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NOI DUNG

1 Cac buoc co ban trong phuong
phap tao dong.

1 Tao dong tr mRNA.
1 Tao dong tr DNA.

1 Phuong phap tao dong dugc cai
tien.



1. Cac bwéc co ban trong phwong phap
tao dong:

1 X Iy nguon vat liéu tao dong DNA hay
MRNA.

1 Chon va xtr ly cac vector.
1 Tao vector tai to hop.
1 Chuyén vector tai to hop vao té bao chu.
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2. Tao dong tr mRNA:

Uu diém:
. mRNA la két qua cua qua trinh phi€n ma
. mRNA chtra cac trinh ty ma hoa.

Ung dung:
. Tao thu vién cDNA.
. Nghién ctru su biéu hién gen
. Su diéu hoa biéu hién gen



Thw Vién cDNA

-Chi 1a tap hop nho mot phan cua hé gen, gom céc
gen dugc biéu hién

- Céc trinh tu cADN phan anh trinh tu cac san pham
mMARN dugc hoan thién sau qua trinh phi€n ma

- Céc protein dugc méa hoa bai cADN c6 thé duoc
tong hop trong mot té bao chi ma & do6 khong can co
phan tr mARN

- ¢cADN c6 trat tu va cau tric don gian hon ADN h¢
gen.



Table 6.1, | mRNA abundance classes

Number of Abuncance
d0urce diferent mRNAs — (moleculescell

Mouse Iver cytoplasmic poly(A)™ RNA ] 12000
i 30

1300 9

Chick oviduct polysomal poly(A)™ RNA | 100000

/ 4000
2500 )




2.1. Tong hop cDNA:

Tong hop cDNA co 2 cach:

Cach 1 ?
Qua trinh tong hop c6 3 giai doan:

+ Buédc 1: Tong hop soi thir nhat nho RTase

+ Budc 2: Tong hop so1 thir hai nhd AND
polymerase

+ Budc 3: Cat vung kep toc nho nuclease S1.
Thu ds cDNA
Cach 2: ] , ,

+ Buoc 1: Tong hop so1 thir nhat nho RT, sau do gan
dudi oligo-C vao dau 3° nho Terminal transferase, thu
so1 thir nhat nho Alkaline sucrose gradient

+ Buoc 2: thu so1 thtr 2 nho RTase

+ Budc 3: Thu ds cDNA nho RE




Hai cach tong hop cDNA

(a) & AAAAAA-Y ’ mRNA y
HO ) ’I‘ T .I.. ,r ,l.. »r & S’ (a’] 5 A J'I\ ."Ill A J-\\ J{ -
¥y TTTTTT-¥
¢DNA

l Terminal transferase

) ¥z “"AAAAAA-Y +dCTP
TTYPYT=S W y AAAAAACCCC-¥
DNA
‘ y-cccccc TTTTTT-¥%
NaOH
Alkaline sucrose
ss cDNA . gradient
TTTTTT-¥
& ( i ¥-CCCcccc TTTTTT-¥%
o DNA polymerase
Klenow fragment l Add oligo(dG)
RTase primer
TTTTTT-§ ()

TTTTTT-¥%

¥Y=CCCCCC

(d)

l S, nuclease l




2.2. Tao dong cDNA trong vector plasmid:

- Cat plasmid ¢ nhiing vi tri xac dinh nho RE

- Tao ¢cDNA dau so le: mbi lién két (linker, adapter),
dudi dong trung hop.

- N6i doan chén cDNA vao plasmid s& dugc to hop
cDNA-plasmid.

- Bién nap t6 hop trén vao té bao chu (E.coli).

- Tao thu vién cDNA hoan chinh

- Khuéch dai thur vién cDNA



Gan dau bang
2 Can ligase dé gan doan chén vao
vector
1 Hiéu suat thap

1 Khéng c¢o trinh tw nhan biét cho
enzym cat gi&i han trén vector to hop



St dung linker

CCGAATTCG
GGCTTAAGC

G
C

DNA ligase

(5)
(CGAATT -~ GGE JCCGAATTCGG
GCTTAAGCCE IGGCTTAAGCC

(c)
S "— AATTCGGE :
G CCE ] "TTAA-5




Str dung adaptors

(a) OHGATCCCCGGG

GGGCCC

DNA ligase

(b)

Y-OHGATCCCCGGGE CCCGGC
GGGCCCl |GGGCCCCTAGy S

!




Str dung duoi trung hop

Cut with Pl

CTGCA-3
G

Recombinant

N

CTGCAGGGG
GACGTCCCC

Pstl site




2.3. Tao dong cDNA trong vector
bacteriophage

Cau trc cua bacteriophage

Bacteriophage A 1a mot virus mang DNA so1 doi
co kich thudc khoang 50 kb, DNA cua né & dang
phan t&r mach thang c6 2 dau bo tro soi don dai

Viung diéu hoa
chdre nang mudn
Cac gen hinh
thanh d5u, . . . . . -
dudi va phat Ving hop nhat va tai t8 Vung diéu hoa va Vung sao Viang phan
sinh hinh thai hop (vang dém) mien dich giai vat chu

is red gam- II(:III M cl cro CIII. I

AWBCDEFI FII|ZUVGTHI'-'ILKI

B£3au Pudi




Vector Bacteriophage:

- Khi can mét so lwong 1&n tai td hop
nhwng lwvong MARN it

- Mang dwoc doan gen cai lon hon
plasmid

- Giai doan dong goi In vitro s€ tao ra
phage tai t6 hop = > tdng hiéu qua cua
qgua trinh tao dong



Cac vector bacteriophage trong tao dong cDNA

. Vector phage: Phan 16n xuat phat tir phage A

Kich thudc khoang 48.5 kb, mang cac doan ADN cai
dén ~20 kb. (virut c6 thé dong gbéi ADN dén 40-50
Kb).

. Kha ning xam nhép té bao chu nhanh. C6 thé tach
dong ¢ ca prokaryote va eukaryote.

. Cac loai vector thuwong dung: vector Agtl0, Vector
Agtll



Tao dong cDNA trong vector phage nho linker

l EcoR1 methylase

Add EcsR1
linkers

Digest with
EcoR1

WVector Insert Vector




3. Tao dong tr DNA

DNA b0 gen cua sinh vat c6 cac doan intron
va exon, chira cac trinh tu 1ap, vung dieu khien...

* Muc dich:
. Tao lap thu vién bo gen.
. G1a1 ma trinh tu gen.
. Tao dong cac trinh tu intron- exon.



3.1. Thu vién hé gen

Thu vién genomic DNA 1a mot tap hop cac
doan DNA cung dal dién cho mdt genome
nguyén ven (hoic gan nguyén ven) cta ca thé
ma DNA duoc bat nguon tir do.

Thu vién genomic DNA duoc dung chu yéu
hoac dé sang loc hodc dé xac dinh vi tri va tha
tu cua cac trinh tu trong genome.



Cac bwéce chinh trong xay dung thw vién

genomic DNA

l Cat genomic DNA
A~ A~
/'—v /_\—/

l G3an cac doan DMNA vdi vector

UUUQ

-E)-:::-ng goi /n vitro

????

Xam nhiém t& bao vat chu




Sang loc mot dong tir ngan hang DNA
Pé dam bao chon duge mot dong nghién ctru tir ngan hang,

chiing ta can tinh todn s6 dong (N) can thiét lay ra tir ngan hang
dung vao viéc sang loc

S6 N duge tinh theo cong thirc
N =1In(1 — P )/ In(1 — a/b)
Trong do:
N: S6 dong yéu cau
P: XA4c suat c6 mit
a: Kich thudc trung binh cua cac doan DNA
b: Kich thudc cua hé gen



ViDu :

Genome rudi giam co kich thudc khoang 105 kb
duoc cat ra thanh cac doan trung binh 40 kb. Hay tinh s6
dong lay tir ngan hang dé dam bao mot doan AND bat
ky s& c6 mit trong ngan hang véi xac xuat P = 99%.

S6 N duogc tinh theo cong thirc sau

N=In(1-P)/ In(1 — ab) = In(1-0.99)/In [ 1-

(40/100000)] = 11.153
Nhu vay, dé sang loc tr ngan hang genome rudi
giam, viéc dau tién 1a ching ta phai lay tir ngan hang
it nhat 1 11.153 dong.



3.2. Chuan bi cac phan doan DNA cho viéc tao
dong:
. Trong luong phan tr DNA dugc tach dong
tur sinh vat:
Vector EMBL4: 17-23 kb

Vector BAC hay YAC: 300 Kb
==> khac nhau tuy loai vector

. Phuong phap tach cac doan DNA



Hai phuong phap tach dong:

1 Co hoc < Tao ra cac phan doan DNA ngau nhién

DNA khong c6 dau so le (cohesive termin)

1 Enzym cat gigi han
EcoRI tao ra cac phan doan DNA qu4 ngan

+Han che Su bat cip doan ctia nhitng trinh tu lap lai

+ Uu diém: DNA c6 kich ¢& mong muon






3.3 Sw gian, dong goi va
khuéch dai
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DNA tai to hop

Insert Insert Insert

RA T LA RA T LA

Packaged i vitro

Concatemeric recombinant DNA. On ligation of inserts into a vector such

as EMBL4, a concatemer is formed. This consists of the left arm of the vector (LA), the

insert DNA, and the right arm (RA). These components of the unit are repeated many
times and are linked together at the cos sites by the cohesive ends on the vector arms.
On packaging in vitro, the recombinant genomes are cut at the cos sites and packaged into
phage heads.




“Péng goi” va khuéch dai:

DNA tai1 to hop
Bong g01 intro

o

Nhiém céc vi khuan

l Trai
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4. Phuong phap tao dong duoc cai tién.

4.1 Tong hop va tao dong cDNA
Nam 1982, Hiroto Okayama va Paul Berg
da dua ra phuong phap tao dong cDNA.

. Vector plasmid dugc sur dung nhu la phan tu
moi.

.mRNA dugc dung dé tong hop cDNA

. B0 adaptor va primer duoc dua trén
pPBR322,v6i trinh tir bo sung tir virus SV40



pBR322

i

Himnd 111 *_Hl:.ﬂdII[
FHPGI

HindTII
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4.2 Sw biéu hién ciia nhitng phan tir DNA

dwoc tao dong

- Promoter hay vung (gene) -

<ho1 dong 1a

trinh ty DNA thiét yéu cho ;

phép mot gen coO

thé tién hanh phién ma tao mRNA.

- Promoter c¢6 kha nang hoat

- Promoter 13 nhitng nhan t0

hoa hoac tc ché.

quan trong trong

viec quyet dinh mirc do bi€u hién cua mot gen

nhat dinh.



Table 6.3.

Some promotors that may be used in expression
vectors.

Organism

Gene promoter

Induction by

E. coli

A. nidulans
S. cerevisiae

I. reesej
Mouse
Human

lac operon

trp operon

AP

Glucoamylase

Acid phosphatase
Alcohol dehydrogenase
Galactose utilisation
Metallothionein
Cellobiohydrolase
Metallothionein
Heat-shock protein

PTG

3-indolylacetic acid
A cl protein

Starch

Phosphate depletion
Glucose depletion
Galactose

Heavy metals
Cellulose

Heavy metals
Temperature >40°C




Su biéu hién gen & prokaryote

- O vi khuan va phage, hoat tinh dong mo gene
thuong dugc di€u khién qua phién ma tong hop
cac mARN.

- O sinh vat prokaryote vung promoter chira hai

doan trinh ty ngan tai vi tri -10 va -35 phia trudc
gen theo chiéu phién ma.

+ Trinh tu tai -10 dugc go1 la hop Pribnow va
thuong chira 6 nucleotide TATAAT.

+ Trinh ty -35 thuong chira 6 nucleotde la
TTGACA cho phep gene dugc phien ma voi tan
s0 cao.



Su biéu hién gen O eukaryote

- Tuong tu vi khuan, cac promoter cua
eukaryote cling nam phia trudc diém xuat phat
tréen mRNA.

- Hop TATA dinh huéng cho mRNA bit dau
phién mi nam & phia trudc diém bat dau phién
ma khoang 30 bp & dong vat c6 va va 60 dén
120 bp & nam men.



- M3 két thuc ciing quan trong. Vung cé
trinh tu cach -25 co trinh tu twong dong 5°-
ATAAAT-3’(TATA hoac hop Hogness) va
mot trinh tu cach -75 co trinh tu tuong
dong 5°-GG(T/C)CAATCT-3’ duoc biét
nhu hop CAAT.



4.3.Viéc tao dong cac doan DNA lon trong vector
BAC va YAC:

BAC
- C6 ngudn goc tir F-plasmid
- C¢ thé ta1 ban trong Ecoli vd1 doan chen co kich
thude 16n den 300kb.
- Cac BAC thuan lg1 cho viéc xay dung thu vién, 1ap
ban do va phan tich gen.

U'u diém: Chung co hi¢u suit tao dong cao, cac doan
chen DNA thao tac dé dang dé tinh sach va duy tri
on dinh.



YAC

- Chung co thé duoc cat thanh 2 doan hoidc 2 nhanh
NST dé nhan cac doan cat 16n ¢ kich thuée dén
2.000kb

- Thu vién YAC duoc lap rap va sir dung cho viéc
lap ban dd cac vung c6 kich thude ctia DNA nguoi.

Nhuwoc diém: Hiéu suit tao dong thép, xuat hién céc
dong kham, sy khong 0n dinh cua doan chen, thao tac
twong do1 kho so voi1 he thong vi khuan



High molecular weight
genomic DNA

Partial digest

TEL trp/ARS/CEN




Cloning strategies
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