLIMM HOMeEpaMu (y
Yyenoseka 44 ayTocoMbl, 22 napbl ¢ Homepamu ¢ 1 no
22) n nonoBble (XX Y XeHLWMH N XY Yy MY>XUUH).

« XpOMOCOMBbI YENOBEKA coaepaT npmnonmsnTensHo 3
Munnmapga ocHosaHun Hykneotmngos HK. Pasmep
OHK B camoin 6onblion xpomocome 1 — 250 MrH nap
HYKNeoTnaoB, a B caMoUu MarieHbkon — 47 MIH nap
HYKNeoTUaoB.



eHeTUkKa

« Boonb Bcen annHebl monekynel AHK nnHenHo
pacrnonararTca reHbl. B ka)goon KneTke 4ernoseka
okoro 30-40 TbIC reHoB.

 ['eH — CTPYKTYypHaa n oyHKUMOHanNbLHasa eguHMuUa
HacneacTBEHHOCTU, NpeacTaBnatoLas oTpesokK
monekynbl AHK © KoHTponupytowasa passutue
onpeaeneHHoro npusHaka nnm cBOUCTBA.

« CpeaHun pasmep reHa B XpoMocome- npuMepHo
50 TbiC Nap HykneoTnaos. CamMble KOPOTKUE MEHb
coaepkat okono 20 nap HykKneoTuaoB (reHbl
9HOOPdMHOB). ['eHbl NHTEPEPOHOB coaepXaT
okono 700 nap HykneoTnaos, camMmbi ONMUHHLIN TEH
COAOEPXKNT OKOSO 2.5 MJTH Nap HyKNeoTuaos.



eHeTUkKa

« Y BbakTepun reHbl 3aHnmaroT okono 80-90% Bcewn
NHK. Y yenoBeka Ha reHbl npuxoauTcs, no-
BUOMMOMY, He boriee 5% HyKNeoTUOHbIX
nocneagoBaTenbHOCTEMN.

 'eH — martepunanbHbIN HOCUTENb HaAcNeaCTBEHHOW
nHdopmaumun, nepegaBaemMomn OT poanTerneu
NOTOMKaM.

e AnnenbHOM Napoun reHOB Ha3bIBalOTCHA [ABa reHa,
PACMONIOXKEHHbIX B TOMOJIOMMYHBLIX XPOMOCOMaX
(MapHbIX XpOMOCOMax, OAMHAKOBbIX Mo popme,
pasmepam n Habopy reHoB) B CTPOro MOAEHTUYHbIX
yyYacTKax U BNUAKLMX HA pa3BUTUE OOQHOIO U TOro
e npusHaka.



eHeTUukKa

 MexaHu3Mm nepegayu
HacrneacTBeHHOU
MHdopmaLmn n3yvaetcs
reHeTUKOMW.

* /ICTOKOM reHeETUKN ABMSOTCH
PaboTbl YELLCKOro MOHaxa
[ peropa NoraHHa MeHaens
(1865, noknapg B ObLwecTBe
ecTecTBoUCnbITateneun
"OnbITbl HAA, pacTUTENbHbLIMA
rmopugamn”).

* OTKpbITbie MeHaenem
3aKOHbI HacnegoBaHus
NPU3HAKOB MO3BONUIN
NpPeanosioXuTb
KOPMNYCKYNAPHYIO npupoay
HacrneacTBEHHOCTH.




eHeTUukKa

e 3aKOH AOMMHNPOBaAHUA NPU3HAKOB . MNpK
CKpeLlMBaHUM OpraHM3MoB, pasnuyaroLLnxcs no ogHOU
nape KOHTPaCTHbIX NPU3HAKOB, NepBOe MNOKOJIeHNE
eanHoobpasHo no dpeHoTuny u reHotuny. No peHoTMNy
BCE MOKOJIEHNS XapaKTepu3yTCca JOMUHAHTHbLIM
NPU3HAKOM, MO reHOTUMNY BCE NOKOSIEHNA rMbpuaHo-
reTepo3nroTHbIE.

* [lpun ckpelmBaHNM YUNCTbIX JIMHUK ropoxa C NypnypHbIMU
LUBETKaMM N ropoxa ¢ benbimu uBetkamm MeHagenb
3aMeTur, YTO B3oLwleLlne NoTOMKN pacTeHuUn bbinn Bee
C NyprypHbIMW LBETKAMU, cpean HUX He ObINO HM OQHOro
benoro. Ntak, rmbpuabl nepBoro nokosieHns Bcerga
eanHoobpasHbl N0 JaHHOMY MPU3HaKky u npunobpeTatoT
Npu3HaK ogHoOro u3 poamtenen. AToT npusHak (bonee
CUIbHbIN, AOMUHAHTHbLIN), BCerga nogasnsan apyrom
(peueccuBHbIN).



eHeTUukKa

e 3aKOH pacwensieHus: npn MOHOrMopuaHom
CKpellumBaHnK (CKpeLumBaHnmM opraHn3moB,
pasnuyatomnxca rno rnposiBliEHNAM OQHOro U3y4aemoro
Npu3Haka, 3a KOTopble OTBEYaloT annenu ogHoro reHa),
BO BTOPOM MOKOMeHUN rmdbpmnaos HabnwgaeTcs
pacLiennenme B cootHoweHun 3:1 : okono 3/4 rmbpnaoos
BTOPOro MOKOSIEHNSI UMEKOT AOMUHAHTHbBIN NPU3HaK,
okono 1/4 - peyeccunBHbIN.

» CKpelumBaHMe reTepo3nroTHbIX ocoden NpnBoanNT K
obpa3oBaHUIO NOTOMCTBA, YaCTb KOTOPOro HeceT
OOMWHAHTHbIN NPU3HaK, a YaCTb — PELIECCUBHbIW.
PeueccuBHbIN NpU3HaK y rubpnaos NepBOro NnoKosieHns
He ncYe3aeT, a TONMbKO NoaaBnAeTCa U NPOABNSAETCA BO
BTOPOM rmbpmnaHomMm nokoneHunn. Pacliennenme - 3To
pacnpegeneHne JOMUHAHTHBLIX U PeLeCCUBHbIX
NpU3HaKoB cpean NoToMCTBa B onpeaeneHHoOM YNCNOBOM
COOTHOLLEHUMN,



eHeTUkKa

e 3aKOH He3aBMCUMOIoO HacregoBaHUA —
Kakgas napa npusHakoB HacneayeTtcs
He3aBUCUMO OT ApYyrnx nap n gaet
pacuwienneHue 3:1 no Kaxaon nape (Kak 1 npu
MOHOIMOPUNAOHOM CKpeLLMBaHNN).

« Korga ckpelumBanucb pacTeHusl, oTnnyarLwmecs
MO HECKOSIbKUM Mpu3HaKkam, B NMOTOMCTBE OHMU
KOMOWHMpOBanncb Takum obpasom, Kak byarto nx
HacnegoBaHMe NPOUCXOAUII0 HE3ABUCMMO OPYr

oT apyra.



eHeTUukKa

OCHOBHbI€ NONOXeHNA TeoOpUn HacneaCcTBEeHHOCTHU
MeHpoensa B COBpeMeHHON UHTepnpeTauum:

3a HacneacTBEHHbIE NPU3HAKM OTBEYAOT ANCKPETHbIE
(oTOernbHbIe, HE CMeLLUMBatOLLNECH) HacneOCTBEHHbIE
doakTopb! (reHbl);

Kaxabi gunnonaHbin OpraHU3m CO4epXuT napy
annenen gaHHOro reHa, oTesevaroLmx 3a gaHHbIN
NPU3HaK; O4AUH N3 HUX MOJSTIydeH OT oTua, APYroun - oT
MaTepu;

HacrnencrtBeHHble pakTOpbl NepenarTca NOTOMKaM
4yepes NoroBble KMeTKN (raMeThbl), B KaXXayto U3 HUX
nonagaeT TOSIbKO Mo O4HOMY annesnto U3 Kaxxgou napeol.



eHeTUukKa

 TepMUH «reH» BBeOEeH JaTCKMM OMororom
NoraHceHom B 1909 r.

* AMepukaHckuun reHeTuk T.X.MopraH B 1911 .
Hayan paspabaTbiBaTb XPOMOCOMHYIO TEOPULO
HacneaCcTBEHHOCTU, B paMKax KOTOPOM ObINo
OOKa3aHo, YTO reHbl pacnosioXeHbl B
XpOMOCOMaXx N YTO cocpenoToYEeHHbIe B 0OgHOU
XPOMOCOME reHbl NepenarTcsa OT poanTenen
NOTOMKaM COBMECTHO (rpynna cuenseHus).

 J1o cepeauHbl 20 Beka cpeam dmonoros
rocnoacTBoBario MHEeHUe, YTO reHeTUYECKUN
MaTepuan B XpoOMOCcoOMax npeactaBnatoT 6enku.



eHeTUkKa

« 3HamMeHaTenbHOW BEXOW SABUIMOCH
aKcnepumMeHTanbHoe AoKa3aTenbCTBO
reHeTn4veckon ponu AHK O.3Benu, K.
Makneogom n M Makkaptu v packpbitue B 1953
r. [bx.YorcoHomMm n ®.Kpnkom asyxcnmpanbHOW
CTPYKTYpbl Monekynbl [JHK (Hobenesckas
npemus no pusmonornm n meanumHe 1962 r.).

« XMUYecKasa CTPyKTypa reHa, cBssaHHasa C
NIMHEWHbLIM pPacnosioXXeHnemM HyKneoTuaos B
uenun OHK, no3BonsaeTt coxpaHAaATb
3aKoAMpPOBaHHYH C MOMOLLbH FrEHETUYECKOrO
Koda HacneacTBeHHY0 MHGopMaUuIo.



[eHeTUYeCKUM KoAa

feHeTU4YeCKnn Koa — CBOMCTBEHHbIN BCEM XMUBbIM
opraHmamam cnocodb KoanpoBaHUS aMUHOKUCITOTHOW
nocnegoBaTenbHOCTU OEKOB Mpu NMOMOLLN
nocnenoBaTtenbHOCTU HYKITeoTUAO0B.

OHK cooepxut yetbipe Hykneotnaa (AgeHuH, ['yaHuH,
LintosnH, TumunH), B PHK TumuH 3ameHeH Ypauunom.

[na nocTtpoeHuna 6enkos B npupoae ncrnosnb3yTcs 20
PasfMYHbIX aMUHOKNCIOT, HAboOp aMUHOKNCIIOT
YHMUBEpPCAreH A5 BCeX XUBbIX opraHn3amMoB. Kaxabin 6enok
npeacrtaensgeT coboun LEenoyKy Nnm HECKOSbKO Lenoyek
aMWUHOKNCNOT B CTPOro onpeaerieHHon nocrieaoBaTerib-
HOCTW. JTa nocriegoBaTefibHOCTb ONpeaensieT CTPOEHNE
benka un ero buonorn4yeckme CBOMCTBA.

[ eHeTn4YecKnn Kog ycTaHaBnMMBaEeT COOTBETCTBUE MeXay
nocnegoBaTtenbHOCTLIO Hykneotngos B HK m
nocrienaoBaTeNIbHOCTbO aMUHOKUCIIOT B Berke.



[eHeTYeCKUU Kon

Paclm@poBKa CTPYKTYpPbl FreHETUYECKOro Koga
(1961 r., ®.Kpuk c coTpyaHMKamMmun) nokasarna ero

TpunneTtHocTb (Kaxgaa ns 20 aMMHOKUCIOT
3alindpoBaHa nocregoBaTenbHOCTLIO N3 TPeX
HYKNeoTua0B — KOJOHOM);

OAQHO3HAYHOCTb (KaXkabl KOAOH KoaUpyeT
€JNHCTBEHHY0 aMUHOKUCIIOTY);

YHuBepcanbHOCTb (KOA eOuH Onsl BCEX XXUBbIX
OpPraHM3MoB MJiaHeThl, T.€. OOHU N Te Xe KOOOHbI
KoguMpyroT oaHn n te xe 20 aMMHOKUCNOT BCeEX
XXUBbIX OPraHnN3mMoB).



[eHeTYeCKUU Kon

* [eHeTn4yecknn Kkog coctTomnT n3 64 BO3IMOXXHbIX KOOOHOB,
N3 HMX 61 — cMbICNOBOW, cOOTBETCTBYOLWMUNK 20
aMWUHOKMCNoTaM, a 3 — CToN-KoAdbl, YKa3biBatoLLme Ha
okoH4YaHue cuHTe3a (YAA, YAI, YTA). OtaoencHble
aMMWHOKUCIOTbI KOOMPYIOTCA rpynnamMmu (cepuamm)
KogoHoB. 18 cepun n3 20 cogepxart oT 2 40 6 KOOQOHOB,
BE CEPUN HE BbIPOXAEHDI.

e PacwundpoBKa reHeTU4eCKOro koga — ogHo u3
caMmbiX Bblaawowmxcsa oTKpbITn XX Beka. B
HacTosLee BpeMsl UCCcrneayroTcs MONEKYynspHbIe
MeXaHU3Mbl KOOUPOBaHUA, NYTU BO3HUKHOBEHUSA U
3BONIOLIMMN reHeTU4YeCcKoro Koga, ero
YHUBepCarnbHOCTb, MOMEXOYCTONYNBOCTD,
CUMMETPUS U PerynsapHoOCTb, U T.A.



[eHeTYeCKUU Kon

* [eHeTn4yeckas MHpopMaLMa onpeaensaeT CTPOEHME,
POCT, pa3BmnTne, oOMeH BELLLECTB, NCUXUYECKUIN CcKnaa,
npegpacnonoX)XeHHOCTb K HacneacTBeHHbIM
3aboneBaHUAM.

« CoxpaHeHne BUAOBbIX NPU3HAKOB obecrneymnBaeTcs
CMCTEMOI BOCMPOU3BOACTBA OpraHM3ama, Kotopas B
3aKOAMPOBAHHOM BUAE COOEPKUT MOJTHYIO
MHOopMaLMIo AN NOCTPoeHns benka n3
3anaceHHoro KrneTkon opraHn4yeckoro matepuana.

* [NaBHOE B MexaHM3Me CaMOBOCMNPON3BOACTBA —
ceoncteo AHK camokonunpoBaTbCca 1 CTporo
paBHOLEHHOE OeneHne penpoayumpoBaHHbIX
XpomocoM. [locne aToro Knetka MOXeT AeNUTLCA Ha
OBe NOEHTUYHLIE.



[eHeTYeCKUU Kon

e CBOM OyHKUUM cUCTEMA BOCNPOM3BOACTBA OCYLLECTBNSAET
nocpeacrtesom JHK N PHK.

« [OHK xpaHuTt reHeTnyeckyto nudpopmaumto, PHK cnocobHa
ee CUYMTLIBaTb, NEPEHOCUTb B Cpendy, CoAep KaLLyo
Heobxoaumble A9 CMHTE3a bernka ucxogHble matepuansl,
N CTPOUTb U3 HNUX DENKOBbIE MOJIEKYIbI.

[poLiecc BOCNpOn3BOACTBA COCTOUT U3 TPeX CTaauii:

 Pennukauum (yoBoeHue monekyn OHK, Heobxognmoe
0114 rnocreayoLlero AefieHns KIeTku);

e TpaHckpunuuu (nepeHoc koga OHK nytem obpasoBaHus
ogHoueno4vye4YyHou nHdpopmaunoHHon monekynel PHK Ha
ogHown n3 ayx Huten HK);

e TpaHcnaAuuun (CnHTE3 bernka Ha OCHOBE NrEHETUYECKOIO
kKoga nHdopmaumnoHHom PHK).



[eHOM

« COBOKYMHOCTb BCEX FEHOB OpraHM3mMma obpasyoT ero
reHoM. [ loHATHE reHoMa, SABNSAETCH reHEeTUYEeCKOoun
XapaKTepucTuUKon Bmaa B LieSfioM (reHOTUN —
COBOKYMHOCTb reHOB AaHHOro opraH1M3ma,
XapakTtepusyeT ocobb).

* [lo oLeHKam reHoM YyernioBeka coaepXuUTca NpuMepHo
22000 reHos, koanpytowmnx denok. Yncrno reHoB y
YyeriloBeka HEHaMHOIo NPEBOCXOANT YMCIO reHoB y boriee
NPOCTbIX OPraHNU3MOoB, HaNpumep, y Ap0o30Munbl.

* [‘eHbl HepaBHOMEpPHO pacnpeneneHbl No XpoMocomam.
bonbliag Yactb [JHK aykapuoTnyecknx Krnetok
npeacraBneHa HeKOAUPYIOLWNMU «U30bITOYHBIMNY
nocnenoBaTefibHOCTAMM HYKNeoTUO 0B, KOTOpble He
3aknto4atoT B cebe nHdopmaumm o benkax n PHK. B
HaCTOALMNA MOMEHT 3HAYMMOCTb Takoro pacnpeneneHus
reHOB He BMOJIHE U3y4eHa.



[eHOM

C 1990 r. MHTEHCMBHO pa3pabaTtbiBaeTcsa MexxagyHapoaHas
reHeTn4deckas nporpamma «F'eHoM 4yenoBeKa». Ee
OCHOBHbIMW 3ag4a4aMmn ABNAKTCA UOEHTUPUKaL A FreHOB
4YyenoBeKa U BblACHEHME NepBUYHON HYKNEOTUOHOW
nocriegoBaTtenibHOCTU (CEKBEHUPOBAHME) YenoBe4YeCcKoro
reHoma.

OcCHOBHast YacTb NporpamMmmMbl — CEKBEHMPOBAHUE - yXKe
3aBepLUeHa, YTo camMo no cebe He obecnevynBaeT
NOHMMaHUA PYHKLMOHANBHON 3HAYNMOCTUN UccrnenyemMblx
nocrniegoBaTeNbHOCTEN, a ABNSETCA NpeanochInikon ans
OanbHeunwero n3y4yeHus.

PaclumdgpoBaHa nonHaga reHeTnyeckaa CTpyKTypa
HYKNeoTnAHbIX nocnegosartensHocten 2, 7, 19 n 22
XPOMOCOM U MUTOXOHAPANbLHOrO reHoMa 4YenoBekKa,
BOnbLLIOro KonM4ecTsa reHoB, KOHTPONUPYHOLLIUX
HacrnegcTBeHHble OoNes3Hu.



MyTauusa

[ €eHbl XapaKTepun3yTCA OTHOCUTENLHOM
YCTOUYNBOCTLIO, YTO onpeaendeT npu3HakoBs U CBOUCTB
N3 NMOKONEeHUa B NokoreHue, 6es yero He ObIno Obl
YCTOUYMBBLIX (POPM KUSHM.

B ecTecTBEHHbIX YCIOBUSX NPOUCXOANT CNOHTAHHbLIN
NPOLIECC UBMEHEHUA FTEHOB — MyTauusa — NPUBOOALLNN K
NOSABIIEHNIO HOBbIX U3MEHEHHLIX Npu3HaKoB. [pynna
MYTaHTHbIX ansiefien ogHoro reHa CoCTaBIsSET CEPUIO
MHOXXECTBEHHbIX anneneun (npumep: 3 annens rpynno
KpoBu y yenoseka ABQO, 1(0-0), 2(A-0O, A-A), 3(B-0, B-
B), 4 (A-B), 6onee 10 annenen, KOHTPONUPYHOLLUX
OKpacky rnas y aposodunbl — abprUKOCOBbIN,
KopannoBbln, LIBETA CIIOHOBOW KOCTU, BULLIHEBLIN,
TEMHO-KpacHbIU 1 ap.).



MyTauusa

Mopenb aBonHon cnupanu AHK no3Bonuna obbAacHUTb Ha
MOJSTIEKYSIAPHOM YPOBHE MEXaHM3M BO3HUKHOBEHMUS
MyTaLUN:

« 3amMeHa OCHOBaHMS B OOHOM KOJOHE NMpuBOAUT K
N3MEHEHUNI0 0OHON aMUHOKUCIIOTbI B Derke;

 BctaBka unm BbinageHunst ogqHoro ocHoBaHus B uenu OHK
NPUBOOUT K U3BMEHEHMUIO BCEX NOCNeayrLWMUX KOOQOHOB U
HapyLEeHNIO CUHTE3a benka.

[TocnegcTBus Takom MyTauum MOryT ObiTb r'yOUTENBHBLIMU
ONA KNETKN U opraHM3mMa B LEMNOoM.

BbisicHeHa npupoga MHOMMX COTEH MOSEKYISAPHbIX
bonesHen (ogHUX NULb reMarnodbnHoNaTnm HECKOSbKO
OECATKOB) U paspaboTaHbl METOAbLI NEpUHATANbHOM
MONEKYNAPHO-TEHETUYECKON OANArHOCTUKMN.



[ eHHas meguuuHa

[InarHocTuka v neyeHue reHeTU4YecKux
3aboneBaHuu

B HacTosLlee Bpems n3sectHo okono 4000
HacrnencTBeHHbIX 3aboneBaHnn, Ana 60nNbLNHCTBA U3
KOTOPbIX HE HAUAEHO 3PP EKTUBHOIO NiedeHnsd. bonee
1% HOBOPOXAOEHHbIX UMEKOT rEHETUYECKUE
3aboneBaHus, KOTopble NPMBOAAT K OUSUYECKUM U
YMCTBEHHbIM HapyLLEHNAM.

Pa3pabaTbiBaloTCca AnarHocTnyeckme npenaparhbl,
no3Bonsowme obHapyXUTb rEHETUYECKME aHOMaNnun B
nepnog 6epeMeHHOCTN.

PaspabaTbiBaloTCa METOAbl YCTPAHEHNS TEHETUYECKUNX
noBpexgeHun.



[ eHHaa MHXeHepun

B HacTosALllee BpeMA N3yveHme reHetn4ecKkoro
MEXaHN3Ma MO3BOJIAET pa3p863TblBaTb METOOAUKHA
vesieHarnpaBJiieHHOro MaHmnyJinpoBaHmA
HacrieaCrBeHHOCTbKO Ha MOJ1EKYJTIAPHOM YPOBHE.

* B 1972 r. nosBunacbe nepsag nyonmkaumsa, B
KOTOpOW coobLLarock O rnosiy4yeHuu in vitro (BHe
opraHu3ma) pekombmHaHTHon HK, cocTosllen
N3 oparMeHTOB pasHbIX MOSIeKy (aMepUKaHCKNM
ydeHbin [1on bpar ¢ coTpygHuUkamn).

* HoBOE HanpaBsfieHne MOfeKynspHom ouonormnm —
reHHas UHXXeHepUus- KOHCTPyupoBaHue in vitro
bYHKLUMOHANBHO aKTUBHbIX FreHETUYECKUX

CTPYKTYP.



[ eHHaa MHXeHepua

* NNlonyyeHne nytem bakTepmnanbHOro CUHTE3a
pAaa nekapcTBeHHbLIX CpeaAcTB
(baKkTepuanbHble UN OPOXKEBbIE KIETKN, B
KOTOpble BBEOEH reH NHCYNMHA YerioBeka,
HOpManbHO PYHKLMOHUPYIOT N NpOoayLMPYOT
YyerioBevyecknn MHCynuH). lNepebiM ObIN NonyyeH
reHHoMoandununpoBaHHbin (I'M) MHCYNKWH, 3aTem
NHTEePEPOH, 3aTEM TOPMOH pOCTa.

« Co3gaHme gmarHoCTU4eCcKuxX rnpenaparos, B
yacTHocTu, ang soigerieHna Clr1[a.



[ eHHaa MHXeHepua

« K2000 r. ctroumocTtb M megunumHCcKnx
npenapaTtos, Bbinyckaemoun B CLUA, gocturna 50
mnpa gonnapos. Okono 200 anarHoCTU4YeCcKnx
npenapaToB BBEAEHO B MEAULIMHCKYIO NPaKTUKY
n oonee 100 HaxoOoATCA B cTagaun KIMUMHUYECKUX
nccrnenoBaHUN.

« Co3gaHbl Npenaparbl, n3nevynsatoLme
aTepOCKNepos, cepaeyvHo-cocyamncTble
3abosieBaHns, HEKOTOPbLIE OMNYyXOSiEBbIE
npoLecchl.

* 60% reHHO-UHXXEHEPHbIX bmpm paboTatoT Haa

Nnpon3BoaACTBOM J1I€EKAPCTBEHHbLIX U
ANarHOCTUYECKNX NPenapartos.



[ eHHaa MHXeHepua

* [lonyyeHne T.H. TPAHCreHHbIX pacTeHUA
OTKPbIBAET MPUHUMNMNAaNbLHO HOBbIE
BO3MOXXHOCTU MO CO34aHUIO0
CENbCKOXO3ANCTBEHHbIX KYNLTYP, YCTONYUBLIX K
9KCTpeManbHbIM YCNOBUAM, MHAPEKLUNOHHbLIM
rnopaxkeHnam, BpeanTtenam (BbiBedeH
KapTodoerb, yCTOMYUBLIN MPOTUB KOSOPaaCKOoro
XKyKa).

« Co3gaHbl TpaHCreHHble copTa KyKypy3bil,
KapTodoens, cou, TomaToB, puca v gp.(okono 50
Buaos). B CLUA BbiBeeH TpaHCreHHbIN BUA

Kapna c reHoM pocTa dopenu (pactet Ha 40%
bbicTpee).



[ eHHaa MHXeHepua

* [eHHasa NHXXeHepUsa ABNSETCA HE TOMbKO OHUM
N3 caMblX NEPCNEKTUBHbIX HaNpaBieHUN
npuknagHon omonornm, HoO U NCTOYHNKOM
COBEpPLUEHHO HOBbIX 3TU4YECKUX, MOPalbHbIX
N ropugnyvecKmnx npoonem.

e OTpaneHHbIe NOCNeacTBuUda pasMHOXEHUSA U
ynotpebnenuns B nuwy 'M pacteHnn u
XXMBOTHbIX OCTalTCA HEACHLIMU. B CBA3U C 3TUM
B pA4e eBPOMNenckmnx cTpaH BBeAeH 3anpeT Ha
ncnons3oBsaHne I'M npoayKToB.



[[eHHaa UHXeHepus




bunosatTuka

« dopmumpyetcss 6UMO3ITUKA — cucmema Ho8bIX
amu4yecKux cmaHOapmoe 8 cghepe
3KcrepuMeHmMasibHOoU U meopemu4yeckou
desimesibHocmu 8 obsrlacmu MeOQUUUHBbI, a
makyxe rnpu rnpakmMu4ecKoM rnnpumMeHeHuu
pe3ysibmamoe daHHbIX uccsie0oe8aHUull.

 HoBbIN ONbIT BUOMEeONLUMNHCKUX TEXHONOMI
(rEeHHOUHXXEHEPHbIE TEXHOSOMMUN, YHUYTOXEHNE
NN moanukaumns XmM3HM Ha aAMOpPMOHaNbHOM
YPOBHE, UCMNOMb30BaHNE CTBOSIOBbLIX KMETOK,
KITOHMPOBaHUE,) — HE MOXET ObITb OHO3HAYHO
OLEHEH KaK XOpOoLUUn UM Ninoxom Ha OCHOBE
TPaALIMOHHbLIX MOparbHbIX HOPM.



