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(ot naTt. nucleus — aapo) —
BbICOKOMOJIEKYIISIpHbIe OpraHn4yeckue
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JAHK otkpsiTa B 1868 r mBeiiniapckum BpauoM 4. @. Muwepom B
KJIETOYHBIX s/IpaxX JEUKOLUTOB, OTCIO/Ia U Ha3BaHUE — HyKJlellHOBaﬂ
KHCIIO0Ta (J1aT. «nucleusy - Aapo).

* B 20-30-x rogax XX B. onpeaenusu, 4To
JAHK — nonumep (IMOJHHYKIEOTHN),
B OYKapUOTHYECKUX KJIETKaX OHA
COCpEIOTOYEHA B XpOMOCOMaX.
[Ipennonaranu, uro JJHK Urpaer CTpykKTypHYIO pOJb.

B 1944 r. rpynmna amMmepukaHCKuX 0aKTEpUOIOIOB U3
PokdennepoBckoro HHCTUTYTa BO IMase ¢ 0. Jgepu 1oKasana, 4To
CIIOCOOHOCTH MHEBMOKOKKOB BBI3BIBATh O0JIE€3Hb MEPENaeTcsl OT

OJIHMX K JIPYTrHM IIpy oomene JHK. JIHK siBjisieTcst HocuTe 1M
~ HACJIEACTBEHHOH HH(OpMAIMH. TR,
, 2

Hy CUCCIBGHHON NHpobrymn
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JlocTarouHo cka3ath, UTo CHavana Hobenesckyio Npemuio 3a paboTs! B

OTKprTMe ,qBovu-lou cnupanu JJ,HK no npaBy CUUTAETCA OAHVNM U3 CaMbIX [ekilotine oot L L it

-
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/
/f' amepukaHckum Broxummukam Cesepo Ouoa u Aptypy KopHbepry.
? . BAXHbIX OTKpblTVWl 20 Beka He TONbKO B 6V|OJ'|OFV|V|, HO U B LleJIOM B Ouoa 6bin nepsbiM (1955), KTO CyMen CUHTE3MpOoBaTh
Hayke. OHO npeaonpeAenuno AanbHelliee pa3BuTUe Guonorum u Lol A
4 7 ) Kopubepr xe nonyuun npemuio 3a cuntes AHK B npoﬁupxe (1956)
OCOOEHHO, TaKMX ee HanpaBJieHUU, KaK MOMneKynsapHasa ouonorva n B 1962 1. actan uepep Kpuka u Yorcora. 4 Pkl

onotexHonorus. 3a BbiAaloWMNCA KIIOYEeBOU BKNaa B 3TO OTKPbITHUE
®PpaHcucy Kpuky, xenmcy YotcoHy, Mopucy YUnkKuHcy Obina
npucyxageHa Hobenesckaa npemua no chmusmonorun n meguuuHe 1962 r.
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CHUMOK CTpPYKTYypbl OHK, R
caenaHHbIi PozanuHg Rorelnd =
dpaHKnNuH %“”A -
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Roszlind Franklin with X-ray image of DNA

STRUCTURE OF

THYMINE

James D. Watson
THE
DOUBLE HELIX

James Dewey
Watson




UcTtopma oTkpbiTna 1869 r. AR A
Opnapux Muwep obHapyxman HK = = 4 &+
M Alal UM Ha3BaHUe («HYKJ1eyC»- .,::;4.-, ) A

24po). 1905 r. 3a8uH Yapradd | ""_‘:-,-g:
¢« UBYYN1 HYKNIEOTUAHDbIN COCTAB " ERIERREL M'oqn)énb Obina ocHoBaHaHa M
dcriefyroLnx akrax:

h HK. 1950 r. P03anMlea L JaHHble XMnyeckoro aHanuza (OAHK —
# (DpaHI{HMH yicgaroggid, g:gg:g Kgsce)zll:l%);‘-la 2aghgha o0 paBHOM
f,,; AByXuerno4ye4yHocCTb AHK. 1953 r. RN NIA: JHK ageHunHa n TumuHa,

2% 6 LINTO3UHa U r'yaHuUHa;
;‘yjaMep“KaHCK”e MOXUMUKU AH{ eHTreHorpamma AAHK, I'IOJ'Iyn‘-I”eHHaFI

| osanuuou ®paHknuH u Mopucom
v YoTcoH U @.Kpuk yCTaHOBW/IU Flppdni i

h pacnonomeHme Jyacrteu by MmeHHO mogenb YoTcoHa-Kpuka

- No3BONUNa OO0 bACHUTL, Kakum o6pa30M npu

MoneKynbl AHK DABUH l'|a|3ra(j|)(:|)  JEeNeHUN KNeTKN B KaxKayHo JOYEPHIO KMeTKy

nonagaeT uoeHTu4YHasa nHdopmayums,

Po3an|4|.|p'a (])paH KJZIUH A}K. ‘copeprKallasacs B MaTEPUHCKOW KINeTke. 3To

NPOUCXOAUT B pe3ynbTaTe yOgBOEHUA MONEKynbl
yOTCOH (D, Kp|4|{ OHK, To eCTb B pe3ynbTaTe pensiMkauuu.
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PHK

pMGOHyKﬂeMHOBaﬂ KUCINOTa

KUCnoTa gl

OAwH u3 ABYX TUNOB .  HykneuHoBble KUCROTHI,
HYKJIEMHOBbLIX KUCJIOT, )

o6ecneynBatloLLUX XpaHeHHMe, noNMMepPbI HYKNeoTUAOoB,

.. nmepepavy 13 NOKOJieHNA B B COCTaB KOTOPbIX
NOKOJIeHUe 1 peanusauuio BXOOAT OCTaTOK

reHeTU4eCKoun nNporpaMmmbil optodochopHOM
pa3BuUTUA U KMCNOTbI, pubo3a n

hPYHKLMOHNPOBAHUSA XKUBBIX
OpraHU3MoB. d30TUCTbIeé OCHOBAHUA
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Furine
(a) Double helwx

Pyrimidine

Adenine

OesswseH—

Thymlne
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Guanine

{b) Antiparallel onentaton of strands
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| Deoxyribose  Phosphate | Ribose
H H ?3- =1 (sugar)

replaces thymine
in RNA
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Ceoncrea u 0cofeHHoCT CYPOeHNA |

DOyHEUMN

Moa repatiekon NiNKMAL 00BEAMNAKTICA

OpraHnveckile gelyecraa, 'MelouwiMe pasnivyHyo

CIPYETYPY, KO CXOANME COOACTIRA!
HEepacisopiMe: B BEDQE, HO P3CTBOPHME B

prasumuecenx pacrgopurenax (GeHaun, adupuy

n.).
AMpet - CnowHsie IGULE FNILEPUHE 1l
BLCOXOMONARYNADHLIX HNPHBIX KICNOT

JHepremveckan - obecnewnganT 25-
30% scen axeprtn oprasuama. Mew
pacwienneni 1 rxaipa
suaenAerca 38,9 xlxk sHeprn.
TepMOperynATOPRaR 3L Uan
CrponrensHas 33nacaxuwan

HyxkneWnoawe
KMCNOTLI:

| Aeaokcupnbony

| FNEWMHOBAA KICNOTA

AHK

piboHYKNEeNKOEAA
kcnora -PHK

Buononitmepel, COCTOAULIE HI MONEKYN
HYKNeaTHR0B.

O0nanaer cnocotHOCTLR K CAMOYABOEHIIO -
peaynnUxkawv, No NPUHLRHAY
wounnementapuocT, A=T, U =T,
Coaepiirca 8 OCHOBHOM B8 AQpe, oDpaaya
XPOMOCOMSL,

Cocronrt u2 AByx ugnouex, 00pasopannux 4630

KCHOUDOHY Knaomiaa 1 n
He cnocobka k camoyasoeHno. Haxeanica e
ARPWKE, PHOOCOMAX, WHTONNDIME, MHTO-
XoHApWAX, xnoponnacrax. OaunapHas
NONUHYKNCOTMANAR USNOWKE, MOHOMEDAMM
aenaTca pnboryxneotnge. B cocras xoropex
@X0AAT; 3I0THCTEIE OCKOBAHMA ~ 3qeHuH (A);

ypaumn (¥); uprozim (L) ryassn (1), puboza;
ocrarox @ocdopHon kucnore HaP0,

Ofecnewipasor Xpanenite
nepeaavy HHEOpMauMKn B Knarke
YUMUYECKan ¢CHOBA
H3CNeACIBEHHOCTH
O0pa3syer XpoMOCoMbl, XPaHeRIte il
NEPeQaNa HACNAACTBEHKEI
wHgapmayn. Kogupyer uHgop-
MAWNO © CTpYRType GonKa.

WPHK - uHdopmaumonran PHK,
NEPEHOCHT MKPOPMALO O
nepanuKeit cTpyxrype Genka. pPHK -
pHOOCOMaNLHAR, BXOANT B COCTAR
pudocom. iPHK - rpakcnoprHan,
ROCTABNAST AMUHOKMCNOTH K MECTY

cuHieaa benxa
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HcTopust OTKpBITHSA

HyxnenHoBbIe KHCIOTEI DBUTH BIIepEBble BhIOeNneHb] U3 KIIeTOK THOA 4eNoBeKa W ClepMbl Tococd MEBeHRLap CKUM
BpauoM M buoxummrom D.Mumepom Mexnpy 1869 u 1871, BrnocnenmcTBuu OBITO YCTAHOBNEHO, YTO
CyLlecTBYeT OBa THIa HYKIEHHOBBIX KUCNOT: pubonyknenHosad (PHEK) u mesoxcupubonyknenHosas (JIHID),
OOHAKO X QYHKIIMK JOJT0 OCTABANNCh HEU3BECTHRIMM.

B 1928 anmmuiickuit baxrepuonor ®Ipuddur obHapyxumn, 4To yOUTBIE NMAaTOTEHHBIE IMTHEBMOKOKKH MOTYT
HU3MeHATb TeHeTHYeckKHde CBOMCTBAa KMBBIX HeNaTOleHHBIX [HEBMOKOKKOE, IpeBpallas IIoclegHHe B
natoresHele. B 1945 muxpobuonor O.3sepy U3 Pokdemnnep 0BCKOTo MHCTUTYTa B Hero-Hopke cenan BakHoe
OTKpBITHE. OH IMOKa3al, YTO CNocobHOCTE K reHeTHYecKol TpaHcpopMaLuy obycrlorleHa nepeHocom JHK us
OOHOHN KIEeTKHM B OPYIVIO, a CNeOBATeNbHO, TeHeTHYeCKUH MaTepHan npencraender coboit JHE. B 1940-1950
M Bupn u 3. Tefitym us CraHdopckoro yHuBep cuTera (T KanudopHua) obHapy:KUMK, 4TO CUHTe3 DenKoB,
B YaCTHOCTH ¢$epMeHTOB, KOHTponHupyeTcd crneuududeckuny reHanm. B 1942 T.Kacnepcon B IllBenuu U
A Bpame B FEenbruud OTKPBUIM, YTO HYKIEHWHOBBIX KMCIOT OCODEHHO MHOTO B KIIeTKaX, aKTHBHO
CHHTesHpyIOIMUK bemxyi. Bce »TH [aHHble HAaBOOAWIM Ha MBICTb, YTO TeHeTHMYeCKUH MaTepHan — 5TO
HYKJIeMHOBAd KMCIOTa U YTO OHAa KAaK-TO YHYACTEYeT B CHMHTese Denkxos. OOHAKO B TO BpeMi MHOTHE ITOJaraly,
YTO MONEKYNbl HYKIEWHOBBIX KMCIIOT, HEeCMOTpA Ha MX OONbIIVIO ANMMHY, MMEMT CIHIIKOM IIpOCTYIO
NepUOOUYecKd IOBTOPARINYIOCA CTPYKTYpY, YTODBEI HeCTM [JOCTaTOYHO HHPOpMalUMH U CIYXUTh
reHeTHYeCKUM MaTepuanom. Ho B koHUe 1940-x rogoe 3. Yapradd B CIIIA u Tx. Yardatt B KaHane, HCIIONB3Y A
MeTOJ] paclpefenyTeNnsHol XpomaTorpaguu Ha bymare, mokasany, 4to cTpykrypa JHK He cTonb NpocTa U 5Ta
MOJIeKyIa MOXeT CIYKUTh HOCUTENeM reHeTHYeCcKoR HHPOpMAaLIUY.

Crpykrypa OHEK bbma ycra”HoBneHa B 1953 M. YumkmHcoM, Tx YorcoHoMm u . Kpuxkom B AHIMMH. 3TO
¢yHOaMeHTaNbHOE OTKPBITHE MMO3BOJIMIO IOHATh, KaK IpOHCXOAWUT YABOeHHe (pelnuKalud) HYKIEeUMHOBBIX
KMcnoT. Bekope mocne »TOro aMepHKaHcKue uccnepobaTend A JlayHe U k. I'aMoB NpeAnonokuiM, 4YTo
CTPYKIypa Denkos KaxM-To obpa3oM 3aKoAUp OBaHA B HYKIIEMHOBBIX KHCIOTAX, a K 1965 sTa runortesa bema
NMOATBEp KOeHa MHOTUMM HcclenopaTenani: @ Kpukom B AHmmu, M Hupenbeprom u C.Oyoa B CIILA,
X KopaHo# B MIHOuu. Bee 3TH OTKPBITUA, pe3yNLETAT CTONETHErO U3V YeHUA HYKIIEMHOBBIX KMCIOT, IIp OU3BeNH
MOINMHHYIO P eBONOLMIO B bronoruy. OHU NO3BONUIM 0DBACHUTE GeHOMEH KU3HU B paMKax B3auMofdeHCcTBU
MeXIY aTOMaMH U MOJIEKYITaMH.




onpedeneHHbLIU NOPARAoK Hykneomudoe HK
coomeemcmeyem onpedeneHHOMY NopAoKy

aMuHoKucsriom Genxa

‘W’

Posanuuna OpaKuknum
CTPDYKTYPA
nonyyeHue peHmaeHozpamMm
nepcoHanmum cmpykmypbs AHK, 1951
Dynkunm peux Yaprachd
4 1. Xpaneuue B A+r=T+U npaeusna
W HacnencTseHHON . A=T = [/ L’apgma
uHopMaumum " T
3. Peanusauua
{ omKpbimue cmpyxmypbt HK 6
A pasnuums eude deourod cnupanu, 1953
7] AOHK PHK PHK |: puSo-HyrneuHoeas Kucsoma
u ABOWHARA oAWHapHan e —
cnupans HHUTL HPHK (MPHK) TPHK pPHK B8PHK
Aesoxcupudosa pnbosa wdeprexn Genka  nanemosyukn  «CTAHOK» ANA reseTrnieckan
MaTPUYHBI CHHTES ChipbA - cuHTesa Genka HHPOPMAUNA
THMMH ypauun AMMNORMEROT Bupyca
= Tpamcxpurios Tparcasigs =
L AHK = PHK -
P ‘S}‘—’ _.P."'""i“‘“"’ \
e KON AHK AHK
' @

KoMnnemenTapHocTs - B3aMMHOE COOTBETCTBME MONEKYN BHONONUMEPOB MK UX dbparmMeHTos, obecnevynsarouwee

ofpaszoBaHne CBA3CH Mexay HUMK




cnocob
«3anucu»
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n-PHK 1-PHK p-PHK
uHpopMaUMOHHAA TpaHcnopTtHaas pubocomHas

«YepTex» «nepeBO3UYUK» «CTAHOK» ANA
oenka CbIpbAl - CUHTe3a
aMUHOKUCNOT oenka
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[ CBoOWCTBa reHeTU4ecKoro Konaﬂ [ nepcoHanum ]—> KonbyoB Hukonaii KOHCTaHTUHOBUY

1. Tounneten: -AUM-TUA- o Mepenim paspabomarn aurtomesy
2. OaHo3HaYeH: 1 KOAOH --> 1 AMHHOKHCIOTA RECEICNY L pIane CINPOGHUR S MR L0l
' : = -5 penpoldyKyuu xpomocom (20-e 22. XX 8)

3. BoipoXxAaeH (M30bbITOYEH): HECKONBbKO Peakumun maTpu4HOro cuHtesa

KOAOOHOB --> 1 aMMHOKHC/IOTA
4. YHUBepcaneH: eauH Ana BCceX opraHu3amoB

S. HenpepbliBEeH: MeXAQly KOAOHAMU HET NPOMEXYTKOB

6. HenepekpbiBaem
Xun 6biN KOT TUX Bbin cep Mmmun MHE TOT KOT

MecTo i

pubocombl (NonNUcomMbl) U
NOBepPXHOCTL rpanynsapHon 3MNC

7. UmeeT 3HaKN npenuHaHua: YIA YA VAA [ BGuocuHTes Genka BpeMA i
» PR 300 amuHokucnoT 3a 15-20 ¢
“ cnosus
% [ 2. Tpanckpunuus T KoAVpOBaHUEe U aKTUBMW y__:: amunokmncnotsl, uPHK, TPHK,

AMUHOKUCINOT pubocombl, AT®, chbepmMeHTbI

1. NHnumauuna

AKUENTOPHLIA KOMeU OH 3

ObpaszoBaHMe KoOMNNeKkca:
nema3  pubocoma + MPHK +
nHuymnaropHasa TPHK + % o
aMUHOKMCNoTa

HykneoTnabl BbiCTpanBatoTCa NoO NPUHLMUNY
KOMMNMEMEHTAPHOCTU U COEAUHSAIOTCA

3. TepMmuHayus """"
PHK-nonunmepasa aoxoanT A0 CTON-KoAO0Ha U
otaenaerca or AHK

nMPHK oTpgenaeTca ot AHK

OHK BoccTraHasnmueaeT ABOWHYIO cnupanb
4. CNnNancUHr Bbipe3aHue NULLHUX YacTen

—
. AnTukonon

Nen - yyactok monekynbl [HK, Hecywmin nHgpopmaLuio © NeEpBUYHON CTPYKTYpPE MONeKyrnbl ogHOro 6enka n oTBeTCTBEHHbIA 3a ee CUHTES.
NeHeTnyeckun Koa - cUCTemMa nepesoja nocnejoBaTenbHOCTU HYKNEeOoTUAO0B B HYKINEMHOBOW KNCMOTE B aMUHOKUCNOTHYIO
nocneaoBaTenbHOCTL 6enka.

Peakuum MmaTpu4yHOro cuHTesa - peakuuun, Npu KoTopbixX MHopMaLna, 3aknioyeHHasa B NIMHENHOW nocneaoBaTenbHOCTU HYKNeoTUA OB,
ncnonb3yeTca ANA co3aaHna ApPpYron NMHEMHOM nocneaosBaTenbHOCTU, MO0 HyKNneoTnaos, NM6o aMUHOKUCNOT.

Yyacrtok [lHK packpyymBaeTcs [A] —_—
BoaopopaHblie CBA3M pa3pyLualoTcs : @
%, A 7 3. TpaHcnauumsa
PepmeHT PHK-nonumepasa cagutca Ha NnpomMoTop B <
r 1.NHuumnauumsa
2. SnoHrayua TPHK: u
} £
A
A

2. SnoHrauums
PocT nonunenTtnaHou yenm

3. TepMuHauus
CUHTE3 AOXOAUT A0 CTOMN-KOAOHaA U 3akaHYnBaeTcs

7 7
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lNepepaya HACNEACTBEHHOW MHDOPMALIMM a -
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Crpyxrypuaq COCTABNAIOULAS
prboCOMbI

Mepepaya HacneACTBEHHOM o . | Uudopmauymonnas PHK J
uudopmaummn Ha PHK A = :

Mepexoc nudopmaumm
K MeCTy cutTesa Henka
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