+ I. Cac enzyme cat gi&i han (RE)
—1. Nguén géc
— 2. Phan loai

+ II. Ky thuat di truyén

—1. Vector tao dong

—2. Té bao chu

— 3. Ky thuat tao dong
« A. Chién lwgc tao dong
* B. PCR
4. Thw vién gen
A. Thw vién bo gen

Cac enzyme sur dung trong
k¥ thuat tao dong

1.Restriction endonuclease
2.Cdc enzyme bién déi DNA
Nuclease:
Exonucleaselll, DNasel nucleaseS1
DNA polymerase:
DNA pol.I,Rtase, RNA pol.
Enzymes bién doi dau cuéi DNA:
Polynucleotide kinase,terminal trasferase
3.DNA ligase

iestriction Enzyme (RE)

oc tim thiy trong cac loai vi khuan
ac nhau la cac endonuclease cé kha
nang thay giai DNA mach déi & nhirng vi

-_ tri xac dinh

“= = Vi khudn sir dung restriction enzyme dé
bao vé ching khéi cac DNA ngoai lai

-~ Vi khuin c6 mét co ché dé bao vé DNA

cua chung khéi hoat dong cua cac
restriction enzyme ctia ban than.

« Cac RE hop thanh hé théng bao vé &
prokaryote, chwa cé hé thong twong tw
nao dwoc phat hién & eukaryote.

» Chung dwoc phan lap va str dung cho cac
phong thi nghiém

Vai tro sinh hoc ctia RE

« Hé thdéng bién déi gi®i han-restriction enzyme
dwoc hoat dong cuing véi hé théng methylase.
Methylases la enzyme thém nhom methyl vao
nucleotide chuyén biét (vao A hay C) trong
trinh tw nhan biét (recognition sequence). Sw
methyl héa ngin chidn sw nhan biét cia
restriction enzyme.

Do d6, restriction enzyme trong mét té bao
khéng phan cat DNA cta chinh né. Tuy nhién
restriction enzyme cé thé phan cat DNA ngoai
lai xam nhap vao trong té bao nhw cua
bacteriophage.

Restriction Endonucleases

Loai |- c6 nhiéu tiéu don vi,cé hoat tinh
endonuclease va methylase, cat mét cach
ngau nhién tai vi tri cach vi tri nhan biét

(recognition sequence) 1000 bp

Loai lI- cat DNA ngay vi tri nhan biét, khéng
can ATP, hau hét & dang don phan

Loai lll- c6 nhiéu tiéu don vi, cé6 hoat tinh
endonuclease va methylase cat cach 25 bp
ttr recognition sequence




Restriction Enzyme

» Restriction enzyme
(endonulease) cat
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Cau ndi ddng hoa tri

nao bj RE cat?

— Céu néi dong hoa tri
(trong mét chuoi)

— CAu néi hydrogen
(gidra hai chuoi)
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RE hoat déng nhu thé nao?

Recognition

Sequence

+ Vi tri nhan biét ctia enzyme

~ Mdi enzyme cat DNA tai mét
trinh ty dac biét > restriction
site Netl | tetcecee
- Enzyme nhan biét 4-, 6- hodc TG
8- cip base, trinh tw [&p dao R CTAG
(palindromic sequence)

GGATCE

BamH I FOTARE

GAGCTC

Sac1 cTceae

GAGCTC
NTCRAR

GANTC
CTHAG

FUGATCTY
FyCTAG Y

SsL I

Hinf I

Xho II

Hoat dong cuia RE

Enzyme Ngudn tir vi sinh Trinh tw nhan biét
Do
GATGAATTCGCATCGGATCCGAATCCGCTCTTTCAA EcoRl Escherichia coli 5 GAATTC 3’
CCTGCGATCGAC TACTTAAGCGTAGCCTAGGCTTAGGCGAGAAAGTT 3' CTTAAG 5’
Trinh t dc hiéu Taql Thermus aquaticus 5 TCGA 3
T 3'AGCT 5’
GGACGCTAGCTGATGAATTCGYATCGGATCCGAATCCGCTCTTTCAR Hindlll Haemophilus influenzae 5'AAGCTT 3’
CCTGCGATCGACRACTTAAGCGTAGCCTAGGCTTAGGCGAGARAGTT \ ,
3'TTCGAA 5
BamHI Bacillus 5' GGATCC 3’

Cét amyloliquefaciens 3'CCTAGG 5’
GGACGCTAGCTGATG AATTCGCATCGGATCCGAATCCGCTCTTTCAA - -
COTOCGATCORCTACTTAR GCGTAGCCTAGGCTTAGGCGAGAAAGTT Alul Arthrobacter luteus 5'AGCT 3

Q 3'TCGA 5’
3 0O ie Producing 5 cverhangs N .
C ac R E ph o b ien EcoRl (Eschericia colt R factor) GRATTC . 3 AATTC € El
EcoRI 5 iAATTC 3 - —CTTA 5110— 3 U CTTAR 3
.. SCTTAAGS '
— Escherichia coli \ )
\ 3 averhangs ) e . "
—_5nhéra do Patt fPrownd=ncio stuarh) = GIGERE — u CTCLA N
Hindlll 5 — GACGTC 3 ACGTE G 5
B s A |
- Haemophilus influenzae s T Blunted ends i
_ 5 nhbéra Al {Arthmbaster lates) — AGLT 3 LT Moo
Pstl . —TC‘GF‘ 3 GA w3
. Ps .
— Providencia stuartii Men-palincromic sequence h.r
3' nhé ra lnl iforsella nanlquefociens) 5 CCTCMMNNMNMN 5 LCTCNNMNNNN 3

3 CACGTC s

4.

B. Examples of restriction enzymes

3—GGAGNN NNNI'\H'\ 3 M= GCACNMMNIY 5




DPau dinh va dau bang

« Khi cac enzyme cat, chiing cé thé tao
ra
—PAau dinh: mét sé RE, vi tri cat léch nhau
trén hai mach Trong trwcvng hcvp nay
cac dau dinh cé6 thé bat cap tré lai
—Pau bang moét sé RE cat hai mach DNA
tai cung mét diém, sau khi cat hai dau
bang khong ¢6 kha nidng tw két hop lai.
Pé néi chung lai phai dung enzyme T4

Trinh tw 1ap dao

Enzyme cat >

Tao ra d4u 5’ nhé ra (theo huéng 5')

ligase. Dau béng: qua trinh ndi sau nay 5 : 3
khoéng dac hiéu 3 5
Haelll

S Spum  — Haelll la mét restriction enzyme do trén
draTTC A || | I phan t& DNA cho dén khi tim thay

e e A - mot trinh tw cla 4 base

1. Recognitonsie of a restriction enzyme 2. Fracments uithsincle-stranded ends

) ) 5’ TGACGGGTTCGAGGCCAG 3’
5 e (e 3 5 m— (o 3’ ACTGCCCAAGGTCCGGTC &’

3. Recugnition site of Hoelll 4.8lunt-encec fragments

A. DNA cleavage by restriction nuclaases

5’ TGACGGGTTCGAGGCCAG 3’
3’ ACTGCCCAAGGTCCGGTC 5’

Khi trinh tw xac dinh dwoc tim ra
Haelll sé cat DNA

5’ TGACGGGTTCGAGGCCAG 3’
3’ ACTGCCCAAGGTCC‘;GGTC 5’

Nhirng san pham nay dwec goi
v&i tén “dau bang” = “blunt ends”

5’ TGACGGGTTCGAGG CCAG &
3’ ACTGCCCAAGGTCC GGTC 5’




Tén cua restriction enzyme dén tur:

+ Loai vi khudn ma enzyme dwoc tim thay
* Thir tw ma restriction enzyme dwoc xac dinh va
phan lap.

EcoRI 1a mot vidu

ChUing R cla vi khuén E.coli

I 1a restriction enzyme dAu tién cla E.coli dwoc
kham pha.

Ung dung RE
Viéc st dung RE c6 y nghia quyét dinh
trong sw phat trién cla sinh hoc phan tor
eukaryote. Chung cho phép cat nhd bo
nhiém sac thé khdng 16 & eukaryote

Cac RE chi yéu dwoc st dung trong viéc
tao dong v&i muc dich tao ra mot s6 lwgng
I&n cac ban sao ctia mét trinh tw DNA xac
dinh.

Chuing ciing dwgc (rng dung dé 1ap ban do
cat gi¢i han (restriction map) vao viéc
phan tich so sanh b gen & cac loai khac
nhau thong qua ky thuat RFLP (Restriction
Fragments Length Polymorphism — Tinh
da hinh kich thwéc cla cac trinh tw gidi
han)

Ban d6 enzyme cat gi®i han

Fuperiment: affect af reo ensymes 4 and B on the sama D2 segment

Enzyme Aand B Aryine Acnly
2kl

— 7 |ih

5 ks
e Ranly
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Interoretation:  ee—

C. Determining the location of restriction sites

D, Restrictivn map
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Polymerase

« DNA pol xtc tac sw tdng hop DNA theo chiéu
5'— 3’ nhw:
— DNA pol | (Klenow pol): polylerase 5'— 3’ , exonuclease 3'— 5’
— T4 DNA pol: giébng Klenow pol nhwng exonuclease 3'— 5’
manh hon
— Tagq pol: phan lap tir Thermus aquaticus
— Pfu pol : phan lap tir Pyroccus furiosus
— Reverse transcriptase:do cac Retrovirus san sinh
— DNA terminal transferase: li trich tir tuyén (rc bé
+ RNA pol tham gia vao viéc tdong hop RNA theo
A ) ’ A AL 15
chieu 5°— 3’, thong dung nhat la:
— SP6 RNA polymerase: c6 ngudn tir phage xam nhiém
Salmonella typhimurium
— T3 va T7 RNA polymerase: c6 ngudn géc tlr phage xam nhiém
E.coli

Cac ligase

+ Day la enzyme xuc tac cho phan rng
noi giira hai doan DNA (DNA ligase)
hay RNA (RNA ligase).

» Co6 cac ligase sau:

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

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

— Alkaline phosphastase: li trich tir E. coli
hay ttr ruét bé

Cac nuclease

« Pay la nhém phan cat DNA hay RNA.
Go6m cac enzyme chinh sau:
—DNAase I: ¢c6 ngudn gbc tir tuy tang bo
—Nuclease S1: ly trich tww Aspergillus
oryzae
— Exonuclease llI: tach chiét tir E. coli
—RNAase A: hién dién khap moi noi
—RNAase H: dung trong téng hop cDNA

Tao dong phan tw
(molecular cloning)

- Tao dong phan tir dung ky thuat di truyén phan lap

va lam thuan mét gen:

+ Tach va phan doan DNA ngudn

+ Gan cac doan DNA bij cat vao vector dong héa

+ Bién nap va giir DNA tai td 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 ctru DNA tai
t6 hop




Tai t6 hop DNA

« Tai té hop DNA str dung o
restriction enzyme o o

* Quan trong: Dé néi hai
manh DNA lai vé&i nhau
ching phai dwoc cat emomne,
bang moét loai enzyme
cat gi¢i han

S

n e ey ek alian

Cau hoi...

« Loai cau néi nao do DNA Ligase tao
ra?
— CAu néi ddng hoa tri (gitra nucleotide
trong mét chudi DNA)
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* Restriction enzyme va racagn on egsnis

DNA ligase c6 thé duwoC uw g mmmsisan;commms
str dung dé tao DNA tai té

hop, DNA c6 thé dugc cdt  mEiema™™
noi ‘Iai véi nhau twr céac

ngudn khac nhau = AT —
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A - Ba: i
vector tao dong (cloning ~"™
vector) sau d6 dat vao mOt s vt commma AxrT Comm—
X \ X Ty ” NG TTAA GEENC TTAA CAN—
té bao song (“Bien nap”) 0 possibia combination

dé& khuéch dai gen muc St . 1

tiéu.

e mii it DA mokcdle

* DNA Cloning
—Khuéch dai cac doan DNA
« Ngudn DNA dé tao dong
—DNA nhiém sac thé (bao gém DNA
“‘dwoc dung” va “khéng dugc dung”)
—~mRNA duoc chuyén thanh cDNA
—PCR- khuéch dai DNA muc tiéu

Tai sao phai tao dong DNA?

St dung cac DNA dwoc tao dong la cach dau tién xay
dwng ban do cat gi¢i han

— phan tich giai trinh tw DNA dwoc tao dong
— Str dung DNA tao dong lam probe xac dinh ré mirc
do phién ma, kich thwéc cia mRNA
— Sir dung DNA tao dong nhw mét probe dé xac dinh
DNA twong tw trong cac loai khac nhau hoac tao thanh
thw vién tao dong
— San xuét that nhiéu gen dwec tao dong (Vi du
insulin protein)
— Sir dung tao dong dé tao antisense mRNA cho gene
silencing
— Tao mét reporter gene dé xac dinh sy biéu hién cua
gen

Céng cu tao dong

— Restriction endonuclease dé cat DNA

— DNA Ligase dé n6i DNA

—Vector dé gan DNA

—Té bao cha dé khuéch dai DNA

—Céng cu dé chuyén DNA tai t& hop vao té bao
chu

— Cong cu dé giivr DNA trong té bao chu

—Cbéng cu dé xac dinh xem té bao nao da dwoc
tao dong thanh céng (tAm soat)




Thé mang gen: vector

# Mot vector cin cé cac dic diém tiéu chuan sau:

# C6 kha nang tw sao chép trong té bao chu, sao chép
khéng phu thudc vao té bao chu

# C6 dac tinh giap dé xac dinh té bao c6 chiing

# Mang nhwng vi tri nhan biét duy nhat cua cac
enzyme cét gi&i han

# C6 kich thwée cang nhé cang tét, d& xam nhap, sao
chép nhanhhiéu qua.

# C6 sé lwong ban sao trong té bao cao

# Cac vector can biéu hién thi phai cé6 promoter manh

Thé mang gen: vector

= Vector: phan tir DNA kich thwéc nhé dung dé
mang gen, sao chép, thao tac trén gen

= Vector tao dong va vector biéu hién

= Vector tao dong: chuyen va lwu triv gen tai té
hop trong té bao cha, nhan ban, thao tac, phan
tich sau d6 trén DNA tai to ho’p sé dé dang hon
= Vector biéu hién: tao san pham cua gen tai té
hop & mirc phlen ma, dich ma, phan tich trinh
tw diéu hoa sw biéu hién cua gen

BB Exoression vectors corzain L Restriction T-anscrintion
operon sequences that sites  —termihation
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Sw khac nhau cua cac vector tao dong
« Loai té bao ma chiing c6 thé vao
+ Cach thirc ma chung xam nhap (béng bién nap
hay bang cach xam nhiém cua virus/phage)
+ Po I&n ctia doan DNA ngoai lai ma chiing c6 thé
mang
« Vi tri cat gi&i han chinh xac cta enzyme cét giéi
han
« Sw 6n dinh cua DNA khi dwoc chén vao
* Nhirng khia canh quan tam
— Hiéu qua tao dong
— S& lwgng ban sao (trén mét t& bao chi)
— Kha néng tAm soat (vi du hé théng Lac Z)

Plasmid la cac vector tao dong

« Vi tri cAt han ché duy nhat d& chén DNA muc tiéu
(viing polylinker), c6 thé ndm cét ngang gen lacZ ma
héa cho Beta- galact03|dase moét enzyme chuyen
khuan lac thanh mau xanh khi hién dién X-gal (khuan
lac chuyen thanh mau trang khi c6 mét doan DNA
ngoai lai chén thanh cong vao ving polylinker va lam
bat hoat gen lacZ...)

* C6 promoter manh ndm & hai phia cha vung
polylinker d& biéu hién DNA dwoc tao dong.

* Mot oriC

 Marker chon loc (Vi du. Gen khang khang sinh) neu
khong c6 bién nap vi khuén sé& chét (chdc chén rang
chi ¢é nhitng vi khuan dwoc bién nap thanh céng mai
sbng)




Plasmid

— Plasmid la nhitng doan DNA ngan (2-5kb) dang
chudi xoan kép, dang vong, c6 thé tw nhan dai doc

lap véi DNA b6 gen
— C6 s6 ban copy cao trong té bao E. coli (100)

— Gen khac khang sinh (marker chon loc, VD. 'AmpR;
c6 nghia la E. coli c6 kha nang khang khi bién nap

thanh céng nhan dwoc plasmid)
— Tao dong tét véi doan DNA 5-10 kb (nhd)
— Réat dé str dung

Cac loai plasmid

+ Plasmid thé hé th& nhat: tim thdy trong tw

nhién ( ColE1, pSC101...)

« Plasmid thé hé th& hai: plasmid nhan tao
(pPBR322: kich thwéc 4364 bp, mang hai gen
ApR, TetRva 20 vij tri nhan biét duy nhat ctia cac

enzyme cét gi&i han)

+ Plasmid thé hé th ba: day la cac plasmid

manh hién nay c6 hai dac tinh co ban
— Kich thwéc nhd
— C6 mang moét polylinker
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Vector tao dong la phage

+ Bacteriophage vector
*Puworc thiét ké dé di vao chu trinh tan
+Tao dong t6t v&i nhirng doan DNA I&n (10-23 kb)
*Phage khéng dé thao tac nhw plasmid
— Phage A dworc loai boé 1/3 bd gen chi giir lai viing chira gen xam
nh@p, ty sao va ldp ghép
— DNA ngoai lai dwgc dwa vao té bao chii qua phage ndy, nhan bén
va lwu trir ciing v&i phage
— Vector phage A chira it trinh tw nh@n biét cia enzyme cit gi&i han

+ Thye khuén thé M13

+ B6 gen mach don ¢6 kich thwéc 6,4 kb
+ Thwong diing dé giai trinh tw DNA
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— Két hop giira bacteriophage va plasmid

—Tao ra + dong go6i ssDNA véi sw tro giip cua
phage

—Hodc c6 thé bién nap vao E. coli khi n6 thé
hi(?n giong moét plasmid (kich thwéc han chée
giong moét plasmid)

— Vi du. pBluescript (pBS)

— Co6 promoter phage T3 va T7 trén méi hwéng
cho viéc téng ho'p ssRNA in vitro
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Cac vector tao dong khac

- 15 k—
+ Cosmid

— Thiét ké nhan tao b&i sw két hop dwoc wu diém
plasmid DNA va trinh tw cos tir phage A

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

— Nhurng trinh tw cos cho phép déng géi DNA vao
phage dé tai nap vao té bao khac

Honessential
enes

—Raét t6t dé tao dong nhirng doan gen rat Ion P
DNA (32-47 kb). Hiéu suét chuyén gen cao hon l B
— Plasmids cang Ié&n thi cang khé thao tac (F)—= T hoaged mea.

L rotein caate
U P

1E.10 Phape A is an effective cloning vector.

CareHI
Hoval
Maylrier :;;?)G»\CCTLJG:":I(}UGLXXJ GF\T{JC_}:;\P.GRG';:&CUT?;IKIJG vJI\TUT\r\:‘ﬂ:jI[T ° BAC
R — Nhiém séc thé nhan tao vi khuan
e / — Dung dé tao dong nhitng doan DNA rét Ién vao E. coli

(t6t va &n dinh — st dung trong tao dong HGP)
— Cé chira ORI ctia nhan t6 f; st dung giéng plasmid
* Eukaryotic vector

- VD. Ti plasmid clia Agrobacterium tumefaciens dung
i R R de tao d()ng & thU’C Vét

—VD. YAC (Nhiém sic th& nhan tao ndm men) Kich

P thwée 10kb mang dwoc DNA 150 — 1000kb. Sao chép
' nhw mot nhiém sac thé binh thuwdng clia nAm men.
. ding dé tao ban dd vat ly bd gen vi du bd gen nguoi
o (nhung khéng bén nhu BAC)
B el
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Size of DNA That Method of Introduction
Cloning Vector Can Be Cloned Fropagation to Bacteria
Flasrmicl A5 large 25 15 kh Plasmiel real cation Transformation
Phzge lambdz Ag large 22 23 kb Phaga reproducton Phage Infect on
N Cosmid As large as 44 kb Plasmid rearod uction Phage infecton
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1612 The Ti plasmid can be used to transfer genes into plants.




u diém cuaa Prokaryote

Nhwoc diém cta Prokaryote

+ Té bao chu phd bién nhat, dé nudi, sinh san nhanh
+ Vi sinh vat gay bénh co hdi
+ Khong tiét enzyme

- Bacillus subtilis:
+ Khéng gay bénh, khéng tao nai doc té, tiét protein
+ Pasmid khong 6n dinh trong té bao chu

- Saccharomyces cerevisiae:
+ Té bao eukaryote dwoc nghién ctru di truyén ky nhéat
+ Str dung dé thé hién gen eukaryote

- Virat dong vat (SV40, retrovirus...):

_ + Dung dé dong héa gen vao té bao hiru nhii, co ché
tiem tan

o 1. Khéng thé tach céac intron ra
1. Phat trién nhanh x . 2 LA s
- 2 Thao tac d& dan 2. Intron can thiét cho sy biéu hién cua gen
p——— g 3. Kich thwéc DNA dwa vao vi khuan bj han ché
S 4. Prokaryote khong co co ché glycosyl héa
protein

Te bao chu Cai tién té bao chu E. coli

- E. coli:

« Théng thwong E. coli dung dé tao dong
thwong dworc cai tién:

—Loai b6 cac hé théng siva déi han ché
bang cach gay dot bien trong hé thong
stra d6i han ché néi sinh

— Hé théng tai td hop DNA dwoc sira déi dé
ngan chén sw tai t6 hop

— Thay déi hoat tinh endonuclease nham lam
tang lwong plasmid tich liiy trong tée bao

Cac bwéc cua ky thuat tao dong

1. CO6 lap gen muc tiéu, c6 lap plasmid DNA
2. Thao tac trén DNA
a,b. Cat - Restriction enzyme
c. N6i - DNA ligase
3. Bién nap vao vi khuan
4. Chon loc vi khuan da bién nap thanh céng.

5. Xac dinh dong vi khudn mang gen can tao
dong
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Qua trinh tao
dong mot gen

ngweoi trong

mot vector tao

dong la

plasmid \ ; .M,..n.f.:m.q.,
khudn c6 thé
dwoc chia

thanh 5 bwéc

€ iy clans.
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&
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P;I‘ «—Polycloning site
Ampicillin Sal |
resistance

Gen khéng khang sinh. Néu
chén vao mét gen st dung Pst
| restriction enzyme, két qua
té bao khang tetracycline
nhwng khéng khang ampicillin
resistant. Tai sao? Tetracyeline  Gen khdng khang
resistance sinh

Oﬂgln of
DHA replication

Vector tao dong dién hinh
Antibiotic resistance important to help select for
organisms that are transformed with the plasmid

. Gen dich

2,
/JI"
Fonsign
=S - (6T
Halr C -». (_ Hrs!ncnanu'nunmnaz TIad™ - TTad)
o
E Host
chenemosnme
BATT
—_—
TTan
Gleavage by
wastriion Restriclion site
crennusicana e
MID{"C Clrirg

res sharoe ki
zerid]
A fpcrrid)

Forrian DA
—

&u

St dung cing mot loai restriction endonuclease d€ “cut” cloning vector va
the host chromosome. Tai sao??

Phwong phéap khuéch dai va thu nhan gene tir vi khun véi

%r #~ Chén DNA ngoai lai

Fiaaan:

Phwong phap khuéch dai va thu nhan gene tir vi khudn véi plasmid

Hién dién cloning vector cho phép chon loc trén agar c6 chira khang sinh
. Cac té bao khong chira cloning vector thi khdng co tinh khang khang sinh

Culture 2 tested to find
nalls with plasmid

Cells grown
containing desirad in

culture for

donor T many genaratians. Blasmic
gene aem
F'Ias:lrll :53
Plasmic DNA replicate
nxrrant[r\i-ddarrl with GEllﬁZ .
purified. Yy
& — eparate ~r

. ' L ?:E‘:’.'—"'-LIL"
-~ ¢

- 1T oA Cloned
—_
— 5 Oenes
Cut with ~ o &
& ~~  restriction [
endonuclease
to release

donar genes
from plasmids.

Phwong phéap khuéch dai va thu nhan gene tir vi khudn véi plasmid

b}
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¥ ]
ANGCTT
| ! | !
Digastior Dicestion
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Cap in sugar-
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Plasmid tai to6 hop

Bacterial
chromuseme

Plasmid DNA == pr—
Is Isolated from -““".?' 1
bacterial cells. \‘ >
Plasmids are cut
in precise spots
using restriction
enzymes.

Chramosomal DNa\
Is isolated from a
different organizm. ‘\‘”
! A gene of interest is removed / hr slmgrride
| 1 fromthe DNA using the same L
——

Plasmid

A recomblnant DNA
plasmid is made

by grafting the
gena af intarast
into the plasmid.

ictis are reintreduced
_ vostriction cnzyme
* used to cut the inte bacterla.
plasmids.

The bactaria are grown in culturve, when they
synthesize the desired substance.

Bacterial
chromosome
( h Plasmid)
- 3 \..

Purify human DNA
containing insulin gene

Purify plasmid DNA

Treat both human DNA and plasmid
DMA with the same restriction enzyme.

s human . )
E 4 insulin o~
. : '3/ gune Y e

The human DNA has many The plasmid DNA has enly
restriction sites. Hence, one restriction site. This
many different DNA fragments  creates open circles of DNA
are formed. Only one contains  with the same sticky ends

the gene for insulin. as the human DNA fragments.

™
The human fragments are joined with the plasmids

to make recombinant DNA. Each plasmid has a
different fragment of human DNA,

Bacterial cells are trans-
formed with the recom-
binant plasmids. One may

contain the human Plasmid-free bacteria
insulin gene.

TN

Tao plasmid tai té hop

O I 10 DA, 7l bkl el
N 3 ki i the e 352
quee.

Bién nap plasmid
vao E. coli

Al

Tai tao dong (subcloning)

« Ta&i tao dong 1a kiéu don gian nhét cua thi
nghiém tao dong, 1a qua trinh chuyén DNA
da duogc tao dong tr vector nay sang
vector khac dé biéu hién né trong mot
chding chd nhét dinh.

» Cac budc co ban cla tai tao dong ciing
twong ty nhw tao dong

Thw vién DNA

« Dwa vao ban chat cia DNA can tao
dong ngwoi ta phan biét hai loai thw
vién gen:

—thw vién bd gen va thw vién cDNA
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Thw vién bd gen (Genomic)

—Thw vién bd gen ctia mét sinh vat la tap hop
tat ca cac trinh tw DNA cau thanh bd gen da
dwoc gan vao vector. Cac vector tai té6 hop
sau dé dwoc dwa vao té bao chu. Cac té bao
chd sau d6 dwoc nudi cy trén méi trwong va
tao thanh cac dong.

—Thw vién bé gen thwong dwoc lap cho
prokaryote

—B6 swu tap cac dong véi it nhat mét ban sao
cho mdi doan DNA dwoc tao dong trong YAC
hay BAC

Thw vién cDNA

— Thw vién cDNA la tap hop cac ban sao cDNA tir

tat ca cac mRNA cua moét té bao. Nhw vay khéng
giébng véi thw vién bé gen , thw vién cDNA dwoc
thiét l1ap tir mot té bao xac dinh trong dé gen can
nghién ctpu phai biéu hién thanh mRNA

— Thwong dwore lap cho eukaryote
— ¢cDNA dwoc tdng hop tr mRNA trwdng thanh

(eukaryote) (Khoéng cd cac doan intron) str dung
enzyme Reverse transcriptase, RNase H , DNA
Polymerase I, va nuclease S1.

Genomic DNA Cenormic DA

Cenz A GenzB Cene A CenzB

l [Higasr wi l Tiansuiiplion
e l !
pliang
o 5 —
| B, ®

Foverse
Tt i) ey
and doning

|

-—

1
7

Genrmic DMAclanes in
agenomic liarary o elones in
acliMa lkbeary

A. Genomic DNA library B. cDNA library

:._i.:' i R DR (O in ot replicatios )
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¢
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— e oy
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3 e .
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p——NCAAC
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Transfer inta hast cells

Fropagaticon e T T o

O (2) (3) (32
Grawecells S s
n cultire Host cells transtormed by recombinent DA

and select
tor markzr

Selective growth
of ransformes calls

Tty
= ] —
. Fernmhinant IHA Build a collectun
-, drnes wf all e lomn=el 1IRA
] [[I’—:qmem‘: Fasments (cane library]

Thw vién bo gen

Liumpl= copies of g=nomic BRA are digcsed By 3
restricticn arzyme for a liresd bres zo that only
same o the resmizazn sites In coen melecdls are eot

k Fean i Litses miton
Y st st

Canamic - -

L LR N I N

-
-

!

-7“,//
0. and transferred =
ta a bacwerial call,..

...oroducing 3 zet
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fragments, some 2l

which ay induce
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ather: incude part of the gene, and most contan none of

Conelusion: 5ame clones contain the entire gere of interest, $
the gene of interast.
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lissue of origin with expressed gene
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Uptake in bacteria

Gruilul Lissforned —
Deeleriain anmpi-llin- A 0O ?“?—‘\w
aaining e w |

<It-
andlivsaive
an i gz

(c @) =bmbes (0 ©
08 8 o @®

cDNA eloning

== _ === L J— ===

Ciriginal Replica

Original (et racycling)

Tuyén chon dong muc tiéu
» CO thé str dung mét khang thé dwoc danh
dau dé xac dinh protein dwoc chon
—-bat rpc}t vai khuan lac vao mang lai; pha
vo té bao
—Ma3u do trén mang lai véi mot khang thé
dac hiéu cho protein chon

« Hoac str dung mo6t mau do DNA (probe) bd
sung dé tim trwc tiép DNA
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Tuyén chon dong muc tiéu

« P& c6 thé phan lap dong té bao chu tai té
hop chira gen muc tiéu trong mét thw vién
DNA hay mét thw vién cDNA, ngwi ta phai
str dung cac phwong phap sang loc.

* Théng thwong cac phwong phép sang loc
dwoc xay dwng dwa trén viéc str dung mau
do DNA.

« Mau do DNA (probe) la mét doan
oligonucleotide dwoc danh dau va né bé
sung hodc bé sung mét phin véi gen muc
tiéu.

Tuyén chon dong muc tiéu

M o e

- Gen dwoc l;iéu hién trong té bao A
cha l1a vi khuan: S
+ Lai mién dich (Western blotting, el

Immunoblotting)

+ Hoat tinh enzyme

+ B6 tror dot bién (gen ngoai lai déng
dang v&i gen cua té bao chu)

- Gen ngoai lai khong biéu hién trong ’ f \(«L"“‘M
té bao chu: 4] bl AR

+ Lai insitu:

+ Lai khudn lac  (colony o ©

o

hybridization): e
vector la plasmid

+ Lai plaque (plaque colonization):
vector la phage

Bacterial colonles contalning
clanad segmonts of foreign DNA
o, Radicetive: DA

—_ Pt
{ i

Transter ealls
nh Tiitar Emmiry
camtaining

- P

Filtar— ~—=-,

)

o e

Treal calis AOd prabe
2 & 9‘0 fllp‘.r Frabe:

denatury ONA
DfA R
e B e ol
[ T inlarest

Hyhridization == _

- Singlestranded
= filtEr DHKA from coll
€} Autsradicgraphy L

gene of inferest L
T B Compara autcradiograph
// with master plate
b == ’-_-F’/
Raslor plaln

Bacterial colony

—_—

3 Representative cells are
transferred to a thin
membranous plastic.

) Bacterial cells containing plasmids
with fragments of human DNA are
spread on a petri dish coated with
growth-supporting agar. Each cell
gives rise to an entive colony.

€3 The DMNA adheres to the
membranous plastic.

rohe DNA
/ Y

&Y The cells are killed and the DNA
is denatured (made single stranded),
using a strongly basic salution,

{3 When the excess probe is washed
away. only the spot representing cells

containing a lot of axcess containing the target DNA is labeled

probe DNA—that is, DNA that with the probe. The original bacterial

is complementary to the target DNA. caleny from which the labeled spot

is derived is used to start a new culture,

€ The DNA is soaked in a solution

Each of the cells in the culture will
contain a copy of the target DNA.

(e}

Vector biéu hién (expression vector)

- Dé biéu hién gen ngoai lai:
+ Thu protein tai té hop
+ Nghién ctru cac yéu t6 diéu hoa thé hién cuia gen
- Gen ngoai lai dwoc kiém soat bang promoter dwoc
nhan dién b&i RNA polymerase cua té bao chu:
+ Promoter manh
+ Khung dich mé dung
+ Promoter thwong dung: lac, trp (co’ ché tét mo)

Enxhin Enwdin proionn
hine-Lalgama — aane S —

Hulshnker
= Fiac mank fas £
1 = LI 1

pRNRES M5 merips
rigin <iin
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Ung dung thyec tién cta
ky thuat di truyén

- San xuat nhivng san pham trao déi chét cua vi
sinh vat

- San xuéat vacxin phong chéng virus

- San xuét protein cua dong vat hivu nhi

- Tao ra cac thwc vat, dong vat chuyén gen

- Phan lap va rng dung nguén gen vi sinh trong
xtr ly moi trwong

- Tao cac thudc diéu hoa sw thé hién ca gen

- Liéu phap gen chiva tri cac bénh di truyén

Png dung cua Sinh hoc phan to

» Cong nghé tao cac sinh vat méi cé ich.

Trong ndéng nghiép :
Nhing nghién ctru chi Yéu tap trung,
vao viéc: k.

Nang cao ning suat nudi |

Tao ra cac thé hé dong vat moi

C6 thém mét soé tinh trang méi
Nhiéu trirng hon

Ty Ié nac cao hon

Saiin phaam coang nghiedp

Céng nghé san xuat giéng cay tréng, vat
nuéi vwot gi¢i han cua tien héa dé chong
chiu bénh, thich nghi véi cac diéu kién sinh
thai va cho nang suat cao.

« Cong nghé san xuét cac loai thwc pham
mé&i coé gia tri dinh dwéng cao, co6 gia tri
thuéc — dinh dwéng, cac chat bé sung

(cac vitamin..) cac protein don bao.
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. Tuy nhién nhirng protein phuc vu cho'II
nhu cau cua con ngu’o'l ngay cang do'

Trong Y hoc
G AA ;
« Fee eleaces Targel edll )
A} Therapy geng into R.eém']a
\\\ cell P
% gl \ma () g
DHA Gene Gang
(Gene) encapsulated axpresses
i Ay proteins Seeled
protein
& - I’ T - re X by by ~
[ » Liéu phap gen va liéu phap thay the té bao va mé
Tim hiéu cac gen gay benh nhw gen gay loan
Y duéng co tim, ung thuw, mién dich, héng cau Iwow Q 2
4 ||em White blood cells n functional copy
are taken from the of the ADA gene
child suffering is inserted.
from SCID. wrme blood cells
,/'; h_\ ADA
'.\6 ')/ b gene
]
[} .\‘
'. J.
y The cells 'I1m recombinant
ng (dwa mot s6 gen mol loai b6 mot sé gen) mmr'.m:.dld cells containing the
inta the chi
am—phuc—vu muc dich ciy ghép néi tang. | where they produce il dana r:':::":““"
3 the enzyme needad such cells.
et = - . N to combat infection.
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Mucleated human egg

o PN
/ _..-‘-""'_' . Embryonic
/O Transfernuclens . 7 stem (ES) cells
to enucleated Allow egg 228,
human egg to develop 57 %“
- Remove 3 i
b} nonreproductive S
9 cells from adult Grow
ES cells
9 in culture

i | Transplant
L) differentiated

cells ba_ck inta Muscle cells Induce ES cells
the patient to differentiate into

e /'! \\\ different tissues
RE @\\ l o
| A B

(Pag” ) @2
- """-\'}\@&

=" Liver cells

Blood T
cells

Nerve cells

Phwong phap chuan doan bénh méi

* Ky thuat tao dong(cloning) va dac biét
1a ky thuat PCR dwa dén ky thuat chuan
doan méi bang lai DNA va RNA.
Phwong phap nay hién dang dwoc trng
dung réng rai trong chuan doan cac
bénh di truyén, quan hé dong ho, toi
pham hinh sw....

Mot s6 thanh twu & Viét Nam

* 1997, hoan thién quy trinh céong nghé
chuyén gen hormon sinh trwéng ngwei
vao ca vang (Carassius auratus)

* Nam 2003, Vién Sinh hoc nhiét déi da
chuyén gen Bt khang sau vao cay
thuoc la (Nicotiana tabacum) va cay
ngo (Zea mays)

* Nam 2005, Vién Sinh hoc nhiét d&i da
chuyén gen hormon sinh trweéng ngwoi
vao ca chép (Cyprinus carpio)
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