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DNA molecule (1954)



Southern Blot (1975)



We needed to know the sequence of the genes
and probes!
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« Now we can amplify our target :
Polymerase chain reaction
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Polymerase Chain Reaction

Primers and DNA

v
Strand denaturation and — —
primer annealing '
Primer extension RSt
v

Denaturation@
Cycling

Exponential amplification
of PCR products

Annealing 50-60°C

Extension 72°C
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Earlier PCR machines!



Denaturation

Target Sequence

Target Sequence
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Annealing
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Primer 2 Primer 1
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Target Sequence
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Extension

Target Sequence
3’
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Primer 1

Taq DNA
Polymerase
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The Result of First PCR Cycle

Target Sequence

New Copy

Target Sequence

New (



Target Amplification

1 cycle =2 Amplicon

2 cycle =4 Amplicon
3 cycle =8 Amplicon

4 cycle =16 Amplicon

5 cycle =32 Amplicon

6 cycle =64 Amplicon

7 cycle =128 Amplicon

No. of | No. Amplicon

Cycles Copies of
Target

1 2

2 4

3 8

4 16

5 32

6 64

20 1,048,576

30,

1,073,741,824



PCR Product

Polymerase Chain Reaction

v

Linear phase

Exponential phase

\

Cycles

Plateau phase ——_
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End point
analysis on
agarose gels



Visualize the result
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Mass spectrometric ldentification of PCR
products
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Real Time PCR

Methods of fluorescence detection




Polymerase

SYBR Green

(1) At the beginning of amplification, the reaction mixture contains the denatured
DNA, the primers, and the dye. The unbound dye molecules weakly fluoresce,
producing a minimal background fluorescence signal which is subtracted during
computer analysis.

(2) After annealing of the primers, a few dye molecules can bind to the double
strand. DNA binding results in a dramatic increase of the SYBR Green |
molecules to emit light upon excitation.

(3) During elongation, more and more dye molecules bind to the newly synthesized
DNA. If the reaction is monitored continuously, an increase in fluorescence is
viewed in real-time. Upon denaturation of the DNA for the next heating cycle,
the dye molecules are released and the fluorescence g@nal falls.



5" Nuclease Assay
using TagMan® probes

FAM™ VIC® TAMRA™ dyes
TagMan®

Forward Probe
Primer
g >
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Reverse g
Primer

» PCR specificity (primer)
» Hybridization specificity (probe)



5" Nuclease Assay
using TagMan® probes
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Fluorescence Resonance Energy Transfer (FRET)
from high energy to low energy dye

= No reporter signal with intactoprobe



5" Nuclease Assay
using TagMan® probes

Displacement of probe by 5' nuclease

activity of polymerase
21



5" Nuclease Assay
using TagMan® probes

Cleavage of probe by 5 nuclease activity of
Taqg polymerase

= FRET disabled, generation.of reporter signal



Probes for real time PCR

Reporter Quencher
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Molecular Beacon
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Thermal cycling and data aquisition

The run will take approzimately 84 minute(z] to complete. The graph below represents the run to be performed

Click on a cycle below to modify it :

Hold Insert after...
Melt Inzert before. ..

Remove
Thiz cycle repeats ﬂ tirne(s).

Click. on one of the steps below to modify it, or press + or - to add and remove steps for this cycle.

|Timeu:| Step - J j

72 deg 35 deg. for 10 secs

20 zeconds

Acquiring to Cycling A 72 deq. for 20 secs
oh Green

B0 deg. for 15 zecs

[~ Long Range
[ Touchdown
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Dyes and their colours

U SIS T g Sriris], SEissl L iU s s0 e g drid CGHcs . LU s gieguinrig a4
channel, zelect it in the nght-hand izt and click <. Taoremove all acquisitions, chck <<

Dan't Acquire Help

Dye Chart » > |

Dye Channel Selection Chart

470nm |510nm  |FAMY, SYBR Green 1, Fluorescein, EvaGreen', Alexa Fluor 488 %

Yellow |530nm |558nm  |JoEY, wict, HEX, TET, CAL Fluor Gold 540, Yakima Yellow-

ange |585nm |&10nm  |ROXY. CAL Fluor Red 6107, Cy3.5-, Texas Red, Alexa Fluor 5685

§25nm |660nm  |CySY, Qusssr 670, Alexs Fluor 833

Sl o | T10hp | QuassTOS, Alexa Fluor 680




Concept of Threshold
and Ct Value
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FCR Base Line Subtracted RFL
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From Fluorescence to Results
Step 2 ,,Comparison” of Ct Values

U =U v v The well contains
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FCR Base Line Sublracted RFU
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Standard Curve

I I I |
y = -3.3386x + 39.574

\\ R? = 0.9933
\T\ Efficiency = 10 (-1/slope) _ 1

2 3 4 5 6 7
Log copy
number

?r

Ct
valuéd

0 1

Example:

Slope =-3.3386
E =10 (1383 _1 efficiency becomes 1

If slope =-3.32

=10 (0:30) _ 1
=1.955-1
= 0.995 or 99.5% 31



Full Efficiency

y =X (1+E)"

If PCR efficiency is 1, the
eguation becomes

y =x 2"

y = Number of PCR products
X = Initial target copy number
E = Efficiency

n = Number of PCR gycles



CYCLE AMOUNT OF DNA AMOUNT OF DNA AMOUNT OF DNA AMOUNT OF DNA
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Genotyping
by Reverse
Hybridization

HPV types identified by INNO-LiPA
HPV Genotyping Extra:

*High risk: 16, 18, 31, 33, 35, 39, 45,
51, 52, 56, 58, 59, 68, 73, 82

* Probable high risk: 26, 53, 66
*Low risk: 6, 11, 40, 43, 44, 54, 70

* Additional types: 69, 71, 74
35
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A typical Sequencing result

Go to Base No.l Find Sequence || AC G T
TTTCTTTTAATTAACC TCCCAMMAAC TAAGG TTCTTATAGGGATCTGGCTTTTCCTTTTCA-
10 20 30 40 50 60 T |

A sy

GG AGGGC““““GACAGG TAATGGCCTG TGACTGCACATACC TATAGGTATC TTC TAATGTACCATTTGGGGGAGGLCGATAACCCAAAGTTCCAGTLC TTCCAAAAC
T0 a0 50 100 110 120 130 140 150 160

FnGAGGGATTCAT TG TGTGAATATAGGC CATTAC TTCAGCAGACAATGTAATGC TACATAAT TGAAAAATAAATTGTAAATCATACTC TTCCACATGACGCATG TACTC
170 180 180 200 210 220 230 240 250 260 270

TTTATAATCAGAAT TGGTGTATG TGGAAGATGTAGTTACGGATGCACATAATGTCATGTTGGTACTGCGTGTGGTATCTACCACAGTAACAAACAGTTGATTACCCCGY
280 280 300 310 320 330 340 350 360 370 380

O

ACAAATACCATTGTTATGNCCCTGNGCA
350 400 410

nn“ﬂf\fn\ﬂmﬂﬂf\ﬁﬂm{h A A -

Reset Scales | Horizortal Scale i |, 36



HPV genotypes

wart

40 39 7080 Hiah risk
58
e 565"
High risk 16 gg
35 56
31 Pt
4 Warts
65
60
48
49 .50
25
20
21
5
36
49 24\, 47
38 . .
41 63 g 15 Epidermodysplasia
1a 23 5 verruciformis
37 17
Verrucae
vulgaris
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Principles of bDNA

2980 Nucleic Acids Research, 1997, Vol. 25, No. 15

A. AP label [.:rn:‘.-bla_.E
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bDNA —
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:
capture %

extender— d «capture probe

)=

B.

AP label probe_,

preampl )<_ extender
capture

TR g RN RN
ex ender—\ﬁl ’] \| ’] «—capture probe

Figure 1. Basic bDNA assay components. (A) First generaggn assay: (B) second
and third generation assays. The preamplifier (heavy lines) is unique to the
second and third generation assays.



Overview 41-Plex H-Typing RT-PCR Assay
Developed to Detect Inf-A in Humans & Birds
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Routine therapy Second lime drugs should be used



HC2 FDA approval, 1999 — ASCUS Triage

NN s g, e —" & " e et - L g

QIAGEN Analyst and Investor Day, February 14, 2008



