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~The Nobel Prize in
Chemistry 1993

Kary B. Mullis Michael Smith
Prize share: 1/2 Prize share: 1/2
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PCR-Polymerase chain reaction
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@) Denaturation at 94-96°C
€) Annealing at ~68°C
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PCR
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Real time PCR

PCR * rt-PCR

PCR + Spectrofluorometry

2000 1
== NTC
1500 - ]
Filters = 10
== 100
Spectrum sl
(nm) £ 10004 10,000
jas == 100,000
Emission ’
Spectra ﬁ_/,/ q == 1,000,000
T 500 -
Pure Dyes ~520 nm ~550 nm ~610 nm
* FAM « JOE *« ROX
* SYBR Green e VIC 0
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Log [DNA]
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-« Exponential phase I
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exponential
plateau
phase
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Fluorescence

Ct value
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Quantitative PCR-gPCR

STANDARD CURVE
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DNA binding dye-SYBR Green

o8 _§_ _i_ _i_ 3 = Step 1: Reaction setup

The SYBR® Green | dye
fluoresces when bound to
double-stranded DMNA.

0 @ Step 2: Denaturation
] ® When the DNA is denatured,
the SYBR® Green | dye is

released and the fluorescence

is drastically reduced.
1_‘:‘?‘.::” O Step 3: Polymerization
® - ° During extension, primers

anneal and PCR product
@ _;‘E is generated.

SYBR® Green | dye binds to the
double-stranded product,
resulting in a net increase in

fluorescence detected by the
instrument.

-*— —*— —E Step 4: Polymerization completed
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DNA binding dye-SYBR Green

o BEL AEERING Miprobe - FAME - AUAREIE -

o TR%FL: primer dimer KIFE—4PCREY & E -
A multiplex PCR
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Fluorescent probe-TagMan

izati | R = Reporter | —
Polymerization O Duandsor
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Fluorescent probe-TagMan
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— B RY 50 g Av A 58 450 mL™ Y ]

R R R () B A
0.1 mL 4% EA BP 4
\h&:Fﬁ(E F i)

35C » 324 48 /) BF

h J

- T e ot $0k /

1. b = = & o 0 4046 # R i

2. FRB2TSBi H e P

\ BPH % & /

Bk st #E Y \
#4010 mL TSB3 %3k (&
10% $L10 49 & 1%% BBk »
35°C 34 %48 0}

FR—RFERE T 0 AR

35°C » 354 48 /) FF

{ Er@R—-—ETRES - 245 BHI B H R A TSA % L J

357C » 4k 18~24 /) 0F

1. &% B &8 3 % AR NEHEBMELL A
2. A AR AT B A e A “B-C-D-EdBE+ R
- BF & B = real-time PCR 4& 7™ %
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I BRAEY & 25 g AUVMES i 2225 mL —

2. B & MR el Em2S g (25 mL)H A R RS R A 125 g (K125
mL)# 8+ Ao AUVMES {31125 mLiR 43 4 4 10 8 3
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Rk S $k

WL SR
I B R
I mLi# UVM
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2. UHHBERUVMEEARETESMEAE
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35°C l 24~48 ] 5§

SIRE VSETIRG S  BHAHLIEEEREE G ]
5°C o 18~26 13 *
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r

BHI: 18~25°C » 3£ 16~ 18- 65 %
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Real-time PCR

mix

W

. ©) Food containing protein is cooked

(bacteria usually killed),
(-
oo
€) Then food is contaminated by worker with
< a staphylococci on hands (competing bacteria
S have been eliminated).
loom temperature holding
€) Organisms incubate in food (temperature
1 abuse) long enough to form and release toxins,
(Reheating will eliminate staphylococci but not
2 the toxin.)
= A ) Food containing toxins is eaten.
t

Ll Ll ) In one to six hours, intoxication
intoxication occurs.

e
(Cytoplasm) R
A (R Sprouts Deli meats & Smoked seafood Soft cheeses Raw milk
T e Hot dogs unpasteurized
\ cold, not heated y
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Important factors in PCR

T

Tannic acid

olysaccharides  EDTA

Composition DNA : Additives
Buffer Primer
of DNA polymerase combonents desien and
template choice P & inhibitors
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Absorbance
o
™

DNA{E 4

2.6.3. DNA R LAl R & % F| By

Bl ¥ 2 18 DNA Fk » A& @& 8T KMl S S8 M
200 518 52 260 nm & 280 nm 2 % # E(0.D.)° L% & 260 nm
v & & 50 ng/nL B 44 #4530 Bp A 12 78 DNA RURE B -DNA
VB AL JE AL O.D.ge/O.D.ggo th 48 15 HIEF » L Eb & A7 17
~2.0 e

Nuclgic Acid

Protein

Purity Ratios:
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¥Re1 5 ImEk Fi6-carboxy-fluorescein
g | ¥&} f_l_ L=} (FAM){EE » 3'hmEkFgBlack Hole
AX A Quencher-1 (BHQ1)EMinor Groove
_Binder (MGB)ffzC -

232.1.1. &5 & %) %ﬁfk H ERFESE ] K H R A - nuc)

] F+F 5 —AAATTACATAAAGAACCTGCGACA—B'

7] FR : 5'-GAATGTCATTGGTTGACCTTTGTA-3’
ix&tP ¢ S'"-(FAM)-AATTTAACCGTATCACCATCAAT

CGCTTT-(BHQ1)-3'

PCRXg 3 £ 47 X -]~64 bp
e EH HIKAAREF FEPNABFGARIEARE - entd)
] F+F : 5S"-TTTGGAAACGGTTAAAACGAATAAG-3’
5] +FR : 5'"-TTTCCTGTAAATAACGTCTTGCTTGA-3'
ix4&tP 1 5S'-(FAM)-CIGTTCAGGAGTTGGATC-(MGB)-3’
PCR¥g g Z 47 K /]~80 bp

ew e HKREBA R FE FEMN ARG R | entB)

5] FF : - AGGTGACTGCTCAAGAATTAGATTACC-3'

7] FR : 5-AAGGCGAGTTGTTAAATTCATAGAGTT-3'

% 41P  5«(FAM)-AACTCGTCACTATTTGGTG-(MGB)-3'

]

PCR3% 1% & 4 A /84 bp HeY
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5lFRIRETERE

AFECHARACE G F EZENARGEMEAR  entC)
7] FF : 5-GGCGATAAGTTTGACCAATCTAAATAT-3'
7] R : 5-AAGGTGGACTTCTATCTTCACACTTTT-3'
¥E 4P : 5’ FAM)-TGTACAACGACAATAAA-(MGB)-3'
PCR¥¥% g & 45 K /»90 bp
2 EEHNHRADARHF EEMNARNGEZERA ¢ entD)

5] F+F : 5-CACAAGCAAGGCGCTATTTG-3'

7] FR : 5-TCGGGAAAATCACCCTTAACA-3’

1E 4P © 5'-«(FAM)-ATACAGCGCGGAAA-(MGB)-3’

PCR3% 13 & 47 K /[N 151 bp

AEEHARAEA R FENARGENER  entE)

5] FF : 5'-CTTTGGCGGTAAGGTGCAA-3'

5] FR : 5-ACCGTGGACCCTTCAGAAGA-3'

FE 4P 1 S«(FAM)-AGGCTTGATTGTGTTTCA-(MGB)-3'

PCR3¥% 13 & 4 X /[»60 bp
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2321 &»|XB A 5| F AR &

2.3.2.1.1. Listeria monocytogenes (12 )35 & : iap gene)
5] -FF : Lm&835F
5S'-AACTGGTTTCGTTAACGGTAAATACTTA-3’
7] +R : Lm998R
5S'-TAGGCGCAGGTGTAGTTGCT-3’
#4tP : Lm918P
5'-FAM-CTACTACTCAACAAGCTGCACCTGCTGC-BHQ-3'
PCR¥% 3 & # & /]~ 163 bp
Listeria spp. (£ 893 B  iap gene)
51 -F+F : Lalll0O55F
5S'-GTTAAAAGCGGTGACACTATTTGG-3'
5]-FR * Lalll163R
S'-TTTGACCTACATAAATAGAAGAAGAAGATAA-3’
% 4tP - Lalllll8P
5'-FAM-ATGTCATGGAATAAT-MGB-3’
PCR¥4 g & 4 K /[~ 108 bp 3

Clipp ARREREE
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2.5. Real-time PCRz & Y
Applied Biosystems 7500 Real-Time PCR System#4 %] X5z H

S UM g 2.0 uL

S UM g F R 2.0 uL

S UM &t 1.5 uL

TagMan® Fast Reagents Starter Kit........................ 12.5 ul. b2 315 R EEA A

R BE DINATE R oo 5.0 uL & ?ﬁ-i W3 }‘ﬁ“ﬁ xig ¥
B A BE T 7K o 2.0 L ER 0 A 1S B N-20CEF

agfggigﬁ, _____________________________________________________________________ 25.0 uL TR > THFELFTEET o

2711 eFeH HHAREENELARNRAALA-B-C-D -EXW
= FENE AR EGH

& BR  E(C) B% Fa (sec)
1. #.7F4b 95 20
2. AN 95 15
3. Fb4E - R 60 30

B ER2E S BRI A TASEAER RE -

N\ ® & &8 7
\
C/’Q ERZEPERE
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2.5. Real-time PCR % 2 Y
Applied Biosystems 7500 Real-Time PCR System#4% 7| 3 5&

S UM G FF 2.0 ul

SUMG] F R 2.0 uLL

S MR B e 1.0 uLL

TagMan® Fast Reagents Starter Kit.................... 12.5 uLL

AR HE DINATE R .o 5.0 uL EX2 3135 B 54

BEEBET 7K 25 ul DFS-EE & 71411;-%&@%;

,@,g}%:fﬂ .................................................................. 25.0 uL ER o A KB EN-20Ck
2x4 : Real-time PCRI%E & & 5 K5 P B 8 o R THESFTELER S

2.7.1.1. Applied Biosystems 7500 Real-Time PCR System& J& 1% £

5 BR B (°C)  BF el (sec)
1. #2754k 95 20
3 935 5
3. Zhk
Listeria monocytogenes 60 30
Listeria spp. 60 30

SER2E B RR3 L EATASEE R RE -

L'/’FDA R UU K YW B &+t 5
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Real-time PCR

qPCR

Instruments

Oy # £ & A B
ERENERE
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Trouble Shooting

Q /2|:ﬂ’5f%77

Q: HAEZER??

Q: Ct BRIE - FigwE?
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PCR inhibitors:

Hemaoglakin, Urea, Heparin
Organic or phenalic campounds
Glycogen, Fats, Ca+
Tissue matrix effects
Labaratory items, powder, etc.

\

Gene 32 protein, Perfect Match, Tag Extender,

PCR enhancers:

DMS0, Glyceral, BSA,
Formarnide, PEG, TMANC, TMALC etc.
Special commercial enhancers:

E.Coli 55 DMA binding

e

real-time PCR

DNA /'

degradation

efficiency

\ DNA

concentration

Tissue o PCR reaction
degradation components
unspecific Hardware:
PCR products PCR platform & cups
Lab management DNA dyes Cycle conditions
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https://www.youtube.com/watch?v=J3QE8iLmMec

