3. Amplified Fragment
Length Polymorphism

, (AFLP)

Két hop cia RAPD va RFLP = PCR + R.E

Cac budc:

1. Cat gidi han DNA (bang enzyme cat gidi
han R.E)

2. Gan cac doan adapters tuong thich dau
cat RE

3. PCR

4. Southern blot

https://www.youtube.com/watch?v=YJINZQm7b7-s

11/4/2021 TS. Nguyen Ngoc Phuong Thao
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CHUONG 5

PCR va CAC (NG DUNG
TRONG KY THUAT DI TRUYEN

TS. Nguyén Ngoc Phuong Thao
Email: Thao.nnp@vlu.edu.vn
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QUESTION

=):  1.PCRviét tit coatir gi?

I;Ii 2. PCR d3 duoc str dung trong cac ky thuét di
truyén nao d3 duoc hoc & cac chuong trudc?

11/4/2021 Nguyén Ngoc Phwong Thao 131

131

g MUC TIEU

* SV c6 kha nang trinh bay nguyén tac cda kj
thuat PCR va cac bién thé khac

* SV c6 thé giai thich cach thuc hién va phan
tich cac irng dung thuc té

11/4/2021 Nguyén Ngoc Phuong Thao 132

132
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v vantan NOI DUNG

1. Nhac lai nguyén tac cla kj thuat PCR truyén théng
2. Cac bién thé cha kj thuat PCR va &rng dung
nested PCR

multiplex PCR

allele-specific PCR

real-time quantitative PCR

— reverse transcriptase PCR

3. Th3o ludn: Quy trinh thiét k& bo kit PCR chan dodn bénh
nhiém

11/4/2021 Nguyén Ngoc Phuong Thao 133

133

‘ 1. PCR truyén théng ‘ 2. Cac loai PCR va (rng dung ‘ 3. Thao ludn

%l PCR TRUYEN THONG

, =
OOOOOO00O00COCOOCLLT, Target DNA
3 i 5
5 3
MOOOO0O00 Target DNA
5
O00000000000000000000  Target DNA
p
000000000 larget UNA
3 i 5
5 >
OO00000000000000000. Target DNA
a8 5
noooobonoon larget DNA

3 5"
TN arget UNA

5 3’
OOOO0ONOO000000000000]

5

5

Target DNA
ped

3

"
O000000000000000IT. Target DNA
3 ' 5

, -

[IOOO0OOOOOOOOT, Terget DNA
t: 1 -

Tong lwong DNA khuéch dai = m x 2"

m: La s6 ban sao cla chudi m3 hda.

n: La s6 chu ky.

11/4/2021 Nguyén Ngoc Phuong Thao
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‘ 1. PCR truyén théng ‘ 2. Céc loai PCR va (rng dung ‘ 3. Thao lugn

| VANLANG .

S8 @1.C THANH PHAN CUA PHAN (PNG PCR

May luan nhiét

-
OOO000000000000000000. Target DNA

H ' 5
OO000000000000000000. Target DNA
3 i 5

, 3
MON00000000000000000. Target DNA

3’
OO0000000000000000000T.  Target DNA

p
000000000 larget UNA
" p

3, \

, 5
O0000000000000000I . Target DI
¥ ' 5

2
(OOOOOOOOOOOOOOOOOIT, Target DNA
g 5
poooochooooo larget DNA
3 g
TRTATRRANEEy rarget UNA

3 1 5
* DNA template
* Primers: forward, reverse -
e dNTPs =
* Buffer
* Enzyme DNA polymerase
11/4/2021 Nguyén Ngoc Phwong Thao 135
135
‘ 1. PCR truyén théng ‘ 2. Céc loai PCR va (rng dung ‘ 3. Thao ludn

| VANLANG
~—

S AC THANH PHAN QUAN TRONG PCR

DNA khuén (template):

* Ham luogng vira du (0.1-1ng
plasmid, 5-50ng genomic
DNA/50ul phan &ng)

* Tinh sach, khéng ch&ra céac
chat &c ché phan &ng (SDS,

Hinh 1. So sanh két qua PCR vé&i plasmid so véi mau gDNA

eth a n OI, p r‘ote | n, R NA. . ) cua ngurdri. Cling mot loai DNA polymerase da durge sir dung dé

khuéch dai muc tiéu 2 kb tir cac lrgng DNA dau vao khac nhau
trong céc dieu kién dugc khuyén nghi.

* 0D 260/280 nm=1.8-2.0

* CA4thétdiuu

https://tapchisinhhoc.com/pcr-6-thanh-phan-quan-trong-can-hieu-
cho-dung.html/

11/4/2021 Nguyén Ngoc Phwong Thao 136
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‘ 1. PCR truyén thdng

’ 2. Céc loai PCR va irng dung ’ 3. Thao lugn

v | VANLANG

S ICAC THANH PHAN QUAN TRONG PCR

MGéi (primers):

Nén

» 15-30 nucleotides

* Nhiét dé nong chay Tm
(melting temperature) = 55-70
°C, hai mdi khéng chénh nhau

Tranh

« CAu tric bac 2 ‘
» Cac trinh ty Iap nguwoc chiéu
+ Nhiéu hon 3G hodc C & dau 3’

“ Hairpin loop 5'  G¢

qua5°C
+ 40-60% GC phan bb déng déu 2% ST
+ M6t C hodc G & dau 3’
« Nbéng dd 0.1-1uM

° Qolf ,
Self-complementary 5' GGGAARATTCCAGGATCTAT 3'_|

[NRN e
3' TATCTAGGACCTTAARAAGGG 5'

* Primer-dimer 5 ~TACTTATGCTAGATGGATATCARGATCG -3

G: ~6.63 keal mol "

11/4/2021 Ng httos:eoevipslideshareiriet/MetheeSri/pcr-primer-design-english-version137
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1. PCR truyén théng ’ 2. Cac loai PCR va (rng dung ’ 3. Thao ludn

Piaie QUESTION

Né&u cdc moi duogc thiét k& ngan va khdng cé G/C & dau 3’ thi két
qua phan &rng PCR s& nhu thé n3o?

A. PCRkhong xay ra

B. PCR ngungsau 1 chu ky nhiét

C. San pham PCR s& bj ngan hon mong doi

D

San pham PCR s& c6 nhiéu doan khéng dic hiéu

11/4/2021 Nguyén Ngoc Phuong Thao 138
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‘ 1. PCR truyén théng ’ 2. Céc loai PCR va (rng dung ’ 3. Thao lugn

R{ VANLANG

UNIVERSITY

AC THANH PHAN QUAN TRONG PCR

MGéi (primers) Tm

|Tm= 7 x(no. of [A+T]) = 4 x (no. of [G+C)) | Melting Temperature (Tm) Calculation

|Annea|ing temp. = Tm of primer - 5 | Primer (6-50 bases):

| GTATGTGTGTATATATATGT | Compute Tm |
Sequence Tm Annealing gfzi?ﬂ gg
(OC) Temp. (OC) Molecular weight: 6272.715
() BasicTm
5" GAT TAC TTG GGC AAG GCC GA 3' 62 57 Degenerated nucleotides are allowed
. . ® Base-Stacking Tm
5' ATG GGC AAT AAT TTG GGA 3° 50 45 - e pus i are NOT allowed
5'ATT GGC AAG TTG AAG GCG GGG 3' | 64 59 Primer concentration: (200 |nM
Salt concentration: |50 |mM
5" TTG TTG AAG AGC CCC GGA C 3° 60 55 . =
Mg> concentration: | | mM
Tm: 4153 %c
Enthalpy: -145.6
Entropy: =-430.95
11/4/2021 R Ry L PREBRG “THAG T ™ taces 139
ps: lideshar ;

‘ 1. PCR truyén théng ’ 2. Céc loai PCR va (rng dung ’ 3. Thdo lugn

7] vanLANG

Bl AC THANH PHAN QUAN TRONG PCR
M&di (primers) Tm

Nhiét dé néng chay ctia DNA = nhiét do lam tach 50% mach doi
phan tlr DNA

Tm: temperature that makes dsDNA —> ssDNA 50%

% denatured

absorbance

temperature

Tm= 2 x (no. of [A+T]) + 4 x (no. of [G+C])

11/4/2021

Nguyén Ngoc Phwong Thao
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‘ 1. PCR truyén théng ‘ 2. Cac loai PCR va irng dung ‘ 3. Thao ludn

@VANLI;\NG . A A
CAC THANH PHAN QUAN TRONG PCR

M©di (primers):

Primer concentration (uM, each)

004 041 025 05 1

Nonspecific products and
primer-cimers

Hinh 3. PCR gDNA cua ngu&i v&'i nbng 6 mdi thay d8i. Mot doan 0.7 kb
v&i ham lugng GC cao duge khuéch dai trong céc thi nghiém nay. Chua y dén
sur tich tu clia cac san pham khéng dac hiéu va primer-dimer & ndng do moi
ran

11/4/2021 NgUM@&:W&%&]@N%QQQJr-nrna%pti—lhanh—phan—quan—trong—can—h'\eu—cho—dung.htm\/ 141

141

1. PCR truyén théng ‘ 2. Céc loai PCR va &rng dung ‘ 3. Thao ludn

\ | VANLANG
~—

SICAC THANH PHAN QUAN TRONG PCR

Deoxynucleoside triphosphate (ANTPs: dATP, dCTP, dTTP, dGTP)
* [A] =[T] =[C] = [G] (t&r 20-200uM, thuong 50uM each)

* NOng dod cao c6 thé trc ché phan trng

* D3Bi vai sdn phdm PCR dai hon, can tdng néng dd dNTPs

DNA polymerase enzyme

* Taq polymerase:
— 6n djnh nhiét cao (chu ky ban huy 40ph, 950C),
— t8c d6 tdng hop: 60 base/s & 700C,
— d6 dai sdn pham dén 5kb
¢ 1-2U/50ul phan rng. Néng dd cao cé thé xuat hién sdn pham
khong dac hiéu.
» Cac thé hé enzyme mdi cai thién hiéu suat PCR

11/4/2021 Nguyén Ngoc Phuong Thao 142

142
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1. PCR truyén théng ‘ 2. Cac loai PCR va irng dung ‘ 3. Thao ludn

EerANL‘éNG . N .
BCAC THANH PHAN QUAN TRONG PCR

lon Mg2+ mM of MgCl,

10 14 18 22 26 30

* La cofactor cia enzyme
DNA polymerase

Desired

* Tao diéu kién cho moi bam P "
|én khudn

* Thuwong dugc phan phdi &
dang MgCl,, MgSO,

* Nong d6 toi wu: 1-4mM

Hinh 7. PCR v&i cdc ndng dé Mg2+ khic nhau. Ban
trén cung 1a bang mong mudn vdi kich thudc 2.8 kb tir

gDNA ngudi.
https://tapchisinhhoc.com/pcr-6-thanh-phan-quan-trong-can-hieu-
11/4/2021 Nguyén Ngoc Phuong Thao cho-dung.html/ 143
‘ 1. PCR truyén théng ‘ 2. Cac loai PCR va &rng dung ‘ 3. Thao ludn

EaVANLANG . . “
BCAC THANH PHAN QUAN TRONG PCR

bém (buffer)

* Tao pH 8-9.5 (dung Tris HCI)

+ K*thuc ddy qua trinh gdn moi
* NH,* tang tinh ddc hiéu

mMaofMgCly: 1.0 1.5 2.0 25 3.0 35 40 1015 2.0 25 3.0 35 40

- KCl buffer = (NH,),S0, buffer

Hinh 9. K&t qua PCR tir nhidu nong dé Mg2+ trong hai loai dém khac
nhau, néi I&n tdm quan trong cda viéc chon lua dém dé dat duorc tinh déc
hiéu PCR. Mot doan 0.95 kb dugc khuéch dai tir gDNA ngudi viTag DNA
polymerase trong cac phan (rng nay. -
11/4/2021 Nguyén Ngoc Phuong Thao  https://tapchisinhhoc.com/per-6-thanh-phan- 144
quan-trong-can-hieu-cho-dung.html/
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‘ 1. PCR truyén théng ‘ 2. Céc loai PCR va (rng dung ‘ 3. Thao lugn

v | VANLANG

RS ANCAC THANH PHAN QUAN TRONG PCR

M Qt SO Ch at ph l." gl a kh ac Bang 2. Cac chéit phu gia phé bién duoc dung dé cai thién PCR, va néng
° Gll:lp Cal thlén d‘6 d‘éc d% khuyén nghj cua ching

hiéu: giam sy gan moi Hoa cht Nong a5 cus
. cling
sal Dimethy! sulfoxide (DMSO) 1-10%

« Tang hiéu qua khuéch pro— 5200
dai: loai bd ciu truc thw e 126-10%
Cé'p Bovine serum albumin (BSA) 10-100 pig/mL

e DU ng trong mC)t s6 Llfng Ammonium sulfate ((NH4)2804) 15-30 mM
d U ng n h é’t dl n h (Vl, d U Palyethylene glycal (PEG) 5-15%
khi khuéch dai khudn seetn o
gl UG C) ng;omc detergents (e.g., Tween 20, Triton X- 0.05-01%

NN, N-trimethylglycine (betaine) 1-3M

https://tapchisinhhoc.com/pcr-6-thanh-phan-quan-trong-can-hieu-
cho-dung.html/

11/4/2021 Nguyén Ngoc Phwong Thao 145
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1. PCR truyén théng 2 2. Cac loai PCR va irng dung > 3. Tl aq an

MAY PCR

] vanane

94°C ‘ 94°C 68°C 68°C

30s 30s
54°C / 49s |5ph

30s
T

35 chu ky

4°C

Bién tinh  Batcip méi  Kéo dai Bao quan
5°C dwdi Tm

11/4/2021 Nguyén Ngoc Phuong Thao 146
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(Y ) UNIVERSITY

Il:

1. PCR truyén théng ‘ 2. Cac loai PCR va rng dung > 3. Tl gq

g 4 0t ot 4 o e et e e )
B

Denaturation f§ 94°C

-| VANLANG

Annealing J§ 5°C below T,,

. EnmE
Primers

PHnes oo

Extension J} 70°C to 80°C

'l

Amplicon -
11/4/2021 Nguyém 147

147

1. PCR truyén théng ’ 2. Cac loai PCR va (rng dung ’ 3. Thao ludn

B e QUESTION

Né&u nhiét do bat cip moi dugc cai dat tang thi phan
ng PCR sé

A. Tang do dac hiéu
B. Giam d6 dac hiéu
C. Tang hiéu suét

D

Giam hiéu suat

11/4/2021 Nguyén Ngoc Phuong Thao
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‘ 1. PCR truyén théng ‘ 2. Cac loai PCR va irng dung ‘ 3. Thao ludn

V] s QUESTION

Né&u ting thoi gian cla giai doan kéo dai thi phan &ng
PCR sé

A. Tang do dac hiéu

B. Giam do dac hiéu

C. Tang hiéu suat
D

. Giam hiéu suat

11/4/2021 Nguyén Ngoc Phuong Thao 149
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‘ 1. PCR truyén théng ‘ 2. Céc loai PCR va &rng dung ‘ 3. Thao ludn

\ | VANLANG

V) aa QUESTION

Két qua cla phan (ng PCR ra sao néu bat ky tinh huéng nao
sau day xay ra: (1) khéng co primers trong phan &ng, (2)
khéng c6 dNTPs trong phan &rng, (3) khdng cé Taq polymerase
trong phan &ng
A. PCRdién ra binh thudng
B. San pham PCR khong ddc hiéu ciia mot khudn ngdu nhién
sé hinh thanh
Phan (rng s& giam va nguwng sau vai chu trinh nhiét

D. Phan &rng PCR khéng xay ra

11/4/2021 Nguyén Ngoc Phuong Thao 150
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Y —~
) e BAI TAP
~ n

+ Cho trinh ty gene 165-rRNA (AJ422059). ('ng dung cdng cu Primer - BLAST thiét ké&

mdi chay PCR khuéch dai gene 16S-rRNA. Cho biét vung dé chon Forward primer
tlr nucleotide 1 d&n 50, Reverse primer tir 450 dén 519.

*  San phdm khuéch dai c6 kich thudc:

[ MGi xudi |

11/4/2021 Nguyén Ngoc Phuong Thao 151

151

1. PCR truyén théng ‘ 2. Cac loai PCR va irng dung ‘ 3. Thao ludn

] vaneane NOI DUNG

1. Nhac lai nguyén tac cha ky thuat PCR truyén
thong
2. Cac bién thé cua ky thuat PCR va irng dung

— nested PCR

— multiplex PCR

— allele-specific PCR

— overlapped extension PCR

— reverse transcriptase PCR

— real-time/quantitative PCR

11/4/2021 Nguyén Ngoc Phuong Thao 152
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‘ 1. PCR truyén théng ‘ 2. Cac loai PCR va irng dung ‘ 3. Thao ludn

v | VANLANG

UNIVERSITY

e 2.1 MULTIPLEX PCR

Traditional PCR

La mot dang cla PCR thong . w e
thuong, & d6, 2 hodc nhiéu hon
2 locus duwoc khuéch dai cung

PrimerSet1  PrimerSet2  Primer Set 3 Primer Set 4

mét ldc, s dung twong &ng tir 2

cap moi. U U U U

Multiplex PCR

®c - @
NV

S dung dé phat hién virus, vi
khuan, cac dot bién, da hinh....

Primes Se11.2.3 64

QL
11/4/2021 Nguyén Ngoc Phuong Thao U
153
‘ 1. PCR truyén théng ‘ 2. Cac loai PCR va rng dung ‘ 3. Thao lugn
2.1 MULTIPLEX PCR

Nhuoc diém: dd nhay, d6 dac hiéu kém.
Khac phuc:

* Thiét ké primers: 18-22b, Tm 55-60°C, c6 tinh d&c hiéu,
d6 nhay cao.

* T6i wu diéu kién phan irng

* PCRsetup

Uu diém:

+ K&t hop san sang ddi chirng duwong dé phat hién duong
tinh gia.

* Tiét kiém thaoi gian, chi phi

11/4/2021 Nguyén Ngoc Phuong Thao
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1. PCR truyén théng ‘ 2. Céc loai PCR va (rng dung ‘ 3. Thao lugn

v | VANLANG

QP UNIVERSITY

2.1 MULTIPLEX PCR

Ung dung mPCR chan doan chiing E. coli gay tiéu

chdy & nguoi

Phat hién dong thdi cac gene doc luc

* Ege (attaching and effacing) ma hoa protein
intimin vai tro trong dinh vi vi khudn & ruét, cé
& chung EPEC

*  Sxt (shiga toxin) déc t6 rudt cé & chliing EHEC,
EPEC 620 bp —

872 bp
603 bp

H . A L2 ? 376 b
* ipaH: gene doc luc c6 & chung EIEC 41 b‘;: 270 bp
+«—194 bp
Ching
Gen
EPEC | EHEC | EIEC | EC Hinh 4: Két qua khuéch dai gen doc lyc
eae (376 bp) + % - < béng phan trng multiplex-PCR.
stx (298 bp) i N _ - (1: EHEC; 2: EIEC; 3: EPEC; M: Marker
®X 174 cdt béng Hae Ill)
ipaH (620 bp) . . + "
11/4/2021 Ngoc Phuon

Ngug/én 9 Thao 155
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1. PCR truyén théng ‘ 2. Céc loai PCR va rng dung ‘ 3. Thao ludn

UNIVERSITY

7] vanLANG
A\l

2.2 NESTED PCR

Nested PCR la gi?

2 cap moi duoc stir dung dé khuéch dai s6 lwvgng doan DNA muc
tiéu. LAn dau PCR vdi cdp moi outer. Sdn phdm cla lan 1 1a mau
cho Ian PCR 2 v&i cdp mdiinner.

Nested Inner Primers Template DNA

By- tuterialscan.com

Outer Primers

The set up of inner as well as an outer set of primers in nested PCR.
N 2 Iha

11/4/2021 lguyen-hges-Ph

156

156

11/4/2021

78



UNIVERSITY

v | VANLANG
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1. PCR truyén théng ‘ 2. Céc loai PCR va (rng dung ‘ 3. Thao ludn

2.2 NESTED PCR

Uu diém:

* Tang tinh dac hiéu

* Tang d6 nhay

« Duoc ap dung trong trudng hop cé rat it mau goc

Nhuwoc diém:

Kha n3ng tap nhiém ting trong qua trinh chuyén mau giira 2

lan PCR

Khac phuc:?

11/4/2021

Nguyén Ngoc Phuong Thao 157

157
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‘ 1. PCR truyén théng ‘ 2. Cac loai PCR va rng dung ‘ 3. Thao ludn

2.2 NESTED PCR

Ung dung nPCR phat hién 18S ribosomal DNA clavindm
Penicillium marneffei trong mau huyét thanh

Dic diém: Vi ndm phat trién rat cham; lwvgng DNA trong mau huyét
thanh rat thap (4ng/ul)

Outer primers: 630bp ; Inner primers 400 bps

P nhay ddi véi d6i chirng dwong (gDNA P. marneffei): 4 pg/ul véi
15 chu ky nhiét va 0,4 fg/ul & 30 chu ky nhiét (4-6 t& bao vi ndm)
Pic hiéu déi vai déi chirng duong: 100% (khéng khuéch dai bat ky
DNA la nao khi dung cap inner primers)

https://academic.oup.com/mmy/article/47/5/549/1050859
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1. PCR truyén thdng ‘ 2. Cac loai PCR va &rng dung ‘ 3. Thao ludn

v | VANLANG

UNIVERSITY

' 2.2 NESTED PCR

Ung dung nPCR phét hién 18S ribosomal DNA cla vi ndm Penicillium marneffei
trong mau huyét thanh

(A) First PCR
M 1 2 3 4 s 6
Fig. 1 Specficity of the nested PCR
?Whﬂl DNA in lane 1, ,[-{u-vurﬂu. flarus o
2. Histoplasma capsulatuny; 3. Candida albi-

cans; 4. Candida kruset,

. Cripte
neoformans; 6, Fusartum s| 7

sp: 8. Rhizopus sp.: 9. Clados
Pythium imidh

osum; 11. a bacterium Strep-
enes; 12, human DNA: and 13,
Penicilliumn marneffei. (A) First PCR (pan-
fungal PCR). A product of 630-bp was
amplified from sera spiked with fungal
DNA. (B) Nested PCR specific [rom Peni-
cilliwm marneffei A 400-bp product was
amphfied specifically for the scrum spiked
with DNA of Penicillium mamneffei (lane
13). M indicates a 100-bp DNA marker
(Fermentas).

tococcus py

(B) Nested PCR

™

https://academic.oup.com/mmy/article/47/5/549/1050859

11/4/2021 Nguyén Ngoc Phwong Thao 159
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‘ 1. PCR truyén théng ‘ 2. Cac loai PCR va rng dung ‘ 3. Thao ludn

\ | VANLANG
~—

UNIVERSITY

2.3 ALLELE SPECIFIC PCR

As PCR la gi?
 PCR truc tiép phat hién bat ky dot bién diém nao trén DNA

S dung oligonucleotide primer dau 3’ mismatch véi khudn
DNA

Uu diém: don gian, hiéu qua

11/4/2021 Nguyén Ngoc Phuong Thao 160
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‘ 1. PCR truyén théng ‘Z.Ca’cloai PCR va &rng dung ’ 3. Thao lugn
] vaniane
’ 2.3 ALLELE SPECIFIC PCR
oy ] = T R - A
z 5 s Common i === Common
reverse primer reverse primer
Variant Match primer
[ ﬁ ] N mh_‘lCA Asllole . — ——E""“" Aallelo
¥ T = U
Y mhp-ﬁmf - mm

Wild Type Match Primer Variant Match Primer

11/4/2021 Nguy&n Ngoc P%@H@ﬁﬁgd Thrombosis Research 130 (2012) 104-109 151
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‘ 1. PCR truyén théng ‘ 2. Céc loai PCR va rng dung ’ 3. Thao ludn

7| VANLANG

) UNIVERSITY

2.3 ALLELE SPECIFIC PCR

Ung dung As PCR:
Phat hién cac dot bién diém trén cac gene BIN1 rs744373, CLU

rs11136000, ABCA7 rs3764650, CR1 rs3818361, PICALM
rs3851179 lién quan dén nguy co phat trién Alzheimer

11/4/2021 https//bmcmedaenetbiomedeentral.com/articles/10.1186/1471-2350-14-27 ¢
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‘ 1. PCR truyén théng ‘ 2. Cac loai PCR va irng dung ’ 3. Thao ludn

v | VANLANG

() UNIVERSITY

2.3 Reverse transcriptase PCR

Reverse transcriptase PCR la gi?

» T6ng hop cDNA tir RNA va khuéch dai sé lvgng cDNA

* Nho vao enzyme reverse transcriptase: enzyme phién ma
nguoc.

* Va DNA polymerase

mRNA/RNA =& cDNA = DNA

11/4/2021 Nguyén Ngoc Phuong Thao 163
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‘ 1. PCR truyén théng ‘ 2. Céc loai PCR va rng dung ’ 3. Thao ludn

'/} VANLANG

) UNIVERSITY

2.3 Reverse transcriptase PCR

Nguyén téc AR BNA
=0 Prims
Transcription

e Wl LT

PCR l
E——
Amplitied
[E— DNA

Ampllﬂca‘tlon>\_
E———
= =—]

11/4/2021 Nguyén Ngoc Phuong Thao 164
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‘ 1. PCR truyén théng ‘ 2. Céc loai PCR va (rng dung ‘ 3. Thao ludn
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2.3 Reverse transcriptase PCR

Th l,I’C h i é n: Q Reverse transcriptase
%f\‘ mMRNA
Rtase: 42-45 °C S8 S
%+ dNTPs
R N~ Sequence specific primers
Trd ngai . DNA polymerase

» B&t cdp primer & nhié
do thap
e CAu trdc RNA bac 2

One-step RT-PCR

Giai phap: enzyme chiu nhiét, thuc hién cung ldc 2 chirc
nang reverse transcriptase va DNA polymerase Thermus
thermophilus
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2.3 Reverse transcriptase PCR
Ung dung:
e Chan doan bénh do virus RNA

e Dinh lvgng mirc d6 phién m3 cha gene (s6 lvgng mRNA)
* Tao thw vién cDNA tir hdn hop mRNA
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e 2.3 Reverse transcriptase PCR

Ung dung chan doan bénh I& mdém long méng & gia stc
* Bénh virus, cdp tinh, lay lan rat nhanh
¢ RT-PCR chan dodn nhanh, chinh xac, va phét hién duoc ca
trong giai doan chua cé triéu chirng
* S dung céc cdp moi:
— C3p mdi 1F/1R xac dinh cac tuyp O, A, C, asia-1
— C3p mbi P33/38 type O, P33/P87 type A, P33/40 type C, P33/74
type asia-1
* Cac budc thuc hién:
Tach chiét RNA tir bénh pham
Tao cDNA
Khuéch dai PCR
Kiém tra san pham

11/4/2021 Nguyé&n Ngoc Phuong Thao PCR va cac tng dung, TS Nguyén Ngoc Hai
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2.4 REAL-TIME PCR

RT PCR 3 gi?

+ Real-time PCR = PCR + doc két qua lwgng DNA hinh thanh
trong suét qua trinh phan trng

* Thiét bi = may luan nhiét + quang phé do cuong d6 huynh quang
(spectrofluorometry)+ phan mém may tinh x{ ly két qua
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e 24

REAL-TIME PCR

11/4/2021

Spectrofluorometry

< Trang thai kich thich

e
Kich thich
(e) ) / Mot photon
Phat xa i
\ |

anh sang
G SEEp— S W T 1Y
Kl /hat huynh quang

sang

Syber Green: absorbs 497nm, emits 520 nm
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2.4 REAL-TIME PCR

Thanh phan cGa phan &ng RT PCR

* DNA template — + detector
* Primers: forward, reverse - e

* dNTPs - 1

* Buffer

* Enzyme DNA polymerase

Detector :
« Chéat nhuém huynh quang Syber green
+ Detective probe: Tagman
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1. PCR truyén théng ‘ 2. Cac loai PCR va irng dung ’ 3. Thao lugn
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2.4 REAL-TIME PCR

Syber Green bam Ién DNA ( minor groove, giau AT) tao phirc hgp DNA-dye complex
Syber Green: hap thu blue light 497nm, phat huynh quang green light 520 nm
Phat hién tat ca cic phan tlr dsDNA trong phan trng
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ANEANG
2.4 REAL-TIME PCR
RT PCR/Syber green
" £ Wu diém
i\ ~
l’\f ' Re,dé dung, nhay, hiéu

qua

ez (RGN0  GUOROW X
:\uramn Nhwoc diem:

—— el o LR Khong dac hiéu véi san

LR gy LA * pham PCR muc tidu

] [y W RGN s s
Giai phap??
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3. Théo ludn

1. PCR truyén théng

‘ 2. Cac loai PCR va rng dung ’

| VANLANG
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2.4 REAL-TIME PCR

11/4/2021

3
5 3
°I' )
Fluorophore Quencher
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2.4 REAL-TIME PCR

RT PCR/Specific Detection: Detective probe (TagMan)
1. Denaturation step

94-98°C
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2.4 REAL-TIME PCR

RT PCR/Specific Detection: Detective probe (TaaMan)
2. Annealing step

50-65°C

‘||il||||llnc;H”””lnn||||||||||'“|,|,

3 5

AT RRITRUNRRTRRRRTTR RN R RTA TR TN IRE U —
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2.4 REAL-TIME PCR
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11/4/2021 Nguyén Ngoc Phuong Thao 176

176

88



1. PCR truyén théng ‘ 2. Cac loai PCR va irng dung ’ 3. Thao ludn

UNIVERSITY

7| vanLANG

2.4 REAL-TIME PCR

2. Elongation step

Specific Detection: Detective Probe (TagMan)
75-80°C

HIHR T
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2.4 REAL-TIME PCR

2. Engation step

Specific Detection: Detective Probe (TagMan)

75-80°C

T
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2.4 REAL-TIME PCR

Specific Detection: Detective Probe (TagMan) | b el el O
75-80°C
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2.4 REAL-TIME PCR

2. Elongation step
75-80°C

Specific Detection: Detective Probe (TagMan)

prpip gttty Jdld

[T
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1. PCR truyén théng ‘ 2. Cac loai PCR va irng dung ’ 3. Thao ludn

2.4 REAL-TIME PCR

2. Elongation step

75-80°C

11/4/2021
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2.4 REAL-TIME PCR
RT PCR/Specific Detection: Detective probe (TagMan)

00 o
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1. PCR truyén théng ‘ 2. Cac loai PCR va irng dung ’ 3. Thao ludn
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2.4 REAL-TIME PCR
RT PCR/Specific Detection: Detective probe (TagMan)

) 3 0\ | O"
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2.4 REAL-TIME PCR
RT PCR/Specific Detection: Detective probe (TagMan)

Uu diém:
* P3c hiéu trén san pham PCR muc tiéu

* Multiplex RT-PCR: PCR va detect nhiéu gene trong cling 1
tuyp phan &rng
* Nhanh

Nhuwoc diém: Dat tién, false result (rare)
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2.4 REAL-TIME PCR
RT PCR-Amplification curves

& 14— Exponential phase — [ _flon
U = =
A exponential
i plateau
4 phase
© g
o
S 0z
o 4
b
o 4
S
o2 i Cqvalue
0.1 =
.
4| Threshald line
————_——_— b i S i e
8 T T T
o 10 20 30 an

Cycle
Cq (quantification cycles): s6 chu ky ma tin hiéu huynh
.quang bat dau dwoc phat hién (ngudng phat hién)
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1. PCR truyén théng ‘ 2. Céc loai PCR va rng dung ’ 3. Thao ludn
7] vaLANG
— 2.4 REAL-TIME PCR
RT PCR-Amplification curves
Amplification
4000 £ T
3000 o
2 2000 | -
4
1000 A ooeeiien
0 10
Cycles
Cq (quantification cycles) vs. nong d6 DNA khuén
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‘ 1. PCR truyén théng ‘ 2. Céc loai PCR va (rng dung ‘ 3. Thao ludn
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2.4 REAL-TIME PCR

Vi du rng dung RT PCR chan dodn s&m tré so sinh bj nhiém
HIV => Thao ludn
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™ CAC LOAI PCR KHAC

* Hot Start PCR — in which heat is used to denaturate
antibodies that are used to inactivate Tag polymerase

* Long-range PCR — longer ranges of DNA are formed by
using a mixture of polymerases

* Assembly PCR — longer DNA fragments are aplified by using
overlapping primers

* Asymmetric PCR — only one strand of the target DNA is

amplified
* In situ PCR — PCR that takes place in cells, or in fixed tissue
on a slide
* SOE PCR, GC rich PCR, inverse PCR, touch down PCR, LATE
PCR.......
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1. PCR truyén théng ‘ 2. Cac loai PCR va irng dung 3. Thao luan

Thao luan

Chﬁﬂd‘é 1: &*ng dung RT PCR chan doan s&m tré so’ sinh bj
nhiem HIV

* DPoc hiéu ndi dung cung cap

* Thuec hién hoéi dap gitra cac nhém

Chu d@ 2: yéu cau thiét ké bd kit chan doan bénh nhan

COVID19, hay vach ra k& hoach thyc hién va phuong an thuc
hién
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