Chuwong 7
Ky thuat tao dong

agricuure "

— deSCoverEd -

2 PEl PTOCESS wimai=
sow Producing

“DNA

=engineering -

9"”‘“bati’«!rla iade

'M_.____
——-..___

5/8/2017

Nguyén Hiru Tri e

Cell from
another organism

Nucleus
DNA

Bacterial
chromosome

Gene of
Plasmid O g interest
Recombinant
e DNA

Bacterium with
recombinant
plasmid

5 Cell division and
~ reproduction

Copyright © 2008 Pearson ion, Inc., publishing as Pearson

08/05/2017 2:50 CH

K¥ thuét di truyén

La nhirng qua trinh lién quan
dén viéc thao tac trén phan to
DNA

DNA t& mot loai c6 thé duwoc

chuyén vao tron moét loai khac

— Goi la tai té hop DNA

Sinh vat dwoc bién dbi gen goi

la:

— Sinh vat bi bién déi di truyén
(GMO-Genetically Modified
organisms)

— Sinh vat chuyén gen (Transgenic)
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Cac cong cu sir dung trong
ky thuat tao dong

Enzymes - cit, ndi nucleic acid ...

Vector- tao dong phan tir

PCR (Polymerase chain reaction)

Gidi trinh ty DNA (DNA sequencing)

Dién di (Electrophoretic separation)

Phat hién gene:

DNA-Southern blotting; lai tai chd (in situ hybridization); k§ thuat FISH;
RNA- Northern blotting

Pr-Western blotting; lai mién dich IHC (immunohistochemistry)
Tinh sach

Sinh vét chuyén gene
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Restriction Enzyme (RE)

« Pugc tim thay trong cac loai vi khuan khac nhau 1a
cac endonuclease c6 kha nang thuy giai DNA mach
do6i ¢ nhitng vi tri xac dinh.

Vi khuan st dung restriction enzyme dé bao v¢é ching
khéi cac DNA ngoai lai.

* Vi khudn ¢6 mét co ché d€ bao vé DNA cua chling
khéi hoat dong cua cac restriction enzyme cua ban
than.

* Cac RE hop thanh h¢ thong bao vé ¢ prokaryote, chua
c6 hé thong tuong tu nao dugc phat hi¢n ¢ eukaryote.

* Chung duogc phan Idp va st dung cho cac phong thi
nghi¢m

5/8/2017 4 Nguyén Hiru Tri @




Vai tro sinh hoc cua RE

« Hé théng bién ddi gidi han-restriction enzyme dugc
hoat dong cung voi hé thong methylase.

* Methylases 1a enzyme thém nhdém methyl vao
nucleotide chuyén biét (vao A hay C) trong trinh tu
nhan biét (recognition sequence). Su methyl hoa ngin
chin sy nhan biét cua restriction enzyme.

« Do d0, restriction enzyme trong mot té bao khong phan
cit DNA cua chinh né. Tuy nhién restriction enzyme
c6 thé phan cit DNA ngoai lai xdm nhdp vao trong té
bao nhu cua bacteriophage.
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Restriction Endonuclease

Loai I- ¢6 nhiéu tiéu don vi,c6 hoat tinh endonuclease va
methylase, cat mdt cach ngau nhién tai vi tri cach vi tri
nhan biét (recognition sequence) 1000 bp

Loai II- cit DNA ngay vi tri nhan biét, khong can ATP,
hau hét & dang don phan

Loai III- ¢6 nhiéu tiéu don vi, c6 hoat tinh endonuclease
va methylase cat cach 25 bp tu trinh tu nhan biét.
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Restriction Enzyme

* Restriction enzyme
(endonulease) cat DNA
tai trinh ty dac hi¢u

« Nhirng loai ciu nédi nao
bi RE cat?
— Cau ndi dong h:')a tri
(trong mot chuoi)

— Cau noi hydrogen (giira / erras
hai chuoi) Cau néi

hydrogen

Cau noi dong hoa tri
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RE hoat déng nhu thé nao?

Exzyme Recognition

. 14 A M /( 2 s

Vi tri nhan biét cua enzyme it
< . BamH1 | S6ATCC

~ MOoi enzyme cat DNA tai mot trinh el
5 ‘A P . GCGGCCGC
tu dac biét > restriction site BRI Cccoccce

- Enzyme nhan biét 4-, 6- hoac 8- Sau3A I GATC

cap base, trinh tg 13p dao ol
(palindromic sequence) Sac I E?EE,‘.E
GAGCTC

Sst1 CTCGAG

GANTC

Hinf1 CTNAG

PUGATCPY
Xho Il | pycracpu

8
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fay Pau dinh va diu bing

« Khi cac enzyme cat, chung c6 thé tao ra

— Pau dinh: mot sé RE, vi tri cit 1éch nhau trén
hai mach. Trong truong hop nay cac dau dinh
co thé bat cap tro lai

— Pau bﬁng: mot s6 RE cé}t hai mach DNA tai
cung mot diém, sau khi cat hai dau bang khong
c6 kha nang tu két hop lai. Pé ndi chung lai
phai dung enzyme T4 ligase.
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@ Cac RE pho bién
. EcoRI ° GAATTC®
. , ¥ CTTAAG &
— Escherichia coli v
~ 5’ nhdra (}b
- HindIIl ;
e " AAGCTT ¢
- Haemophilus influenzae ITTCGAA 5
~ 5’ nhora '
- Pstl _
— Providencia stuartii 5 CTGCAG 3
— 3’ nhéra ¥ CACGTC*

o




i Trinh tu 13p dao
=

Enzyme cét >

Tao ra dau 5 nhé ra (theo hwéng 5)

DPau bang: qua trinh ndi sau nay 5’ : 3’
khéng dac hiéu 3’ 5’
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-

’ MIE J 5'[5 AATTC H|3

I . single-stranded
1. Recognition site of a restriction enzyme 2. Fragments with single-stranded ends
5 GGCC 3 5 m GG tE 3
3. Recognition site of Haelll 4, Blunt-ended fragments

A. DNA cleavage by restriction nucleases
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i
e Haelll

Haelll 1a mot restriction enzyme do trén
phan tir DNA cho dén khi fim thidy mot
trinh tu cua 4 base

S’ TGACGGGTTCGAGGCCAG 3’
3’ ACTGCCCAAGGTCCGGTC 5’

S’ TGACGGGTTCGAGGCCAG 3’
3’ ACTGCCCAAGGTCCGGTC 5’

Nguyén Hiru Tri @

S

i1}
%ﬂf(hi trinh ty xac dinh dwgc tim ra Haelll
sé cit DNA

5’ TGACGGGTTCGAGGCCAG 3’
3’ ACTGCCCAAGGTCCGGTC 5’
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-

Nhirng san pham nay dwoc goi véi tén
“dau bang” = “blunt ends”

5’ TGACGGGTTCGAGG CCAG 3’
3’ ACTGCCCAAGGTCC GGTC &’

Nguyén Hiru Tri e

Tén cua restriction enzyme dén tur:

« Loai vi khuan ma enzyme dugc tim théy
» Thir ty ma restriction enzyme dugc xac dinh va phan 1ap.
EcoRI 1amotvi du

Chung R ctia vi khuan E.coli
I 1a restriction enzyme dau tién cua E.coli dugc kham pha.
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% Recognition sites of some common restriction endonucleases

Recognition sequences

Bacterial species/strain Enzyme name and cleavage sites
Bacillus amyloliquefaciens H Bam H1
Escherichia coli Ry13 EcoR1
Providencia stuartii 164 Pst 1
Serratia marcescens SB Sma H1 ggg‘g%g
{

Rhodopseudomonas sphaeroides Rsa1 E;{}Tg

{
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i Ung dung RE

Viéc st dung RE c6 y nghia quyét dinh trong sw
phat trién cta sinh hoc phan tlr eukaryote. Ching
cho phép cat nhé bo nhiém sic thé khéng 16 &
eukaryote

Cac RE chu yéu dwoc st glung trong viéc tao dong
v&i muc dich tao ra moét s6 lwong Ién cac ban sao
ctia mot trinh tw DNA xac dinh.

Chung ciing dwoc (rng dung dé lap ban dé cat gioi
han (restriction map) vao viéc phan tich so sanh bd
gen & cac loai khac nhau théng qua ky thuat RFLP
(Restriction Fragments Length Polymorphism —
Tinh da hinh kich thwédc cla cac trinh tw gidi han)

5/8/2017 18 Nguyén Hiru Tri
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Cac ligase

bay la enzyme xuc tac cho phan (g

noi gitra hai doan DNA (DNA ligase)

hay RNA (RNA ligase).

Cé céac ligase sau:

— T4 DNA (RNA) ligase: li trich tir phage T4
xam nhiém E. coli

— T4 polynucleotide kinase: li trich tir phage
T4 xam nhiém E. coli

— Alkaline phosphastase: 1i trich tor E. coli
hay tir ruot bé
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Polymerase

* DNA pol xtc tac sw tong hgp DNA theo chiéu 5°—
3’ nhu:
— DNA pol I (Klenow pol): polylerase 5°— 3’ , exonuclease 3°— 5’
— T4 DNA pol: giéng Klenow pol nhung exonuclease 3>— 5> manh hon
— Taq pol: phan lap tir Thermus aquaticus
— Pfu pol : phan lap tir Pyroccus furiosus
— Reverse transcriptase:do cac Retrovirus sin sinh
— DNA terminal transferase: li trich tir tuyén irc bé

* RNA pol tham gia vao viéc tong hop RNA theo
chiéu 5°— 3°, thong dung nhat la:

— SP6 RNA polymerase: ¢6 ngudn tir phage xim nhiém Salmonella
typhimurium

— T3 va T7 RNA polymerase: ¢6 nguon goc tir phage xAm nhiém E.coli

5/8/2017 20 Nguyén Hiru Tri @
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S Cac nuclease
« Day 1a nhém phan cdt DNA hay RNA. Gom

cac enzyme chinh sau:
— DNAase I: ¢6 nguon gdc tir tuy tang bo
— Nuclease S1: ly trich tr Aspergillus oryzae
— Exonuclease I1I: tach chiét tir E. coli
— RNAase A: hién dién khép mol1 noi
— RNAase H: dung trong tong hop cDNA
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@ Tao dong phan tir (molecular cloning)
- Tao dong phan tir dung k¥ thuat di truyén phan 1ap va
1am thuan mot gen:
+ Tach va phan doan DNA nguén
+ Gén cac doan DNA bj cit vao vector dong hoa
+ Bién nap va giit DNA tai t6 hop trong té bao chu: ngan hang
DNA (DNA library, DNA bank)
+ Phat hién va lam thuan dong muc tiéu
+ Nudi cdy dong muc tiéu dé ly trich va nghién ctru DNA tai t6
hop
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fniy DNA tii td hop

-_—
Restriction enzyme
* Restriction enzyme va DNA i
ligase co the dwoc sir dung dé ONA S G T TAA G R— 5
tao DNA tai té6 hop, DNA c6 thé restricton enzyme
dwoc cat nbi lai v&i nhau tir cac outs the DNA
ngudn khac nhau
g —gmﬁ AATTg-
Sticky end
* Tao dong (Cloning) c6 nghia la AnTTG .
gén mot doan DNA (mét gen vao fagment o S—CcTTAn
n . . "r’:;me:;::t'l';‘:‘h DNA fragment produced by
mot Vector tao dong (clonlng \oguther by the same restriction enzyme
- “ N ~ X base pairing
vector) sau dé dat vao mot té pehe
bao séng (“Bién nap”) 48 ey smmme i
khuech dal gen muc tleu ) One possible combination
E;‘a?s“l?:’;rands

— — —
— I —
Recombinant DNA molecule
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DNA tai to hop

Vi tri cé! gi®i han
i

5 GAATTC! 3
DNA 3 CT1 i;';l:l 5
1

® Enzyme RE cat swon
dwong - phosphate

=t STEs

Pau dinh

Vi tri cat gi®i han
1 ‘ 19 Z

5 (NG AATTCI 3
DNA - ST TAAGE—— &
|

© Enzyme RE cét swon
dwong - phosphate

DNA tii t6 hgp =R SV

Pau dinh

® Doan DNA muc tiéu CEE=CTIg
dworc cat bang cung
RE, bat cap xay ra.

[G|(AATT C WG| AATT chm
[C TTAA|GENIC TTAA G
M6t kha nang tai td hop

Copyright 2008 Pearson Education, Inc., publishing as Pearson Benjamin Cumenings.
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Vi tri cat gi®i han
1 19 2

5 3
DNA 3 T TaAG 5

© Enzyme RE cét swon
dwong - phosphate

\

DNA tai to hop L

dworc cat bang cung
RE, bat cap xay ra.

® Doan DNA muc tiéu / R CTray

\

[CGIAATT CEEG][AATT cC]
[ETTC TTAA|GERNC TTAA G

Mot kha nang tai té hop

(3] DNA ligase
néi lai \
[ [—— |
| I Te—
_ Phéan to DNA tai té hop

s human DNA
P fragment

l S ¢ilge

with restriction . © with restriction vector
' s DNA

site | . site

Y
Bam H1
Bam H1

GAT CC——
G CCTAG

DNA strands anneal
via complementary
base pairing

_C
™ “’:éo
oS 550 DNA ligase
repairs the
phosphodiester

mbinant
recomb) bonds

plasmid
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Tai sao phai tao dong DNA?

SI:I dung cac DNA duoc tao dong 1a cach dau tién xdy dung ban dd
cat gidi han.
— phan tich gidi trinh tw DNA dugc tao dong
— Str dung DNA tao dong lam probe xé4c dinh rd mitrc do phién
ma, kich thudc cia mRNA
— St dung DNA tao dong nhu mot probe dé xac dinh DNA
tuong tu trong cac loai khac nhau hoac tao thanh thu vién tao
dong
— San xudt that nhiéu gen duogc tao dong (Vi du insulin protein)
— Str dung tao dong dé tao antisense mRNA cho gene silencing
— Tao mot reporter gene dé xéc dinh su biéu hién cua gen
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Cong cu tao dong

— Restriction endonuclease dé ciat DNA

— DNA Ligase dé néi DNA

— Vector dé gan DNA

— Té bao chu dé khuéch dai DNA

— Cong cu dé chuyén DNA tai to hop vao té bao chu

— Cong cu dé giit DNA trong té bao chu

— Cong cu dé xéc diph xem té bao nao di duge tao
dong thanh cong (tdm soat)

5/8/2017 30 Nguyén Hiru Tri @
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Thé mang gen: vector

— Mot vector can c¢6 céac dic diém tiéu chuin sau:

— €0 kha nang ty sao chép trong té bao chu, sao chép khong phu
thudc vao té€ bao chu

— (€6 dac tinh giup d& xac dinh té bao c6 chung

— Mang nhimng vi tri nhan biét duy nhit cta cac enzyme cét gidi
han

— €6 kich thuéc cang nho cang tot, d& xdm nhap, sao chép
nhanhhiéu qua.

— (€06 s6 luong ban sao trong té bao cao

— Cac vector can biéu hién thi phai c6 promoter manh

5/8/2017 31 Nguyén Hiru Tri @

Thé mang gene: vector

— Vector: phan tir DNA kich thuéc nho ding dé mang
gene, sao chép, thao tac trén gene.

— Vector tao dong va vector biéu hién

— Vector tao dong: chuyén va luu trit gen tai t6 hop trong
té bao chuy, nhan bdn, thao tac, phan tich sau do trén
DNA tai to hop s€ deé dang hon

— Vector bi€u hién: tao san pham cua gen tai t6 hop ¢
muc phién ma, dich ma, phén tich trinh tu diéu hoa su
bi€u hi¢n cua gene.

5/8/2017 32 Nguyén Hiru Tri @
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@ Vector

Expression vectors contain Restriction Transcription
operon sequences that sites termination
allow inserted DNA to be Tm fsequence
transcribed and translated. ]
—
Operator (O)——‘\oﬁ/\
Ribosome-
Bacterial * binding site
EemT:’:gs(P) Transcription
q initiation
They also include sequences sequences
that requlate—turn on or
turn off the desired gene. /
Gene-encoding | Selectable
repressor that [ genetic marker
binds O and oFl (e.g., antibiotic
regulates P resistance)
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finiy

wr SU khac nhau cua cdc vector tao dong

« Loai té bao ma chung co thé vao
* Cach thirc ma chung xam nhép (bang bién nap hay bang
cach xam nhiém cua virus/phage)
* D06 16n ctia doan DNA ngoai lai ma chung c6 thé mang
* Vi tri cit gii han chinh xac cta enzyme cat gidi han
« Su 6n dinh ctia DNA khi duoc chén vao
* Nhiing khia canh quan tam
— Hiéu qua tao dong
— S0 lugng ban sao (trén mot t€ bao chu)
— Kha nang tam soat (vi du h¢ thong Lac 7)

5/8/2017 34 Nguyén Hiru Tri @
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Plasmid la cac vector tao dong

Vi tri cat han ché duy nl}ét dé chén DNA muc tiéu (ving
polylinker), c6 thé nam cat ngang gen lacZ ma hoa cho B-

galactosidase, mgt enzyme chuyén khuén lac thanh mau xanh khi
hién dién X-gal (khuan lac chuyén thanh mau tring khi c6 mot
doan DNA ngoai lai chén thanh cong vao vung polylinker va 1am
bét hoat gen lacZ...)

C6 promoter manh nim & hai phia cua ving polylinker dé biéu
hién DNA duoc tao dong.

Mot oriC

Marker chon lgc (Vi du. Gen khang khang sinh) néu khong co
bién nap vi khuén s& chét (chac chén riang chi c6 nhitng vi khuan
duogc bién nap thanh cong méi sdng)

5/8/2017 35 Nguyén Hiru Tri e

Plasmid

(L
-

— Plasmid 1a nhiing dO?.l’l DNA ngin (2-5kb) dang chudi xoin
kép, dang vong, c6 thé ty nhan d6i doc 1ap véi DNA b gen

— €6 sb ban copy cao trong té bao E. coli (100)

— Gen khéc khang sinh (marker chqn loc, VD. AmpR; c6 nghia la
E. coli ¢6 kha nang khang khi bién nap thanh cong nhan duogc
plasmid)

— Tao dong tbt véi doan DNA 5-10 kb (nho)

— Rét dé sir dung

5/8/2017 36 Nguyén Hiru Tri e
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=2 Cac loai plasmid

« Plasmid thé hé thir nhit: tim thdy trong tu nhién
(ColE1, pSC101...)

« Plasmid thé hé thir hai: plasmid nhén tao (pBR322'
kich thudc 4364 bp, mang hai gen ApR, Tet®va 20 vi
tri nhan biét duy nhat ciia cac enzyme cit gigi han)

« Plasmid thé hé thi ba: day 13 cac plasmid manh
hién nay c¢6 hai dic tinh co ban
— Kich thuéc nho
— C6 mang mot polylinker

5/8/2017 37 Nguyén Hiru Tri e

) BamH| site
ZNLU R
it W s
Lo PBR322
BamHl sites
BamHI ,t ,l,
digestion
Foreign DNA
BamH|
digestion
DNA ligase
Recyclized Hybrid containing
pBR322 foreign DNA

OO

Transformation

of E. coli
Transformants Transformants Nouvén Hitu Tri
resistant to both resistant to ampicillin guyen Huru Iri
ampicillin and tetracycline but sensitive to tetracycline
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Sall
Hincll

EcoRl  Kpnl BamHl  Accll Pstl

'

' \ ' '

t t ¢ t
Sacl  Xmal  Xbal BspMI

Smal

Hindlll

'

4
Sphl

v
Polylinker

lacZ~. /
Camw

pucCio

__ori
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Ampicillin resistance gene (Amp+)

Cloning
vector

<
-

Several unique
No DNA insert restriction sites

ipere lacZ gene

recombinant)

B-Calactosidase

active inactive

Colony blue

e o)
N

Amp+

Recombinant

vector

DNA insert
recombinant

B-Calactosidase

Colony pale

Grow in medium
containing Amp*
constructa
done library
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facZ' + MCS

1 2 3 4 5 6 Q1 2 3 4 5 6 7 8 9 10 1 12 13 14 15 16 17 18) 7 8
puC1s THR MET ILE THR ASN SER ser ser val pro gly asp pro leu glu ser thr cys arg his ala ser leu ala LEU ALA
ATG ACC ATG ATT ACG AAT TCG AGC TCG GTA CCC GGG GAT CCT CTA GAG TCG ACC TGC AGG CAT GCA AGC TTG GCA CTG GCC|
| | | || i) | | | | |
EcoRI Sstl Kpnl \?]Eamw Xbal %} Pstl Sphl Hindll
ma a

Xmal Acel

Hinell
1 2 3 4 (1 2 3 4 5 8 7 8 9 10 11 12 13 14 15 16 17 18) 5 6
bucio THR MET ILE THR pro ser leu his ala cys arg ser thr leu glu asp pro arg val pro ser ser ASN SER LEU ALA
ATG ACC ATG ATT ACG CCA AGC TTG CAT GCC TGC AGG TCG ACT CTA GAG GAT CCC CGG GTA CCG AGC TCG AAT TCA CTG GCC|
L 1 | I L | | 1
Hindl Sphl Pstl Xbal BamHl L wpnl  sst EcoRl
Sall Smal
Accl Xmal
Hinell

Nguyén Hiru Tri e

@ Vector tao dong la phage

+ Bacteriophage vector
+ Pugre thiét ké dé di vao chu trinh tan
+ C6 khi ning sinh sbi nhanh, hiéu qua xdm nhiém cao hon hin plasmid
+ Tao dong tot véi nhirng doan DNA 16n hon nhiéu so véi plasmid (5-20 kb)
+ Phage khong dé thao tic nhw plasmid
F Ph?ng’e A dwgrc loai bé 1/3 b gen chi giir 1ai viung chira gen xAm nhap, tu sao va
ap ghep
+ DNA ngoai lai dwgc dwa vao té bao chii qua phage nay, nhin ban va lwu triv
cung v6i phage
+ Vector phage A chita it trinh tu nhan biét ciia enzyme cit gi6i han

+ Thue khuan thé M13

+ B§ gen mach don cé kich thuéc 6,4 kb
+ U'u diém ciia vector nay la tao dwgc mot ) lwgng 16n DNA mach don
+ Thwong dung de giai trinh tw DNA

5/8/2017 4 Nguyén Hiru Tri e
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@ Vector tao dong la phage

Nonessential region

Packaging with
phage
R L %,

o
Cohesive
ends Digestion with
restriction
enzymes

7N\

R L
L ] L

Ligation with .
. Infective

l foreign DNA phage
R Foreign L particle

O AN ]
Hybrid DNA
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@ Vector tao dong la phage

Insert DNA cut

with Hindill
M13 DNA cut
with Hindlll
Ligate
\ /
\
\ | Transformation
\ !

\ ©f
l Rolling circle replication

Q
B Rl
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= Vector tao dong la phagemid

— Két hop gitra bacteriophage va plasmid

— Tao ra, dong goi ssDNA véi su tro giup cua phage

— Hq:;ic c6 thé bién nap vao E. coli khi ,n(’) ‘ghé hién
giong mot plasmid (kich thudc han ché giong mot
plasmid)

— Vi du. pBluescript (pBS)

— Co promoter phage T3 va T7 trén mdi hudéng cho
vi€c tong hop ssRNA in vitro.

5/8/2017 45 Nguyén Hiru Tri e

@ Vector tao dong la Phagemid

L The pBluescript
vector
1
T7 phage
% promoter

Amp

1 21 restriction
mcs sites

T3 phage
promoter

)

ColE1
ori
pBluescript Il SK +/-
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f@' Vector tao dong 1a Cosmid

— Thiét ké nhan tao boi su két hop duoc uu diém
plasmid DNA va trinh tu cos tir phage A

— Khi vao trong té bao chu, c6 kha nang sao chép
nhu plasmid. Plasmid tai t6 hop bén hon trong té
bao chu

—RAt tt dé tao dong nhirng doan gen rat 16n DNA
(35-45 kb). Hi€u suat chuyén gen cao hon

— Plasmids cang 16n thi cang kho thao tac

5/8/2017 47 Nguyén Hiru Tri e

i Vector tao dong la Cosmid

BamH|
Smal

EcoRI Kpnl Xbal Sall Pstl Hindill

Polylinker--g BAIICEGNIEGTQG'GMOCCGGG GATOC’TG'[FA-GAG TCI>G ACC T?CM[BG Cﬁ'\TG?A AGF.TI’
«~AsnSer Ser Ser Val Pro Gly Asp Pro Leu Glu Ser Thr Cys Arg His Ala Ser -

.
Nguyén Hiru Tri e

5/8/2017




Vector tao dong 1a BAC

* BAC (Bacterial artificial chromosome — NST nhan tao
vi khuan)
— Nhiém sic thé nhan tao vi khuén
— Dung dé tao dong nhitng doan DNA rét 16n vao E. coli (t5t va én dinh —
su dung trong tao dong HGP)
— C6 chtra ORI cuia nhan t6 f; sir dung gidng plasmid.
— BAC c6 thé mang doan DNA vdi kich thude tir 75-300 kb.

5/8/2017 49 Nguyén Hiru Tri e

Eukaryotic vector

— Ti plasmid cua Agrobacterium tumefaciens ding dé tao
dong ¢ thyc vat. Kich thudce tir 180 — 205 kb, c6 thé mang
doan DNA kich thude kha 16n, 1én dén khoang tir 30 - 150
kb.

— YAC (Yeast artificial chromosome — NST nhan tao nim
men) Kich thudc 10kb mang dugec DNA 100 — 1000kb. Sao
chép nhu mot nhiém sic thé binh thuong ciia nAm men.
Dung dé tao ban dd vat 1y bo gen vi du bd gen ngudi
(nhung khong bén nhu BAC).

— MAC (mammalian artificial chromosome — NST nhan tao
dong vat hitu nhii): gém c6 tam dong, telomere va ORI cua
dong vat hiru nhii, mang dugc doan gene tir 10 kb dén nho
hon 1000kb.

5/8/2017 50 Nguyén Hiru Tri e
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Vector tao dong
(Bssis | Size mits ofinsert | Majorspplication |

Naturally occuring multicopy <10kb Subcloning and downstream
plasmids ipulation, cDNA cloning and

P

expression assays

Bacteriophage A 5-20 kb Genomic DNA cloning, cDNA
cloning, and expression libraries

Plasmid containing a bacteriophage ~ 35-45 kb Genomic library construction
A cos site

=V Vol BT CUEIET OTEIM Escherichia coli F factor plasmid 75-300 kb Analysis of large genomes
chromosome)

YAC (yeast artificial Saccharomyces cerevisiae centromere, 100-1000 kb (1 Mb) Analysis of large genomes, YAC
chromosome) telomere, and autonomously transgenic mice
replicating sequence

MAC (mammalian Mammalian centromere, telomere, 100 kb to > 1 Mb Under development for use in
ELaiVEIN TGT GERTCY I and origin of replication animal biotechnology and human
gene therapy
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U'u diém ciia Prokaryote

1. Phét trién nhanh
2. Thao tac dé dang

Nhuoc diém ciia Prokaryote

1. Khéng thé tach cac intron ra

2. Intron can thiét cho sy biéu hién cua gen

3. Kich thudec DNA dwa vao vi khuén bj han ché

4. Prokaryote khong c6 co ché glycosyl hoa protein

5/8/2017 52 Nguyén Hiru Tri e
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Té bao chu

- Escherichia coli:
+ Té bao chii phd bién nhét, dé nudi, sinh san nhanh
+ Vi sinh vét giy bénh co héi
+ Khéng tiét enzyme

- Bacillus subtilis:
+ Khéng giy bénh, khong tao ndi ddc t6, tiét protein
+ Plasmid khéng 6n dinh trong té bao chii.

- Saccharomyces cerevisiae:
+ Té bao eukaryote dwogc nghién ciru di truyén ky nhit
+ Sir dung dé thé hién gene eukaryote.

- Pichia pastoris:

- Arabidopsis thaliana:

5/8/2017 53 Nguyén Hiru Tri @

Cai tién té bao chu E. coli

« Théng thuong E. coli dung dé tao dong thuong
dugc cai tién:

— Loai bo cac hé thong stra d6i han ?hé bang ,céch
gay dot bién trong hé thong stra d61 han ché noi
sinh

— Hé thong tai t6 hop DNA dugc sira d6i dé ngan
chan sy tai t6 hop

— Thay doi hoat tinh endonucl§ase nham 1am ting
lugng plasmid tich iy trong té bao

5/8/2017 54 Nguyén Hiru Tri @
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Cac

Vi khuan

Nhiém sac thé Plasmid

budc tao dong

Té bao chira

gene muc tiéu

@ Gene dwoc chén " N
vao plasmid

N 2
vi khuan , Gene
DNA tai té hop muyc tiéu DNA
(plasmid) @ Plasmid dwoc nhiém sic thé

dwa vao té
bao vi khuén

Vi khuén

tai té hop

Copyright © 2008 Pearson Education, Inc., publishing as Pearson Benjamin Cummings.

Vi khuan
tai t6 hop

Gene muc tiéu
Nhiéu ban sao ctia gene ‘V
o= /

Nghién ctru
co ban vé gene

:f@

© Té bao chu dwgc nudi
dé hinh thanh mét dong

=== té bao cé chira gene muc
) tiéu da dwoc tao dong.

Protein dwoc biéu
hién b&i gene muc tiéu

L Thu nhéan protein

o { ] £ e
@ Nghién ctru co ban

va rat nhidu (rng dung

Nghién ctru
co ban vé protein

Gene khang sau Gene dworc dung dé Protein lam tan cuc Hormone ting trwéng

bénh dwoc dwa

vao thwe vat sach chat thaidoc  phap chong dau tim

Copyright ©2008 Pearson Education, Inc., publishing ss Pearson Ber

smings.

tao vi khuan tly ~ mau dong trong liéu diéu tri chong coi coc e
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% Tao dong mot gene tir Eukaryotic vao mt plasmid
-

* Trong tao dong gene, plasmid dugc goi la vector tao
dong.

* M{t vector tao dong la mot phan tr DNAco thé
mang DNA ngoai lai vao mot té bao chu va nhan
1én ddc 1ap v6i DNA té bao chu.

@ Tao dong té bao mang plasmid tai t6 hop

« Cac budc dé tao dong gene B-globin tir chim rudi
(hummingbird) vao mot plasmid vi khuan.

Ky thuat Té bao chim rudi

Te bao vi khuén B

. IacZ gene ,D

= Restriction Pau dinh Gene muc tiéu

— = site
ampR gene PIasmld\@ @ \ Cac manh DNA

vi khuan cta chim rudi
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Tao dong té bao mang plasmid tai to hop

Té bao chim rudi
Té bao vi khudn —¥¢

- lacZ gene @
) C

Restrlctlon DPAu dinh Gene muc tiéu

{ r
. N site
ampR gene PIasmld\@ ( \ Cac manh DNA

vi khun
cua chim rudi

@ @ @ @ Plasmid khéng tai té hop

Céac plasmid tai tb hop

Tao dong té bao mang plasmid tai t6 hop

Té bao chim rudi

Té bao vi khuén —Pf—

. lacZ gene P,
y. "1 Restrlctlon Piu dmh ié

Gene muc tiéu

" site
ampR gefie Plasmld { i \/ Céac manh DNA
vi khuén Y“:; }- cua chim rudi
@ @ @ @ Plasmid khong tai té hop

Cac plasmid tai té hop

Vi khuan mang
plasmid
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% Ky thuat Té bao chim rudi
Té bao vi khuan O
2 I ’

Piu dinh Gene muc tiéu

A .
ampF gene Si'al'fh'“ug\s \ Céc manh DNA
cta chim rudi

@ @ @ @ Plasmid khéng tai té hop

i Cac plasmid tai té hop
Tao dong t€ bao mang
plasmid tai to6 hop

Vi khuan mang

plasmid
Két qua o=y
Khuan lac ‘mang plasmld Khuén Iac mang plasmid
khéng tai té hop v&i gene tai té hop VGI gene
lacZ con nguyén. lacZ bj bat hoat

s
o

Copyright © 2008 Pearsen Education, Inc., publishing as Fearson Benjamin Cummings.

- Tai tao dong (subcloning)

« Tai tao dong 1a kiéu don gian nhat cua thi
nghiém tao dong, 12 qua trinh chuyén DNA d3
duogc tao dong tur vector nay sang vector khac
dé biéu hién nd trong mot chung chu nhét dinh.

» Cac budc co ban cua tai tao dong cling tuong
tu nhu tao dong

5/8/2017 62 Nguyén Hiru Tri @
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. Su bi€n nap

R g\‘g\\ Thu nhan DNA ti té bao cho
|

Té bao cho DNA ngoai lai gén vao

: té bao kha nap
M6t mach ciia DNA ==
ngoai lal bi cit
Té bao nhan

Té bao phan chla.\‘
DNA ngoai lai dwoc

nhan Ién cung té bao II

Té bao duore bién nap

5/8/2017 63 Nguyén Hiru Tri e

N

©

finiy

h

TABLE 20.1: LIST OF SELECTED AGENT AS POTENTIAL TO MAKE CELL

COMPETENT
Bacterial Strains Competent agents
Streptococcus mitomycin C, fluoroquinolone
pneumoniae
In B. subtilis UV light
Helicobacter pylori ciprofloxacin
Legionella mitomycin  C, norfloxacin, ofloxacin, nalidixic acid,
pneumophila bicyclomycin, hydroxyurea, UV light
E.Coli Calcium chloride, Rubidium Chloride

5/8/2017 64 Nguyén Hiru Tri e




iy

-

« Dua vao ban chit cia DNA can tao dong ngudi ta phan biét

Thw vién DNA

hai loai thu vién gen:

— thu vién bd gen va thu vién cDNA

Genomic DNA

GeneA

GeneB

Digest with
restriction

enzyme

Q@ —ER——

Clone
grmlup\y
agment)

= =

Genomic DNA clones in
agenomic library

Ol= = =

=

A. Genomic DNA library

Gene A

l Transcription

Genomic DNA

Gene B

0 ——— =

-

RNA
l splicing
®

verse
transcription

l and cloning

©) —

DNA clones in
acDNA library

B. cDNA library

5/8/2017
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@h Thu vién bo gen (Genomic library)

— Thu vién bo gen duogc lap 1a tap hop tat ca cac trinh tu
DNA ciu thanh bo gen ddy du dd duoc gin vao
vector. Cac vector tai to hop sau d6 duogc dua vao té
bao chu. Cac té bao chu sau d6 dugc nudi cdy trén
moi truong va tao thanh cac dong. Vector co thé 1a
plasmid hoac phage.

— Thu vién bd gen thuong duoc lap cho prokaryote

5/8/2017

Nguyén Hiru Tri @
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@h Thu vién bo gen (Genomic library)
Toan bg genome

dworc cat bang
enzyme cat gi&i han

LN

Phage DNA
pai té hop
Ca’_c:(ﬁbgg< \ Cac plasmid Céac dong
vikhuan ) ¢ tai té hop Phage
(a) Thw vién Plasmid (b) Thw vién Phage 5

@ Thu vién bo gen (Genomic library)

Doan chén I&n véi
nhiéu gene muc tiéu

Plasmid Ié&n

» Bacterial artificial
chromosome (BAC)
la mdt plasmid lon da
dugc bién doi dé co
thé mang dugc doan
DNA 16n.

* BACs la mot loai khac
cia vector dugc su
dung trong xay dung
thu vién DNA.

(c) M6t thw vién cac dong

mmmmmmmm
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i Thu vién cDNA

-

— Thur vién ¢cDNA 1a tip hop cic ban sao ¢cDNA tir tit ca
cac mRNA ciia mét té bao. Nhw vy khong gidng voi
thur vién b gen, thr vién cDNA dwoc thiét 1ap tir mot té
bao xac dinh trong d6 gen cin nghién ciru phai biéu
hién thanh mRNA

— Thwong dwgc 1ap cho eukaryote

— ¢cDNA dwgc tong hop tir mRNA truéng thanh
(eukaryote) (Khong c6 cac doan intron) st dung enzyme
Reverse transcriptase, RNase H, DNA Polymerase I, va
nuclease S1.

5/8/2017 69 Nguyén Hiru Tri e

fi Tong hop cDNA

i " DNA trong nhan
f @
[ » MRNAs trong
\ s |\ té bao chét
{22

35



Tong hop cDNA

> 5 " DNA trong nhan
Ve |
( @-'/'mRNAs trong
(_ ~ |\ té bao chéat
\ e

Reverse
transcriptase Dudi Poly-A

AAAAAA 3
ISR 5

DNA Primer

mRNA

Tong hop cDNA

o . DNA trong nhan
( @/ mRNA trong
3 —N "\ teé bao chat

Reverse
transcriptase Dudi Poly-A

AAAAAA 3
TR 5

l DNA Primer

mRNA

Phan cat
mRNA RNase H
SHEENNNBBNAAA AAATY
3’ I T T T 57
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i A DNA trong nhan
,./ @/
( , mRNA trong
—J | té bao chat

4
e

Reverse
transcriptase DPudi Poly-A

AAAAAIA 3
R 57

l DNA Primer

mRNA

Phan cat

mRNA RNase H

5[ N NN AAA AAA TS
3’ I T T T 57

\

5 "
3 5
DNA
polymerase |

Copyright © 2008 Pearsan Education, Inc, publishing as Pearson Benjamin Cummings.

Tong hop
cDNA

|
.(_{M‘QJ té bao chat
\ NN |

b

P ™ _ DNA trong nhan
Vs |
.‘ @{
‘ » mMRNA trong
y

Reverse
transcriptase DPudi Poly-A

AAAAAA 3
TR 5

l DNA Primer

mRNA
5

Phan cét

mRNA RNase H

SMMENENEBAAA AAATY
3’ I T T T 57

DNA
polymerase | }, huclease $1

5’ I 3
3 I 5
cDNA

Copyright © 2008 Pearson Education, Inc., publishing s Pearson Benjam:
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Tuyén chon dong muc ti€u

« Pé co thé phan lap dong té bao chu tai té hop chira
gen muc tiéu trong mot thu vién DNA hay mot thu
vién cDNA, nguoi ta phai st dung cac phuong phap
sang loc.

 Thong thuong cac phuong phéap sang loc duge xay
dung dua trén viéc st dung mau do DNA.

« Mau do DNA (probe) la mot doan oligonucleotide
dugc danh dau va n6 bé sung hodc bo sung mot phan
vG1 gen muc tiéu.

5/8/2017 75 Nguyén Hiru Tri @

Tuyén chon dong muc tiéu

Transformant colonies
growing on agar surface

- Gen dwgrc biéu hién trong té bao chii 12 vi khuén:

+Lai mién dich (Western blotting, Immunoblotting) Raplis ple orlo

+ Hoat tinh enzyme

+ B0 tr¢ dot bién (gen ngoai lai dong dang véi gen
cua té bao chu)

- Gen ngoai lai khong bicu hién trong té bao chu: s .

+ Lai insitu: :;‘:‘:E;pncmc y X\ ::ﬁamle DNA;

antibody; add
agent to

DNA

+ Lai khuén lac (colony hybridization):
vector la plasmid ° o
+ Lai plaque (plaque colonization): vector l1a phage

Autoradiograph
4 dege QL

5/8/2017 Nguyén Hiru Tri
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@ Tuyén chon dong muc tiéu

« Mot dong mang gene muc tiéu c6 thé dugc xac dinh
bang cach dung nucleic acid probe c6 trinh tu bo

sung vO1 gene.

Gene muctiéu 5 -GGCTAACTTAGC:: 3’

Copyright © 2008 Pearson Education, ing., publishing a5 Pearson Benjamin Cummings.

3 ICCGATTGAATCG5

Cummings.

Probe
(Bwoc danh dau)

Copyright © 2008 Pearson Education, Inc., publishing as Pearson Benjamin

* Qua trinh nay dugc goi la lai nucleic acid.

Phan tir Probe
dwoc danh
dau phéng xa Probe

DNA™/ Gene muc tiéu

Pia nhiéu giéng O
. chira cac dong o
% cua thw vién [

L/
\

DNA mach don Film
trtebao  /

1
1
1
[
'
1

Vi tri cua
DNA véi trinh
tw b sung

Mang nylon

o
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Vector bieu hi€én (expression vector)

- Dé biéu hién gen ngoai lai:
+ Thu protein tai té hop
+ Nghién ciru cac yéu t6 diéu hoa thé hién ciia gen
- Gen ngoai lai dworc kiém soat bi’mg promoter dwgc nhin dién béi RNA
polymerase ciia té bao chii:
+ Promoter manh
+ Khung dich ma dung
+ Promoter thudng dung: lac, trp (co ché tit mé)

Encodes Encodes protease
Shine-Dalgarno cleavage site
—| W Polylinker
lacl Ptac malE lac Z'
1
— ——I
pBR322 M13 amp
origin origin

5/8/2017 Nguyén Hiru Tri 79 e

Ung dung thue tién ciia ki thuit di truyén

- San xuat nhirng san pham trao d6i chat ctia vi sinh vét

- San xuét vicxin phong chéng virus

- San xuat protein cta dong vat hiru nhi

- Tao ra céc thuc vat, dong vat chuyén gen

- Phén 1ap va tmg dung ngudn gen vi sinh trong xtr Iy moi
truong

- Tao cac thude diéu hoa sy thé hién cua gen

- Liéu phép gen chira tri cac bénh di truyén

5/8/2017 80 Nguyén Hiru Tri @
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Nhirng con dé cé chira gen ma héa cho cac
protein dong mau clia ngwei trong sira clia

Ca hoi 14 thang tudi dwoc chuyén gen ma héa hormon ting trwéng ngwdi G.E

@gmm D¢ chuyén gene co thé tong hop protein trong sira
¥ (cla chiing — “Biorectors”

Copyright = 2008 Peasson Education, Inc
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Cac dong vat chuyen gene

Tang téc do phat trién; giam mo
Tang téc do phat trién; giam mo
Tang chét béo khong bén

Tang chét béo khong bén

Bién dwong phosphate

Thanh phan cua siva

Khang cum

Tang cwong mién dich

Phat trién 16ng

Khang Visna virus

Khéng BSE

Thanh phan béo cua siva
Protein sira

Protein siva

Khang viém vu

08/05/2017 2:50 CH

Growth hormone
Insulin-like growth factor-1

Desaturase (spinach)

Desaturase (C. elegans)

Phytase

a-lactalbumin

Mx protein

IgA

Insulin-like growth factor-1
Visna virus envelope
Prion protein

Stearoyl desaturase
p-casein, x-casein

Human lactoferrin

Lysostaphin

84

Lon
Lon
Lon
Lon
Lon
Lon
Lon, ctru
Clru
Clru
Gia suc
Dé

Gia suc
Gia stc

Gia stc

Niemann, H. & W.A. Kues. Reprod Fertil Dev 2007; 19: 762-770.

Nottle et al. 1999
Pursel et al. 1999

Saeki et al. 2004
Lai et al. 2006

Golovan et al. 2001
Wheeler et al. 2001
Muller et al. 1992

Lo et al. 1991

Damak et al. 1996a,b
Clements et al. 1994
Richt et al. 2007

Reh et al. 2004
Brophy et al. 2003
Platenburg et al. 1994
Wall et al. 2005
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Alba, tho EGFP (enhanced GFP) dwoc tao ra nim
2000 nhw 1a mgt tac pham nghg¢ thuat vé chuyén gen

08/05/2017 2:50 CH 85 Nguyén Hitu Tri
http://www.ekac.org/gfpbunny.html#gfpbunn 0!

ANDi, dong vat linh truong dau tién chuyén gen dworc sinh vao thang 1/2000
224 trimg chwa thuy tinh ciia khi nau dwgc cho nhiém GFP virus

~ Khodng mét nira trirmng duogc thu tinh va phan chia

40 trirng dwoc ciy vao 20 con khi me khac

nim con dwe dwge sinh ra, hai con bi chét non

ANDi la con khi duy nhét con séng va mang gene GFP

08/05/2017 2:50 CH 86 Nguyén Hitu Tri ﬂ
http://www.ohsu.edu/unparchive/2001/011001andf™
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@ 2003

GloFish, dwoc phat trién

GloFish —la dong vat canh &  Singapore. Ca
dau tien dwoc chuyéen gen! van (zebrafish) binh

That tha vi.

thwong c6 mau den
va bac dwoc chuyén
thanh mau xanh
hodc dé bang cach
chén vao cac gen
GFP khac nhau.

Glofish dwoc ban réong
rai & My ngoai trw
California

Glofish dwoc ban lé
khoang $5 mét con.

bl <
. 87 Nguyén Hiru Tri e
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finiy

- “Enviropigs”

« Lon chuyén gen phytase vao trong
tuyeén nudc bot cua chiung

* Gen phytase dugc dua vao thong qua
vi tiém DNA va sir dung promoter
cua céc protein tiét cia tuyén nyde
bot mang tai d€ ki€ém soat su bi€u
hién ¢ trong tuyén nudc bot

* Lon va gia cam khong thé tiéu thu
phytate va thuong thi mot lugng 16n
phosphor bi bai tiét ra ngoai

* “Enviro-pigs” giam dén 75% lugng
phosphor bi bai tict ra

Enviropig™ 1a m§t dong vat than thién voi
modi trwong vi di sit dung cé hiéu qua

phospho. .
08/05/2017 2:50 CH 88 Nguyén Hitu Tri




MO la gi?

Chuyén mdt gen tur vi
khuan trong dat vao,
trong cay trong dé tong
hop mot protein.
Protein d6 c¢6 tinh doc
va tiéu diét mot loai
con trung chon loc.

Vi du: Bap BT, bong
BT, dau nanh BT,
khoai tay BT.

How genetic e
engineering works

08/05/2017 2:50 CH 89 Nguyén Hitu Tri e

fn Nhirng su ki¢n quan trong

« 1953: Kham phé cau traic DNA
« 1973: Lan dau tién tao dong thanh
cong

7%  The
7 Double
Helix

BY NOBEL PRIZ

JAMES D

08/05/2017 2:50 CH 90 Nguyén Hiru Tri e
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= 1962

FDA cho phép str dung
insulin téng hop nho

ky thuat di truyén.

s
e
E::? =KL , frery
~“ N -
*“ |- mrg?:‘aﬁﬂ 7 \
:‘. (rDNA ongn)
;‘t‘ iBopand woc sanz a1
N o w7
N U-‘IDDII ”unudlnN
\ S D

‘ — 100 units per mL SDruny susponson
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i Stta GMO

-

* Vao nhitng nam 1980, gene tong hop growth hormone
(somatotropin; BST) cua b6 dwoc phén tach thanh céng va
dwoc chuyen vao trong té bao vi khuan dé tong hop moét
Iwomg Io&n BST. Khi bo dwoc tiém 30 mg BST lam tang mot
cach cé nghia lwgng siva dwoc tong hop (10-30%) va con
lam gia tang tiép san lwgng phu thudc vao viéc tiém mét cach
déu dan.

- O day khéng c6 bang chirng cho thay sy tang nong dé cua
BST trong sira hoac thanh phan cau tao cua siva khi tién hanh
nhirng bién déi trén.

08/05/2017 2:50 CH 92 Nguyén Hiru Tri e
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fim iy Nhirng su kién quan trong

1990: Chymosin tai t6 hop duoc chip
nhan FDA  (Food and  Drug
Administration)
— La enzyme ding trong san xuat pho mai
— Thuong dugc thu nhan tir da day bé
— Gen thu nhan tir bo duoc biéu hién trong vi
sinh GRAS (Generally recognized as safe)
— Puoc sir dung dé san xuit 80% phd mai &
M§.
— Pho mai danh cho nguoi an chay & Anh

08/05/2017 2:50 CH 93 Nguyén Hiru Tri e

ﬁ Céc san pham khac tir vi sinh bién d6i gen

« Enzyme thuc phim
* Amino acid

» Peptide

« Chat tao huong

* Acid hitu co

» Polysaccharide

* Vitamin

08/05/2017 2:50 CH 94 Nguyén Hiru Tri e
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Mot vai thuce phém bién doi gen

Food

Golden rice 4
By
1l

" \; i/

Flavr Savr tomato

Ice-minus strawberries

Bt crops.

Development

Millions of people in the developing world get too little vitamin A in their diets, causing diarrhea,
blindness, immune suppression, and even death. The problem is worst with children in east Asia,
where the staple grain, white rice, contains no vitamin A. Researchers took genes from plants
that produce vitamin A and spliced the genes into rice DNA to create more-nutritious “golden rice”
(the vitamin precursor gives it a golden colar). Critics charged that biotech companies

hyped their product, which contains only small amounts of the nutrient and may not be

the best way to combat vitamin A deficiency. India’s foremost critic of GM food, Vandana Shiva,
charged that “vitamin A rice is a hoax . . . avery effective strateqgy for corporate takeover of rice
production, using the public sector as a Trojan horse.” Backers of the technology counter that

the nutritive value can be further improved and could enhance the health of millions of people.

By reversing the function of a normal tomato gene, the Calgene Corporation created the Flavr Savr
tomate, which Calgene maintained would ripen longer on the vine, taste better, stay firm during
shipping, and last longer in the produce department. The U.S. Food and Drug Administration
approved the Flayr Savr tomato for sale in the United States in 1994. Calgene stopped selling the
Flavr Savr in 1996, however, for several reasons, including problems with the technique and public
safety concerns.

University of California-Berkeley researcher Steven Lindow removed a gene that facilitated the
formation of ice crystals from the DNA of a particular bacterium, Pseudomonas syringae. The
modified, frost-resistant bacteria could then serve as a kind of antifreeze when sprayed on the
surface of frost-sensitive crops such as strawberries. The multiplying bacteria would coat the
berries, protecting them from frost damage. However, early news coverage of this technique
showed scientists spraying plants while wearing face masks and protective clothing, an image that
caused public alarm.

By equipping plants with the ability to produce their own pesticides, scientists hoped to boost crop
yields by reducing losses to insects. By the late 1980s, scientists working with Bacillus thuringiensis
(Bt) had pi the genes ible for that bacterium’s toxic effects on insects,
and had managed to insert the genes into the DNA of crops. The USDA and EPA approved Bt
versions of 18 crops for field testing, from apples to broccoli to cranberries. Corn and cotton are
the most widely planted Bt crops today. Proponents say Bt crops reduce the need for chemical
pesticides. However, critics worry that the continuous presence of Bt in the envirenment will induce
insects 10 evolve resistance to the toxins and that Bt crops might cause allergic reactions in humans.
Another concern is that the crops may harm nontarget species. A 1999 study reported that

pollen from Bt corn can kill the larvae of monarch butterflies, a nontarget species, when corn
pollen drifts onto milkweed plants monarchs eat. Another study that year showed that the Bt toxin
could leach from corn roots and poison the soil.

Copyright @ 2008 Pearson Education, Inc., publishing as Pearson Benjamin Cummings
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Nhirng su kién quan trong

kéo dai

* 1994: FDA chép nhén ca
chua “Flavr Savr”
— Thoi gian st dung dugc

— Pham chat t6t
« Khong bi mém

» Khoéng bi nhiin

e Lau hu

08/05/2017 2:50 CH 96
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ﬁ Cai thién cac dic diém sau khi thu hoach

—— N\ PG —
Normal mRNA

(sense) Protein Natural
Normal tomato beads rotting tomato
due to PG
—— PG gene

T l

I e U
sense mMRNA

PROVON. —><+= PG
antisense mRNA Complementary
TR S S mRNA
(antisense)

Transgenic
tomato

T

synthetic é
antisense

gene Ripe tomato
(no rotting for
about 3 weeks)

Trong ca chua enzyme polygalacturonase pha v& vach té
bao dan den lam mem cua qua trong qua trinh chin.

08/05/2017 2:50 CH 97 Nguyén Hiru Tri e

@ Céc loai cay trong bién doi gen khac

* Trong néng nghi¢p

— Bip BT

— Dau nanh

— Khang bénh
« Thuc pham chét luong
« Chat dinh dudng
« San pham bién dudng
* Vaccine
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08/05/2017 2:50 CH

Bip Bt

o Thudc trir sdu tw nhién Bacillus
thuringiensis
« Khong doc d6i v6i con ngudi
* Con trung myc ti€u: sdu duc
. than bap.
¥4 © Loiich:
— Giam luong thudc trir sdu
— Giam ddc t6 nAm
* 40% biap san xuat & My 1a bap
Bt (20006)

9 Nguyén Hiru Tri e

08/05/2017 2:50 CH

Khang thudc diét co

« Pau nanh, bép, cai dau

* Cho phép cay tiép tuc phat
trién sau khi xit thudc

* Gia tang san luong

* Tién ich trong canh tac

« Chiém 89% dién tich dau nanh
o M¥ (20006)

¥

100 Nguyén Hiru Tri e
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@ Khang thudc diét co
Diét cé dai bang cach st dung cac thuéc diét
c6 dac hiéu - cai thién nang suat >< sirc khée
con ngw®i va moi treréong.

Tao ra cay trong cé kha nang khang thuéc diét
c6 nho vao ky thuat di truyén.

Vi du: thuéc diét cé dang glufosinate, thuéc
nay pha v& sw téng hop glutamine va dan téi
doéc do sw tich tu amoniac. Trong ngd, sw
khang nay dwoc thwec hién bang chén mét
gen phosphinothricin N-acetyltransferase (pat)

08/05/2017 2:50 CH 101 Nguyén Hiru Tri @

@h Ccau chuyén vé RoundUp Ready

-

« Glyphosate la mét loai thudc diét cé phé rong
* La thanh phan hoat dong trong thuéc diét cé6 RoundUp
] ) *Tiéu diét tat ca thwc vat tiep xiac véi no
* Uc ché enzyme chia khéa (EPSP synthase) trong con dwéong
téng hop mét amino acid.

« Thwe vat chét vi thiéu amino acid thiét yéu nay

* M6t EPSP synthase gene khang cho phép ngii céc
c6 thé ton tai dwoc sau khi phun thudc

08/05/2017 2:50 CH 102 Nguyén Hiru Tri @
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Thwc vat man cam véi RoundUp

Shikimic acid + Phosphoenol pyruvate

+ Glyphosate

t
EPSx:rthase

3-Enolpyruvyl shikNgic acid-5-phosphate

N (BFSP)
Khoéng cé amino
acid, thwc vat chét l
Ar tic
ami cids
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Thwc vat khang RoundUp

Shikimic acid + Phosphoenol pyruvate

+ Glyphosate

RoundUp khéng c6 tac dung;

Bacterial Enzyme khang dwoc thudc diét co

EPSP synthase

A 4

3-enolpyruvyl shikimic acid-5-phosphate

(EPSP)
Co6 amino acid,
thwe vat séng l
Aromatic
amino acid
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] Ngii cdc RoundUp Ready

Trwéce xiv ly Sau xwr ly
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() Khang bénh

- Cai dau
e Dua chuot
« Bip

* Lua

* Pudu

* Khoai tay
* DPau nanh
* Bi

* Khoai tay

Du dii bién ddi gen giiip khang virus  Liami

gy bénh dém trén du di

08/05/2017 2:50 CH 106 Nguyén Hiru Tri e
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feniiy Stre khoe va dinh dudng

«.but protesters belie
such genetically modrfied

foods are bad for us and'}

our planet. Here's why.

/

08/05/2017 2:50 CH

* Gao vang
— Tiang cudng Vitamin A va Sét
« Pau nanh, bip gitp ting
cudng can bang amino acid
cho

* Chudi bo sung vaccine

107 Nguyén Hiru Tri e

ﬁﬁ%‘ Golden Rice 1a mét san phaAm GM cung cap nhu cau vitamin A

Trén thé gi&i, 7% tré em thiéu vitamin A.

08/05/2017 2:50 CH

Nguyén Hiru Tri e
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Cau chuyén vé Golden Rice

* Thiéu vitamin A 1a mét van dé tram trong
* Nguyén nhan gay ra mu loa
» Gay ra s¢&i, tiéu chay

« >100 triéu tré em bi thiéu vitamin A

*B6 sung vitamin A trén dién rong bang cach st
dung lwong thuwc
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Con dwong tdng hop pB-Carotene & thwe vat
IPP

Geranylgeranyl diphosphate

/ l Phytoene synthase
P

hytoene

Van dé:
Laa thieu nhirng
enzyme nay l §-carotene desaturase

Lycopene
\ l Lycopene-beta-cyclase

Théng thwong | 2
gao khéng cé . . B -c;lrotene
Vitamin A :1‘0 7 (tién chat vitamin A)
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l Phytoene desaturase




i Giai phap Golden Rice

= IPP

Geranylgeranyl diphosphate

Daffodil gene l Phytoene synthase

Phytoene
Hoan chinh
s ) 1 Phytoene desaturase
con dwong Mét gene vi khun
chuyén héa thwe hién hai chirc niang
Vitamin A 1 §-carotene desaturase
Lycopene
Daffodil gene | Lycopene-beta-cyclase
Golden PSS «— p -carotene
Rice [ %-m (tien chat vitamin A)
a!?‘f:a- 52
20 g6, P |
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() Nhirng su kién quan trong

* 1999: San pham bép, dau
nanh GM duogc hién 80%
trong thuc pham duoc ché
bién 6 My

. « Tinh bét, syrup bap co

g 2 néng do fructose cao,
CIASSIC non

— DPau nanh:
« DAu, lecithin, protein
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Nhirng su kién quan trong

113

1999: EU doi hoi phai
dan nhan GM, ngéan
chin nhap khau bap, dau
GM

Nguyén Hiru Tri e

Nhirng su kién quan trong

(OUNTRIES GROWING GENETICALLY MODIFIED CROPS

In 2004, 81 million hectares worldwide were planted with GM crops, up 20% from 2003

08/05/2017 2:50 CH

> 50,000 hectares @< 50,000 hectares

( g K

114

2005: 88,8 triéu hecta
duoc trong trén toan thé
gioi

— Ngil cbe bién dbi gen

© 55%6 My
Pau nanh
— Biép

Bong
- Ando, Trung Quéc
Cai dau

Nguyén Hiru Tri e
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> Ca hoi la dong vat chuyén gen dau tién
=¥ dwoc chap thuan tré thanh thwe pham & My.

Nature doi:10.1038/nature.2015.18838

Ngay 19/11/2015 quyét dinh, dworc dwa ra béi Uy ban kiém soat Thudc va Thwe
phdm Hoa Ky (FDA), giai phéng cho ca héi sau hai thap ky bi kiém soat. Quyét
dinh nay da déi mat véi nhivng phan déi tir nhibvng nhém bao vé méi trwong
va an toan thwc pham.

Gibng ca dwoc bién déi di truyén, goi la ca hoéi ‘AquAdvantage’, dwoc tao ra
b&i cong ty AquaBounty Technologies of Maynard, Massachusetts, c6 kha
ning biéu hién & mirc cao hormone ting trwéng so v&i gibng ca héi tw nhién.
Giébng ca mé&i nay cé kha nang phat trién chi trong vong 18 thang dé cé dwoc
kich c& day du thay vi 3 nam déi véi gibng tw nhién.
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fiaih Gia tri cua cac san pham lién quan dén cong
= .
ngh¢ sinh hoc (2000)
« Thyc pham va d6 udng — 35 ti USD

« Cong nghiép dugc pham — 24 ti USD
« Cong nghiép hoa chat — 12 ti USD

4
08/05/2017 2:50 CH 116 Nguyén Hiru Tri e
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e Cong nghé sinh hoc thay dbi ca thé gidi

« Thuc pham bién d6i gen tré thanh nganh co gia tri thwong mai
16n nhat

« Hau hét ngii cbc GM khéang thude diét co

Brazil (11.3%)

Canada (6.0%)

India (3.7%)
China (3.4%)
16 other nations (4.4%)

(a) GM crops b i
wemm—:um{:m{?:hquwmw (b) GM crops by nation
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GLOBAL AREA OF BIOTECH CROPS 7
Million Hectares (1996 to 2005) "*
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1996 1997 1998 1999 2000 2001 2002 2003 2004 2005
Increase of 11%, 9.0 million hectares or 22 million acres, between 2004 and 2005.

Source: Clive James, 2005
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i i Thuc pham Frankenstein

Khong ki€m soat dugc?

« Cheén gene mot cach ngau nhién
* Ddc tinh

— Cac gen méi tong hop?

— Diung
« An DNA!
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