


KiroueBbIM MOMEHTOM B CTAHOBJICHUU MOJICKYJISAPHOMI
OMO0JIOTMM U TeHHOM UHKEHEPUU SBJISIETCH BbIICHEHME
CTPYKTYpHI /IHK (Nature. 1953. V. 171. P. 738-740)




Po3annHa dopaHKnnH

Rosalind Franklin and the Discovery of the

Structure of DNA
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PpeHcuc Kpuk, xenmc YOTCOH

‘

YNNKUHCOH, ®paHKnH




PacmndpoBKa reHETUYECKOIO KOAa

[eoprun
(Axopax)
AHTOHOBUM
[amMoB




1967 - OKoH4YaTenbHO pacwudpoBaH reHeTUYECKUN Koa

> Start (selten)
@ Stopp



Il1a3Muabl 0OaKTepun, UX
(pyHKIIMH ¥ CBOUCTBA.

ocyopnag JHK D33 MUIR

g 5

KJIETKA BAKTEPHH

Jlxorrya JlenepOepr



JJa3MHUbI OaKTEepHUH, UX
YHKIMA M CBOMCTBA.

Esther Lederberg
Kanazawa Medical School, Japan 1962






CHUCTEMBI PECTPUKIIUHU
MO (PUKALIIH

WemerArber Daniel Nathans Hamilton 0. Smith

3a oTKpbITHE pecTpukTa3 Bepuep ApoOep, Jlanuen Haranc u
XamunbToH CMuT yaoctoeHbl B 1978 1. HobeneBckoii mpemMun



Aptyp KopHOepr

Courtesy of Stanford University, News Office.
Noncommercial, educational use only.

KopHuOepr, mpodeccop ¢ 1959 a c1969 nexan
onoxumuueckoro (axynaprera B CToHpOpIE.
OcCHOBHBIE (DEPMEHTHI JJ11 MAHUITYJISIIAM C
JIHK ObLiu BbIZICTICHBI : TTOJIMMEpasa Jjis
cuHTesa MHHBIX Hener JJHK v 3anonnenus
MPOOEIIOB, JIUraza JJisi COSAUHECHUS CMEXHbBIX
KOHIIOB 11enu, 3k30Hykineasa Il mis ynanenus
(docdaTHbIX TPy HA KOHIIAX LEMH,
AK30HYKJIea3a ¢dara J1iMO/a 1Jisl OTIHICIIICHHUS
onHoro koHma uenu JIHK, u repmunanbHas
TpaHcdepaza . Ty naTh HEPMEHTOB ObLIN
OJTHUMHM U3 PEAreHTOB, KOTOPHIE
CTUMYJIMIPOBAJIA U TTATATIA TEXHOJIOTHIO
pekoMmOuHanTHBIX JIHK T.€. reHHyt0
WHXXEHEPHUIO.



PekombuHaHT [JHK Bupyca SV40
baktepunodar A (1970r.)
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Biotechnology Timeline

1973

Stanley Cohen and Herbert Boyer perfect genetic
engineering techniques to cut and paste DNA
using restriction enzymes.

(1977 sees the first expressuon ofa human gene in bacteria.)

Stanly Cohen Herbert Boyer and a recombinant bacterium

Cohen won a Nobel Prize in 1986 for an unrelated discovery!



donor DNA

.

vector and donor DNA
digested {cleaved) with

restriction enzyme

recombinant

bacterial DNA molecules

chromosone DNA introduced into bacterial cells




CteHnu KoeH n epbept boep

1973 - onyOGnuMKoBaHbINnepBbie paboTbl NONOXNBLUME
Ha4vasno TexHonormm pekomomHaHTHbIX [JHK (reHHOM MHXeHepumn)
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HopuH Myppewn




Pabotel no renHon nHxkeHepun B CCCP

AnekcaHap
AnekcaHgpoBuy

MaTtBuneHko Hukonawum
iIBaHOBWY



Xummnyecknn cuHtes PHK n AHK

B 1972 roay NobunHa onuncan
NOSTHbI XUMUYECKUN CUHTES
doyHKLMOHaNbHbLIX rEHOB
TPHK, 4To cTtano
becnpeueaeHTHbIM U 0 CUX
nop HeNPeB30OUAEHHbLIM
OOCTUXEeHMeM B obnacTu
XUMUYECKON BMonornu.
Takke KopaHa ObIn nepBbIiM
YYEHbLIM, CUHTE3UPOBABLLUM
Xap Mo6buHa Kopana NHK




YonTep
['vnGepT

Maxam-Gilbert sequencing
8 *pGpApr(prpGpApCpC 3

| | | |
G rxn G+A rxn T+C rxn C rxn

G G\+A T+C €
K id == == I*GATCGGACC
= = 1*GATCGGAC
*GATCGGA
*GATCGG
*GATCG
w | *GATC
*GAT
*GA

*G

Hobenesckasa npemusi no Xmmum
(1Q09N)



dpenepuk

Primer for
replication

o Primed DNA
Prepare four reaction mixtures; pm +
include in each a different -
replication-stopping nucleotide : !
c 6 A T : t ¥
1A 4 4
| ) Separate
Replication products by
Primer productsof <  gel electrophoresis

“C" reaction v
= @;4,&

Read seqence as
complement of bands
containing labeled strands

HobeneBckasa npemus no xmmmm (1958,

%9%)}7 roay npeasoXus MmetTon paclindpoBKu nepenyHom cTpykTypbl AHK,
OCHOBAaHHbIN Ha PepMEHTATUBHOM CUHTE3E BbICOKOPAANOaKTUBHOWN
KoMnnemeHTapHoun nocnegosarenibHocTn [1HK Ha nsyyaemon ogHoHutesomn [JHK kak
Ha maTpuLe.




PHK-3aBucnumaa HK-

[asng bantumop —
[oBapa TemMunH

ObpaTtHas TpaHckpunTasa 6bina oTkpbiTa [oBapaoM TEeMUHBIM B YHUBEPCUTET
BuckoHcuH-MaguncoH , n Hesasucumo [asngom bantumopom B 1970 roay B

MaccaudyceTckom TexHonorn4eckom nHctutyte. Oba nonyunnu Hobenesckyto npemuto
1975 roay



Target DNA

Reverse transcription
Viral DNA

\J"J.*/

RNA

S

New
virus




Kapu Mynnuc

« B 1983 r. K. Mannuc
(HobeneBckasi npemus ro
XUMWUK 3a 1993 T.) OTKPbIN
NO-NMMEPasHYHo LEenHy
peakLnio—LLINPOKO
NPUMEHSAEMbIN HbIHE
metoa NUP,
NO3BONAOLL NN
aMnnNMuumMpoBaThb
(n3dbuparensbHo
CUHTE3NPOBATL) NIOH6OU
y4acTOK reHoMa, ecnu
N3BECTHA XOTHA Obl YaCTb
ero HyKneoTnaHowu

FPY2N 7N\ ' 2N " '"1 /9N IS ’"N\"F/AAFi1 11971 4




[lonumepasHa uenpasa peakumsa

Obuwasn cxema lNLUP

44 umKkn
Uckombin dparment AHK < — S—
SAUMKN
< L ipr—
m— { 2-umxn
- ——— 351
MarepuHckan prm— S _
141 yuxn umKn
—_— . -__.,.2.3.5-
—S\.____ _ =34.000.000.000.000

_— < 34 TPMNNMOHA KON
2'=2 xonw PR <=
22=4 xong ——

2°=8 xonmi
2%=16 xornmn




AnTanckmu ['HL Bupyconorum v
OCYHUBEPCUTET, brnotexHonornn «BekTop»
bapHayn KonbuoBo

BIIATOAAPIO 3A BHUMAHMUE!!!



Ki1roueBble MOMEHTBI B CTAHOBJIEHUH
COBPEeMEHHON OMOTEXHOJIO0IrHH

1970 - BbigeneHa nepBas 3HAOHYKIea3a pecTpuKUnmn

1973 - Ony6nukoBaHbl NepBbie PaboTbl NONOXUBLUME

Ha4yasno texHonorum pekomouHaHTHbIX [IHK (reHHON nHXxeHepun)

1976 - PaspaboTaHbl MmeTOoAbI onpeaerieHUs HYKNneoTUuaHOMU

nocneanoBartenbHocTy OHK

1978 — lNpon3BoaACTBO FreHHOUHXXEHEePHOro MHCYJNHa

1983 — inAa TpaHcdopmauum pacTteHUn ncnosib3oBaHbl Ti nnasmuabl
88 - PaspabotaH metop lNLUP



