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DNA tai to hop - Recombinant DNA
Vi tri cat gioi han.
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Mot kha nang tai 16 hop

& DNA ligase
ndi lai

Phan tx DNA tai 16 hop

DNA tai t6 hop la phan t&r DNA dwoc tao thanh tir hai hay nhiéu trinh tw DNA cla
cac loai sinh vat khac nhau
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Cong nghé DNA tai to hep - Recombinant DNA technology

Tap hop cac k¥ thuat tao nén cac phan tt DNA TTH nham dua
cadc gen méi mang théng tin di truyén ma hoéa nhing dic diém
mong muodn VA0 c4c té bao hodc co thé song.

DNA TH cd thé tao ra tr 2 hay nhiéu doan DNA (RNA) c¢6
nguon goc khac nhau, hodc tir DNA ctia c4c ¢4 thé thudc cac loai
khac nhau.

CHUYEN GEN KHANG VIRUT O CA CHUA

- §
.5 .

GIONG LUA DUQC CHUYEN GEN TONG HQP B-CAROTEN

il v i i e o FE Gidng ca chua binh thudng (bén trdi) va gidng ca chua
16ng lua dudc chuyén gen tdng hop B-Carotene cho hat gao vang (bén trél g 4 It} 4 3 n
vé giéng Ida binh thudng cho hat gao mau tring duc (bén phéi) dugc chuyén gen khang virat xodn 4 CMV (bén phai)

GMO (Genetically Modified Organism) déu 1a san pham ctia cong
nghé DNA TTH, hay cong nghé¢ DNA TTH la co so tao nén cac GMO
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Lich st hinh thanh

- 1972 — 1973: da tao nén DNA TTH in vitro (Berg, Boyer va
Cohen)

- 1973 — 1974: DNATTH c6 hoat tinh sinh hoc (Cohen,
Henlinski, Boyer).

Cac thuat ngir:

- K thuat tai to hop DNA (DNA recombinant technology)

- Ky thuat gene (Gene engineering) hay cong nghé gene
(Genetic technology)

- Thao tac gene (Gene manipulation)

- Tao dong phén tir (Molecular cloning)

- K§ thuat di truyén (Genetic engineering)
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Y T& bao nhan E.uu@ T& bao cho : t& b
A r e r @‘:ﬁch ADN tif 2 ngudn
I. So do khai quat (& O,

3 gt
- Bwoc 1: Nubi té bao chu dé tao e b
vector va té bao cho dé thu DNA < >\/ - ;
- Buéc 2: Tach DNA plasmid va DNA 1@
té bao cho
- Buée 3: Cat DNA plasmid va DNA
muc tiéu bang 1 loai enzym EcoRI dé
tao dau so le |
- Buge 4: Tron va nodi 2 loai DNA bang s -
enzyme noi tao DNA TTH hoan chinh
- Buée 5: Chuyén DNA TTH té bao | [> R ot
nhan (E. coli, nam men)
- Bwéc 6: Chon loc va nhan dong té l@ s

bao mang gene tai t6 hop -L i

g VLU | PAI HOC VAN LANG 6



KY THUAT TT HOP GEN.mp4

I1. Cac cong cu

2.1. CONg cu enzyme
2.2. Cac vector chuyén gene

2.3. Hé thong té bao chi
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II. Cac cong cu

2.1. CONg cu enzyme

- Enzyme cat han ché (Restriction endonuclease )
- Enzyme ndi (Ligase)
- Enzyme phién ma nguoc (Reverse transcriptase)

- Cac enzyme khac (DNA-polymerase, Nuclease, Tag-
polymerase)
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I1. Cac cong cu
2.1. CONg cu enzyme

a/ Enzyme cdt han ché (Restriction endonuclease )

- 1962: A. Aber phat hién enzym “han ché” sy sinh san cua phage
trong vi khuan va goi Restriction endonuclease -RE

- 1970: H. Smith tach duoc RE tir Haemophilus influenzae - Hinll.

— RE: cat ADN 1 céch dic hiéu nén duoc goi 1a E cit han ché

— VK ¢6 hé thong han ché - bién doi (restriction — modification
system) giup bao vé té bao khoi sy Xam nhap cua DNA la.
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2.1. CONQg cu enzyme

a/ Enzyme cdt han ché (Restriction endonuclease )

- Trinh ty nhan biét: 4-6 cap Nu doi xirng ddio nguwoc (palindrom)

Tagl (Thermug aquat/'cus) EcoRI (ESC/?E/‘ ichia CO//)
V“ “—l"
A
Y-
A
RsAI (Rhodopseudomonas sphaeroides) Pvdll (Proteus vulgaris)
h 4 \ 4
e T R il
e AlT & C AGIC T G
. .. G T CIGAC
1 HEEREERR
A

Hinh. C4c kiéu cit va nhan biét trinh tw nucleotide ciia enzyme han ché.
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2.1. CONQg cu enzyme
a/ Enzyme cdt han ché (Restriction endonuclease )

- Trinh ty nhan biét: 4-6 cap Nu doi xirng ddio nguwoc (palindrom)
- Cit tao thanh dau so le (sticky end) hay dau bang (cohesive end)

T o Fe ™ol
] |Em I“ o CeaeDNA 3 LLEL AR : 5
o o single-stranded
1. Recognition site of a restriction enzyme 2. Fragments with single-stranded ends
) GG CC 3 ) " G CC T 3
3 m CC?GG m ) 3 e (( ——
3. Recognition site of Haell 4, Blunt-ended fragments

A. DNA cleavage by restriction nucleases
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2.1. CONg cu enzyme

a/ Enzyme cdt han ché (Restriction endonuclease )

Restriction Enzymes
break axis of symmetry

J

& ...GAATTC ... 3'
I CT T M19 -

break
products are the same strand

Cleavagel EcoRlI

Sticky ends

5 — G | LA AT T C — 3
3 ——C T T A A GO————1 5

Restriction enzymes: http://www.symposcium.com/

- Cit tao thanh dau so le (sticky end) hay dau bang (cohesive end)
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2.1. CONg cu enzyme

a/ Enzyme cdt han ché (Restriction endonuclease )

(») Bluntends (Rest) _ .

5° 3 s 3*
Ala SEEEE EFEEEE
Tl IT ml |El A T

5 5 3 5

Kpnl 3' overhangs
5 == g 3 5 @-és—r‘f 5 3
Cl AL T Al c¥cu[T [T gg 'rT
a T Al I Gl Gl al [a ™ T E]@[j]@’ A
3 = 3 5 3 s 3 5

Sticky ends generated after restriction digestion

http://upendrats.blogspot.com/2014/07/

- Khoang 3000 RE véi 230 trinh ty nhan biét khac nhau.
- EcoRI: Escherichia coli R: dong vi khuan; I: tht tu tim ra (1: dau tién)
a VLU I DAI HOC VAN LANG 13
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Examples of restriction endonucleases with their recognition sites

Enzyme Source Recognition Sequence Cut
EcoRI Escherichia coli 5'GAATTC 5---G  AATTC---3'
3'CTTAAG 3---CTTAA G---5'
EcoRll Escherichia coli 5'CCWGG 5---  CCWGG---3'
3'GGWCC 3---GGwWCC ---5'
BamHI Bacillus amyloliquefaciens 5'GGATCC 5---G  GATCC---3'
3'CCTAGG 3---CCTAG G---%'
Hindlll Haemophilus influenzae 5'AAGCTT 5---A  AGCTT---3'
3'TTCGAA 3---TTCGA A---5'
Taql Thermus aguaticus 5'TCGA 5---T CGA---3'
3'AGCT 3'---AGC T---5'
Notl Nocardia otitidis 5'GCGGCCGC 5'---GC GGCCGC---3'
3'CGCCGGCG 3'---CGCCGG CG---5'
Hinfl Haemophilus influenzae 5'GANTC 5'---G ANTC---3'
3'CTNAG 3'---CTNA G---5%'
Sau3A Staphylococcus aureus 5'GATC 5---  GATC---3'
3'CTAG 3---CTAG ---3'
Povll* Proteus vulgaris 5'CAGCTG 5---CAG CTG---3'
3'GTCGAC 3'---GTC GAC---5'
Smal* Serratia marcescens 5'CCCGGG 5'---CCC GGG---3'
3'GGGCCC 3'---GGG CCC---5'
Haelll* Haemophilus aegyptius 5'GGCC 5---GG CC---3'
3'CCGG 3'---CC GG---5'
Alul* Arthrobacter luteus 5'AGCT 5---AG CT---3'
3'TCGA 3'---TC GA---5'
EcoRV* Escherichia coli 5'GATATC 5---GAT ATC---3'
3'CTATAG 3'---CTA TAG---5'
Kpnl Klebsiella pneumoniae 5'GGTACC 5'---GGTAC C---3'
3'CCATGG 3'---C CATGG---5'
Pstl Providencia stuartii 5'CTGCAG 5'---CTGCA G---3'
3'GACGTC 3'---G ACGTC---5'
Sacl Streptomyces achromogenes 5'GAGCTC 5'---GAGCT C---3'
3'CTCGAG 3'---C TCGAG---5'
Sall Streptomyces albus 5'GTCGAC 5---G TCGAC---3'
3'CAGCTG 3'---CAGCT G---5'
Scal Streptomyces caespitosus 5'AGTACT 5---AGT ACT---3'
3'TCATGA 3'---TCA TGA---5'
Sphl Streptomyces phaeochromogenes 5'GCATGC 5---G CATGC---3'
3'CGTACG 3'---CGTAC G---5'
Stul Streptomyces tubercidicus 5'AGGCCT 5---AGG CCT---3'
3'TCCGGA 3'---TCC GGA---5'
Xbal Xanthomonas badrii 5'TCTAGA 5'---T CTAGA---3'
3'AGATCT 3'---AGATC T---5'
* = blunt ends

N=CorGorTorA
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2.1.€0Nng cu enzyme —
/

b/ Enzyme noi (Ligase)
Hinh thanh cau phosphodiester gan cac nucleotid ké can véi nhau

Co cac ligase sau:

- T4 DNA (RNA) ligase: li trich tir phage T4 xam nhiém E. col

- T4 polynucleotide kinase: li trich tir phage T4 xAm nhiém E. coli
- Alkaline phosphastase: li trich tir E. coli hay tir rudt bé

hosphat
pHOSPHAE hypdrocy]

»
A-+-A-%T-T-»[-»

G

.
?“ﬂ".“ﬂ; Voo o hapererece
cohesive Annealing
0 A SCTHET A G

Ligation

—>

w-G-+A-+-A-*T-»T-%C=
- G-0-T-%T-2-A-%f] =54

'-E+T+T+FI+FI*
Co ché tao lién két phosphodiester cua ligase
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2.1. CONg cu enzyme

b/ Enzyme néi (Ligase)

W L

3'-OH 5'-

| T4 DNA ligase
+

ATP

+
MgClz

5'-P 3-OH

3'-OH 5'-P

|
DXOODDODOAX

Blunt end DNA ligation

The process of blunt-end ligation

g VLU | PAI HOC VAN LANG
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sabl)
T4 DNA ligase
+

ATP
+

MgC.

[l

Sticky end DNA ligation

The process of sticky end ligation
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2.1. CONg cu enzyme

¢/ Cac enzyme khac mARN (ARN thong tin)
5! R DD 31

Enzyme phién ma nguoc (reverse

transcriptase) 1 @ Enzym phién md nguoc

- Tong hop soi DNA bo sung c- CADN (ADN b sung)

DNA (complementary DNA) tur g
mdt sor  MRNA hoac tu |
polyribonucleotide tong hop 2 @ Enzym nhan dot ADN

- c-DNA ¢6 thé tong hop thanh c- ADN mach kép

DNA kép (c-DNA duplex) nho 3'm]]mm 5
DNA polymerase. c-DNA kép duoc 5 j

dung tao dong c-DNA. f,
Su tao thanh ADN b6 sung tir ARN.
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2.1. CONg cu enzyme

¢/ Cac enzyme khac

Enzyme

Chirc nang

DNasel

Phan hay DNA mach kép bang phan tng
thay phan noi lién két phosphodiester
(Endonuclease)

Nuclase BAL31

Phan huy 2 dau mat 3’ va 5° cia DNA (Exon

nuclease)
S1 nuclease Cat DNA mach don
Poan Klenow DNA polymerase chi con hoat tinh

exonuclease 3’-5°

Tag polymerase

DNA polymerase chiu nhiét tir vi khuan
Thermophilus aquaticus
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II. Cac cong cu
2.2. C&c vector chuyén gene
Plasmid

- DNA vong tron
- Sao chép doc 1ap trong té bao
- C6 mdt so gene c6 kha niang biéu hién thanh protein.

Vector chuyén gen la Bacterial DNA Plasmids

- Phan tir DNA c0 kha nang tu tai ban
- Ton tai doc 1ap trong té bao
- Mang duoc gene mong mudn

g VLU | DAI HOC VAN LANG 19



I1. Cac cong cu

2.2. Cac vector chuyén gene

Y&u cau toi thiéu ddi voi vector chuyén gene

- CO trinh tu khéi dau sao chép (Ori) dé
tur sa0 chép ma ton tai doc 1ap

- Trinh tu nhan biét cho RE tao vét cit
de chen gene la

- Trinh tu Promoter (vung khoi dong)
tao dicu kién phién ma gene la

- Pam bao su di truyén bén vimng cia
DNA tai to hop

- CO gene danh dau (marker) dé dé
dang nhan biét cac gene la.

g VLU | DAI HOC VAN LANG

EcoRI
‘ HindIII
- BamHI
AmpT z
gene Tet
i / gene
Pstl Sall

N/

Origin of
replication

Ampicillin resistant
Tetracycline resistant
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Cac loai plasmid

- Plasmid thé hé thir nhat: tim thay trong tu nhién (ColEL1,
0SC101...)

- Plasmid thé hé thir hai: plasmid nhan tao (pBR322: kich thudc
4364 bp, mang hai gen ApR, TetR va 20 vi tri nhan biét duy
nhat cua cac enzyme cat gidi han)

- Plasmid thé hé thir ba: day la cac plasmid manh hién nay c6
hal dac tinh co ban

— Kich thudce nho

— C6 mang mot polylinker

a VLU | DAI HOC VAN LANG



I1. Cac cong cu

2.2. Cac vector chuyén gene

CA&c irng dung quan trong ciia Vector chuyén gene

- Tao dong va khuyéch dai trinh tw DNA (nhiéu ban sao),
- Nghién ctru su biéu hién ctia doan DNA,

- Chuyén gene vao té bao cac sinh vat khac,

- San xuat RNA,

- San xuat protein tir gene dugc tao dong.
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2.2. Cac vector chuyén gene
Cac loai vector chuyén gen

Vector Pic diém Kha ning chen Ung dung
Plasmid Dang vong 0,1 —10kb Procaryote
Phage A Ty dong xam nhiémva | 15—-23 kb Lap ngan hang gene
sinh san trong TB vi
khuan
Cosmid Plasmid + doan cos cua | 45kb Lap thu vién gene
phage A
Phage M13 DNA mach don Xac dinh TT Nu. San
xuat mau do .Gay dot
bién diém dinh hudng
BAC (Bacterial artificial | NST nhan tao vi khuan | 50 — 300kb
chromosome)
YAC NST nhan tao nam men | 100-2000kb
MAC (Mammalian AC) | NST nhén tao BVco vu >2000kb
huAC (Human AC) NST nhan tao nguoi >2000kb

23




2.2. C4c vector chuyén gene

Plasmid Ti

- Kich thudc 200KDb, tir Agrobacterium tumefaciens
- Chuyén gen O thuc vat

- Chuyén va gan ngau nhién vao bo gene cua té bao

RECOMBINANT DNA TECHNOLOGY PROCESS @BBYJus

" DNA Containing

the gene of interest 4ia =
! th ; " Inserted T DNA
.. p/ \@\A carrying new gene

Recombinanat
Ti plasmid

T DNA
; Ti Plasmid )
Site where

restriction

Agrobacterium Plant with
tumefaciens new trait
o. Treat foreign DNA and e Introduce the recombinant e Regenerate new plant from
plasmid with restriction plasmid into cultured plant cultured cells.
enzyme and DNA ligase. cells,

https://byjus.com/biology/recombinant-dna-technology-process/ 24



I1. Cac cong cu
2.3. Hé thong té bao chi
Muc dich

- Nhan nubi tao s6 luong 16n ding cho thi nghiém tao dong;
- Biéu hién gene, dac biét & Eukaryote;

- San xuat protein tai to hop.

\

a VLU | DAI HOC VAN LANG
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2. 3. Hé thong té bao chi
a/ Escherichia coli (E.coli)
- Vi khuan G-, hinh que, khoéng doc,
- Dé nudi cay va nhan dong,
- Dé chap nhan céc loai vector khac nhau,
- B6 gene khoang 4,6 x10° cap base.

b/ Saccharomyces cerevisiae

- Eukaryote don bao, biét rat chi tiét vé di truyén va sinh ly
- Dé dang nubi cay trong bioreactor va thu sinh khoi,

- Phan 1ap duoc nhiéu promotor hoat dong manh,

- Thuc hién bién doi sau dich ma tao protein c6 du HTSH,
- San xuat protein tai to hop dé dang,

- Sinh vat an toan.
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2. 3. Hé thong té bao chi
c/ Cac hé théng té bao thuc vit
- Tao don bao: Chlamydomonas reinhardii

d/ Heé thong té bao dong vit

- TB than khi xanh chau Phi (COS- African green monkey
Kidney)

- TB than chuot dong con (BHK- Baby hamster kidney)

- TB than pho0i nguoi (HEK-239- Human embryonic kidney)
- TB tr cung chudt bach (CHO-Chinese hamster ovary)

- TB con tring nudi baculovirus biéu hién protein ngudi

- TB tuyén trung Caenorhabditis elegans

g VLU | DAI HOC VAN LANG



[11. K¥ thuat va phwong phap cin ban

3.1. Thu nhan gene

a/ Thu vién DNA tir b§ gen (Tach cac doan DNA tir bd gen co san)
b/ Tong hop gene biang phwong phap hoa hoc

¢/ Lap ngan hang c-DNA (STH gen tir mMARN tuong trng)

a VLU | DAI HOC VAN LANG



[11. Ky thuat va phwong phap can ban

3.1. Thu nhan gene
. A i DNAis extracted \ [
al Tur thuw vign DNA bg gen @ from cells and 2 :
dige;tegi with a
- Shotgun: toan bo DNA cia festicton enzyme
sinh vat duoc cat doan nho @ -
bang co hoc hay RE va gan
\ A DNA fragments
vao vector tao dong. are inserted into ‘

cloning vectors

— Sur dung trong lap Ngén Bacterial cells are
hang/thu vién DNA bd gene | L f,?;g;f;;f”“e““‘”t“ O
(Bank/Library of genomic ()

DNA) ) O OO

(8
(O R

https://www.bosterbio.com/protocol-and-troubleshooting/molecular-biology-principle-
library-construction
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[11. Ky thuat va phwong phap can ban
3.1. Thu nhan gene
b/ Tong hop gene bang phwong phap hoa hoc

Attachment of
37 mnucleotide to

Support support particle S- -
< G
L = -+
PN

v
3
gz‘T D “‘—“ii‘—<_2

<

- L&
A
<
R 1 f

ermowva rom

- Dua trén trinh ty nucleotide da biét cia gen — tong hop nhan
tao Cac gen can thieét.

Tao gen ma hoa somatostatin(14 a.a) va biéu hién trong E. coli

g VLU | DAI HOC VAN LANG
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[11. Ky thuat va phwong phap can ban

3.1. Thu nhan gene

¢/ Lap ngan hang c-DNA

Tao gen tir cac MRNA nho
enzyme phién ma nguoc

Uu diém:

- Chta trinh ty ma hoa lién tuc
cua mot gene (khong chira doan
Intron)

- Gam nhe dang ké viéc xac dinh
dang dong mong muén tir ngan
hang gen.

a VLU | DAI HOC VAN LANG

Formation of a cDNA Library

A cG

DNA

BHSTER
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Polymerase Chain Reaction, PCR

PCR dwa trén 3 buéc 6 nhiét do khac nhau.

1- Bién tinh: tao day don DNA véi nhiét 3o 94°C
2- Bat cdp: lai gitta primers va DNA don. Nhiét d6 khoang 50°C
3- Kéo dai : tao day DNA bé sung véi tdc dong cta polymerase va
dNTPs: 72°C.
Lap lai chu ky khoang 30-40 lan sé tao ra so lugng DNA can
khuéch dai dt quan sét trén gel qua qué trinh dién di

Thanh phan phan Gng

- Mau DNA can khuéch dai

Cac Primer (cac moi)

Polymerase chiu nhiét

dNTP (cac loai nucleotde triphosphate)

Dung dich dém thich hop va MgCl,

a VLU | DAI HOC VAN LANG 32



Polymerase Chain Reaction, PCR

X PCR Components | PCR Cycle DNA pg:‘er Nucleotide
Components ‘
/ c © \

~z
DNA Sample Primers Nucleotides

Denaturation
94-98°C

- El )

Taq polymerase Mix Buffer PCR Tube

%

Annealing
50-68°C

i ) d

PCR Cycle 12°C

r— Thermal Cycler

https://www.google.com.vn/search?biw=1366&bih=632&tbm=isch&sa=1&ei=zZ3NWXYbsCNCh-
NannAnaRNL.n—nrrirhainiraartion&og=PCR+chain&gs_l=img.1.2.0i1913j0i8i30i1912.542006.545526..549906...0.0..0.322.1882.0j5j3j1......0....1..gws-wiz-
<r_i-znE#imgre=rTaj_H2Pn-ntrM:
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Polymerase Chain Reaction, PCR

RESEARCH METHOD

-

Primer  New \2 — — =

DNA

@@\

6 m—
0T N
arget ew %_,
sequence PN A / & _, — <
% i = \
S

© 2001 Sinauer Associates, Inc.
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[11. K¥ thuat va phwong phap can ban
3.2. Tao plasmid tai to hop

a/ DUNg cac dau co két (so le)
b/ DUNg cac doan naéi (linkers)

¢/ Dung enzyme terminal transferase

a VLU | DAI HOC VAN LANG



[11. K¥ thuat va phwong phap can ban

3.2. Tao plasmid tai t6 hop

a/ DUNg cac dau co két (so le)

¥
]I=DJIIIEIIéH

Ta\rﬁe.-\- qene
[e. A 'msu&\n cy.rw)

G CTTAA
mamre L T
\Hybridization/
I\ Y
~ ®
(o)

o Recombinant 5
DNA
molecule
https://byjus.com/hiology/recombinant-dna-technology-process/
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[11. K¥ thuat va phwong phap can ban

3.2. Tao plasmid tai t6 hop
b/ DUNg cac doan néi (linkers)

EcoRl

Figure (6.7);
5| ccq AATTCGﬂy Decameric linker molecule igation: of ikers
3'|cecTTAA ked s that contamn EcoRI

site by T, DNA

ligase with the

5 T4DNA blunt ended foreign

CJ  igase ] DNA  molecules.

| I A I Consequently, the
Blunt ended foreign —c CT ] resulting DNA
DNA linker molecules molecules have
l EcoRl cohesive ends Dby

the restriction

enzyme EcoRI.

DNA ligase This DNA 1s joined

with the vector that

15 treated with the

same restriction

EcoRl cleaved vector Y
Recombinantvector
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[11. Ky thuat va phwong phap cian ban

3.2. Tao plasmid tai t6 hop

¢/ Dung enzyme terminal transferase

“f;: R, '

L y A P g %
.'tj 3 ~ Plasmid K{f§; vv?;\ \Q(("g A
e | j vector = C
>

~ -
:j X TTT T 7 T T T TTTTTT
‘;X%\ L;? :_"4 }EjTTTTTTl-f.‘..l.l.l.:.x..‘.......;
& ok ~
‘(ﬁ’ r )>>> C’%‘X}} K\Yj
LA \

T s
il ' I
: 79)) % Start with linear
3 :

£3 A fragment of DNA
j B I ST
£ =, S
A £ > Chimeric

’ Add dT to 3' ends E =
Add dA to 3’ ends with terminal transferase - j =
with terminal transferase F 3 =)
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[11. Ky thuat va phwong phap can ban
3.3. Bién nap DNA téi t6 hop vao té bao

a/ Hoa bién nap
b/ Pién bién nap
¢/ Vi tiem

d/ Ban gen

e/ Liposome, virus
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ADN tdi té hop

I
Chuyén %én té bao nhin Té bao nhan
— ®
Lam dian mang = Ca(Cl, @
hoac xung dién — ©
| |
b |
ADN tii to hop AND cua té bao nhin

A 40
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VI tiém

Microinjection
needle with
foreign DNA

i<
' Cytoplasm
Holding pipette Host cell

Nucleus
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Bin gen

DNA coated Cell’s DNA
golden particles !
s s s ‘3 ™~
Plant cell

Gene gun

¢)

A plant cell with
.~ the new gene

Transgenic plant Cell division .

Tao cdy chuyén gen bang ban gen
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5. Chon loc, tao dong va sw biéu hién gene
5.1. Xac dinh dong vi khuén chira plasmid tai 6 hop

“ﬂﬂ\ [
CIDN

Transi'nrm-ﬂ-d

Overnight Growth

Transformed Mon-transformed
Call Cell

o~ . Mutrient medium
g’ N A
ampicillin

b it Ampicillin-resistant colonies
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5. Chon loc, tao dong va sw biéu hién gene
5.1. X&c dinh dong Vi khudn chiva plasmid tai 6 hop

Ampicillin resistance gene (Amp+) Amp+

Cloning
vector

Recombinant

vector

-
-

Several unique

No DNA insert restriction sites DNA insert
(non- locZ recombinant
recombinant) aczgene

/ N\

B-Galactosidase B-Galactosidase

active inactive
Colony blue Colony pale

Grow in medium

containing Amp*,
—® constructa

done library
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5. Chon loc, tao dong va sw biéu hién gene

5.2. Sw biéu hién ciia gene thanh protein

Recombinan
DNA
DNA insertion

Bactena Bacterial Then the proteins can be

cell Chf omosome removed from the bacteria
\ by brealdng the cell walls

either chemically or by

mechanical means.

Pmteinsolution‘ é
Protein Purification

by gel-electrophoresis
Clone - .

i . : - R
a Addition of proteins and chemicals ﬁ’f Y,
. - \l' AA. _.' '_;
that dramatically enhance the 5

production of a specific protein
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LAI NUCLEIC ACID - nucleic acid hybridization

- Tham Southern (Southern blot), do E. Southn tim ra,
dung cho ADN

-Tham Northern (Northern blot), ding cho ARN

- Lai tai cho (in situ hybridization)
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XAC PINH TRINH TU NUCLEOTIDE CUA GEN

Phwong phap hoa hoc cuia Maxam-Gilbert
Phwong phap didesoxy cua F. Sanger

Phwong phap dung may tw dong

a VLU | PAI HOC VAN LANG 47



4.1. Vi sinh vét chuyén gene

4.2. Thwe vat chuyén gene
4.3. Pong vat chuyén gene
4.4. Khai thac DNA b6 gen
4.5. Cong nghé protein TTH
4.6. Chan doan phan tir

4.7. Cong nghé gene d6i véi sirc khée con nguoi

4.1 Trong nONg nghiép

4.2 Trong cong nghiép, y dwoc
4.3 Trong thwe pham

4.4 Linh vue khac
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IV. Ung dung

4.1. Vi sinh vat chuyén gene

- Genomics vi sinh vat: giai trinh tuy hon 200 loai vsv.
- San xuat cac hop chat so cap va tht cap.

- C6ng nghé bé mit té bao nam men.

a VLU | DAI HOC VAN LANG
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4.1. Vi sinh vat chuyén gene

San xuat insullin nguoi

Insulin 12 mot loai kich t6 thudc loai polypeptid do tuy tang cua nguoi va dong
vat sinh ra. Thiéu insulin thi khéng duy tri dugc duong huyét, khéng tich liy duoc
glycogen va lipid, khong diéu hoa va khong ché duoc nhiéu qué trinh trao doi chat
trong co thé.

Hién nay, hau hét nhitng phuong phap san xuat insulin thwong mai déu dua trén
cac chung ndm men (Saccharomyces cerevisiae) hoic vi khuan (E. coli) két hop voi cac
k¥ thuat gene dé san xuat insulin ngudi tong hop.
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Vacxin viém gan B:
v Bénh viém gan B do virut viém gan B ( trudc day thuong goi la siéu vi trung viém
gan B ) gay nén. Bénh gay ton thuong & gan va dan dén hau qua 1a viém gan man

tinh, xo gan, ung thu gan...

v C6 hai nha san xuat Merck (M¥) va Matsubazo (Nhat) dong thoi tim ra phuwong phap

tai to hop ding nAm men san xuat khang nguyén HBs.
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4.1. Vi sinh vét chuyén gene

San xuat interleukin-2 chira ung thw

v Interleukin-2 1a mét cytokinin duogc san xuat bai cac lympho bao T hoat hoa

Y IL-2 1a sén pham protein trj liéu tai t6 hop dau tién duge tién hanh nghién ctu tron

ven tir khau thiét ké gen ban dau dén tao chung vi khuan E. coli tai to hop mang gien

IL-2 ctia ngudi va ca thir nghiém san xuat trong diéu kién tiéu chuan GMP.

Intery 3
Cukin-2, human (* 2

- &
53
gan}’u‘(gg S28 cOo1 _(:[}rp
o Hg. 5 ml
nant (e Soh) ™)

> i =
- -

r A W& 525,
' o e 18 researct, onily

in
Fagnostic procedures.

13927, 2014 g o8

00 Jun ! <3

I":‘Eﬂeukin—zv "“"::cd % Sto o
a7 o001

Moo, 528 001, .
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IV. Ung dung
4.2. Thue vat chuyén gene
- Cai thién giong cay trong: khang thudc diét co, khang bénh,
- Tao giong chong chiu diéu kién khi hau bat loi,
- Tao sic td & cac thuc vat chuyén gene,
- Bién doi chat luong thuc pham cay trong,
- Thuc vat san xuat vaccine, protein trj liéu.

GIONG LUA DUQCT CHUYEN GEN TONG HQP B-CAROTEN CHUYEN GEN KHANG VIRUT O CA CHUA

-
LA Y

Gidng lta dugc chuyén gen tdng hgp B-Carotene cho hat gao vang (bén trél) P ¢ R S S T R
vé gidng lda binh thudng cho hat gao mau tréng duc (bén phii) Giong ca chua binh thudng (bén trdi) va giong ca chua

dugc chuyén gen khang virdt xodn 1 CMV (bén phai)

Ngd chuyén gen (Bt)

53
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4.2. Thue vat chuyén gene

- Cay trong chuyén doi gen duoc tao ra lan dau tién vao 1982 - cay
thudc 14 chong khang sinh.
- Nhitng khu vuc trong thir nghiém cay thube 14 ¢6 kha ning chong
thude diét co dau tién 1a & Phap va Hoa Ky vao nam 1986.

- Cay trong bién d6i gen dau tién

duoc phé chuan ban & My vao nim
1994 la ca chua FlavrSavr.

54
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4.2. Thwe vat chuyén gene

HIEN TRANG CAY TRONG BIEN POI GENE TOAN CAU

GMO KHAC
1%
BONG GMO (1,29 TRIEU HA)
13%

CAlI CANOLA GMO
5%

94.1
BAP GMO TRIEU HA

31% PAU NANH GMO

50%

Céc loai cay trong bién doi gene GMO phd bién trén thé gidi
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4.2. Thwe vat chuyén gene

Ti LE CAY TRONG BIEN POl GENE/TONG DIEN TiCH
CAY CUNG LOAI CUA 5 NU'GC TRONG CAY GMO
LON NHAT THE G101 2017

09

=N
(e (e (e

23,6 TRIEU HA (GAN 100%)
13,1 TRIEU HA (95%)

11.4 TRIEU HA (93%)

Ti |é cay trong GMO tai 5 qudc gia

a VLU | DAI HOC VAN LANG

08

56



4.2. Thwe vat chuyén gene

‘ 1 7 TRIEU NONG DAN
= TRONG CAY GMO
LP-

1 89' TRIEU HA CAY TRONG GMO

TRONG NAM 2017
C6 17 triéu ndng dan canh tac cac cay trong GMO trén thé gidi.
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4.2. Thue vat chuyén gene

67 QUOC GIA CHAP NHAN GMO TU' NAM 1996
24 NU'GOC TRONG GMO - 43 NU'OC NHAP KHAU GMO

e P

T 2016 dd c6 67 qubc gia chap nhan trong hodc str dung thue pham GMO, trong d6 c6
24 nudce cho phép trong GMO va 43 nude cho nhap khau loai thuc pham nay.
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4.2. Thwe vat chuyén gene

HIEN TRANG CAY TRONG GMO @ VIET NAM 2017

45, 000
NONG DAN TRONG
37-500 CAY BIEN POl GENE

22 GIONG GMO PUQC
THUONG MAI HOA
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4.2. Thue vat chuyén gene

San pham Pac diém

Cai dau Chong chiu chat diét ¢, ham lwong oleic acid cao
Ngo Chdng chiu chat diét cd, khang con tring.
Bong Chdng chiu chat diét cd, khang con tring.
Khoai tay Khang con trung, khang virus.
Pau twong Chong chiu chat diét ¢, ham lwong oleic acid cao.
Bi Khang virus.
Ca chua Chin cham.
Lda Chdng chiu chat diét cd, san xuat vitamin A.
Pu du Khang virus.

ov



IV. Ung dung
4.3. Pong vat chuyén gene

- Bong vat mang gene ngudi lam mo hinh thi nghiém (bénh di
truyen, ung thu, thoai hoa co, viém khop,...)

- San xuat protein tai t6 hop,
- Chan nuoi gene (gene farming),

CHUOT NHAT DUOC CHUYEN GEN MA HOA
HOOCMON SINH TRUONG CUA CHUQT CONG

Shade binh thudng (bin wréi) vl chuit due
w3 héa mén ewing (GH) < ;;oa phii
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LON THAN THIEN VOI MOI TRUONG

v Pay 1a mot con lon duge bién d6i gen dé
tiéu hoa va xu Iy phdt pho tot hon. Luc
trudc, phan lon ¢6 ham Iuong acid phytic
cao, mot dang ctia phot pho nén khi néng
dan st dung phén hiru co lam phan boén,
loai hoa chat nay chay vao c4c luu vuc
song. Piéu nay khién :

v Taond hoa

v Lam can kiét oxy trong nudc

v Giét chét sinh vat bién.
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CUU CHUYEN GEN

Chuyén gen 1am tang :

- Ham lugng systein

-Lam tang toc d6 moc 16ng

-Lam tang tong hop collagen

-Lam ting d6 bén cua da

- P4 tao ra duoc giong ctru chuyén
gen ma cé thé tu thay bo 16ng khi
an mot loai thirc an dac biét du
khdng can cat xén 16ng.
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BO CHUYEN GEN

< B0 san xuat ra ..."sira nguoi"
nhw thé nao?

DNA nhan tao (hoic DNA TTH) voi
gene ma hoa protein sira nguoi s€ dugc tich
hop vao mot dong virus, dong virus
nay duogc thiét ké dic biét c6 kha ning chén
DNA vao bd gene bén trong té bao bo sira.
Sau d6, vat liéu di truyén mdi s& chuyén vao
té bao tring cua bo céai bang mot quy trinh
goi 1a "Chuyén giao hat nhan té bao soma"
(Somatic Cell Nuclear Transfer) - Bo con
sinh ra s& mang gen "sita nguoi" va san xuat

dugc "slra nguoi‘
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IV. Ung dung
4.4. Khai thac DNA b6 gen
a/ Genomics

- Xac dinh trinh ty nucleotide cia bo gene va chirc nang cua chung
- Phat hién, bao ton su da dang sinh hoc, str dung chung.

b/ Proteomics

- Nghién ctru cau hinh (conformation), vi tri (localization), cac bién
do6i (modification), twong tac (interactions), chirc niang (function)

- Tao hormone, vaccin tai t6 hop dung chira tri bénh.

¢/ Human Genome Projet m)

d/ Cac nganh hoc khac

- Cellomics: NC chtrc ning th va tac dong ctia thude & cap do tb.
- Metabolomics: g dung CN gen di€u khién trao doi chat.
- lonomics: NC co ché cac gen chi phoi diéu hoa cac ion trong tb.
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GIAI BO GEN NGUOI.ppt

IV. Ung dung

4.5. Cong nghé protein TTH

STT |San pham CAc bénh diéu trj

1 Insulin Tiéu duong

2 Interferon alpha Viém gan siéu vi B, ung

thu, ...

3 Interferon beta Xo cung

4 Hormon tang trudng nguoi Thiéu ning ting trudng

5 Erythropoetin Thiéu mau

6 T-PA (tissue plasminogen Nhoi mau co tim
activator)

7 G-CSF (granulocyte — COLONY | Giam bach cau do hoéa tri
Stimulating Factor)

a VLU | DAI HOC VAN LANG
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IV. Ung dung
4.6. Chan doan phan tir

- Dya trén pp lai DNA: dac hiéu, nhay, chinh xac

- DNA marker: chudi DNA dung dé phan biét giira 2 ca thé, 2
dong hoic 2 giong khac nhau.

- Biomarker: dau chuan sinh hoc
- DNA fingerprinting: dau van tay di truyén

- Microarray va Biochips.
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IV. Ung dung
4.7. Cong nghé gene doi véi sire khoe con ngwoi
Xét nghiém SNP (Single Nucleotide Polymorphism)

- Thiét ké thudc cho tirng bénh nhan
- Nhan dang tirng nhom bénh, xac dinh phuong thirc diéu tri.

Pharmacogenomics (Duoc hoc bo gene)
Cung cap céach chita bénh an toan va hiéu qua cho tirng c nhan.

Gene therapy:
- Chuyén gen lanh thay thé gene sai hong
- Thay thé gene
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