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bunateparnbHbie rMHaHapomMopdbl
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bunartepanbHblie rMHaHgpomMopdob!
Cardinalis cardinalis (KpaCcHbIV KapgnHan nnu
BUPIMHCKNIN KapanHan




bunateparnbHbie rMHaHapomMopdbl

Erianthus versicolor




bunartepanbHblie rMHaHgpomMopdob!
MexaHn3m obpasoBaHus
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[MonsipHble KNeTKM 3apoabilla
apo3odunel

nepHo.IacTy 1A NOJISpPHBIE KJIeTKH

PeueccuneHaa mytauma gs — grand-childless



Ponb rpagneHToB BELLECTB B aMLe
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Monoxexue Baons amMbpuoHa

B anue aposoduribl TpaHCKpUNTbI reHa bicoid HAXo4saTCA Ha nepegHeMm
nontoce (a). Yepes 2 yaca nocne onnoaoTBopeHust 6enok bicoid
CO30a€eT rpaaneHT B nepedHe-3agHem HanpasneHum (6). benok bicoid
TOMNbKO NpW onpeaeneHHom NoporoBon KOHLEHTpaLumm cnocobeH
aKkTnsupoBartb reH hunchback, B pesynsrate JaHHbIA reH akTUBEH
TONbKO B NepegHen Yactu byayLuero sapogbiia.



Ponb rpagneHToB BELLECTB B aMLe
MepenHun 3anHuu

MapacermenTol
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Cyasba Kaxnoro paioHa
npegonpeaenesa, Ho MeTamepHas
CTPYXTYpa elle He NPONBNSETCH
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AnddpepeHuymanbHas akTUBHOCTb NreHOB B
Pa3BUTUM APO30PUNDbI

Cnepsa BK/IKOYAIOTCA reHbl, "
oTBevaloLlmne 3a nepeaHe-3a4HIo
NONAPHOCTb 5

3aTem reHbl, noagpasaensatouime
TeN0 Ha HEeCKONbKO BonbLuMX s
CermeHToB &)

[TOTOM — Ha MeHbLUne CermeHTbl =

[TOTOM BK/HOYAIOTCA TOMEO3UCHbIE
(ceneKkTopHbIe) reHsl, d)
onpeaensolme CBOMUCTBA KaXa0ro
cermeHTa (cm. HuXKe)
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[ OMEO3UCHbIE reHbl

lab pb Dfd Scr Antp Ubx abd-A Abd-B
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Antennapedia complex Bithorax complex




[OMeO3UCHble MyTaLnu

AHTEHHbI

Hyxoxanoue




Y yenoBeka 39 roMe0o3nCHbIX reHOB
crpynnupoBaHbl B 4 KnacTtepa (cemenctea) - A, B,

Myxa 5 3
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Hoxd-9, d-10
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Hoxd-9-d-13

Hoxd-13

Hoxd-13
and Hoxd-13

Hoxd-13, d-13,
a-12, d-12,
d-11, d-10

AKTUBHOCTb Hox-reHoB rnpu doopMnpoBaHnn otaenos KoHe4dHocTu: A-B -
nocnegoBaTenbHble CTagun pa3BuUTUS KOHEYHOCTH; 1 - nredeBas KOCTh, 2 -fyyeBad
KOCTb; 3 - NOKTEeBas KOCTb; 4 - NACTHbIE KOCTW N NasibLubl



MyTaumn reHa Hoxd13 MoryT Bbl3blBaTb CUHMONWMAAKTUIMIO - HANM4ne
bonee NATN CPOCLUMXCS NanbLEB



[ OMeO3UCHbIEe reHbl 1 POPMUPOBaHME LIBETKA
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Jenectok [TnononueTHK

Koporkas
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TRINMHEKA




OMOpUOHanbHaa NHOYKLUUA

Cxema nHgykumm npm doopmmpoBaHmn rnasa: 1 - rmasHoun ny3sbipb, 2 - NOKPOBHAS
aKkTogepma, 3 - hopmMmpyoLLIMUCA XpycTanuk, 4 - rmasHomn 6okan, 5 -
cpopMUpPOBaHHbLIN XpYyCTanukK, 6 - poroeuua, 7 - HempanbHbIA CIoN ceTyaTKku, 8 -
MUIMEHTHbLIW CNOW ceTyaTku, 9 - 3puUTeSNibHbIN HEPB



CmMmeHa KaarepunHoB npu anddepeHumpoBke

KIEeToK
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YpoBeHb AN DEPEHLIMPOBKU KNETOK
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CTBONOBbLIE KNETKN B TKAHAX

KHweyHux

(cTBONOBLIE XNETXH)
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YpoBeHb AN DEPEHLIMPOBKU KNETOK

SCNT — somatic cell nuclear transfer
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[enndpepeHUnpoBKa KINeTokK

John.Gurdo;\ e M @ )@ @
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John B. Gurdon eliminated the nucleus of a frog egg cell (1) and

replaced it with the nucleus from a specabsed cell taken from a @

tadpole (2). The medified egg developed into a normal tadpole (3). H P ” ﬂ
Subsequent nuclear transfer experiments have generated cloned ;

mammais (4).
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OOUUTIBUrOTA BITACTOLUUCTA

MEPEHOC AOPA
COMATUYHECKOU

KNETKWU (SCNT
( ) UMMITAHTALUWA 1 PASBUTUE
COMATUHECKWE BO B3POCIbIN OPFAHU3M
KNETKN (PENPOAYKTUBHOE KNOHNPOBAHUE)




[enndpepeHUnpoBKa KINeTokK

[DxoH MépaoH n CuHbs FimaHaka

«3a OTKpbITUE GaKTa, YTO 3peNible KIETKH MOTYT ObITb

nepenporpammmpoBaHsl 06paTHO B NIIOPUNOTEHTHOE
COCTOAHWED
E
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Shinya Yamanaka

Shinya Yamanaka studied genes that are important for stem cell function. When he transferred four such
genes (1) into celis taken from the skin (2), they were reprogrammed into pluripotent stem cells (3) that could
develop into all cell types of an adult mouse. He named these cells induced pluripotent stem (iPS) cells.

daktopbl AmaHaku - Oct4, Klif4, Sox2 n c-Myc



