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Cac cong cu sir dung trong
ky thuat tao dong

+  Enzymes - cit, noi nucleic acid ...
*  Vector- tao dong phan tir
*  PCR (Polymerase chain reaction)
* Giai trinh ty DNA (DNA sequencing)
* Dién di (Electrophoretic separation)
* Phat hién gene:
DNA-Southern blotting; lai tai chd (in situ hybridization); ky thuit FISH;
RNA- Northern blotting
Pr-Western blotting; lai mién dich THC (immunohistochemistry)
e Tinh sach
«  Sinh vat chuyén gene

5/18/2020 3 Nguyén Hiru Tri e
nhtri@hcmuaf.edu.vn

Restriction Enzyme (RE)

« Puoc tim thiy trong cac loai vi khuin khac nhau 1a
cac endonuclease c6 kha nang thuy gidi DNA mach
doi & nhiing vi tri xac dinh.

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

* Vi khuan ¢6 mot co ché dé bao vé DNA cua ching
khoi hoat dong cua céac restriction enzyme cuia ban
than.

* Cac RE hgp thanh h¢ thong bao vé ¢ prokaryote, chua
co6 h¢ thong tuong tu nao duoc phat hién & eukaryote.

* Chung duogc phan 1ap va st dung cho cac phong thi
nghiém
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@ Vai tro sinh hoc cua RE

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

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

« Do d6, restriction enzyme trong mot té bao khong phan
cat DNA cua chinh n6. Tuy nhién restriction enzyme
c6 thé phan cat DNA ngoai lai xdm nhap vio 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, cit mot cach ngu 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- ¢ nhiéu tiéu don vi, c6 hoat tinh endonuclease
va methylase cit cach 25 bp tir trinh tu nhan biét.
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Restriction Enzyme

* Restriction enzyme
(endonulease) cat DNA . .

ti.li trinh tw dz.'lc hiéu e S S S LN L T TT T T T
yelliananang pannngaang

* Nhirng loai cau noi nao
bi RE cat?
— Cau ndi dong héa tri

A X. —— foooooonoaog
(trong mot chuoi) z HHHHH Y -ju-u-””s.

5

— Cau ndi hydrogen (giira

hai chuoi) Caundi
hydrogen ., . . L e
Cau noi dong hoa tri
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RE hoat dong nhu thé nao?

-

Enz Recognition
. ’ A < A 5 yme Sequence
Vi tri nhan biét cua enzyme
GGATCC
X < RSP BamH 11 corpge
- Moi enzyme cat DNA tai mot trinh
5o hia e : GCGGCCEE
tu dac biét - restriction site Notl | Jooice
- Enzyme nhan biét 4-, 6- hodc 8- —— g%g
cdp base, trinh tg ldp dao
. . GAGECTC
(palindromic sequence) 6 1 CTCGAG
GAGCTC
=l CTCGAG
. GANTC
Hinf I GCTHAG
PUGATCPyY
Xho I | pycracPy

8 .
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Pau dinh va dau bang

» Khi cac enzyme ct, ching c6 thé tao ra

— Pau dinh: mot sé RE, vi tri cat 1éch nhau trén
hai mach. Trong truong hop nay cac dau dinh
c6 thé bat cap tro lai

— Pau bang: mot s6 RE Célt hai mach DNA tai
cung mot diém, sau khi cat hai dau bang khong
c6 kha nang tu két hop lai. B€ ndi chung lai
phai dung enzyme T4 ligase.
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Cac RE pho bién
. EcoRI * GAATTC @
o ' ¥CTTAAG 5
— Escherichia coli v
- 5’ nhora (;b
- HindIIl ;
. s AAGCTT *
- Haemophilus influenzae STTCGMA 5
- 5’ nh6ra '
- Pst _
— Providencia stuartii 5 CTGCAG ?

— 3 nhora s CéACGTC 5
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Trinh tu lap dao

Enzyme cét > 5
3, "SmammEEEEm
S i 5
3’ E 5! 3’ CYRTITENL .Ei

Tao ra dau 5 nhé ra (theo huéng 5')

DP4u bang: qua trinh ndi sau nay 5’ : 3’
khéng dac hiéu 3’ : 5’
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5'[5 AATTC Hi3
CeaveDNA 3 LLCTTAA ! 5

singla-stranded
2. Fragments with single-stranded ends

-y GLLC 3 ) T W T )
3. Recognition site of Haell 4. Blunt-ended fragments

A.DNA cleavage by restriction nucleases
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Haelll

Haelll 1a mot restriction enzyme do trén
phan tir DNA cho dén khi tim thdy mot
trinh ty cua 4 base

S’ TGACGGGTTCGAGGCCAG 3’
3’ ACTGCCCAAGGTCCGGTC &’

S’ TGACGGGTTCGAGGCCAG 3’
3’ ACTGCCCAAGGTCCGGTC &’

5/18/2020 13 Nguyén Hiru Tri @
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V%Iy(hi trinh ty xac dinh dwgc tim ra Haelll
sé cat DNA

5’ TGACGGGTTCGAGGCCAG 3’
3’ ACTGCCCAAGGTCCGGTC 5’

*

5/18/2020 14 Nguyén Hiru Tri @
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¥ Nhirng san pham nay dwoc goi véi tén
“dau bang” = “blunt ends”

5 TGACGGGTTCGAGG CCAG 3’
3’ ACTGCCCAAGGTcCC GGTC &’

@ Tén cua restriction enzyme dén tur:

« Loai vi khuan ma enzyme duogc tim thay
* Tht tu ma restriction enzyme dugc xac dinh va phan lap.
EcoRI 1a motvidu

Chung R ctia vi khuan E.coli
I 14 restriction enzyme déu tién cta E.coli duoc 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 Eco R1
Providencia stuartii 164 Pst1
Serratia marcescens SB SmaH1 e ccce
Rhodopseudomonas sphaeroides Rsa 1 gr%g
5/18/2020 17 Nguyén Hiru Tri e
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Ung dung RE

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

Céc RE chu yéu dwoc st qUng trong viéc tao dong
v&i muc dich tao ra mét sO Iwgng Ién cac ban sao
cla mot trinh tw DNA xac dinh.

Chung ciing dwoc (ng dung dé lap ban dé cat gioi
han (restriction map) vao viéc phéan tich so sanh bd
gen & cac loai khac nhau théng qua ky thuat RFLP
(Restriction Fragments Length Polymorphism -
Tinh da hinh kich thwéc clia cac trinh tw gidi han)
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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).

C6 cac ligase sau:

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

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

— Alkaline phosphastase: li trich tr E. coli
hay tur rudt bé

5/18/2020 19 Nguyen Hiru Tri

X ~ .
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Polymerase

* DNA pol xitc tac sy tong hgp DNA theo chiéu 5°—
3’ nhu:
— DNA pol I (Klenow pol): polylerase 5°— 3’ , exonuclease 3°— 5’
— T4 DNA pol: giong Klenow pol nhung exonuclease 3’ 5° manh hon
— Taq pol: phan lap tir Thermus aquaticus
— Pfu pol : phan 13p tir Pyroccus furiosus
— Reverse transcriptase:do cac Retrovirus san sinh
— DNA terminal transferase: li trich tir tuyen urc 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 xAm nhiém Salmonella
typhimurium

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

5/18/2020 20 Nguyén Hiru Tri é
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Cac nuclease

o Pay 1a nhom phan cit DNA hay RNA. Gom
cac enzyme chinh sau:
— DNAase I: ¢6 ngudn gdc tir tuy tang bod
— Nuclease S1: ly trich tor Aspergillus oryzae
— Exonuclease III: tach chiét tir E. coli
— RNAase A: hién dién khép mol noi
— RNAase H: dung trong tong hop cDNA

5/18/2020 21 Nguyén Hiru Tri
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Ky thuat tao dong
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Tao dong phan tur (molecular cloning)

i

- Tao dong phan tir dung k¥ thuat di truyén phan lap va
]am thuan mot gen:
+ Téch va phan doan DNA ngudn
+ Gén cac doan DNA bj cit vao vector dong hoa
+ Bién nap va giit DNA tai to hop trong té bao chi: 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 ctiru DNA tai t6
hop

5/18/2020 23 Nguyén Hiru Tri e
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DNA tai to hop

Restriction enzyme
recognition sequence

* Restriction enzyme va DNA
ligase c6 thé dwoc s dung dé L

P Y 2
tao DNA tall_to_hc_rp, DNA c6 thé Restriction snzyme
dwoc cat ndi lai v&i nhau tir cac cuts the DNA
ngudn khac nhau
9 —l‘gw AATTCo—
Sticky end
» Tao dong (Cloning) c6 nghia la Aatre .
gan mot doan DNA (mot gen vao fragment rom CR=CTTAR
" . . another source; DNA fragment produced by
mot Vector tao dong (clonlng ILZ%%’:‘:;““ the same restriction enzyme
} B , - N ~ X base pairing
vector) sau dé dat vao moét té
bao séng (“Bién nap”) d&  mmmesurcmmmo sy commm
khuéch dal gen mUC tIéU. ] One possible combination
DNA ligase
seals the strands
— — —
I — I
Recombinant DNA molecule
5/18/2020 24 Nguyén Hiru Tri e
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DNA tii to hop

Vi tri cit gi¢i han
——
5 NG A AT TC I 3
DNA 3' [CT1 l'-.!'.(‘l 5’

@ Enzyme RE cit swon
dwong - phosphate

#ﬁmurm-

Pau dinh

5/18/2020 25 Nguyén Hiru Tri e
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Vi tri cat gidi han
—

5 NG A AT TC I 3
DNA 3’ CT1 l';!'.(‘l 5’

@ Enzyme RE cit swon
dwong - phosphate

DNA tai to hop =2

Pau dinh

@®  Doan DNA muc tiéu L_ﬂnm

duge cét biang cong
RE, bét c3p xay ra.

GEENC TTAA GEm

Mot kha néing tai t6 hop

5/18/2020 26 Nguyén Hiru Tri e
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Vi tri cét gi¢i han
—

5 G A AT TC I 3
DNA 3’ CTT l';!'.(‘l 5'

@ Enzyme RE cit swon
dwong - phosphate

DNA tai td hop  emion v

Pau dinh

©® Doan DNA muc tidu CEECTTAy

dwoc cat biang cung
RE, bat cip xay ra.

/
G/ AATT C [GI[AATT CHT
[EIC TTAAIGIINIC TTAA(GET

Mét kha néng tai t6 hop

© DNA ligase
néi lai !

I O N

5/18/2020 27 Phén t&r DNA tai t0 hq,Nguyén Hiru Tri e
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e human DRA
I fragmant

e

with restriction . with restriction il
sita | sita
C S— :
ERE ——=tEEe
Bam H1
Bam H1
@,
)
& %o
GATCC G u8 ﬁa
GRS CCTAG

W ONA strands anneal
via complemantary
hase pairing

7

4
b—C
““o?? i 5%5 DA ligase

repairs the

plasmid ol
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@ Tai sao phai tao dong DNA?

S}"I dung cic DNA dugc tao dong 1a cach dau tién xay dung ban d6
cat gidi han.
— phan tich giai trinh ty DNA duoc tao dong
— St dung DNA tao dong lam probe xac dinh rd muc 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 hodc tao thanh thu vién tao
dong
— San xuét that nhiéu gen duoc tao dong (Vi du insulin protein)
— Str dung tao dong dé tao antisense mRNA cho gene silencing
— Tao mdt reporter gene dé xé4c dinh sy biéu hién cua gen

5/18/2020 29 Nguyén Hitu Tri e
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i Cong cu tao dong

-

— Restriction endonuclease dé cit DNA

— DNA Ligase dé n6i DNA

— Vector dé gan DNA

— Té bao chii dé khuéch dai DNA

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

— Cong cu dé giit DNA trong té bao chu

— Cong cu dé xac diph xem té bao nao da duoc tao
dong thanh cong (tam soat)

5/18/2020 30 Nguyén Hiru Tri é
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Thé mang gen: vector

— Mot vector can ¢o cac dac diém tiéu chuan sau:

— C6 kha nang ty sao chép trong té bao chu, sao chép khong phu
thudc vao té bao chu

— (C6 dic tinh giap d& x4c dinh té bao c6 chung

— Mang nhiing vi tri nhan biét duy nhat ciia cac enzyme cét gidi
han

— C6 kich thuéc cang nho cang tot, dé& xdm nhép, sao chép
nhanhhiéu qua.

— (€6 sb luong ban sao trong té bao cao

— Céc vector can biéu hién thi phai c6 promoter manh

5/18/2020 31 Nguyén Hitu Tri e
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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 trir gen tai t6 hop trong
te¢ bao chu, nhan ban, thao tac, phan tich sau do trén
DNA tai t6 hop s€ d¢ dang hon

— Vector biéu hién: tao san pham cua gen tai t6 hop &
muc phién ma, dich ma, phan tich trinh tu di€u hoa su
biéu hién cua gene.

5/18/2020 32 Nguyén Hiru Tri e
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Vector

Transcription
termination

operon seguences that sites
allow inserted DNA to be m E/7seﬁ|uem:e
=20

Expression vectors contain Restriction

transcribed and transiated.

Operator (O)"““‘o

Ribosome-
Bacterial 2 binding site
promater:(P) Transcription
sequences R
initiation
They also include sequences SEqUENCES
that regulate—turn on or
turn off the desired gene. /
Gene-encoding 7 Selectable
repressor that . genetic marker
binds O and orl {e.g., antibiotic
regulates P resistance)
5/18/2020 33 Nguyén Hiru Tri e
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Sw khac nhau cia cac vector tao dong

« Loai té bao ma chiing co thé vao
* Cach thirc ma chung xdm nhép (bang bién nap hay bang
cach xadm nhiém cua virus/phage)
« D0 16n ciia doan DNA ngoai lai ma ching c6 thé mang
« Vi tri cit gi6i han chinh x4c cua enzyme cat gidi han
o Su 6n dinh ctia DNA khi dugce chén vao
* Nhiing khia canh quan tam
— Hi¢u qua tao dong
— S0 lugng ban sao (trén mot t€ bao chu)
— Kha nang tam soat (vi du hé thong Lac Z)

5/18/2020 34 Nguyén Hiru Tri e
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Plasmid 1a cac vector tao dong

Vi tri cit han che duy nhat dé chén DNA muc tiéu (ving
polylinker), c¢6 thé nam cit ngang gen lacZ ma hoéa cho f-
galactosidase, mot enzyme chuyén khuan lac thanh mau xanh khi
hién dién X-gal (khuan lac chuyen thanh mau trang khi c6 mot
doan DNA ngoai lai chén thanh cong vao vung polylinker va lam
bat hoat gen lacZ...)

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

Mot oriC

Marker chon lgc (Vi dy. Gen khang khang smh) néu khong co
bién nap vi khuén sé& chét (chac chin rang chi c¢6 nhimg vi khuan
dugc bién nap thanh cong méi song)

5/18/2020 35 Nguyén Hitu Tri e
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Plasmid

— Plasmid 1a nhitng dogn DNA ngin (2-5kb) dang chudi xodn
kép, dang vong, c¢6 thé ty nhan d6i doc 1ap vo1 DNA bd gen

— €6 s6 ban copy cao trong té bao E. coli (100)

— Gen khac khang sinh (marker cho,n loc, VD. AmpR; c6 nghia la
E. coli c6 kha nang khang khi bién nap thanh cong nhan duoc
plasmid)

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

— Rét dé st dung

5/18/2020 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 nhan tao (pBR322'
kich thuéc 4364 bp, mang hai gen ApR, Tet® va 20 vi
tri nhan biét duy nhat ctia cac enzyme cat giéi han)

« Plasmid thé hé thir ba: day 1a cac plasmid manh

hién nay c6 hai dac tinh co ban
— Kich thuéc nho
— C6 mang mdt polylinker

5/18/2020 37

Nguyén Hiru Tri e
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BamH| site
@ .Y
pBR322

BamHl| sites
BamHI
digestion
Foreign DNA
BamHI
digestion
DNA ligase
Recyclized Hybrid containing
pBR322 foreign DNA

O )

Transformation
of E. coli

Transformants Tran sfermams

5/18/2020 resistant to both 38 resistant to ampiciflin

Nguyén Hiru Tri é
ampicillin and tetracycline but sensitive to tetracycline Ti@hcmuaf.edu.vn
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- EcoRl  Kpnl

Sall
Hincll
BamH|  Accll

t 4 ! ¢

¢

Pstl  Hindlll

¢ 4

t
Sacl  Xmal  Xbal BspMl  Sphl

N Smal 3
.3
Polylinker
-‘acZ'*\’ /
-‘.
.
pUCi19
5/18/2020 5 y Nguyén Hiru Tri e
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Ampicillin resistance gene (Amp+) Amp+

Cloning
vector

b
-—

No DMA insert restriction sites

(non-

recombinant) lacZ gene

/ N\

B-Galactosidase
active inactive

Colony blue

5/18/2020

Several unique

Recombinant

vector

DNA insert
recombinant

B-Galactosidase

Colony pale

Grow in medium
containing Amp™,
constructa
donelibrary

Nguyén Hiru Tri
nhtri@hcmuaf.edu.vn
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lacZ' + MCS

1 2 3 4 5 [ {1 2 3 4 & -] 7 8 g 10 1" 12 13 14 16 16 17 18) 7 a8

hucia THR MET ILE THR ASN SER ser ser wval pro gly asp pro bu gl ser the 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
T EcoRl | 81 Kl | [ampl xval | s spn Hindll
Smal i
Xmal

Hinell
1 2 3 4 Q 2 3 4 B 8 7 a g 10 1 12 13 14 16 18 17 18 5 6 7 a8
UCig THR MET ILE THR pro ser beu hie ala cys amg ser thr feu glu asp pro am val pro ser ser ASN SER LEU ALA
ATG ACC ATG ATT ACG CCA AGC TTG CAT GCC TGC AGG TOG ACT CTA GAG GAT CCC CGG GTA COG AGC TCG AAT TCA CTG GOC

L L | £ | L 1l 2 i H 1 1
Hindll Sohl Psti 1 | Xpal BamH| L | Kpni Ssit EcoRl
o
X ~ .
5/18/2020 41 Nguyen Hiru Tri e
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= Vector tao dong la phage

+ Bacteriophage vector
+ Pugec thiét ké dé di vao chu trinh tan
+ C6 kha niing sinh sdi nhanh, hi¢u qua xAm nhiém cao hon hin plasmid
+ Tao dong tét véi nhitng doan DNA 16m hon nhiéu so véi plasmid (5-20 kb)
+ Phage khong dé thao tac nhur plasmid
+ Phage A dwgrc loai bé 1/3 bd gen chi giir lai viing chira gen xam nhap, tw sao va
lap ghép
+ DNA ngoai lai dwgc dwa vao té bao chii qua phage nay, nhan ban va lru trir
cung véi phage
+ Vector phage A chira it trinh tw nhan biét ciia enzyme ciit gi¢i han

+ Thuwe khuan thé M13

+ B§ gen mach don c6 kich thwéc 6,4 kb
+ Uu diém ciia vector ndy 1a tao dwgc mét sb lwgng I6n DNA mach don
+ Thwong dung de gidi trinh tw DNA

5/18/2020 42 Nguyén Hiru Tri e
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Vector tao dong la phage

Monessential region

Packaging with
phage

R L s
- R -
C"m‘_‘”/
ends Digestion with
restriction
enzymeas
R L
- L
Liga_tlon with Infictive
foreign DNA phage
R Foreign L particle
L -
Hybrid DNA
5/18/2020 43 Nguyén Hiru Tri e
nhtri@hcmuaf.edu.vn

Vector tao dong 1a phage

Insert DNA cut
with Hirrclil
BA13 DNA cut
with Hindlll
Ligata

l Rolfing circle raplication
4

& O-0~
= 70

5/18/2020

Nguyén Hiru Tri e
nhtri@hcmuaf.edu.vn
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Vector tao dong la phagemid

— Két hop giita bacteriophage va plasmid

— Tao ra, dong g61 ssDNA vai sy trg gitp cuia phage

— Hodic c6 thé bién nap vao E. coli khi nd thé hi¢n
giong mot plasmid (kich thudc han ché giong mot
plasmid)

— Vi du. pBluescript (pBS)

- Co promoter phage T3 va T7 trén mdi hudéng cho
viéc tong hop ssRNA in vitro.

5/18/2020 45 Nguyén Hiru Tri e
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[ ——

= 1 Scal, Tail 2524,

T7 phage
promoter

21 restriction
sites

pBluescript Il KS/SK (+)
2961 bp &

T3 phage
promoter  m1105] 2041,

ColE1
ori
pBluescript Il SK +/~

5/18/2020 46 Nguyén Hiru Tri e
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Vector tao dong la Cosmid

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

— Khi vao trong té bao chu, ¢6 kha nang sao chép
nhu plasmid. Plasmid tai t6 hgp bén hon trong té
bao chu

—Rat tbt 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
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Vector tao dong la Cosmid

BamHi

_Ecofll P_(w _ Xbal  Sail _ Psfl Hirellll

Polylinkar.- uumaﬁcmu?\wcaz?eama;rmmﬂ?ﬁmmm mu?aa?c‘n

r Ser Ser VMl Pro Gly Asp Pro Leu Glu Ser The Cys Arg His Ala SIH

() M13mp1a
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Vector tao dong 1a BAC

 BAC (Bacterial artificial chromosome — NST nhéan tao
vi khuan)
— Nhiém séc thé nhan tao vi khuin
— Dung dé tao dong nhitng doan DNA rit 16n vao E. coli (t6t va 6n dinh —
st dung trong tao dong HGP)

C6 chira ORI cua nhan t6 f; sir dung gidng plasmid.
BAC c6 thé mang doan DNA vdi kich thugc tir 75-300 kb.
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Eukaryotic vector

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

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

— MAC (mammalian artificial chromosome — NST nhan tao
dong vat hiru nhii): gdm c6 tim dong, telomere va ORI cua
dong vat hiru nhii, mang dugc doan gene tur 10 kb dén nho
hon 1000kb.
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Vector tao dong
(Basi | Sizelmitsof insert | Maforspplston

Naturally occuring multicopy <10kb Subcloning and downstream
plasmids manipulation, cDNA cloning and
expression assays

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

Cosmid Plasmid containing a bacteriophage  35—45 kb Genomic library construction
A cos site

TR (BT G T (oW 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 autum)mous]y transgenic mice
replicating sequence

MAC (mammalian Mammalian centromere, telomere, 100 kb to > 1 Mb Under development for use in
ETg M ET I TGTBEDT VM and origin of replication animal biotechnology and human
gene therapy
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Uu diém ciia Prokaryote

1. Phat trién nhanh
2. Thao tac dé dang

Nhuoc diem cua Prokaryote
1. Khong thé tach céc intron ra
2. Intron can thiét cho sy biéu hién cua gen
3. Kich thuéc DNA dua vio vi khuan bj han ché
4. Prokaryote khong c6 co ché glycosyl hoa protein
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- Té bﬁlO Chﬁ

- Escherichia coli:
+ Té bao chi pho bién nhit, d& nuéi, sinh san nhanh
+ Vi sinh vat gay bénh co hoi
+ Khéng tiét enzyme

- Bacillus subtilis:
+ Khong giy bénh, khong tao ngi djc td, tiét protein
+ Plasmid khéng 6n dinh trong té bao chii.

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

- Pichia pastoris:

- Arabidopsis thaliana:
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Cai tién té bao chu E. coli

« Thong thudng E. coli ding dé tao dong thudng
dugc cai tién:

— Loai bo cép hé théng sfra} d6i han 9hé béng ’céch
gay dot bién trong h¢ thong stra do1 han ché nodi
sinh

— Hé théng téj t6 hop DNA dugc stra d6i dé ngan
chan su tai td hop

— Thay d6i hoat tinh endonuclf:ase nham lam ting
lugng plasmid tich iy trong té bao
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Cac budc tao dong

T& bao chira
gene muc tiéu
@ Gene dugc chén
véo plasmid

Nhiém sic thé  Plasmid
vi khuan
DNA i 16 hop muc fiéu DNA
(plasmid) © Plasmid duge nhiém sic thé
dua vao fé
bao vi khuan

Vi khuan
téi 18 hop
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Vi khuan
tai t6 hop

€@  Té bao chl dwgc nudi

dé hinh thanh mot dong

1€ bao ¢6 chira gene muc
tiéu da dwoc tao dong.

Protein dugc biéu
hién b&i gene muc tiéu

Nhiéu ban sao clia gene ol o~ Thu nha tei
g Jx/ \aﬂ‘:a u nhan protein
@ Nghién citu co ban w1l

va rat nhiéu (rng dung

Gene muc tiéu

Nghién ciru

Nghién ciru
co’ ban vé protein

co ban vé gene

Gene khéng séu Gene dugc dung dé Protein lam tan cuc Hormone téng trué'ng

bénh dugc dua tao vi khuian tiy méu ddng trong liéu di@u tri chdng coi coc

5/18/2020vao thue vat sach chat thai d&6 phép chong dau tim Nguyén Hiru Tri
Coogrpeigid 0 D00 Pasrdeon Eduation, ine., pebl hing i Poarsan Banjamin Cunimings nhtri@hcmuaf.edu.vn
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Tao dong mot gene tu Eukaryotic vao mgt 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 t€ bao chu va nhan
1én ddc 1ap vo1 DNA t€ bao chu.
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Tao dong té bao mang plasmid tai to hop

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

Ky thuat T& bao chim rudi

T& béo vi khudn i ;

1 lacZ gene

7~ —
i: g& X ’
N 4 Restriction = Pau dinh Gene muc tiéu
- s||e
R @ D
amp® gene Plasmud Cdc manh DNA
vi khuan

clia chim rudi

't;’év
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ac plasmid tai t6 hop
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Y
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ac plasmid tai t6 hop
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Ky thuat T& bao chim rudi

T& béo vi khudn - %

-~ S — IacZ gene 50, N
m— . (e
| @j}’ M7 ; ‘R'E 4

L J Restriction A Pau dinh Gene muc tiéu

site i

amp® gene Plusmld\‘ ( S \ ch manh DNA

vi khuén . e
clia chim rudi

j i Q é B 6 3 Plasmid khéng tai t6 hgp

Tao dong té bao mang l fQ
plasmid tai t6 hop xt@ @ Vi mang
€0

Két qua it Jye
o 0
Khuan lac mang plasmid Khuén lac mang plasmid
khéng téi 16 ho'p v&i gene téi 16 ho'p v&i gene
lacZ con nguyén. lacZ bi bat hoat

é@@ Céc 18 béto

cung dong
5/18/2020 61 @ Nguyén Hiru Tri e
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Tai tao dong (subcloning)

« Tai tao dong 1a kiéu don gian nhat cta thi
nghiém tao dong, 13 qua trinh chuyén DNA d3
duogc tao dong tur vector nay sang vector khac
dé biéu hién nod trong mot chung chu nhat dinh.

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

— \{{\\ Thus nhdn DNA tor 1 b cho
I

Té béo cho DNA ngoai lal gin vao

. té bao khd nap
Mt mach cia DNA —
ngeq lai bl cat
Té bao nhan

DN
g
_"/.

" DNAngoal I duge
nhdn l&n cing 1é bao

Té béio dupe bién nap
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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
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« Duya vao ban chit ciia DNA can tao dong ngudi ta phan biét
hai loai thu vién gen:
— thu vién bd gen va thu vién cDNA

5/18/2020

Thw vién DNA

=

@

Cenamic DNA

Gena 4 GeneBl

p—

Digest with

enzyme

—fE=—f=

Cone
fmultiphy
fragment)

- = =

Genomic DNA clones in
agenomic library

A. Genomic DNA library

Genomic DNA

DA clones in
acDNA library

B. cDNA library
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— Thu vién bo gen duoc 1ap 1a tap hop tat ca cac trinh tu
DNA ciu thanh bo gen day du di duoc gin vao
vector. Cac vector tai t6 hop sau d6 dugc dua vao té
bao chu. Cac té bao chil sau d6 duoc nudi cay trén
mdi trudng va tao thanh cac dong. Vector co thé 1a

plasmid hodc phage.
— Thu vién b gen thuong duoc 1ap cho prokaryote

5/18/2020
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Thu vién bd gen (Genomic library)

Nguyén Hiru Tri
nhtri@hcmuaf.edu.vn
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Toan bo genome
dugc cit bing
enzyme cat gi6i han

LN

Phage DNA
pdi t8 hop
Céc déng < \ Céc plasmid Céc déng
vi khuan \ 14i 16 hop
5/18/0@)Thw vién Plasmid 67 (b) ThiguyiémBhage
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Phage

Thu vién bo gen (Genomic library)

Poan chén I&n véi
nhiéu gene muc tiéu

Plasmid I&'n

* Bacterial  artificial
chromosome (BAC)
la mt plasmid lon da
dugc bién doi dé c6
thé mang dugc doan
DNA 16n.

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

Céc dong
BAC

(c) Mot thw vién cac dong
5/18/2020 68 bmfieriql artificial chromqsemeiBAT
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Thu vién cDNA

e

— Thu vién cDNA la tip hop cdc ban sao cDNA tir tit ca
cac mRNA ciia mdt té bao. Nhu viy khong gidng véi
thw vién bd gen, thuw vién cDNA dwoe thiét 1ap tir mot té
bao xac dinh trong d6 gen cin nghién ciru phai biéu
hién thanh mRNA

— Thwong dwgce l1ap cho eukaryote

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

- ) DNA trong nhén
l @/ mRNAs trong
) t&€ bao chat
~r
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5/18/2020

Tong hop cDNA

-' % DNA trong nhén
.. @/ mRNAs trong
e 1€ bao chat
o o
~~ )

Reverse

DNA  Primer
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Tong hop cDNA
*(—{“-,’:‘:?{_% " hao s

Reverse
transcriptase Duéi Poly-A

mRNA | |
! r AAAAAA 3
L3 4m TTTTT 5
. DNA Primer

5

Phan cit
mRNA RNase H

S’EIL-----A&A AAA T
3’ I T T 5
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DNA trong nhén

mRNA trong
1€ bao chat

Reverse
transcriptase Duéi Poly-A

mRNA

de
5 | AAAAA!& 3
(94 1'::'!-—1'1'."1'-:5’

- DNA  Primer
Phan cit
mRNA RNase H

570 BN BN B B B AAA AAA T
3’ T T 5

DNA

polymerase |
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DNA trong nhén

- @

[ L » mRNA trong

e 1€ bao chat
Reverse

A
T On h transcriptase Duéi Poly-A
0 mRNA |
5

AAAAA .IA 3
DN A | 3 4m TTTTT S
C ", DNA Primer
Phén cét
mRNA RNase H
5[0 BN BN BN BN B AAA AAA T
3’ I T T T 5

DNA

polymerase | l nuclease S1

5' I 3

3 — 5 _
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Tuyén chon dong muc ti€u

Pé c6 thé phan 1ap dong té bao chu tai to hop chira
gen muc ti€u trong mot thu vién DNA hay mdt thu
vién cDNA, nguoi ta phai st dung cac phuong phép
sang loc.

 Thong thuong cac phuwong 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 no bo sung hodc bd sung mot phan
véi1 gen muc tiéu.
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Tuyén chon dong muc tiéu

- Gen dwgc biéu hién trong té bao chii 1a vi khuin:

+Lai mién dich (Western blotting, Inmunoblotting) Nk s

+ Hoat tinh enzyme

+ B6 tro' dot bién (gen ngoai lai dong dang véi gen
cia té bao chi)

- Gen ngoai lai khong biéu hi¢n trong té bao chii: T o

+ Lai insitu e y X i

agant 1o

+ Lai khuin lac (colony hybridization):
vector 1a plasmid a o
+ Lai plaque (plaque colonization): vector 1a phage

5/18/2020 Nguyén Hiru Tri 76
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Tuyén chon dong muc ti€u

* M{t dong mang gene muc ti€u co thé duoc xac dinh

bang cach dung nucleic acid probe cé trinh ty bd
sung vdi gene.

Gene muc tiéu

5 GGCTAACTTAGC:- 3

Goppi

Probe 3 CCGATTGAATCG|5
(Pwoc danh dav)

Gyl 6 2008 Puaracn Educalir.

., pebdbhing i Pusariass Benjamin Cusnmings

* Qua trinh nay duogc goi la lai nucleic acid.

5/18/2020
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e Film
. cla thw vién trt€bao »
A o y g /
Mang nylon ' = -
Vi tri clia Mang nylon
DNA v¢i trinh
tw b6 sung
5/18/2020

Tuyén chon dong muc ti€u

Phan tir Probe
duoc danh
diu phéng xa

(s
Probe
: ) @ DNA~NY Gene muc tiéu
Dia nhiéu giéng

chtra cac dong DNA mach don
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Vector biéu hi€n (expression vector)

_—
- Dé biéu hién gen ngoai lai:
+ Thu protein tai td hop

+ Nghién ciru cac yéu t6 diéu hoa thé hién cia gen
- Gen ngoai lai dwgc kiém soat bang promoter dwgc nhén dién boi RNA
polymerase ciia té bao chii:
+ Promoter manh
+ Khung dich ma ding
+ Promoter thwong ding: lac, trp (co ché tit mé)

Encodes Encodes protease
Shine—Dalgarno cleavage site
—‘ —‘ Polylinker
lact Ptac malE lac Z'
I T
— —8
pBR322 Mi13 amg
arigin origin
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Ung dung thue tién cia ky thuét di truyén

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

- San xuat vacxin phong chéng virus

- San xuat protein cta dong vat hiru nhi

- Tao ra céc thuc vat, dong vat chuyén gen

- Phan lap va tmg dung ngudn gen vi sinh trong xir Iy moi
truong

- Tao céc thudc diéu hoa su thé hién cia gen

- Liéu phép gen chira tri cac bénh di truyén
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Nhirng con dé cé chira gen ma héa cho cac
protein dong mau ctia ngwei trong sira clia

5/18/2020 81 Nguyén Hiru Tri
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Ca hoi 14 thang tudi dwoc chuyén gen ma héa hormon tiang trwéng ngwoi GB

Dé chuyén gene c6 thé tong hop protein trong sita
cua chung — “Biorectors”

-

Copyrignt © 2000 Pasrsen Educaton inc

nhtri@hcmuaf.edu.vn J
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Tang téc do phat trién; giam m&
Tang téc do phat trién; giam m&
Tang chét béo khong bén

Tang chét béo khong bén

Bién dwong phosphate

Thanh phan cua siva

Khang cim

Tang cwéng mién dich

Phat trién 16ng

Khang Visna virus

Khang BSE

Thanh phan béo cla siva
Protein siva

Protein sira

Khang viém vu

5/18/2020

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

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
B-casein, k-casein

Human lactoferrin

Lysostaphin

84

Lon
Lon
Lon
Lon
Lon
Lon
Lon, clru
Ctru
Ctru
Gia suc
Dé

Gia stc
Gia suc

Gia suc

Cac dong vat chuyen gene

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

Nguyén Hiru Tri
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Alba, tho EGFP (enhanced GFP) duwoc tao ra nim
2000 nhw 13 mdt tac pham nghg thuit vé chuyén gen

5/18/2020 85 Nguyén Hiru Tri I

http://www.ckac BBV RS ¥ Blnn o

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

~Khodng mét nira trirng dwec thu tinh va phén chia

40 trirng dwoc ciy vao 20 con khi me khac

niim con duc dwge sinh ra, hai con bi chét non

ANDi 1a con khi duy nhét con séng va mang gene GFP

5/18/2020 86 Nguyén Hiru Tri ﬁ
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& 2003

GloFish, dwoc phat trién

GloFish —la dong vat canh &  Singapore. Ca
dau tién dwoc chuyén 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 dworec ban réng
rai & My ngoai triv
California

Glofish dwoc ban lé
khoang $5 mét con.

87 Nguyén Hiru Tri e
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- “Enviropigs”

« Lon chuyén gen phytase vao trong
tuye€n nudc bot cua chung

* Gen phytase dugc dua vao thong qua
vi tiém DNA va sir dung promoter
cua céc protein ti€t cia tuyeén nydc
bot mang tai dé ki€m soat su biéu
hién & trong tuyen nudc bot

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

» “Enviro-pigs” giam dén 75% lugng
phosphor bi bai tiet ra

Enviropig™ 1a m§t dong vat thian thién voi
méi trwong vi di st dung cé hi€u qua
phospho. N

5/18/2020 88 Nguyen Hiru Tri
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t
How genetic
engineering works T

5/18/2020

Cay trong GMO 1a gi?

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

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

89 Nguyén Hitu Tri
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Nhirng su kién quan trong

« 1953: Kham phé cu traic DNA
* 1973: Léan dau tién tao dong thanh
cong

920 Nguyén Hiru Tri
nhtri@hcmuaf.edu.vn
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1962

FDA cho phép str dung
insulin téng hop nho
ky thuat di truyén.

e

N e ——
iy o 1 0002:8315-01
‘.'::i" = LG4 10mL HI-310
B> Hmmdﬁ e
» ca
N,
- N
™ i
i = A o \
- humeninsuil
{rDNA onigF)
ﬁ.; sophane suspension ol
\\"? mt =
Hunty par ml "
* "lm'udh'l.
U-100 ]
§“ i r
- (i S

‘I 100 units per mL pe
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' Stta GMO
-

* Vao nhitng nam 1980, gene téng hop growth hormone
(somatotropin; BST) cua b6 dwoc phén tach thanh céng va
dwoc chuyen vao trong té bao vi khuan dé tong hop mét
Iwong I&n BST. Khi bo dwoc tiém 30 mg BST lam tang mot
cach cé6 nghia lwgng siva dwoc tong hop (10-30%) va con
!iam gla tang tiép san lwong phu thudc vao viéc tiém mét cach

eu dan.

- O day khéng c6 bang chirng cho, thay sy tang néng do cua
BST trong sira hoac thanh phan cau tao cua siva khi tién hanh
nhirng bién déi trén.
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Nhirng su kién quan trong

1990: Chymosin tai t6 hop dugc chip
nhan FDA  (Food and  Drug
Administration)
— La enzyme ding trong san xudt pho mai
— Thuong dugc thu nhén tu da day bé
— Gen thu nhan tr bo duoc biéu hién trong vi
sinh GRAS (Generally recognized as safe)
— Pugc sir dung dé san xuit 80% phd mai &
My.
— Pho mai danh cho nguoi an chay & Anh
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Cac san pham khac tir vi sinh bién doi gen

« Enzyme thuyc pham
* Amino acid

» Peptide

« Chét tao huong

* Acid hitu co

* Polysaccharide

e Vitamin
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Golden rice Millions of people in the developing world gat too It vitamin & in their diets; causng diarhea,
blindniss, (mmune suppressan, and even death. The prablem & worst with children in east Asea,
wherg the staple grain, white rice; contains no wtamin A Aasaarchars took ganes from plants

that produce vitamin & and spliced the genes it rice DMA 1o croate mone-nutritious "goiden Hice”
[the vitarmin grecursar gives it a golde coler), Critics charged that betech companies

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

the biest way to combat vitarnin A deficiency. Indias foremost cntic of GM food, Vandana Shiva,
chargad that “vitamin A rice i 3 hoay @ very effactive 1trate?\- for comporate takeover of rice
production, using the public sector as 3 Trojan horse * Backers of the technology counter that

thee nutritive valiie can ta-further improved and could enfance the health of milfons of people;

Flaur Savr tomato By mversing the function of a normal tomato gene, the Calgens Corporation created the Faur Saer
nmato, which Calgena maintaimad would npen longer on thie vine, taste bettar, stay firm during
stapping, and last langer in thit praduce department, The 115, Food and Drug Administration
spproved the Flawr Savr tomata for sale in the United States in 1994 Calgens stopped telling the
Flawt Savr in 1996, however, for several reasons, induding probilens with the technigue and pubilic
safety concerns.

fee-menus strawhemes  Univeraiy of Caliloenia—Berkeloy ressacher Steven Lindow removed & gene that facilitated the
2 farmation of ke crystals from thi DNA of 8 parcuar bacteriunm, Pseudamonas» - The
madified, frest-resistant bactera coutd then serve a2 & kind of ann[reeme when sprayed on the
surface of frost- oo such 35 The it bacteria would coat the
bernes, pmnenmg them from frost damage, Howaver, early news coverane of this technique
scantists spraying plants whils wearing face miasks and protectve clothing, an imags that
e putas alarm

Bicrops By equipoing plants with the aodity o umduce- thesr own pesticides, stientists haped to boost crap
ymrx by reducing Iosses toinsacts. By the aw THEDS, mwnm: wiotking with Baciifus thurmgienss
{8t) had pinps the genes 1oxic affects on msects,
and had managed 1o insert the-genes into 'the DNA af n-ups The LISDA and EPA approved Bt
vertions of 18 crops for field testing, from apples to broceoli to cranberries. Corn and cotion e
the most widely planted Bt crops todsy, Proponents say Bt crops reduce the naed for chemical
pesticidee. Howewsr, Eritics oy that the continious presence of Bt in the envirenment will indice
IPsects 0 evalve resistance 10 the torirs and that 8t crops might cause aargic réactinns in humans.
Anothier concerm is that the crops may harm nontarget species. A 1994 study mported that
pollen from Bt carm can kil the larvas: of manarch butterflies, a nontarget speces, when corr
polien drifts ento milkwaed plants monarchs eat. Ancther study that year showsd that the Bt 1ain
could leach from corn rocts and paison the soil

Copyright & 2008 Pearson Education, Inc., publishing as Pearson Benjamin Cummings
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* 1994: FDA chép nhén ca
chua “Flavr Savr”
— Thoi gian st dung duoc
kéo dai
— Pham chét tét
+ Khéng bi mém
* Khong bi nhiin
e Lau hu
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Cai thién cac dic diém sau khi thu hoach

N NN PG = - w
Normal mRNA

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

=

I T
sense mRNA
PROEDEON. —<= PG
Tr I anltisensa mﬂ MNA Complementary
ansgenic e MRNA

tomato

Ty

(antisense)

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 mém cua qua trong qua trinh chin.
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Cac loai ciy trong bién dbi gen khac

* Trong ndng nghiép

— BipBT

— Pau nanh

— Khang bénh
« Thuc pham chét lugng
« Chat dinh dudng
« San phiam bién dudng
* Vaccine
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5/18/2020

Bip Bt

« Thudc trir siu ty nhién Bacillus
thuringiensis

« Khong doc dbi véi con ngudi

* Con trung muc ti€u: sdu duc
than bap.

d « Loiich:

/ — Giam lugng thudc trir sau
— Giam doc t6 nAm

* 40% bap san xuat & My 1a bap
Bt (2006)

99 Nguyén Hiru Tri
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5/18/2020

Khang thubc diét co

« Pau nanh, bip, cai dau

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

* Gia tang san lugng

* Tién ich trong canh tac

« Chiém 89% dién tich dau nanh
o My (2006)

i00 Nguyén Hiru Tri
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Khang thudc diét co

Diét c6 dai bang cach sr dung cac thudc diét
c6 dac hiéu > cai thién nang suat >< strc khoe
con ngw®i va moi truéng.

Tao ra cay trong c6 kha niang khang thudc diét
c6 nhe vao ky thuat di truyén.

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

5/18/2020 101 Nguyén Hiru Tri @
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Cau chuyén vé RoundUp Ready

« Glyphosate l1a mét loai thudc diét cé phé rong
+ La thanh phan hoat dgng trong thudc diét c6 RoundUp
) *Tiéu diét tat ca thwc vat tiép xic véi né
+ Pc ché enzyme chia khéa (EPSP synthase) trong con dwéng
téng hop mét amino acid.

* Thwe vat chét vi thiéu amino acid thiét yéu nay

* M6t EPSP §ypthase gene khang cho phép ngii coc
c6 the ton tai dworc sau khi phun thuoc
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Thwc vat man cam véi RoundUp

Shikimic acid + Phosphoenol pyruvate

3-Enolpyruvyl shik

Khoéng c6 amino (
acid, thwc vat chét
Ar
ami
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+ Glyphosate

t
EPSerthase

¢ acid-5-phosphate
P)

tic
cids
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Thwc vat khang RoundUp

@ﬁ
Shikimic acid + Phosphoenol pyruvate

+ Glyphosate

Bacterial
EPSP synthase

v

3-enolpyruvyl shikimic acid-5-phosphate

(EPSP)
Co6 amino acid,
thwe vat séng l
Aromatic
amino acid
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RoundUp khdng co téq dung;
Enzyme khang dwoc thuoc diét cé

o
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Ngii cdc RoundUp Ready

Trwée xir ly Sau xtr ly
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Khang bénh

- Cii dau

* Dua chuot
. Bép

* Luaa

* Pudu

+ Khoai tay

* Dau nanh

* Bi

+ Khoai tay

e Lua mi

Pu di bién dbi gen giup khang virus
gay bénh dom trén du da
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it Ste khoe va dinh dudng

* Gao vang
— Tang cudng Vitamin A va Sit
« Dau nanh, bap gitip ting
| cudng can bang amino acid
cho

W= GBS« Chuoi bo sung vaccine
foods are had for us and
our planet. Here's why.
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ﬁ Golden Rice la mét san pham GM cung cap nhu cau vitamin A

Trén thé gi®i, 7% tré em thiéu vitamin A.
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@ Cau chuyén vé Golden Rice

« Thiéu vitamin A la mét van dé trdm trong
* Nguyén nhan gay ra mu loa
» Gay ra s&i, tiéu chay

+ >100 triéu tré em bij thiéu vitamin A

Bd sung vitamin A trén dién rong bang cach st
dung lwong thwe
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ﬁ Con dwérng tong hop p-Carotene & thuc vat
- IPP

Geranylgeranyl diphosphate

/ I Phytoene synthase
P

hytoene

Van dé:
Laa thiéu nhirng
enzyme na‘y l g-carotene desaturase

Lycopene
\ l Lycopene-beta-cyclase

Théng thwong '
gao khéng cé _ P -carotene
Vitamin A i:: % (tien chat vitamin A)
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l Phytoene desaturase




Giai phap Golden Rice

IPP

Geranylgeranyl diphosphate

Daffodil gene l Phytoene synthase

Phytoene
Hoan chinh
. . 1 Phytoene desaturase
con dxu’omg Mot gene vi khuan
chuyén héa thwe hién hai chirc nang
Vitamin A g-carotene desaturase

Lycopene

Daffodil gene | Lycopene-beta-cyclase

B -carotene

Golden — . <
Rice (tien chat vitamin A)
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Nhirng su kién quan trong

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

{ « Tinh bot, syrup bap co

a4 Wi noéng do fructose cao,
B2 diu
— Pau nanh:
« Dau, lecithin, protein
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Nhirng sy kién quan trong

1999: EU doi hoi phai
dan nhan GM, ngéin
chin nhép khéau bip, dau
GM
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Nhitng su kién quan trong

-

(OUNTRIES GROWING GENETICALLY MODIFIED CROPS

In 2004, 81 million hectares worldwide were planted with GM crops, up 20% from 2003
@> 50,000 hectares @ < 50,000 hectares
’ I (5 b4

N

2005: 88,8 triéu hecta
duogc trong trén toan thé
gidi
— Ngii cbe bién ddi gen
+ 55% 6 My
— DPau nanh
- Bép
— Bong
« Ando, Trung Québc
— Cai dau
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g Ca héi la déng 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 bei Uy ban kiém soat Thudc va Thuwc
pham 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 nhirtng nhém bao vé moi trwong
va an toan thwc pham.

Gibng ca dwoc bién dbi di truyén, goi 1a ca hoi ‘AquAdvantage’, dwoc tao ra
b&i cong ty AquaBounty Technologies of Maynard, Massachusetts, c6 kha
ning biéu hién & mirc cao hormone ting trwéng so vé&i gibng ca héi tw nhién.
Gibng ca m&i nay c6 kha niang phat trién chi trong vong 18 thang dé c6 dwoc
kich c¢& day du thay vi 3 ndm déi v&i gidng tw nhién.
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(14 tr1 cua cac san pham lién quan dén cong
ngh¢ sinh hoc (2000)
« Thyc pham va do ubng — 35 ti USD

« Cong nghiép duoc pham — 24 ti USD
« Cong nghiép hoa chit — 12 ti USD
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e Cong nghé sinh hoc thay doi ca thé gidi

« Thyc pham bién d6i gen tré thanh nganh c6 gia tri thwong mai
16n nhat

« Hau hét ngil cbc GM khéng thude diét co

Brazil (11.3%)

Canada (6.0%)

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

wmmP'hy? - (b) GM crops by nation
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GLOBAL AREA OF BIOTECH CROPS %7‘

Million Hectares (1996 to 2005)

'I-i-.

cBB8s883ESSE

1906 1997 1998 1999 2000 2001 2002 2003 2004 2005
tncrease of 11%, 8.0 million hectares or 22 million acres, between 2004 and 2005

Sousce: Clive James, 2005
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Thuc pham Frankenstein
Khong kiém soat dugce?

e Chén gene mot cach ngau nhién
* Doc tinh
— Céc gen méi tong hop?

— D1 Ung
o
« An DNA!
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