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SERESPCREIE
PCRIFEIEFiA

REMHERM (PCR) :

BelSIZIRIEIRDNARES, 7ZEDNARSESAUE T, FB4FdNTPRESIENR
DNAZ21ERERVEN, NMEZSFHDNAS FRIBRSYIPIEEM IEE—45E
DNAREX.

 1RHRDNA
- 5iEtrDNARIHE4MY—XIS 4]
- DNABR&T

. dATP, dGTP, dCTP, dTTP
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40 cycles of 3 steps

Step 1 : denaturatiua

1 minut 94 “C

Step 2 : annealing 3
45 seconds 54 “C

forward and reverse
primers 11!

Step 3 : extension g

2 minutes 72 °C
only dAMNTP's
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PCR 931

11]5
>y

N=N,xE"

N: ¥ 14 =

NO: A2 4R AR

E: § IR, Hid{E N2
n: JEAEL

OO

e g
1 cycle = 2 Amplicon
2 cycle = 4 Amplicon
OV DK e
3 cycle = 8 Amplicon

ot DDA DDA AP A
4 cycle 16 Ampllcon

6 cycle = 64 Ampllcon

DA DA 4

7 cycle = 128 Amplicon

T T

No. of Cycles No. of Target Amplicons
1 2
2 4
3 8
4 16
5 32
10 1024
20 1,048,576 (1.0 E6)
30 1,073,741,824 (1.0 E9)
37 137, 438, 953, 472 (1.3 E11)
40 1,099,511,627,776 (1.1 E12)




Real-Time PCREYY 1EHZ

+ EEFSOCEEPCRRNA, SINT—MSIEHFYI, FEEPCR [
HU#1T, PCR RMHIARRRLT, XOUESREMEFHIEN, Fad
—MEIR, WE—TYOCGRERES, XM BT X GRER
NUFHIERIZRMN, NSRS EfZe

plateau

) —
\ N=N,x2" =
Theory #
| : N=N,x(E,.)" :
0™ “const expotential growth

v Y

N
Real N=N,x(E,)"
background

-

amount of PCR product

number of cycles
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Real-Time PCR And Crossing Points

- AREAYNY;E: Real-time PCR; Quantitative PCR; Kinetic PCR

+ CpRIEN: HmIOGEEBIERIOHE CItEE) AIBIZIRTXT R
BIIEIAEL, crossing point (Cp), quantification cycle (Cq),
threshold cycle (Ct)& X 8[E.,

- (®ig: XFFREREER, £ “crossing point” BYZI, DNASFEERE—HY

11111

11111

high target concentration

l

early increase in fluorescence

l

early Cp

4 567 8 810111213141516
Cp value
amount of template 11

Fluorescence (483-533)
w ~ o B =

5 ;f'j crossing point (Cp)

161718192021 222324252627 282830 31 3233343536 37 363940
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Cp EERIIIE
Fit Points -

Cycle Range Noise Band

Analysis ‘

Amplification Curves

Fluorescence {483-533)

. 5 Noiseband
STD Wultiplier 22.344 Noise Band |0.5077 (Fluoresc)

FEIHETE
~fif F 3 AT I i A

Cycle Range ‘ Noise Band ‘ Analysis ‘
Amplification Curves
ISample Lypes j

|i Unknown [ Calibiator
- Negative |i Standard

Fluorescence (483-533)
=
)

1415 16 17 18 19 20 21 22 23 24 25 25 27 28 23 30 31 32 33 3¢ % 3 o7 B 3 4

Cycles
¥ Show Fit Paints Fit Points | 2] Th(:::::;ld Threshold [1.270=

Standard Curve

Error: (1.00806
Efficiency: 1.993
Slope: -3.338
‘ntercept: 35.92

Crossing Point
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Z1EPCR WIEEPCR
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Real-time PCRAYE IS MiE

- ISR IR
— SYBR Green /
— Resolight

- RIS FRIEERsT

lagman

Molecular Beacons
HybProbes

Simple Probe

Universal probe
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Fluorophore Absorption and Emission Profiles

Excitation (light) mission (light)
100 ’j:
Alexa Fluor 555 %
T80 3
g 5
m —
£ 60 $
v
£ @
$ 40 i
3 o
2 :
20 o
<
>
ok s
_ 400 450 500 6550 600 650 700 750
Outer Orbital Wavelength (Nanometers)

18
http://www.microscopyu.com/articles/fluorescence/fluorescenceintro.html



B IERFHEN- SYBR Green |

« SYBR Green IZEBERBEARIKHIZE, B85S T ERdsDNAXUE
IE/NAXIE,, AMKET S

o  ZfEF0 dsDNA 553kt

e Excitation: 488nm; Emission; 533nm

« {S54@Ml: elongation; melting curve
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5%.rrrr[/rm\r‘mmmﬂmﬂn%m 3

Emission

Excitation SG SG




IS IERENEN - SYBR Green /

SYBR Green |2 EAZEMARIKINE, 84S TIEdsDNATIE
IE/NAXIE,, AMKET S

AEF] dsDNA &5kt

Excitation: 488nm; Emission: 533nm

S51@iMl: elongation; melting curve

-

Excitation | gg - Emission
SR TT R LT LLR D 3
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o Tm IBFEEE
— 50% dsDNA Z&44 ssDNA BEEE

- B PCREYIEFEERSFER T,
- HERIETY, S —RNERRILUBE A Tm{ERF TR

Amplicon %GC _Length (bp)

o =0 TmRIEZE:
— Hepatitis B 500 180
— B-globi 3.2 36
- GC%, BREKE oty S hrign 03 20
20+
- HEFRE, Mg2+iKE, SYBR Green | %
R
e 10T

- IafEMZ: MEEIREHS, SYBR Green | 2R
Q’I\QEEI\J dSDNAJ:HH%—F;E I ﬁﬁlﬁ;ﬁﬁgg o 084 t t t t 8=9 ; t t } %
Temperature (°C)
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Amplification Product
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Primer Dimer
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JEISTRIERFEHEN-SYBR Green /

SC3& Set-up
» 184&%: 50-100ng gDNA for 20ul reaction
- ERENSERFH
 3|#7: 0.2-1uM
— 0.5uM recommended
« Enzyme, dNTPs, MgCl,, buffer
« SYBR Green |
— X% SYBR Green 2R
. Negative control (FBI4RIER)
— BRMAEXIRERIFEAZFLA(SYBR Green)RIsCieRinATAIRIEE

24



FrolissIEsRET - 2KeERET ( Tagman )

 f5IaN: TagMan probes, Universal Probelibrary probes

o B—1S D FiREER|(Reporter, R) , MFAMSZKEH](Quencher,
Q){BEK IRFT o=, RﬁﬁEETE’JAfUﬁEE’F&QEIU&W ToRE

o ¥i%ad, FIFE DNABRSHESHS' SMIESEME/KREIRETNS' %
o 1EXSHERYTE 60°C

=s51Ml: elongation
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Excitation

Excitation
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TagqMan KERETHZRIREFIBRE
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BIS SIHRSHE M- KBRS ( Tagman )

5£8 Set-up

 18f&%: up to 500ng gDNA; 10'-107° copies of pDNA for 20ul
reaction

- RSEIREATH
5]%7: 0.3-1uM

— 0.5uM recommended
Enzyme, dNTPs, MgCl2 , buffer
wEt: 0.05-0.2uM

— 0.1TuM recommended

- YWTFZEPCR, BREINRFHRE
Negative control

27
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Amplification Curves

18.726
16,726

T - IQCCDIRE,
< 10726
= - IWEmYERA, TEREREL10C, &
g o | J /) BIRS(E, AIMERERNSME
© o7 s i o
| e —— . EHWEIBRRLAL(HRM)KF
4 8 10 12 14 16 18 20 22 24 26 28 30 32 34 36 38 40 42 M4
Cycles Sig > A o
- BARHZRESPEE: 0.01°C
HNZeE e 1 11N 8 R 100 - 1070 _  BEHRMABZENSCIST IS R e > B
ampliticatien Curves M[bﬂj
s EifX 210008 M 5200058 M, EEMSRIFAIEZE
B (UBBROSMELL L, BEARES24R, CplEtREE(N0.04,
jes FLEHENAIES M ICV<0.15% (CpfE) .
s Sam... Mea... STD ...
‘Zz A1, Al 25.07 0.04
. A11, A 23.98 0.03
T | 33

& 4 6 B W o7 oW % ¥ XN E N R DR M OE R N L M
Cpches
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Gel Time for 30
Temperature Profiles Analysis Cycles (hr)
95
536 bp
75 A
< 55-95 A 4
g
2 B 2
2 75 —
g ¢ 0.67
= D
w U 0.25
o
€
]

‘

|
75 A1
55-95

75 1

|
|
I Amplification of a 536 bp
|

B-globin fragment i a:l'fnan4.8 OC/*',L‘, II%EEEZ.S OC/*'}‘

; from genomic DNA
S . FEREMIBEESEHRIANEY, B
i LAY IRIESS 404 PCRIEIA

96F1E=, < 1 hour; 384FE=; < 40 min
34

55

B
lw]



LightCycler® 4803%¥¢EEPCR{Y
96F1RIR 5384 IRIR TG i
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Doing now what patients need next



