BAI HOC KHOA HOC TU NHIEN - BAI HOC QUOC GIA HA NOI
KHOA SINH HOC - BO MON DI TRUYEN HQOC

CONG NGHE
ADN TAI TO HOP

DINH DOAN LONG DI TRUYEN HQC PHAN TU VA TE BAO
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& KHAI NIEM CHUNG

& aDN TAl TO HOP PUQC THUC HIEN NHU THE NAO?
@ TACH CHIET VA TINH SACH CAC AXIT NUCLEIC

@ TAO VECTO TAI TO HOP

@ CAC LOAI ENZYM S DUNG TRONG ADN Tél TO HQP
@ NHAN DONG GEN VA XAY DUNG NGAN HANG GEN

£ SANG LOC CAC DONG GEN TRONG NGAN HANG GEN
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EcoRI cleavage sites

© KHAI NIEM CHUNG o

gNAffoﬂi o s o 1&;;”0 3 5 G(AxATTC 9 91 e fs 5
Le L2 R pecies 1 CTTAAG _ . CTTAAG '
ADN tai to hop (recombinant | 3-ssessnns 3o 4
N A 2 », Digest with restricti
DNA) duge ding dé chi cac OMiiimy
phﬁn tfl, ADN dll’(_)'c taO ra tl\I oW 2 fg lﬁi;f%l 3 5"%1 9.A;A.T,,T9.CMM,.»_>.~.,
hai hay nhiéu phan doan ADN | sl §s 5 S0 S
xuat xir tir cac nguon goc khac 9 s Y
hau annealing conditions.
nhau.
5§ frrer 3
GAATTC
CTTAAG
3w L5

Trong thuc té, cong nghé ADN A
tai t0 hop doi khi dugc dung o Mmoo
N\ ~ 2.0 s A ~ 3 R T—
dong nghia voi cac thuat ngir -
nhan dong phan to %

Base-pairing between the complementary single-stranded
ends of cleaved DNA molecules

e grr\e]zﬁtfannealed *
(molecular/DNA cloning), hay i DA gase 5 e 3
ky thuat di truyén (genetic L CTIAkG

engineering). Nhung thuc chat o 5
/ A ~ \ / / S J
cac thuat ngit nay cé khac e
nhall. EcoRI cleavage site

Recombinant DNA molecules

GAATTC DNA from
. Species 2

DNA from

Species 2

" EcoRI fragments

with complementary
single-stranded ends




& KHAI NIEM CHUNG
MUC PICH

1. Phan lap cac gen tir hon hop nhiéu gen trong té
bao, dé c6 thé phan tich va nghién citu tiung
gen riéng le.

2. Nhan mot dong gen da dugc phan lap 1én mot
so0 luong l6n, dé dap ung du cho nhu cau
nghién ciru.

3. Kha nang tao ra nhirng gen/té hop gen méi.

VAT LIEU TACH DONG GEN

1. ADN
2. mARN (st dung k¥ thuat RT-PCR).




phamts  AAAAAAAA — 3

O|ig0{dﬂn

TTTTTITT = 2

S e A, et B HAAAAAAﬂ = 3I

dXTPs Reverse transcriptase

S [ Lol RS B

& . b - s -
a TS ik R (S B
[ ;
N

cDNA-mRNA |
duplex Second strand synthesis

simultaneously

1. RNase H

2. DNA polymerase |
y 3. DNA ligase

TITTTTIT =9

s AAAAAAAA — 3

R TTTTTT7T - 5
sagis AAAAAAAA — 3
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& 6aDN TdI TO HOP THUC HIEN NHU THE NEO?

CAC BUGC CO BAN THUC HIEN ADN TAI TO HOP
Chon nguon gen can tach dong chia trinh tu quan tam.

1
2. Chuan bi ADN ngoai lai c6 cac dau 3°, 5° phu hop.

3. Chon loc vécto (thé truyén) phu hop.

4. Cai bién dau 3’ va 5’cua vécto va phan tir ADN ngoai lai.
5. Noi phan tir ADN vécto va ADN ngoai lai.

6. Pua vécto tai to hop vao té bao chu va nhan lén.

7

Sang loc dé chon cac dong té€ bao mang vécto tai to hop.

8. Xac dinh dac tinh cac dong, va sir dung cac dong cho cac
muc dich nghién ciru khac nhau.




NOI DUNG

@ TACH CHIET VA TINH SACH CAC AXIT NUCLEIC
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@ TACH CHIET va TINH SACH @XIT NUCLEIC
| MOT SO NGUYEN TAC CO BAN TACH CHIET ADN

>

>
>

Cac dung moi hiru co 1am mat nudc, thay doi moi truong dién moi
— két tua protein & ADN.

Po pH thuong trung tinh hoac hoi kiém (7,0 — 8,5).

Phenol, chloroform, isoamylalcohol thuong duwoc diung dé két tua
protein (vd. Chloroform/isoamylalcohol 24/1).

Mot s6 hop chat chong oxy héa nhu 2-mercapthoethanol, DTT
(dithiothreito), 8-hydroxyquinoline lam giam nguy co gay bién tinh
axit nucleic. SDS lam vo mang té bao. EDTA loai cac ion kim loai.
CTAB loai bo cac hop chat polysaccharide / polyphenol ¢ thuc vat.
Lysozyme duogc dung dé phan giai 16p peptidoglycan & vi khuan.

Cac dung moi alcohol (vd. EtOH, MeOH, 2-propanol) dugc ding dé
két tua axit nucleic. Cac muoi (vd. acetate) trung hoa dién tich va
lam giam kha nang tan cua axit nucleic. T -20°C / 0°C (1/2h — 24h).

1




& TACH CHIET Va TINH SACH @XIT NUCLEIC

— e o 2
ADN va ARN
trong nudc
: \
Nt s
BO SUNG it
PHENOL S .
: .
¥ ; :\DN arNva | 2
: y va .
3 g & protein trong Protein —l 4
%o

v pha nudc U \Avy trong phenol \_/

DUNG PHENOL LOAI PROTEIN KHOI DICH CHIET ADN VA ARN




& TACH CHIET Va TINH SACH @XIT NUCLEIC
MOT SO NGUYEN TAC CO BAN TACH CHIET ARN

> Pé tach chiét mARN, nguoi ta thuong dung cot Oligo dT

>

— celluloza, hoac cot hap thu tur tinh véi biotin-oligo(dT).

Dinh tinh va dinh lugng ADN dua trén phuong phap dién

di va do quang pho 6 cac buée séng 260 va 280 nm.
< 1,0 A, =50 pg/ ml dsADN

“ 1,0 A, =40 ug/ ml ssADN / ARN

< 1,0 Ayepun =33 ug / ml dANTP / oligonucleotide

12



\| @ DIEN DI PHAN TiCH AXIT NUCLEIC
1> Gel polyacrylamid ADN 1-1000 bp

> Gel agarose ADN/ARN 20 bp -20kb
> PFGE ADN 10 kb - 10 Mb
> DGGE ADN/ARN Sai khac mot vai nucleotit
__— biéncue —___ 0%  Gradientbiéntinh 70% Céc giéng fra méu
A B \ .
/ x O |8
- — Thé &t bign 1
N 2 .~ & biénthhon
/ °§ S :'E
\ % \AD\I g a— g
/ 8 \kié’u i ] %
& THE dt biénZ-r//”:
knobién i hon =
e N~

O
B ™\ A DGGE vudnggéc DGGE song song
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& VE VECTO / THE TRUYEN
» Vecto nhan dong
> Vecto biéu hién

1. Kich thuéc cang nho, kich thuéce doan xen cang lon.
2. Trinh tu nucleotit duogc biét day du.

3. Coé kha nang tu sao chép trong té bao chu.




& CAC DAC TINH CHUNG cdA VECTO

> Vecto nhan dong va Vecto biéu hién
1.

Unigue
EcoRI cleavage site

:

2 Sl
3 CTTAAG 5

T

| |

amp’
ori

Origin of

replication

Dominant selectable marker
gene conferring ampicillin
resistance to the host bacterium

Kich thuéc cang nho, kich
thuoc doan xen cang 16n.
Trinh tu nucleotit duoc biét
day du.

Co trinh tu khoi dau sao chép
phu hop té bao chu.

Nhan biét nho cac gen chi thi
hoac gen danh dau.

Coé vi tri gan phan tod ADN
ngoai lai (vi tri da tach dong
— polycloning site / MCS).

16
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& cdc péc DIEM O BAN <@ VECTO TACH DONG

5!
3I

EcoRI BamHI Xbal Sall Pstl Sphl Hind1H
A A

f; \ e | v— *H / \ soleeseecy
GAATTCGEATCCTCTAGAGTCGACCTGCAGGCATGCAYAGCTT G
CTTAAGCCTHGGAGATCTCAGCTGGACGTCCGTACGTTCGAA 5
! $ 1

N e
Polylinker T

Polycloning
site




& VECTO PLASMID

» Kich thudc 1 -
200 kb, soi kép,
vong.

» pBR332 do
Bolivar va
Rodiguez
(1977) thiét
ké cho phép
mang doan
ADN cai dén
6 kb.

EcoRI
Clal

‘ HindI1I ECHRY

Aatll

AfITIT
Ndel | Pvull

Snal “MTth1111




& pLasMID

» Nhom pUC la
nhom vécto

plasmid thudc
thé hé thu 3.

> Chira ca diem
khoi dau sao
chép cua phage
M13 cho phép
tach dong nho
vécto helper.

» Thuong mang
dau chuan la
Amp" va LacZ.

. Vector pUC118

'
' AR L

BIBIACC ATG ATT ACG AAT TCG AGC TCG GTA CCC GGG GAT CCT CTA GAG TCG ACC TGC AGG CAT GCA AGC TTC
L \_V_A_v__/\_V&V—\J_V_A_V_A_V_J\__MV_J\_V_;\_V__;

lacZ initiation EcoRI Sstl Kpnl XMal BamHI  Xpal — Sall Pstl ~ Sphl  HindIll
codon e — —
Smal Accl
S
Hincll
Il. Vector pUC119

AL L

i@ACC ATG ATT ACG CCA AGC TTG CAT GCC TGC AGG TCG ACT CTA GAG GAT CCC CGG GTA CCG AGC TCG AAT TCC

lacZ initiation HindIIT ~ Sphl  Pstl Sall  Xbal BamHI Xmal KpnI  SstI  EcoRI
codon  ——— \ / el
Accl Smal __---7~
B —— S
Polycloning 'H’”C[‘i, -
region __.--7" M13 phage origin of

ColEl
plasmid origin
or replication

replication and sequences
required for packaging
in phage coats

pUC119

=3200 nucleotides in length




| PLASMID pUC




& pLaSMID pUc

» Cac plasmid pUC

sao chép theo ki¢u
0 khi khong co
vécto tro giup
(helper).

Khi ¢0 cac vécto
helper (vd. M13), cac
plasmid pUC sao chép
theo ki¢u vong lan, tao
mach don va giai
phong ra ngoai nho
protein vo virut.

Parental pUC plasmid

Double-stranded
DNA progeny
plasmids
_ (up to 700 per celll
1,020+

©§_§‘ o

(a) Replication of pUC118 and pUC119 as double-stranded
plasmid DNAs in the absence of helper phage.

Parental pUC plasmid

Replication %
. proteins e
- . | Coat sassssiess
£ o e ; 4 e
. 2 hoeme | D Singlestranded plt

DNAs in M13 phage
coats are extruded
through the cell
envelope

(b) Replication of pUCT18 and pUC119 as single-stranded
phage DNAs in the presence of helper phage.

Genome of M13
helper phage

21




& PLASMID pMI3

» Ban chat la
phan tir ADN
mach don.

» Khong lam
phan giai té
bao chu khi
giai phong
khoi té bao
nén tach dong
thuan tién

M13 phage
.Iii.l.........i..
:C y Do

®oe ll'...l-..\“.

Single-stranded DNA  Protein coat

Y
| i

L

— strand o B
— F+ Sudltz o,

Replicative
Qf intermediate

Singlestranded  Progeny phage
phage DNA packaged pass through
in phage coat proteins  cell envelope

Hfr or F*
E. coli
bacterium

mp e

M13

progeny
phage

22



& VECTO PLASMID

UU PIEM
» Cau truc don gian, kich thuéc nho.

> Dé tinh sach, dé phan tich doan tai to hop.

> Co thé nhan lén véi s6 luong 16n, toc do nhanh.
NHUGC PIEM

> Doi khi, hiéu suat bién nap vao té bao chu thap.
» Khong hiéu qua khi bién nap o eukaryote.

» Khong tach dong duoc cac phan doan ADN Kkich
thudc 16n (> 10 kb).

23



& VECTO PHAGE

>

Phan 16n xuat phat tu
phage A.

Kich thuéc khoang 48,5 kb.

Co6 thé mang cac doan
ADN cai dén ~20 kb.
(virut c6 thé dong goi
ADN dén 40-50 kb)

Kha nang xam nhap té
bao chu nhanh. Cé thé
tach dong o ca prokaryote
va eukaryote.

Pha

EcoRI site

STEo

€ Digest with restriction Q

endonuclease EcoRI.

Central portion is not required

% [eft arm for replication or packaging. . right arm

66
Isolate EcoRI fragment
from species of interest.

EcoRI fragment
from foreign DNA
R

STEe

o Mix foreign EcoRI fragment with
left and right A DNA arms under
annealing conditions.

Foreign DNA A right arm

S0
@) Treat with DNA ligase. &

A DNA Foreign DNA A DNA

DNA molecules in
A phage particles in vitro.

Phage A particle carrying
a recombinant DNA molecule

STEo ‘
o Package recombinant @

7



& VECTO PHAGE
UU PIEM

> Kha nang xam nhap té bao chu nhanh. Coé thé tach
dong o ca prokaryote va eukaryote

> Co thé mang cac doan cai dén ~ 20 kb.

> Dé bao quan do cac hat virut bén 6 t° lanh (vd. 4°C).

NHUGC PIEM

» Kich thudc 16n hon plasmid, nén phan tich phiic tap
hon.

> S0 ban sao phage hinh thanh trong moi té bao
thap hon s6 ban sao cua plasmid.




& VECTO COSMID

> La vécto lai cua

plasmid va phage
A, mang cac uu
diém cua hai vécto
nay: (1) kha nang
tu tai ban so luong
I6n cua plasmid,
(2) ¢6 kha nang
dong goi in-vitro
nhu phage

C6 kha nang mang
cac doan ADN cai
c6 Kich thudc dén
35 — 45 kb.

Pﬂ!yclln_r_‘uﬂg site




& VECTO COSMID

5TEe
€ Isolate £.coli cosmid pJB8 DNA and mouse genomic DNA.

E.coli
cosmid pJB8 Mouse DNA

Gene for B-globin

Gene
conferring
resistance
to ampicillin

STEe
@ Cleave cosmid and mouse DNAs with restriction endonuclease ECoRI.

= '
€ Mix cosmid and mouse DNAs under annealing conditions and treat with DNA ligase.

Recombinant DNA

E.coli containing mouse EcoRI
7 cosmid pJB8 restriction fragment
DNA inserted into self-replicating

amp’ E.coli cosmid DNA.

Mouse DNA
\ For example, gene encoding
the B-globin chain.




& VECTO COSMID

5lEs
O 'solate cosmid vector DNA and
foreign DNA fragment of interest.

Cosmid cloning vector

Foreign DNA
to be cloned
5 3
5 o e
i 58 I S o 8 R R
St 5
glEa
O Cleave cosmid DNA with restriction
endonuclease Hpal.
5 3
IO Ll L Ll CAR
3 ‘ 5
5lEs Y

© Treat both DNAs with lambda exonuclease

Sléa
o Incubate cosmid DNA with [terminal transferaselplus ATP
and the foreign DNA with terminal transferase plus TTP.

-
EEAAATTG |

1

I SlEa
© Wix the DNAs under
annealing conditions.

SVEe

@ Treat the DNA sequentially
with exonuclease 111 to cut back
overhangs, DNA polymerase 1 to fill
in gaps, and DNA ligase to seal nicks.

Cosmid

2\ with

= =4 foreign
DNA

inserted




& VECTO CON THOI

» Cac vécto plasmid,
phage va cosmid can
cac trinh tu khoi dau
sao chép khac nhau
tuy theo tirng loai té
bao chu (tru E. coli)

» Cac vécto con thoi co
thé sao chép trong ca
E. coli ciing nhu
nhirng té bao khac,
chang han ¢ eukaryote

Polycloning site

LEU2T gene,
amp’ yeast selectable
marker
E. coli origin of replication Yeast origin of replication
o o
Transform amps E. coli Transform LEU ™ yeast
o '}
Plate on medium Plate on medium
containing ampicillin devoid of leucine
E. coli colonies produced Yeast colonies produced
by amp" transformants by LEU™T transformants

» Cac vécto con thoi dac biét c¢6 hiéu qua khi nghién ciru dac
tinh cac gen dong thoi 6 prokaryote (vd. E. coli) va eukaryote
(vd. Saccharomyces cerevisiae)




& NHIEM séC THE NHAN TGO NGM MEN (YAC)

> DEé c6 thé tach dong cac phan doan gen kich thuéc 16n 6 sinh
vat nhan chuan c6 kich thuéce > 35-45 kb (vd. gen dystrophin &
nguoi c¢6 kich thudc dén 2000kb), cac nha nghién ciru da phat
trién dugc vécto nhiém siac thé nhan tao nAm men c6 thé mang
cac doan cai ADN dai tir 200 dén 500 kb. Vécto nay duoc tao
ra tir nhiém sic thé nho cia nAm men duogc cai tién di truyén.

YAC cloning vector

Polycloning
TEL site URA3™ ARS CEN TEL

Figure 20.8 Structure of a YAC cloning vector. The compo-
nents are: (1) ARS, autonomously replicating sequence (a yeast
origin of replication), (2) CEN, a yeast centromere, (3) 1EL, a
yeast telomere, (4) URA3™, a wild-type gene required for the
biosynthesis of uracil, and (5) the polycloning site.




& NHIEM SAC THE NHAN TAO VI KHUAN (BAC)

> Vé co ban giong v6i nhiém sic thé nhan tao nAm men nhung
duoc tao ra tir nhan to giéi tinh F. Giong vé6i YAC, BAC c6 thé
mang cac doan cai 16n, nhung ngoai ra c¢6 kha nang sao chép
trong E. coli giong nhu cac vécto plasmid, A, cosmid.

ﬁ VECTO TACH DONG Ti PLASMID

ADN
nhan
VK
Ti
plasmid
Agrobacterium
fumefaciens

=)

Ving gy kh&i u {Onc)

T-ADN Ving phan

(Nopaline)

Vung gay
déc vir

Vung tiép hop plasmid




& VECTO TACH DONG Ti PLASMID

Viing gay khdi u (Onc)
Cau trac LB A RB
T- ADN

Tms 1 Tmr nos

TGGCGGATATATATGTGGTGTAAAC TGACAGGATATATGGCGGGTAAAC

Qua trinh chuyén T-ADN vao té bao thuc vat
Vung Vir '

gy T W 0 | Y- }

plasmid A / 1 )

L\ N F / N £ L o 4 2 . -
_ » N Chuyén vao té

\ Vétnat1 Vét nut 2 - bao thuc vat

T-ADN

Su két hop cla gen bién nap
vGi gen nhan thuc vat

» Ngoai ra, con co cac vécto phagemid, cac vécto virut tach
dong va biéu hién gen ¢ dong vat, thuc vat, ...
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& caC LogI ENZYM Sd DUNG TRONG ADN Tél TO HOP
Co thé chia cac enzym trong thanh 5 nhom co ban |

1. Cac enzym lam dit gay lién két phosphodieste. Vi du: cac
enzym endonuclease (enzym gigi han, DNasel, Mungbean
nuclease, RNase H, RNase T1, RNase U2, ...), cac exonuclease
(exonuclase lll, exonuclase VII, ...), cac enzym vifa ¢6 chuc

nang endonuclease va exonuclease (nuclease Bal 31, i
crassanuclease, nuclease $1, ...).

2. Cac enzym noi khung phan tir ADN (ndi cac doan ADN).
Vidu: £. coliligase, T4 DNA ligase, T4 RNA ligase, ...

3. Cac enzym bo sung hoic loai nhém phosphate ¢ dau tan
cung cua axit nucleic. Vi du: T4 polynucleotide kinase,
alkaline phosphatase, tobacco acid pyrophosphatase, ...

37



& cAc LO@I ENZYM SU DUNG TRONG ADN Tél TO HOP
5 nhém enzym co han trong cong nghé ADN 1ai 1o hop

4. Cac enzym téng hop cac moi lién két phosphodieste méi
trong phan tu axit nucleic. Vi du: cac enzym ADN
polymerase (T4 DNA polymerase, T7 DNA polymerase, Taq
DNA polymerase, ...), RNA polymerase, Reverse transcriptase,
Poly(A) polymerase, Terminal deoxynucleotidyl transferase,
polynucleotide phosphorylase, ...

S. Cac enzym tham gia bao vé, déng g6i, xodn va gian xodn
phan tir ADN. Vi du: DNA methylase, céc protein lién két
ADN (RecA, SSB, DnaB ...), topoisomerase | &I, ...




ﬁ ENZYM GIOI HGN (RESTRICTION ENDONUCLEGSE)
» Cac enzym gigi han c6 hai dac tinh:
1. Khong cat cac lién két phophodieste ¢ dau tan cung, thay
vao do la cat bén trong phan tu ADN.
2. Chi cat khi nhan ra cac trinh tu dac thu, thuong gom 4 — 8
nucleotit.
» C6 3 nhém chinh:

Nhém Hoat dong Cofactor Co chat

I  Enzym da chic niang ATP Cat ngiu nhién trén phan tir
nucleaza / methylaza, da =~ Mg* ADN soi kép cach trinh tu gidi
tifu phan, = 400.000 SAM han = 4000 - 7000 bp

dalton
II  Endonucleaza / Mg Cit phan tir ADN soi kép thanh
methylaza 2 phan & vi tri gidi han

Il Enzym da chic nang ATP C6 trinh tu nhan biét dac hiéu
nucleaza / methylaza, da ~ “Mg** gobm 5 hoic 6 bp, nhumg cat
tidu phan, =~ 250.000 °SAM  cdch trinh tu nay = 10 - 27 bp
dalton vé phia dau 3’

36




€& ENZYM GIGI HGN (RESTRICTION ENDONUCLEASE)

» Enzym gi6i han loai II duoc su dung chu yéu vi noé cat tai vi tri
gioi han. Thuong cat 6 trinh tu doc theo chiéu xudi — nguoc
nhu nhau. Vi du: Eco RI.

5'”"!'1!1li1'I-Il-ill!i'll-lil.llllll-llIII'l 3!

GAATTC GAATTC
CTTAAG CTTAAG
o QO 1 15 o1 1 1 i i 15 1 1 125 I 1 1 o P 15 1 o 0 5 B 1o ot 1 i )
EcoRI
51'1"1"1" e S D% S R ) R ) Y 8 RO 7 N e ) B N O b 53 e 15 B 53 o
G AATTC G +AATT§
. CTTAA T G CTTAA G
3L|_L.L.J_1.J_L. S L e LA o S0 K ot S B e s N8 S8 oo 00 D ) e DO | § 0 | 5'

> Phai chon enzym giéi han cat ¢ hai dau gen nhung khong cat
bén trong gen.




6 ENZYM GIOI HAN (RESTRICTION ENDONUCLEASE)

» Mot so enzym gioi han cat trén mach don.

Tén enzym Trinh tu nhan biét
Dde 1 C TNAG

Hae 111 GG CC

Hga I GACGC (N)
Hha I GCG C

Hinf I G ANTC

Hin PI G CGC

Mnl | CCTC (N),
Rsa | GT AC

Taq 1 T CGA




ﬁ CAC ENZYM LAM PUT GAY LIEN KET PHOSPHODIESTE
ENDONUCLEASE

» DNase I. Tach tu tuyén tuy bo, phan huy meoi lién két
phosphodieste bén trong phan tir ADN mach don tao
thanh cac doan oligonucleotit c6 dau 5°-P va 3°-OH tu do.

Ung dung: tao ra cac phan doan ADN hoac vécto dau tu,

» Mungbean nuclease. Tach tir cay dau do, phan huy moi
lién két phosphodieste bén trong ca phan tir ADN va
ARN. V6i ADN mach don, c6 xu huéng cat sau A va T,
tao thanh cac doan oligonucleotit c6 dau 5°-P va 3°-OH
tu do.

Ung dung: “cit got” cac plasmid, gin phan tic ADN vao
dung khung doc, theo ding chiéu mong muon, ...




ﬁ CAC ENZYM LAM PUT GAY LIEN KET PHOSPHODIESTE
ENDONUCLEASE

» RNaseH. Phan huy ARN khi co6 cau tric lai ADN/ARN
tao thanh cac doan oligonucleotit c6 dau 5°-P. C6 ca ¢
virut, vi khuan dén dong vat c6 vua. ¢ vi khuan va
eukaryote, c6 hoat tinh endonuclase, con ¢ virut cé hoat
tinh exonuclease tir ca hai dau 3’ va 5°.

Ung dung: (1) ciat mot trinh tu dac hiéu bang cach tao ra
doan lai ARN/ADN, (2) loai di dau poly(A) cua phan
tr mARN trong dién di dé lam giam hién tuong nhiéu
khi phan tich ARN, (3) loai bo phan tir mARN Kkhi
tong hop cADN.




ﬁ CAC ENZYM LGM DPUT GAY LIEN KET PHOSPHODIESTE

| EXONUCLEASE
» Exonuclease VII (Exo VII). Tach tu E. coli. Chi cat phan
tu ADN khi ¢ trang thai mach don tu ca hai dau 3’ va 5°.
Khong cat thanh tirng nucleotit riéng biét, ma thanh tung
doan 2 — 100 nucleotit.
Ung dung: Cét bo dau thira trén phan tit ADN soi kép.
Phoi hop véi nuclease S1 dé xac dinh kich thuéce va
lap ban do cac trinh tu intron.

EXONUCLEASE va ENDONUCLEASE

» Nuclease S1. Tach tu Aspergillus oryzae. Cat ca ARN va
ADN khi o trang thai mach don. Cat ca bén trong (endo)
lan bén ngoai (exo). Khong cit ¢ trang thai kép ADN/ARN
Ung dung: (1) Cit bo cau tric kep toc khi tong hop cADN
(2) Tao cac phan tir lai ADN/ARN khong dau thira dé xac

dinh chiéu dai va trinh tu ma héa, (3) xac dinh intron, ...
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& cdc ENZYM NOI KHUNG @DN V6 GRN

» E. coli DNA ligase. Xuc tac hinh thanh lién két phosphodieste
giira hai phan doan ADN nam ké, mot ¢6 5°-P, mot ¢6 3°-OH.
Can c6 trinh tu doi dién o vi tri “nick translation”.

Ung dung: Noi cac doan polynucleotit tong hop gian doan.

» T4 DNA ligase. Ma hoa boi hé gen phage T4. Noi cac doan
ADN soi kép vé6i nhau, khong noi duoc giira cac doan ADN
mach don va giita ADN va ARN. Hoat tinh noi manh hon E.
coli DNA ligase, vi khong can trinh tu doi dién 6 vi tri “nick”
Ung dung: Noi cac doan ADN soi kép dau dinh hoac tu.

» T4 ARN ligase. C6 kha nang néi giira ADN-ADN, ADN-ARN
va ARN-ARN. C6 thé gan mach don hoac soi kép.
Ung dung: Dung dé noi dai cac phan tic ADN hoac ARN.
Gan cac trinh tu nucleotit danh dau (v.d. GFP, ...)
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& CGC ENZYM TONG HOP LIEN KET PHOSPHODIESTE

» Reverse transcriptase. Enzym nay thuc chat c6 ba hoat tinh:
(1) Tong hop ADN str dung mach ARN lam khuoén, (2) Tong
hop ADN sur dung mach ADN lam khuon, va (3) RNase H.
Ung dung: Téng hop va xay dung thu vién cADN, danh dau

dau 3’ cua mot phan tu ADN, giai ma trinh tu ma héa ...

> Poly(A) polymerase. Bo sung cac tiéu phan AMP vao dau 3’
cua phan tu ARN.

Ung dung: (1) Panh diu dau 3’ cia phan ti mARN, (2) Lép
ghép dau poly(A) vao cac phan tt mARN thiéu dau nay
dé sir dung moi poly(T) tong hop cADN nho enzym
reverse transcriptase.
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& CGC ENZYM TONG HOP LIEN KET PHOSPHODIESTE

» Terminal deoxyribonucleotidyl transferase. Puoc tach dau
tién tur tuyén rc cua bé (Chang & Bollum, 1971). Xic tac
phan ung gan cac dNTP vao phia dau 3° cata ADN ma khong
can mach khuon. Goi tat 1a Terminal transferase.

Ung dung: (1) Panh dau dau 3’ ctia cac phan tit ADN. (2)
Tao cac dau gan mong muon cho vécto va cac phan tu
ADN ngoai lai bang sit dung cac nucleotit bo tro (rat hiru
hiéu trong viéc tong hop va xay dung thu vién cADN).
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& CAC ENZYM BAO VE PHAN Td ADN

» DNA methylase. Cac enzym thuoc nhom nay giong voi
enzym gi6i han ¢ cho xic tac phan tiing methyl héa tai mot vi
tri nhat dinh trong moét trinh tu dac trung. vi du M. dam
methylaza —» GATC, M. EcoRI - GAATTC, M. Haelll —
GGCC, M. Pstfl - CTGCAG, M. Taql - TCGA, ...

Ung dung: (1) Bao vé cac trinh tu gi6i han bén trong trinh
tu ma hoa, (2) Thay doi tinh dac hiéu cua mot s6 enzym
gi6i han.

Vi du: Binh thuong enzym gi6i han ScrF1 cat cac trinh tu
CCNGG; sau khi xu ly M. Hpall, ScrFI chi nhan ra va
cat cac trinh twu CCAGG va CCTGG.
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& TACH DONG GEN V@A X4Y DUNG NGGN HANG HE GEN

» Nhan dong gen la qua trinh phan lap mot gen — vécto tach
dong — té bao chu dé nhan lén thanh nhiéu ban sao.

g g -

1. Phan lap gen: Tach ADN tong s6 — nhan gen (PCR) bang sit
dung moi dac hiéu — kiém tra san pham dién di trén gel
agarose/polyacrylamide — cat bang enzym giéi han thich hop
0 hai dau (thuong dung chung véi vécto).

2. Chon vécto tach dong: tuy kich thuéc doan gen va té€ bao chu
ma c6 thé chon cac vécto plasmid, phage, cosmid, YAC...

3. Tao vécto tai to hop va nhan dong: str dung DNA/RNA ligase
(vd. T4 DNA ligase) gan vécto v6i gen phan lap. Chuyén vao té
bao chu dé nhan lén.

4. Chon loc cac dong té bao mang vécto tai to hop: bang phuong
phap nuoi cay trén moi truong chon loc, hoac sir dung cac gen
chi thi / gen danh dau.
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& TACH DONG GEN V@A X4Y DUNG NGGN HANG HE GEN

Nhan dong gen chua hiét trinh tu

1.

2.

Tach chiét mARN: Tach chiét ARN tong s6 — tach mARN
nho su dung cot oligo(dT) cellulose.

Tao cac phan tir cADN, nho sir dung enzym phién ma nguoc
va k¥ thuat RT-PCR, tao ra so luong lon cac cADN.

Cac trinh tu cADN duoc tach dong vao cac vécto nhu trong
truong hop tach dong gen da biét trinh tu dé xay dung thu
vién (ngan hang) cADN.

Chon loc cac dong vécto tai to hop mang trinh tu cADN duoc
quan tam nghién ciu
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& TACH DONG GEN V@A X4Y DUNG NGGN HANG HE GEN

Co6 hai loai ngan hang gen: 1) Ngan hang hé gen va 2) Thu vién cADN.

Ngan hang ADN hé gen

1. C6 mat day du tat ca cdc trinh tw ADN h¢ gen cua té bao.

2. Céc doan ADN c6 trinh ty nucleotit giéng hé gen cua té bao trong tw nhién, gom ca
cdc trinh tu diéu hoa va cdc trinh tu khong mé héa (cdc trinh tw ADN dém, trinh tu
li€n gen va cac intron)

3. O sinh vat nhan chuan, phan 16n Ia céac trinh ty ADN khdng ma hoa cho protein,
gom nhiéu trinh tu 1ap lai, cac trinh ty li€n gen, céc trinh ty di€u hoa.

4. SO lugng cdc dong té bao mang cdc doan cai nhiéu.

Thuw vién cADN

1. Chi la tap hop nho mot phan ctia hé gen, gom cac gen duogc biéu hién.

2. Cac trinh ty cADN phan anh trinh ty cac san pham mARN duoc hoan thién sau qua
trinh phi€én mé, khong phai la trinh ty thyc sy va day du cua gen twong ung trén
phan tr ADN hé gen (khdng c6 cdc trinh ty diéu khién, nhu promoter, operator,
enhancer, v.v...).

3. Cac protem dugc mé hoa boi cADN co thé dugc tong hop (dich ma) trong mot té
bao chu ma ¢ d6 khong can c6 bd mdy hoan thién phan tir mARN (bdi céc intron da
duoc cit bo). , ‘

4. SO lugng cdc dong té bao mang cdc doan cai nhiéu.
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£ SGNG LOC CAC DONG GEN TRONG NGAN HGNG GEN

M6t nhém contig
A

| 7 Céc vitr cat clia enzym gigi han - o
L TR AT 1T R TR (TR TR
DOng 1 {1 W 0o 1 mme oo 1 nng
DOng 2 W TEUTE LRI L L L i
Dong 3 LI I RIEEE SO0NEEOLmm e
Dong 4 THFFINNDERD NIRRT 0
DOng S LM T 1 AT E
Dong 6 W THET MCRE 000 DOV OO0OD oo 1
Dong 7 111 IRE AL FOM 0 MR ol

Dong 8 IO EIMEE | Eo B E
Dong O RTELHHNE 1 WHERER OO vinm

o C N s Dong 10 M| AROA B0 ERIED WA
Tap hop cac dong gen gom cac trinh tw nam .
g6i 1én nhau (contig) Cac dong gen c6 kich thuéc Dong 11 I WU FTHIE W OmEE
I&n tlr 200 dén 500 kb (c6 thé dwoc tach dong béi céc Dong 12 JHEE 1 EEHEE WP n
vécto BAC va YAC) duoc diing dé xay dung cac ban do Dong 13 I FTIE W F 1 BOLE M am e
contig. Céac vj tri cét gioi han cua tirng dong duoc xac Dong 14 [ H T 1 BN 1 0000 O S
dinh va dwa vao may tinh dé xép thang hang theo cac "
locut gitra cac doan NST nam gbi Ién nhau. Khi ban db
vat Iy ctia hé gen hoan chinh, méi NST dwoc biéu dién
bang mot ban dd contig duy nhét.

o) lad




ﬁ SGNG LOC CAC DONG GEN TRONG NGAN HANG GEN

> Co6 mot so phuong phap dé tim dong gen mong mudn trong
ngan hang hé gen: (1) Thong qua su biéu hién san pham cua
gen duoc tach dong (vd: cac enzym, protein co hoat tinh, ...),
(2) Lai axit nucleic dé tim dong té bao mang trinh tu mong
muon, (3) nhan biét san pham gen nho phan itng mién dich.

> Phuong phap xac dinh dong gen thong qua su biéu hién cua
gen c6 thé ap dung khi san pham cua gen ¢ trang thai biéu
hién chiic nang. Vd: ciac gen ma hoa enzym chuyén hoa hoac
tong hop mot hop chat dinh duong nao dé cé thé xac dinh
duoc nho nuoi cay trén cac moi truong chon loc.




» Tuy vay, phuong phap lai axit
nucleic 12 phuong phap pho bién
nhat. Pé phat hién cac trinh tu ADN,
nguoi ta st dung cac mau do ADN va
phuong phap tham tach Southern,
FISH, ... Pé phat hién cac trinh tu
mARN, nguoi ta sit dung mau do va
phuong phap tham tach Northern.

Weight Sy Glass plate

3-4 inches of
paper towel

3-4 Whatman
3 MM sheets

3-4 Whatman

7/ 3 MM sheets
spaked in
transfer solution

3-4 long Whatman
3 MM sheets

Nylon membrane

Agarose gel .
tontaining DNA

soakedin
transfer solution
to serve as wicks

Blass baking dlish Glass plate TraTSiar SaliiiaR

across dish — (50'x SSC or 0.4 MNaOH)
for support
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