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*BUN00OLEeKTbl. UccnedosaHue HOBLIX 803MOXHOCMEU UCMTOSIbL3068aHUS
6U006BLEKMO8 MUKPOOHO20, pacmumesibHO20 U XUBOMHO20
rnpoucxo)xoeHusi 8 6uomexHos102U4YeCKUX npoyeccax

sMeToAabl. Pazpabomka memodoe u nodxodoe moduchukayuu
6U006BLEKMO8 C UesibIo NMNosbiweHUs1 ux 3¢ghghekmueHoOCMU 8
6uomexHoJsi02u4ecKuUx rnpouyeccax

s[lpoLieccChbl. Paspabomka u eHeOpeHue 6UOMEXHOI02UYECKUX MPOUECCo8
OJi51 peweHuUs1 WUpPOKOo20 clieKkmpa meopemu4ecKux U npuknadHbIx 3aday
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n4yeckKkue (MymazeHes,
allbHble Memoob! u np. )
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DTKPbITUS BUPYCOB

Omutpun
Nocudosuy
MBaHOBCKUM

Bupyc mabaynou MO3auKu U e20 cxema CmpoeHus

Kpucmani eupyca
@ Knemxe nucma
MOIaUYHOT 6ONEaIHLIO CIMpoeHue eupyca
(ceemnue ywacmiu)
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'perop UoraHH MeHpenb

OCHOBHbIe NMPUHUMUNbI:

1. CKpewmBaHMe YUCTbIX NTIMHUNA OPraHN3MOB.

2. CKpewmBaHue OpraHM3mMoB, HECYLUMX NapHble
KOHTpPACTHbIe MPU3HaKMW.

3. AHann3 Np1U3HaKoB, HacneAyrLWUXCSA No NpUHUUNY
NOJZIHOro AOMUHUPOBAHUS.

4. AHanu3 Npn3HaKkoB, HaXoAsWMXCA B pa3HbIX nNapax
XpPOMOCOM.

5. TOYHbIW MaTeMaTU4yecKnn noacyetr
3KCnepuMeHTanbHOro Matepuana.



OTKPbITUA aHTNOMNOTUKOB

1871 r.
Bpadn Bsyecnas MaHacceunH n Anekceun NonotebHoB 0b6HapyXunm
CMOCOBHOCTL NNeceHn NoaasnsaTbh POCT DaKTepun.

ITbeBUY Anekceli lepacumoBny
[MonotebHOB)



DUA OTKPbITUA aHTNOMNOTUKOB

Penicillium notatum
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NcTtopusa oTKpbITUA aHTUONOTUKOB

1940-1941 rr.
nony4YyeHmne NPOMbILLITIEHHOMO
npoAyLeHTa MNeHuuMnImHa

Hobeneesckas npemusi 1945 a.
b.YeuH, X.@riopu, A.PrnemuHe

Penicillium chrysogenum Bopuc YenH Xoyapg ®nopwu



3nHanga BuccapmoHoBHa
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UcTopusa oTkpbiTua cTtpyktypbl AHK

®peHcuc Kpuk, kenmc YOTCOH Mopuc YnnkunHc

1952 r.
Co3naHue moaenu BTOPUYHON

cTpykTypbl AHK

Hobenesckas npemusi 1962 e.

PosanuHg ®paHknumH
M. YunkuHe, ©. Kpuk, k. YomcoH
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BUOTEXHONOInMA

pobuosioausi Knemo4Hasi uHxeHepusi

UH)XeHepusi FeHemu4eckasi UHXeHepusi

XHOJ102US1 UmmyHonozu4yeckasi 6uomexHosioaus
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OpraHuam

Saccharomyces cerevisiae
Streptococcus thermophilus
Propionibacterium shermanii
Gluconobacterium suboxidans
Penicillium roguefortii
Aspergillus oryzae
Saccharomyces cerevisiae
Clostridium acetobutylicum
Xanthomonas campestris
Corynebacterium glutamicum
Candida utilis
Propionibacterium
Aspergilus oryzae
Kluyveromyces fragilis

Saccharomycopsis lipolytica

Tvn MpoaykT
Hp oxoxm [lekapcrie APOXOKN, BUHO , 3N1b, CaKe
Bakrepuy WorypT
Bakrepuy Weenuapckum colp
bakTe puu Ykcyc
[neceHsb Colpbl TUNA pokd opa
[1neceHsb Cake

Lp oxoxu ITaHoN
bakrepum AUETOH
bakTepuu [Tonaucaxapuabl
BakTepuu L-J1uauH

Hp oxoxu Mukp obHbIN Denok
Bakrepum BuramuH B,,

[neceHs AmMnnasa

Lp oxoxu [lakrasa

Lp oxoxu lunasa

Bakrepun [MpoTeasb!

Bacillus
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EHETU4HECKAA NHXEHEPUA

Pasgen monekynsipHon bUoTEXHOSOrH,
n3yyaromm BoO3MOXHOCTN Moaudmkaumnm
reHoma

<2

PR

T T

s.
b4
-
-
.
-
-
-
"'
S
..
-
-
..
-
.*

50 St
- -

[MopTpeT 6anaHCMPYET Ha rpaHn Mexay X1UBbIM U LUPPOBLIM MUPaMM.
KaxyLmncsa anekTpoHHbIM AUCMNNEN Ha caMOM [erne COCTaBleH U3
reHeTUYECKN N3MEHEHHbBIX MUKPOOPraHM3MOB, KYJIbTUBUPYEMbIX B
TbicA4ax vawlek [letpwn.




Plasmid
Vector
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Cleavage site

(@) Cleavage by EcoRl

‘ endonuclease

(b)

Forelgn DNA
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Cleavage sites 1 2 3

| Cleavage by EcoRlI
“ endonucleass
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Plasmid chimera

‘ Aequorea victoria

high energy

low energy




Recombinant
bacterium

€ Host cell grown in culture
to form a clone of cells
containing the “cloned”

gene of interest

Protein expressed

by gene of interest

Copies of gene - -
= / \ o
) Basic research and

various applications

Protein harvested

Basic
research
on protein

Gene for pest Gene used to alter Protein dissolves =~ Human growth hor-
resistance inserted bacteria for cleaning blood clots in heart mone treats stunted
into plants up toxic waste attack therapy growth
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HanpaBneHne bnotexHonoruu,
pa3pabaTbiBaloLLlee METOAbI NPOMUIAKTUKM,
MOHUTOPUHra n pemegnauymmn 3arpssHeHmnst OC




Direct Delivery

Therapeutic

The theiapeutic
gene is packaged
into a delivery
vehicle such as

a retrovirus

..and injected
into the patient

BUOTEXHOIOINA

Genetically modified ES cells
(can block immune rejection
from patient)

Adult stem cells are
isolated and propagated
in the laboratory.

Adult stem
cells &
o
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OR
ES cell ES cells
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The genetically modified
cells are reintroduced
into the patient.

Cell-based Delivery

O

in vitro
differentiated
stem cell

Therapeutic

/ The theiapeutic gene
is packaged into a
delivery vehicle such
as a retrovirus and
intioduced into the

cells.







HanpaBneHne bUoTEXHOMOrMKN, n3yyarLlee
BO3MOXHOCTU celieKunn OCHOBHDbIX



KO HEeNnoJsiHbIN nepevyeHb

N JOCTUXEHUN COBPEMEHHOU
nornn. OgHako gaxe 3TOT
0030p noaTBepXxXaaeT Te3nc
"BUAOTEXHOJIOTN YXOOAT B
JTYBOKOE NMPOLUJIOE,
I‘IEKTI/IBbI — BJIECTALLUN»



