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PCRJX R HY 4 A%

e
5l W 5 e i I RCR Al 8 SR
* XK E

FeHIK, Npg Q0D T EE mg (1070 K-F
o E. PRt

~ 4 JNEF TR I -
o XT AR Ay B SR AR Fﬁﬁw
DNA KL d K S RNAZY [ 1E 4 4 BEARAR e

D, ME:E"!
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—. PCRRBL 22 0 R Pr 3¢ 7%

Amplification of DNA in vitro including:
s M (denaturation) : 94 °C ~95 °C

% 18k (annealing) : 40 °C ~70 °C
o ZEfE (extension) : 72 °C

3A 3 BEAE H PCREG — NG IR, %ﬁ%ﬁf& NME
R, AT AR E S A = F4 = bAe <
B K. o~ o]
| m lﬁ{ﬁ;:ﬁﬂ!
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i i 1 copy o

dMTPs

tycle | Tag pol

cycle 2

20 maore cycles

2 097 152 copies .

copyrght B King 19596
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First Cycle Second Cycle Third Cycle

Met Anneal Feglicate Met Anneal FEeplcate Melt Anneasl Replicste

Temperature

Time

ZUUVYF3 F e e e A ANV



—. PCRAY R M AR Z F1 R N A&

(—) PCRE MK %
Z EPCRI M 9 F 5 &k # (principle components):

K/

s Template. Primers. dNTP

K/

s+ Taq DNA polymerase

s Buffer

== 4|i!m||a|u1ﬂ'f'
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1. B (Template)

FLFIZHDNA. RNA. JiRIDNA. % RI4ARDNAZE
< RNATE 9 BEAR B, 056 FFRNAS 42 5 4 cDNA, F
L cDNAYE 938 AR

“BRE: 1000ng. 500ng. 100ng. 50ng...

THEXBAFEFR
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2. 5| 4 (Primers)

5 Mok RPCRY ek A R K, =
FERMBELER R K.

oA F A R EAL TR
B ERE RME S
5| W1k B R B Fn K B
& 5| W1 i 06 AR B A — 28 E N

LiERBERFEFR
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Rt ul e E U

é?%%%ﬁ%ﬁ%ﬁ#%ﬁ&%%%,Eﬁﬁiﬁﬁ%ﬂﬁ
%‘\

*KEN8 DM HR

o AT = R R TY R B M = RAK

< 5| Wy oy mR SR 2 Bk N T
S Sl B KB E T E: TmC® =2 (A+T) +4 (C+0)
o Gl S S AT (BN . SINRELA. &Y

EShiR) -
BRI 0.1-0.2 pmol/L, SKIERRAH AR5 =B

/
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T, is defined as the temperature
at which
half the molecules are single—stranded
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Campbell, Biochemistry, 3/e
Text Figure 07.13

Transition
range
e Completely
/ unwound
Unwinding of double helix
Absorbance double heli:%/
L

f ; m i
/¢ (transition

/| temperature)

i |
70 80 90 100
Temperature ("C)

Harcourt Brace & Company



Absorption of 260-nm light

1.0 o
Single-stranded DNA
0.76——————"——————————
i
|
Double-stranded DNA :
i
]
|
i
T
0.5 | : | |
75 =0 85

Temperature (°C)

90



100

41

0-01M-PO, plus -7
O-001 M—EDTA//I

T

rd
rd
”

Guanine + cytosine (mole per cent)

O-15 m—NacCl plus -~
O-015 m—Na citrcte,/

S0
Tew £°C)

Figure 6-17. Dependence of melting temperature
(G + C) content of various samples of DNA obtained from different sourcesi|
DNA was dissolved in 0.15 A NaCl + 0.015 M Na-citrate, pH 7.0. Points 1 and 41
for poly(dA-dT) and poly(dG-dC), fall off the least-squares line which is describ
analytically by 7T,, = 69.3 + 0.41 (90C). From (549).

200943 F

100

7m ©On guanine + cytosin

|
14
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1.50

| | | | | I
140}
£
=
o
&
-93: 144 Molarity
c of KCI—0.01 0.05 0.075
e
S 120}
@
2
ko
@
& 1.10 |—
1
7
ﬁ
65 70 75 80 85 90 95 100 105 -"'f‘

Temperature (°C)

Figure 6-16. Dependence of thermal denaturation of D. pneumoniae (R-36A) DN
onionic strength. Various KCI concentrations in citrate buffer, pH 7.0. From (5@
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3. AT =3 (dNTP)

JiL)

& JLAATP. dCTP. dGTP#udTTP 4% Ji A% 4 = Bk B4 69 R & 4
o BURLUR o & PR A% H BR HY IR OG0 — B
wORE AR R AR N R, EARE R Y

fE = B e
ANTP ¥ & -
20~200pmol/L, REAFE M EREEY ¥

/ L
{ m hh,-.-.iﬁfj



4. DNAZE 4T (DNA polymerase)

o N—FAEELERE (80C 90°C) P H KM R (Thermus
aquaticus, Taq) F I, AR EHW R EME

< Taq B 1EA:
BEARAE 5 T, LAANTPg JR¥t, 725|413 —0H K 3 m b Jii
YH®, MR, 5 B8 _Fe, EDNAREES >3 |t
i, {E{LDNAS H&

R HE:
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< Taq DNAR &8 & % 09tk E M

wTaq DNABABE LY - S4MEEEN, FWERKE
TIRe, TEE BT W AR R K A AR R 5 T

Taq DNAZR &-BETE B R G IR H 7= A Y 15 45 28 7L 2 A
1/30000, #%FEEHR %1/8000, ﬁ##%ﬁ&ﬂ "
K, B HLE A |
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T #eHy DNAZ R

Pwo DNA polymerase. Tth DNA

polymerase. Pfu DNA polymerasefl FH & &

AR, BRI %ﬁ%ﬁ%m_
%) ~ 104k

aﬁ EE:E“!
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5. ETRE

SCHEETREZ - NEARENFEZR, A TRERMNZR
9. REGEBRAEETaqg BN EER LED N

< BATaq BEOYVEE R 50 & Mg R E A K, {EPCRE
IKZ HANTP, 5| 4. FEARDNA K& & 7| B 77 12 34 7] 5 Mg
2 4T AR i B M2+ iy 98 B N T 55 v T 1y v

% ANTPYK JE 200 pmol/LB, MgCl,Hy 3K JE
A. 5mmol/LELE .,

Vg AR 3 > %
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6. v RMNEHE

pll: EFEBRNITFENRE ( pH =7.24%)

oHh GEMNBREANTREZLZE, AHNT50
ERR AR

% FF: BSA. gelatin . Tween 20. DTTZE (4 fu %

B A& B B ISR AR R DUPR P Taq B HY VS
ll‘é ) -
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( =) PCRHY R PL &

o RMEE (. Bk, ZEAfE)
o RNLEFE] (RPE. Bk, ZEAE )
< JEEFRE (PRRRE K =H&)
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72°C, b ETaqBy B A & 5 B BT

i M

- 94°C  97C
. KT T 5SCAEA
B E: B B RE
B I A Y




N

CHE—REMNGET RS (5 To%)

»:»@——/l\ﬂ%’éﬁﬁ%ﬂﬁﬂﬂw%ﬁfH%‘zé’ﬂ%fé‘,
— A 30F 144, BPERK S 3 BRI
¥
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3. fa3rRE

o BEIRE ML A25 ~ 3I5NMEER
& B RN BT 6 R
e FPCRE R =4 B f8 B K, (23X g K
FREY W25 ISNERUEEREEEFI, A3
ﬁ&%é,%ﬁﬁﬁﬁ%ixﬁ%%%ﬁﬁ%%mW#
ZRHHEK '

THEXBAFEFR
200943 A



PCRA 72 #y 5K Fet Y 31

T B K
S KK
50

Log r~4JDNA

[ ZoaT
'] I_d =N o
|.._._.-|"'- lI{4® -
- (] r
|
[HH |
LEIIA |
sl ||
| v
& ri d
i

= A ITITRIE T et
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C TP HARRESHERNEER L, ERVEE
M4, TaBiagTE,
“TFEBNENEE:

Sl —RAKAN = . R, BA 0 E AR L
P, 5l e O3 BYDNA B ] B 52

THEXBAFEFR
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=. PCREUARM T E 4

(—) ZREFHNARAMKE
SR E WAL E

A A A & X

PR A ] & X

¥ 8RN X

=1 AT X
PCRIELAHY it & PR IIE :

FEH YR I 0y A1 AR B BB R E i
F RN FEES A0 E 5 R EIEN '[-ti

pCR;aw%zﬁq:amwﬂ?mﬁ/w%ﬁ% E;iﬁ}i |
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o B ERUR R

S ERREFERE. PRI EREE. TBARNETRE
M AR R E

KPR Z 9 LLAUTPEURATTP, Fm N\ JK "% e 4% H 8§ (UNG)
BURT BT DALE B 43 PR
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(=) PCREAM T EFRIE
SHEE: AARE. B, REMLE. P F
AT R MEBRER. BHEZ. FERN. XE

TR R &
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APCR 4 ZE7 iy 4 < R

1 # 5kPCR (reverse transcription PCR, RT-PCR)
FwPCR (quantitative PCR )

% #EPCR (multiplex PCR)

4 55 PCR

% =2 B RPCR (differential display PCR, DD-PCR)
“ PCRIFFE AR

< BEAIPCR (in situ PCR)

/
0’0

/
0’0

/
0’0

/
0’0

4

e

F! - — .I_:' |
ol = i

- il F

| ; il
o NREREEARE I el
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—. 33 FPCR (RT-PCR)

“ DUZE L 9 K RNAZ mRNA Y A AT R 4h 938
B HUR

“EHF T mbE cDNA. & cDNATRAL, Il
RNAJR & . AT 2R Pl Ak &
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T % 3 A B cDNAT R

o VLM AL FEAT HYPCRY 3G I 55 W0 TS i 5| 40 16 3% 4% SR M
EIR

< Ploligo (dT) fE 4 514, mRNA3‘KRsmpolyAR 5 = & %)

o UATEREENTF S ERIBEAENT o, 3

e
g -
S w7
s=e  AITUIR (T et
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Taq DINA
Palymerase

AMV
reverse

chemicals 4l | transcriptase

Mgt

LD Tempiaierna
ety (Vius or Bacteria)

-.“ Lo :'.- :-n-,_-._: : .:: PHME'TS

4

A Reverse Transcriptase

A
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—. ZEPCR
& XTDNAZ RNARE A By 82 5 7| #E4T & & 04T
o FEHTRAERLGOAN . RIEARAZER AN 5

~Emgﬂmﬁfﬁ%¢ b T H HLPCRIR L P 55 09 A1 R fr ik
RN, EGFENKNSE RS

o NEBAR AR S5 FNF IS4 LR EE NN
2 B8 L H R B-ALEkE B AL 5

L Ea;"iaﬂll
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2 EPCR

XY AT R E AT L
R R AEZE. ZEEI. ZEFHRLE)

THERBARFEFR
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1H % < EPCR

L HTEREELYHRATNE, HLE
% M.

2. BB A AT 4R35 B A 5 HPCR
= S IR o B B A A

BB E S AR E PR A
S SN VRS EEEE TR
B, ARMATE.
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1 % Z =RT-PCR

1. ¥RNA3 3 5k % cDNA N
2. MAREGEHXERFEE Y ¥
3. PCRP™ 4 By 5% i WL ik AT

THERBARFEFR
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1 % & EPCR

AR A EPCRSL By 77 5 i 0L &

v TG R R EREAREAPCRIEIAA,
FT 5% JH] 6y 28-S - BT 9 48 1 X0 B
P = YV

THERBARFEFR
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Log (cpm)

62,5ng

—L0——125ng

*

250 ng
= 9——500/ng

& 1000ng

nombre de cycles

*
Figure III-7. Analyse cinétique de PCR. La phase de croissance exponentielle d'amplification est jusqu'au 27éme cycle.

LMY RN FE 24 2T/MER

ZUUY 3 F

el e Al B N i e R

""1‘\'



6 T
®" 18 cycles
5 F 0 o ':\ A =
5 ; . i O 21 cycles
< & 5
4 *
% . H ¢ 24 cycles
—~ o 2 [ ]
E
Lg; 3T o ? . ¢ 27 cycles
o
° " 4 30 cycles
2 Jo )
A 33 cycles
] 4
* 36 cycles
0 t t t t t t } t } —y
0 100 200 300 400 500 600 700 800 900 1000
quantité d'ADN (ng) IS

Figure III-8. Analyse cinétique de PCR. L'amplification reste linéaire jusqu'au 27éme cycle lorsque la quantité initiale

d'ADN est comprise entre 62.5 ng et 250 ng.

(BEARE H62.5 250nght, LMy 3 £ 27/ME)

6

o]
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1H % < EPCR

o & FILH GBI Y3 0 KRR BT
B, DAGRAE IR B ¥ T |
éﬁ%ﬁ%%%%@%%%@%%%%g,:
22 bh B B K R A A B AR XY R

oo &80 I8 R AR X 5 By R AL

THERXRBAFEFK
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B-actin

FHXS 7 g 4521
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T3t EPCRIGME# 5 1 )&

o B SREAR R & AR R B R DA X BE AR A #E 4T
A St E ' . N »

. x%%%ﬁ%%%ﬁ%%@%ﬁ%ﬁg%%w@
gg%%@%%%@%%#%ﬂ%%ﬁ%@%ﬁ%
W sE R M T,

, e ;__ |
Y = |

== UTTEORTE T et
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SLEf 2 & PCR

N Xj‘fy ?)’)iﬂkﬁﬁﬁﬁmﬁm N J%i
M|, SE 3 xR B A 8y SE B R ' T

|
F
4
!mﬁ‘”““i I'I |
S22 UITITRII 1) et
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% 7% X ®PCR (fluorescence quantitative
PCR, FQ-PCR) , X ArSLAPCR, Je H BT B 44 Hy 2t
AT 2 EPCRUY 77 3%

*FQ-PCRI I 7% .15 5 I PCRITAL o = 4 & ¥4 47 L it
Y, MR HPCRAY 2T 4 BEAR & «%ﬁ’

| B

rtl

s E;---—gm



KAAE 5 AR I 3%

1. DMAZ A RHEA

2. KABHEAHAR (TagMan probe) HA
3. RXFEABA

-l

=== HITUIR T e
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3
S~ / dNTPs

Thermal Stable

\ DNA Polymerase
R

> » Probe

Reaction Tube

Annealing

Add Master Mix
and Sample

;




Extension Step

© R .
. s . 1. Strand Displacement
R —
\
@ T
; ™ *, 2. Cleavage
\\ R
Taq ® N . _
N ., 3. Polymerization
A i Complete
& \\ ,—
Taq ® N 7 g~ -
g - e Dét—-‘edliolnml]i I.rl"-"‘
bR AY E ¥
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Polymerization

Forward Peymece ’ @

5 -
4
5

WA e A

Rverss Pricmer

Strand Displacement

-




I PRAT A 55 B 2 EPCREY ¥ 3 1 2%

File: EaLight CyclerdUsersiit T W E\DataVHEY DHANBEY 04-12-31(11ABT Frogram: hbw3 Run By: 5t TEERE
Rurn Date: + = M 31, 2004 10:31 Primt D=te:

0.560-

0.55-

0.50 -

045 -

040 -

0.35-

0.20-

Fluorescence (F1)

0.25-

0.z20-

Cycle Number

Start cursor: 0:05:00.3 Stop cursor: 0:90:29.75

= Gk

Color Compensation: Off
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Relative Fluorescence

1 e A

1 2 O S 1 G 6 8

l‘l

24 6 B 1012 14 lElBEUEEE-ﬂEEEHSDEEMEEH%
Crcle

L]
=5 7 s
=== AITUORET T et
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PCR Bage Line Subtracted RFU

00

600

4001

200

-200

Bl — AR AR AE96 & 4 Iy =

IEEFEEEEFE TR EE S SR |

2 4 6 & 10 12 14 16 18 20 22 24 26 28 30 32 34 36 3§ 40
Cycle

TEE AHYERE e
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2 A U 5 5K B U B 55 R 3

ARn

Panel C: Amplification Plots and Hybridization Results of Ten-Copy Replicates
/\

/

Ct 436 437 439 433 ' Lockey etal. (1998) Biotechniques 24:744-6
—— - 3~

0.20 +

Threshold
0.10 + :

0.00

-0.10

1 s e oy St S Y T i oo bt et IR R A ] e B e s St T B R
1357911131517192123252729313335373941434547495153555759
Cvcle #

T L (=
2009%23 ITHEXEAFEFR



C fE i &

Threshold
Baseline
—8—- Sample

amzﬁﬁ%khﬁ%xxmmmwﬁdﬁ,hmﬁgq-
FT LA A 5 W0 5 B A v SRR KT 14070 e 8 S ™
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ZEPCRIYINZIE R 4y

ARV B ) &
L. B & ofe dfF T AR R R
2. RIURRE BT B 5 B A A ] 43
3. LB A 4 AT 1 SO R AE B
By CUE % & — B BE SR B By 4 4.

!A__ : i |
e VA jirs
N mmiE(||
"5?.5 VITUTRIE et
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FRVE i B 93 i 2

FCE Base Lane Subtracted EF1T

L
a0n
il
il
Bl
Al
40
300
200
L

-100
gl

1]

a0

il

T

il
Al

400

300

200

U
0 g

| A

200943 F|

i

g 10 12 14 16 18 20 &2 24 26 26 30 31 34 36 30 40 42 44 46 4B 50

Cycle

-2010

iiI'Tl‘nr'uHiFl1‘m,ﬂ"|"'"T

tERBARFEFR
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RER R

40

35

30

25 -

20

Copy Number vs. C, - Standard Curve

\

I

y = -3.3192x + 39.772

R? =

0.9967

-
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primer

o template DNA 5
T
- s =~ &

complementary strand

=G 4 templateNA —— 5
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\ly,

Qi k=1
Y & o e % % v g L A

RT-PCR#& U CEAZE K # I 40 &

i :
=== ﬂIIIH1||nrrr'I"i"f""



" CEAZEREHMAR LR, AAZHESE
e o B O P e A, RO TE B R R N
o ) &) 24 SR

= EIEH RN 5

- = = 4 1; | ! . ’
L !T.'*"”".' I
== ITITR0H T et



IEH AR A CEAZ ] F 32 R It

Il il
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% 100 10
g6 il
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R T Bt JE 42 21 v CEAZR A 3k i R DL

1001 ‘ 1001
é a1 90
B0 300
E ) STy
o Fowr L abPreE
g 50 PEQFs==2onE Al
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PCE Basze Line Subtracted BEF1T

W W F& = 4h R L v CBAZK B ka2 1R DL

1000
00
B0
00
600
500
00
300 |
00 .

il

bl

-100
-i00

B8 10 12 14 16 18 20 22 24 6 6 30 32 3 3 W 40 42 M
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=. ZEPCR (Multiplex PCR )
TR —RNARZFMNS x5 4, B 85
DNAREA o 2 N [R 7 7| B 28 B

DMD FE B¢ B FHRHT 570

N AL 1 R
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fi. =7 5 5PCR
(differential display PCR, DD-PCR)

& —F DL 3 SKPCROY ZE A B9 A R AL SR 2 2 R EUR.
< DD-PCREEH THEMZ MERN D TREFFR, EHW
HREFRAZRIERAERN T2 —.
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Wild-type Cell Line Transformed Derivative

l RNA Isolation l R
RNA ! BNA g—-—-———ma-d
W * Always confirm
l Reverse Transcription differential expression
l by RT-PCR or
cDNA o ¢DNA northern blot analysis
PCR with set of
random primers and
32l:*—labe'lerfl dNTP

cDNA “fingerprint” ng cDNA “fingerprint™

\ PAGE of
duplicate samples

Autoradiograph

% Band unique to
wild-type cells

¥ Band unique o
transformed cells

NNy
|1 1]
gl

RN
0
]

Perform Sequence Analysis
on DNA inserts and identify
gene(s) (if known)

Select unique bands and
extract DNA from gel

| FALIE M

N2

Al
R
[ L1

Amplify plasmids
in host bacteria

*
it
pGEM
Purily DNA
and clone into
plasmid veetors

Re-amplify purified
DNA with same set
of random primers

£ 5 1L7RRT-PCR (Differential display RT-PCR)



oGt

75 PCRF 52 MR

X ( ’—) 9|)\;'§\§';i

Pl —+— — P
| |
A l B
PCR
4+ |
A B
iy |
HIBSARIBIAL, 7825 1 43I APCR ] Y A =i ||
= HRERRECREIY 10
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PCR mutagenesis (¥ 5% KaREPCREY )

Pvull
Hindlll l EcoRI

l Amplify

%

dlgeSt’ subclone sequence http://www.shsmu.edu.cn/



(=) I NFBESHX

l PCR
e —
A —
B
PCR
—; ‘

L imm:'mm'
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PCR ™= 47 1y Aox U

il
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< PCR-IR 1% f Bt & 2 &M (PCR-RFLP)
» FUEFFFUEEZER
(allele specific oligonucleotide, ASO)

X ?iﬁﬁ?fxgu M (single strand conformation
polymorphism, SSCP)

<& MR B Jse Lk (DGGE)
S B & o4 (melting curve analysis)
< PCR™= 4 09 57 5| o A

e 1111
o i
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~—

. PCR-RFLP

MAE®EFFIRRELFF 2L TIREEN Y
ML ST IR, R KRR T E — IR &M W i oy i
YL, TERZ SEMEITS 4, HPCREHEA
ZRRFF. AWM AIEYEY =R RE Tt
FTARBFAER RSB, FTARFE AR B AN 3R AL
ERXRA—F.
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Mstll restriction sites around g-globin gene

5 3
T lost in sickle cell —e

1.2khp

fragments 1.4Kbp
Possible RFLP Data

Normal Carrier Sickle Cell
e 1.4kbhp
o] e 1.2kbh p F..

cope right kA KING 19496

= N

= ARERRRRNTEY
2009@3! _ THERXRBAFEFK



Inheritance of an Autosomal Recessive
Disaase Allela Determined by RFLP Analysis

o 4
rme

e O

AA aa Aa Aa Aa aa Aa AA Aa aa
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stack of paper towels

1A} wnlabeled DNA o {B)
cut with a
restriction
nuclease

labeied DA

af known sizes as

size marksers
agarese

alkali solution
DA FRAGMENTS SEFARATED SEFARATED DMA FRAGMEMNTS BLOTTED
BY AGAROSE GEL ELECTRQFHORESIS ONTD NITROCELLULOSE PAFER

Southern blot analysis

200943 F|

nitrocellufoss

paper

Gl

remove nitrocellulose T
paper with tightly bound DNA  J-#A

LABELED DNA PRGBE
HYBRIDIZED TO
SEPARATED DNA

aealed

LABELED DNA PROBE HYBRIDIZED
TO COMPLEMENTARY DA BANDS

VISUALIZED BY AUTORADIOGRAPHY 2

13

labaled
markars

N =
""“’E}““’< — = ———— | Iaboled
L

b

_7 banda




. Gl electrophoresis

|

Southern blot analysis

DNA
Cleave with
restriction enzymes
Filter Nitrocellulose
paper /Gl
F 3 & & A V
—_— - = |
Alkaline solution
Capillary action transfers
DMA from gel to nitrocellulose

200943 F|

Nitrocellulose Autoradiogram
Hybridize with
labeled DNA or
RNA probe
S

= LAk

ot =

== TR T et
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PCR-SSCP

BEDNAG T AARRHN AR MR, B
KT AT RS MMEL . R ZDNARPCR
Rl Yt I AN YRR S E SN ERAEE S
Bar ERXERAEREER LR TR, T
RN EEFBRAAAFMERISR, AARK
#| IE % & % X #yDNA

H m EHZEHI
- HEEREEES
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Denaturing Gradient Gel Electrophoresis
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Figure 6

Mutation detection by denaturing gradient gel electrophoresis (DGGLE).
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Y5 M4/ 4T (melting curve analysis)

PCR&= ¥t JF 5| /9-4F (DNA sequencing)
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