HYKJIIEMHOBbDIE
KUCIOTDHI

IOnaakTnyeckoe nocodoue no buonorumn
ana 10 knacca

ABtop: benoycos [1.J1., yuutenb MOY «Jluuen Ne13»



Opunapunx Muwep

0 OTKpbITUE HYKNENHOBbLIX KUCNOT
cBA3aHoO ¢ paboTton Ppugpuxa
Muwepa, koTopbiu B 1869 .
OOHapyXun B aapax KreTok
docchopcoaepxkallee BeLecTBO, He
pa3pyLiaroweecs nNporeonmMTuyec-
kumun cpepmeHtamu. OH Ha3Ban 3To
BeleCcTBO «HYKIIeNH», a no3aHee
CcBOOOAHbLIN OT OernkKa ocTaTok
«HYKIeunHa» Obin HasBaH UM
«HYKITeMHOBOM KUCIIOTON»

0 B koHue 19 Beka AnbbOpexT Koccenb
nyTem ruaponusa Bblaenun
MOHOMeEpPbI HYKNTEMHOBbIX KUCHOT:
afleHUH U TYaHUH, a YyTb NO3Xe —
TUMWH U LULUTO3UH




B Ha4yane 20 Beka lNeTp JleBeH (CLUA)
yctaHoBun, 4YTo B coctaB HK BxogAaT

yrneBoAbl, a30TUCTbIe OCHOBaHUA U

ocTaToK ¢hocthopHON KUCNOThI, A (ra T, LI)
KOTOpble CoOeaAUuHEeHbl BMecTe B Buae
HyKrneoTuaa.

KaxabIn HyKneoTng COCTOUT U3 Tpex
KOMMOHEHTOB:

CrpoeHune Hykneotnaa AHK

= d30TUCTOIro OCHoOBaHuUA
A! r, T! L'l = HHK;
A, T Y, U-PHK) |

- yrneBoaa (ae3okcupubosa nnu
pnbo3sa)

- ocTtaTtka pocchOopHOMN KUCIOTbI.

- Pasnuune B Ha3BaHUsAX
HYKNEeNHOBbIX KUCIIOT
OO0BbACHAETCA TeM, YTO MorieKyna
AOHK copepxut yrneesoa
nesokcmpunoosy, a monekyna PHK
— pno6o3y.
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MNMeTp JleBUH yctaHoBun, 4yto HK aBnarTcA nonumepamu, MOHOMepamMu
KOTOPbIX ABNSAKOTCA «HYKNeoTuabl», coeANHEeHHble Mexay coboun B

uenb pochoanacpmpHbimu ceassamm 3¢ - 5'.
K nypMHOBbIM OCHOBaHUAM HYKIeOTUAOB OTHOCATCA: aA€HUH U FTyaHWH,
a K NTMPUMUANHOBbLIM — TUMUH, ypauun (PHK) n untosuH.
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‘SpBMH Uapradod

= I9pBuH Yapracdhd B 1947-50 rr.
yCTaHOBUI1 COOTHOLUEHMEe
asotTuctbix ocHoBaHuu B [1HK
(npaBuno Yapradycpa):
1.Yucno monekyn A=T,al=T.
2. KonnyecTBO NypnHOB =
Konu4yecTBy NMPUMUAUNHOB.
3. KOrin4yecTBO OCHOBaAHUM C 6-
aMMHOIPYMNMNOU = KOJNIN4ecTBy
OCHOBaHUMN ¢ 6-KeTorpynmnamMm.

= OAOHaKo OOBACHUTL 3TY
CTPAHHOCTb OH He MOT.




[lpaBuna Yapradpda




PosannHpa ®paHKknuH

CospaHue mogenu OHK 6b1n0
noAaroToBrieHO paboTaMun aHIMUUCKUX
onocdmnsnka Mopuca YunkumHca u
onoxumuka PozanuHabl PpaHKInH,
KOTOpble NOJy4YUnun BbICOKOKa4YecT-
BeHHble peHTreHorpammbl [HK,
No3BOSIUBLLUME YBUAOETb YETKUU
KpecToobpa3HbIU PUCYHOK — 3HaK
ABOUHOM cnupann. OHU yCTaHOBUIMN,
YTO HYKNEeoTUAbl pacnonararTca gpyr
OoT Apyra Ha pacctossHuu 0,34 HM U Ha
oAVH BUTOK npuxoautcsa 10
HyKneotnaos, a anameTp OHK paBeH 2
HM.




PeHTreHOBCKUN CHUMOK
aBovHoun cnnpanu AHK




[ xenmc YotcoH (n) u dpeHcunc Kpuk (1)
Yy I'IOCTpOeHHOl/I nvmm mogenu OHK

Mopenb IHK co3gaHa B 1953r.
aMepuKaHCcKuM brnornorom
xenmcom YOTCOHOM U
aHIMUUCKNM PU3NKOM

J PpeHcucom Kpukom.

- WN3yuyuB Bce AaHHbIe O




[Mpn ob6pasosaHuu asonHom cnupann OHK aszoTucrtble 0CHoOBaHWSA OQHOW Lienu
pacrnosiaratoTcda B CTPOro orpegesieHHoOM rnopsgke npoTuB a30TUCTbIX OCHOBAHUN
apyrou. Npn aToMm 0OHapyXMBaEeTCH BaXXHasi 3aKOHOMEPHOCTL: MPOTUB afeHNHa
OLHOW Lienu Bcerga pacnonaraeTca TMMyH APYrov uenu, npoTue ryaHuHa —
LMTO3UH, N HAaobopoT. [Napbl HyKNeoTNn4oB aAeHNH N TUMUH, a TaKKe ryaHuH v
LMTO3MH CTPOro COOTBETCTBYIOT APYr APYry U ABnsTcA KOMMNJIeMEeHTaApPHbIMU
apyr apyry. Mexgy ageHMHOM 1 TUMMHOM BCerga BO3HUKaET [Be, a Mexay
'YaHMHOM N LUTO3UHOM — TPU BO4OPOAHbIE CBSA3N.
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Y BCSIKOro opraHn3dma 4YncJio ageHumI1oBbiX HyKneotTngoB paBHO YNCITY TUMUONI1IOBbIX,
a YNCJio ryaHmninoBbiX — YUCITY ULNTUONTTIOBbLIX. A — T r — L"



 Monekyna OHK nmeet cnoxHoe ctpoeHune. OHa
COCTOUT N3 ABYX CNUparnbHO 3aKpyYeHHbIX HUTEN,
KOTOpbl€ NO BCEN ANMMHE COEeAMHEHbI APYr C
OPYroMm BOOAOPOAHbLIMMU CBA3AMMW.

« Kaxpgasi uenb 3akpyveHa B cnvpanb Brnpaso, 1 0be
Lenn cBUTbl BMeCTe, 0bpasysi ABONHYO cnuparnb.
LLlar cnupanu coctaenget 3,4 Hm (no 10 nap
OCHOBaHUM B BUTKE), @ AMaMeETP BUTKA — 2 HM.
docdraTtHble rpynnMPOBKM HAXOOATCHA CHaPYXU
cnupanu, a a3oTUCTble OCHOBaHUS — BHYTPMW.
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OBPA30BAHUE 1BOUHOW CMUPAIN

oML

NpUCOoeAUHAKWMNCA
Hykneosugrpudochar

=
-

Llenn, Oyayyn nonapHbIMU,
ABNAKOTCA
aHTunapannesnbHbIMU: §° - 3°
n3‘-5. CnHres BTopon
Lenu NnpoucxoguT 3a cyeT
npucoeguHeHUs1 KoMmnre-
MEHTapHbIX HYKNneo3ng-
TpudocohatoB. AHeprus,
nosiy4eHHasi oT oTwiensieHns
ABYX ocTtaTtkoB hocchopHoOun
KMCNOTbI, nAeT Ha
obpa3oBaHua auacmpHomn n
BOAOPOAHOMN CBA3EMN.



LEHTPAJIbHAA OOIMA BUOJIOI A

[eH — maTpuua ana cuHtesa n-PHK, a n-PHK matpuua ana cuHtesa benka.
MaTtpuyHbIn xapaktep peakuun camoynsoeHus monekyn AHK, cuHTesa n-PHK,
b6enka — ocHoBa nepegavn HacneacTBEHHOW MHAOPMaLUMK OT reHa K NMpU3Haky,
KoTopas onpeaensatcs monekynammu 6enka. MHoroobpasne 6enkoB, nx
cneymMdmnyHOCTb, MHOMOMYHKLUNOHASIbHOCTb — OCHOBAa (DOPMUPOBAHUA Pa3NUYHbIX
NPU3HaAKOB Yy OpraHM3amMa, peanun3aumm 3anoXeHHbIX B reHax HacneacTBEHHON
MHdopmMaL .

Replication mMRNA Translation

l DNA S (protein syr?thesis)

&Z)w: m/—on —»\N—o

Transcription Ribosome
(RNA synthesis) T

Protein

HacnencrteBeHHast tHpopmMauus nepegaercs nyTeMm pennukaunm (CamoyagBoeHNS)
mornekynbl [1HK. B ocHoBe gencrtems reHa B npouecce pasBUTUA opraHnU3mMa nexnT
ero cnocobHocTb Yepes nocpeacteso PHK onpenenatb cMHTE3 OEnKkoB.




[eoprun NlamoB 13

o [locTtaHoBKa npoGnemMbl
reHeTU4YeCcKoro Koga m
TeopeTuyeckoe paccMoTpeHue
HEeKOTOPbIX BO3MOXHbIX €ro
BapuaHTOB npuHagnexut Neopruro
lamoBy (CLUA). B 1954 r. oH
npeanonoxwun, 4yro 20
aMUHOKUCIIOT MOryT ObITb
3aKoaupoBaHbl Tpunretamm
(kopoHamun)- 3 HyKneoTnpgamum ms 4
BO3MOXHbIX. Bcero Takux kogoB
MoXeT ObITb (4x4x4) = 64, noaTomy
oAHY aMMHOKUCIOTY MOryT
KoAnpoBaTb HECKOJIbKO KO4OHOB.




Mapwann HupeHOepr u $+4+-

[eHpux MaTtTeu

OKoHYaTenbHy pacwmngppoBKy
reHeTU4ecKoro Kopga
(cooTBeTCTBME MEXAY KOAOHOM U
aMMHOKUCIIOTOM) OCYLLEeCTBUIU
amMepukKaHckune onoxumumkm M.
HupeHb6epr u I. MaTtten. B 1961 r.
OHM cTaHOBUINH, 4TO 20
aMMUHOKMUCNOT KoaupytoT 61
TpUunneT, a 3 T.H. «KCTON-KOAOHbLI»
onpenenAaroT OKOHYaHUe CUHTe3a
nonunentTugHou uenu. KogoH AYTln
onpepensaeT Ha4yaro CUHTe3a
nonunenTUaHoOM Uenm.



leneTuueckHii xop

TMepaoe ) ~ Bropoe ocHoBaHHe Tpernbe
OCHOBaHHeE L1 (r) A (T) OCHOBAaHHE
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Ana pacwndcdppoBKM reHeTUYECKOro Koga rnepByro OyKBYy Tpunsieta HaxoaAaT B JieBOM
BepPTUKanNbHOM cTONnoLUe, BTOPYHO OYKBY — B BepXHEN rOpu3oHTasrIbHON CTPOKEe, a TPETbH
OyKBY B NpaBOM BepTUKaribHOM cTonoue. Ha nepece4yeHMu NMHUNA, OYLLUX OT BCEX Tpex
HYK1eoTMaoB, U HaXOAUTCA UCKOMasi aMMHOKUCIIOTA.




HacneacrtBeHHas ctpykrypa OHK

AOHK

F'eH (yyactok mon. OHK, cogepxalymn nudgopmaumo 0 CTPOEHUMN

oaHoro 6ernka)

Tp}/lnneT (KOoQOH) — TpW HykNeoTUaa KOAUPYIOT OAHY aMUHOKUCIOTY
(AYT — meTvoHuH, LY —anaHnH n T.4.)

Habop xpomocom B KneTkax
aApo3sodunobl

[TOCKOSIbKY B COMaTUYECKMX KNeTkax opraHn3ma
CoOEepPXUTCA ABOMHOW (AMnnonaHbiv) Habop
FOMOJSTOMMYHbBIX XPOMOCOM MO OAHOMY OT KaXoW
pPOAUTENBLCKON 0CODK, cnegoBaTefibHO, N FEHOB,
onpeaensarLLmnx pasBnuTme Kaxxagoro npusHaka B
KneTke, no agea. OHM pacnonaratTcsi B CTPOro
ornpeneneHHbIX y4acTkax roMOforMyHbIX XpOMOCOM
— IIOKycax.

[eHbl, OTBETCTBEHHbIE 3a pa3BUTUE KAaKOro-To
NpU3HaKka u nexaiyme B O4HUX U TeX Xe NTOKycax
roOMOJIOrM4YHbIX XPOMOCOM, Ha3bIBalOTCA
annesibHbIMU UNU annenblo.




PHK (puboHyknenHoBasa kKucnora)

Monekyna PHK B otnnune ot OHK npeacrtaBnaeTr cobon 0gMHOYHYHO LIENOYKY
HYKNeoTuaoB, KoTopas 3Ha4YnTenbHO Kopode, Yem OHK. OgHako obuias macca B
knetke 6onble, yem AHK. Monekynbl PHK nmetotca B sgpe v uutonnasme.

N3BecTHbI Tpu ocHOBHbIX TUNa PHK: nHcpopmaumnoHHsie — UPHK; pubocomHble —
pPHK; TpaHcnopTtHble — TPHK, kKoTOpbIE pasnuyatotca popmon, pasmepamm 1
dyHKUnAMN monekyn. [naBHag nx PyHKLUMA — y4acTue B bnocuHTese benka.

Monekyna PHK, kak n monekyna [IHK, cocTonT 13 4eTbipex TUNoB
HYKI1T€OTUAO0B, TPU U3 KOTOPbIX COAEpKaT Takme e a3oTUCTble
ocHoBaHu4, kak n Hykneotuabl OHK (A, I, Ll). OgHako B coctaB PHK
BMECTO a30TUCTOro OCHOBaHUA TUMUHA BXOAUT Apyroe a3oTucroe
ocHoBaHue — ypauun (¥Y).Taknm obpasom, B COCTaB HYKI1€OTUO0B
morekynbl PHK BxogaTt azotuctele ocHoBaHus: A, I, LI, Y. Kpome Toro,
BMECTO yrnesofa Ae3okcmpunbosbl B coctaB PHK Bxogut punbo3sa.

Asorucroe

Yrneso
OCHOBaHME a D®ocdopHasn
KHCI0TA

A Y, Tnan 11 puboaa

Cxema ctpoeHusa Hykneotnaos PHK
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CpaBHUTEJ/IbHAA XapaKTepUCTUKaA

OHK n PHK

Npu3HaKku AHK PHK
MecToHaxoXXaeHue Sapo, MMTOXOHAPWUH, AnpbIwKko, puboCcoMsl,
X/T0pPON/IacThbl LMTOn1asMa, MUTOXOHAPUMN,
naactmabl
CTtpoeHue [1BOVIHas MpaBO3aKpy- OanHapHas uenoyka

YeHHaA Cnunpalib

Yrneesoa MoHoMepa

Ae3okcnpnbosa

Pnboza

Tunbl HYKeoTUAOB

AneHuH (A), I'yanun (I),
TumuH (T), Unto3uH (L1).

AneHuH (A), 'yanun (I),
Ypauun (Y), UmtosmnH (L)

CBoMCTBa CnocobHa kK camoyasoeHuto, | JlabunbHa, He cnocobHa K
cTabunbHa CaMOYyABOEHUIO
DyHKUMS XnMMYyeckasd OCHOBA reHa, NHpopMaumoHHas (n PHK),

cnHte3 AHK n PHK

PnéocomHas (p PHK),
TpaHcnopTHas (T PHK)




AT® ( apeHo3nHTpUcocdopHana Kucnora)

B kneTkax Bcex opraHM3mMoB UMerTcA Monekynbl ATO.

AT® — yHMBepcanbHOEe XMMUYECKOE SHEPreTu4eckoe BeLLLeCTBO

Monekyna AT® — 3TO HyKneoTua, COCTOSALLUA U3 a30TUCTOr0O OCHOBAHUSA-
ageHunHa, yrnesoga — pmbo3bl U TPEX OCTATKOB MOSEKYNT poCdOpHOM KUCHOThI.
Kaxxgas monekyna AT® cooepxut agBe Makpoapruveckme ceasu. [pu paspbise
MaKpO3pPrm4eckon ceA3n 1 OTLLENNIEHNM C MOMOLLLID (PEPMEHTOB OAHOU
Monekynbl docdopHon Kncrnotbl, ocsoboxaaetca 40 kk, a AT npu aTom
npeBpaiyaetrca B ALD — ageHosmHandocdopHyro kucnoty. INpun oTwenneHmn
eLle oaHon Mosekynbl docdopHoM KMCnoTebl ocBoboxaaetcsa ewe 40 kK;
obpasyetrca AM® — ageHo3nHMOHOdOCopHas KMcnoTa. ITU peakunm
obpatumsl, To ectb AM® moxeT npeBpawateca B A®, a ADP — B ATO.
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