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Noi dung

Nguyén ly cta ky thuat real-time PCR

Céc loai doan do (probe)

Cdach xac dinh sdn pham trong real-time PCR
Real-time PCR dinh tinh

Real-time PCR dinh luvgng

Diém khac biét gitra PCR c6 dién va realtime PCR




Cac thuat ngir

Realtime PCR, quantitative PCR (qPCR), PCR thoi gian thuc
Poan do (probe)

Pudng nén (baseline)

Puong ngudng (threshold)

Chu ky ngudng (cycle of threshold, Ct)

Pudng chuan (Standard curve)

Mau chuén (calibrator)
Mau chirng (control)
Tin hiéu huynh quang (signal of fluorescent)

NGUYEN LY REAL-TIME PCR ()

La mot phan trng khuéch dai chudi (PCR)

Su tich Ity san pham PCR dwoc ghi nhan nho fluorescence clia san pham

Giup xac dinh sw: hién dién (dinh tinh) hodc nong doiban dau (dinh
lwwong) cla trinh tw DNA/mRNA guan tam.




Polymerase chain reaction - PCR
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@ Denaturation at 94-96°C
© Annealing at ~68°C * Poan mdi (primers)

Elongation at ca. 72 °C
© onste * Taq polymerase

e dNTP

NGUYEN LY REAL-TIME PCR @

La mot phan tng PCR (Polymerase Chain Reaction)

Su: tich Iy san pham| PCR duac ghi'nhan nho! fluorescence clia san pham

Giup xac dinh sw: hién dién (dinh tinh) hodc nong doiban dau (dinh
lwong) cla trinh tw DNA/mRNA guan tam.




Tin hiéu huynh quang (fluorescence) ctia san phém (1)

Chat nhuom khi chén vao soi d6i DNA sé phat huynh quang:
ethidium bromide, Syber green 1...

B6 phan phat quang duwoc thiét ké trén probe (doan do), gian tiép
bao hiéu sw tao thanh cac phan t&r DNA mai

SYBR GREEN |

Huynh quang
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Wrong product

Khong phn biét woc sdn phdm Fc hiéu hay khong dc hiéu

Tin hiéu huynh quang (fluorescence) ctia san phdm (2

Chat nhuom khi chén vao soi doi DNA sé phat huynh quang:
ethidium bromide, Syber green 1...

Bo phan phat quang dwoc thiét ké trén probe (doan do), gidn ti€p

bao hiéu sw tao thanh cac phan tir DNA m&i (c6 sw gan dNTP)




Céu tao ctia doan do (probe)

e 1 doan nucleotide dac hiéu, c6 1 dau I3 bo phan fluorophore
(kich thich) va 1 dau la bé phan quencher (trc ché)

/ Kich thich Phdt sdng / Kich thich

D) Péu trc ché
Ddu rc ché (quencher)

(quencher) C >

/N

e (Cac loai probe: Tagman, Beacon, Scorpion

Co’ ché hoat déng ctia probe

Amplified DNA target

. Fluorophore . Quencher —*— Fluorescence emission (@) Blocker

(A) Probe Tagman (B) Probe dual (C) Probe Beacon (D) Probe Scorpion12




Fluorophore Quencher
Forward PCR. primer TagMan

N Probe

E
-

p—
Rewverse PCR primer

Amplification Assay

Probe displacement
and deavage

PCR Products Cleavage Products

Probe Tagman Probe Scorpion 13

NGUYEN LY REAL-TIME PCR ©3)

La mot phan tng PCR (Polymerase Chain Reaction)

Su tich Ity san pham PCR dwoc ghi nhan nho fluorescence clia san pham

Giup xac dinh suhiéen dién (dinh tinh) hoac nong dé ban dau (dinh/ltang)
cla trinhitw DNA/mRNA guan tam.




Cdch xdc dijnh sén phdm PCR trong real-time PCR (1)

San pham PCR duarc tao ra theo luat 27 (n I3 s6 chu ky nhan doi)

Phan trng PCR tw gidi han vdi ty Ié tao san pham cham dan

CYCLE NUMBER AMOUNT OF DNA

0 1

1 2

2 4

3 8

4 16

5 32

6 64

7 128

8 256

9 512
10 1,024
11 2,048
12 4,096
13 8,192
14 16,384
15 32,768
16 65,536
17 131,072
18 262,144
19 524,288
20 1,048,576
21 2,097,152
22 4,194,304
23 8,388,608
24 16,777,216
25 33,554,432
26 67,108,864
27 134,217,728
28 268,435,456
29 536,870,912
30 1,073,741,824
31 1,400,000,000
32 1,500,000,000
33 1,550,000,000
34 1,580,000,000

AMOUNT OF DNA

AMOUNT OF DNA

1600000000
1400000000

1200000000

1000000000

800000000

600000000
400000000

200000000

0

10000000000
1000000000
100000000
10000000
1000000
100000
10000

1000

100

10

1

4

* ng *

10 15 20 25
PCR CYCLE NUMBER

30 35

5 10 15 20 25
PCR CYCLE NUMBER

30 35

16




Cdch xdc dijnh sén phdm PCR trong real-time PCR (?)

o Thoi diém phat hién tin hiéu:

v' Threshold: diém bat dau quan sat duoc tin hiéu huynh quang
phat ra, tai thoi diém nay tin hiéu do san pham PCR > tin hiéu
nén (background).

Ct (Cycle of Threshold):
s6 chu ky ma tai do tin ‘ immai
hiéu huynh quang ciia  [|iciczaz: [iywiaata

| of detection,
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san pham PCR dugc
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REAL-TIME PCR DINH TiNH

* Xac dinh su hién dién (c6/khéng cb) cia 1 doan DNA trinh tv
dac hiéu

» S&r dung hon hop cac doan modi va probe cho nhiéu doan DNA
dich khac nhau. Mdi probe ddc hiéu phat mot tin hiéu huynh
guang khac nhau.

Ung dung: dinh type VSV, xac dinh dot bién dic hiéu (trong
nhiéu loai dét bién)...

REAL-TIME PCR DINH LUONG

Xac dinh nong dd (s6 copy) san pham cua doan DNA trinh tw
dac hiéu ban dau (dinh lwong tuyét déi)

Xac dinh mirc d6 biéu hién 1 gen dac hiéu trong mot tinh trang
cla co thé (dinh lwong twong déi)
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Dinh lwgng tuyét déi (V)

Correlation Coeficient: 0.999 Slope: 3485 Intercept: 39.204 ¥ =-3488 X + 39.204 o Unknowns
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Dinh lwong tuyét déi (2

» Ngoaira, phai xy dwng gen ndi kiém tra (internal control):

La doan DNA dich dwoc gdy dét bién (cung primer v&i DNA
dich nhuwng khac biét vé trinh tw khuéch dai dé phat hién)
Nham phat hién y&u t6 gy trc ché PCR hién dién trong dung
dich chay PCR

Pugc pha
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— e SYBR

E=101/slope = 10 -1/-3425 = 1959 E% =(1.959 - 1) x 100% = 95,9

E%=PCR efficiency (90%-105%)
-

slope=-3.425 y-int=30.334

PCR Standard Curve : Data 2006-06-02 1005 QC HBV LOT 010606.opd

E = 10-Vslope E% = (E-1) x 100%
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Dinh lwong twong déi (Y

e C6 sy xuat hién cla gen tham chiéu (reference gene)
* (C062cach:

¢ Sl dung dudng chuan

* S&r dung mau chuan (calibrator)

RNA Level: DNA Level:
mRNA Expression Studies Gene Dosage Determination

! '

Amount of Target Amount of Target
Amount of Housekeeping Gene Amount of Single Copy Gene

Dinh lwgng twong déi ?

e C6 slr dung dworng chuan: KQ |a 1 ty 1é gilra target gene va reference

gene trong moi mau thir _
Copies of target gen

Copies of reference gen

Correlation Coefficient: 0.999 Slope: -3.4868 Intercept: 39.204 Y = -3.488 X + 39.204 o Unknowns
Standards
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Dinh lwgng twong déi (3

* S dung mau chuin:

* Calibrator la mot mau (dong t& bao) cé ty |é target gene trén
reference gene 6n dinh

* Ap dung thuat toan

* KQ la ty lé clia target gene trong mau th{r so vdi trong calibrator
sau khi d3 déng nhat vdi reference gene.

control  expt NORTHERN BLOT

— ——target gene I“

m———  —— le——internal control gene zx
actin, GAPDH, RPLPO etc

Corrected fold increase = 10/2=5

Ratio target gene fold change in target gene
in experimental/control =

fold change in reference gene
28




Khac biét giira PCR va real-time PCR

Pac diém PCR Realtime PCR
Thanh phan PU

Ung dung

Hién thi, doc két
qua
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