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The LightCycler® 480 System is a
proven high-performance, medium-to
high-throughput PCR platform that
provides various methods for gene
detection, gene expression analysis,
genetic variation analysis, and array
data validation.
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Real Time PCR Basic Training
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Real Time PCR Basic Training




Polymerase Chain Reaction (PCR)

Polymerase Chain Reaction

T and anneal primers
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Real-Time Polymerase Chain Reaction (real-time PCR)

a SYBR Green assay b TagMan assay
DNA DNA

Denaturation @ *

Unbound SYBR Green | Edension Q ¢
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LightCycler® Detection Formats

Non-specific binding dye

Specific labeled probes

[ |

SYBR Green | Hybridization Probe

Hydrolysis Probe (TagMan)
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LightCycler® Assay Formats  SYBR Green | Format

A Denaturation 95°C
SYBR Greel 40~45 CYCle
<
1.0
Wiy, S Cycle 5 10 15 20 25 30 45
LT el I Acarose Gel
B Annealing © OOC 0.3-
ﬁ % 0.6
” '1
TReT NANRNAR N
C Elongation 72°C
W 0.2 . . . .
, 0 10 20 30 40
LLLL' r;r) Cycle Number
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D End of Elongation
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Analysis Module Tm Calling/Melting Curve

D End of Elongation
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LightCycler® Assay Formats

Fluorescence Resonance Energy Transfer (FRET)

Excitation

Excitation

Emission

Acceptor

Emission




LightCycler® Assay Formats

TagMan Probe
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LightCycler® Assay Formats
Dye Emission Spectra

A [FK

Channel Channel Channel Channel Channel

Channel
JOSnm

s Fluorescein F FAW

— T Hex
RED B10
= RED E40
= RED G670
RED 705
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LightCycler® Assay Formats
Dye Emission Spectra and Crosstalk

530 nm 640 nm 710 nm
140,0 5

LC Red 640

120,04 Fluorescein

100.0 1
80,0 4

LC Red 705
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Tricolor Hydrolysis Probe - Example
Application with Spectral Crosstalk

FAM - Red 610 - Cy5 (PBGD + G6PDH + CyP2 C9)

Crosstalk of Cy 5 into channel 610 is reliably compensated

Amplification Curves Amplification Curves Amplification Curves

g g
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LightCycler® Assay Formats

Hybridization Probes
HybPrbe

A Denaturation
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B Annealing
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D End of Elongation
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No primer-dimer or side-products’ disturbance ! — High specificity

Don’t need to run the Melting curve — High efficiency,
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There is a correlation between Cp and concentration

The higher concentration of target nucleic acid in the starting material,
the sooner a significant increase in fluorescent signal will be observed,
yielding a lower Cycle no.

Amplification Curves

Fluorescence (433
o
—
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Cpl Cp2 Cp3 Cpa Cpb Cp6 Cp7 Cp8 Cp9 Cplo




PCR Quantification

Theoretical and Practical Aspects

N N =Ngx 2"
Theory 1 log-phase-PCR
— n
N = NO X (Econst)
| | |
N
Real — n -noint-
N =N, x (E,,,) end-point-PCR
n
N: number of amplified molecules n: number of amplification cycles
N,.initial number of molecules E: amplification efficiency
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Flucrescence (483-533)

[CiNA]

How to calculate the Ct/Cp/Cq value

Amplification Curves

27.922]
25 422,
22 922]
20,422
17.922]
15422
12922
10422
7.922]
5.422]
2922
0.422]

Sample 1

| Sample 2

Baseline
Fluarescence

i

=

Sample 2

12 20

Threshold
Limit of
Detection

ctlCt2 Ct3
Cycle Mumber

22 24
Cycles

o6

Fluorescence {483-533)

1.0E1

Amplification Curves

Fit Point method
(user-influenced)
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/ Crossing point
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Crossing line
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Concentrations and Crossing Points

Flucrescence (483-533)

Amplification Curves

17915

16415

14.915

13 415

11.9154

10,415

59154

wn 4
g2 &
w w

4415

2915

1.415

-0.08&:

4 crossing point (Cp)

1234 56 7 8 910111213 14151617 18192021 22 23 24 25 26 27 2529 30 31 323334 3536 37 353940

Cycles

amount of template

Calculation of crossing points (Cp)

= Optional with Fit Point method
(user-influenced)

= Standard method (automatic)
2nd Derivative Maximum Method

RSN E
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Flucrescence (483-533)

Fit Point method (user-influenced)

Amplification Curves

27.922]
25 422,
22 922]
20,422
17.922]
15422
12922
10422
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5.422]
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Fluorescence {483-533)

[DNA]

Amplification Curves

1.0E1

Fit Point method

(user-influenced)
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Flucrescence (483-533)

Fit Point method (user-influenced)

Amplification Curves

27.922]
25 422,
22 922]
20,422
17.922]
15422
12922
10422
7.922]
5.422]
2922
0.422]

Flucrescence (483-533)

Amplification Curves

= Fijt Point method

e (user-influenced)

/ Crossing point
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Cycles

12348567 8 3101112131415161718192021 2223 24 2526 27

Cycles

Crossing line
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Crossing Point Calculation
29 Derivative Maximum Method
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There is a correlation between Cp and concentration

The higher concentration of target nucleic acid in the starting material,
the sooner a significant increase in fluorescent signal will be observed,
yielding a lower Cycle no.

2.600
AU e e -
2.200
2.000
1.800
1.600
1.400

Fluorescence

1.200 10XE9  10XE8,/ 10XE7 10XE6 10XE5 10XE4 /10XE3 /10XE2/ 10XE1 / 10XE
1.000 B /

0.800
0.600
0.400

0.200

0.050 5.9 9.4 125 158 19.1 22.6- 26.0 29.1 32.8° 3

4.00 8.00 12.00 16.00 20.00 24.00 28.00 32.00 36.00 40.00 44.00
Cycle



Absolute Quantification with External Standards:
Principle

Target

Fluorescence

Cycles

Unknown Sample

: 5 \ Result
s ; \. — absolute value
A 5 "\ (e.g. copy number)
Cycle; Log Concentration i
Standards Standard Curve
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Absolute Quantification with External Standards:
Example

Analyseslnbs Quant/2nd Derivative Max _VI .
Information IProgram: Amplification, Color Compensation: Off
Subset: |Standards and Unk | .ooo
o anqaras an nEnowns v
Amplification Curves -
11213141567 [8 19 [Mol1/12[13[14[15/16[17[18[19[2021[22[2324 =
Al@ 200000000 0® 28.9621
r@é% - 26.462]
ile A 23.962]
El® @) @ 21.462]
At Fle eoclecleele o 9 4o geo]
nalysis| [Gle elclelolelelo 3 o]
o slo/eo/e/e/e o - I®
Tle eclecleele o g 139624
Jle eoelo/eelo (0] 8 11.4621
Kf® &) g .
T &) 5 8.962
M (@) T 6.462
B b i 1.462]
ISa.mple preferences' settings _vl 10 20 30 40
Cycles
| R ST |
Samples Results &
Include | Color| Pos| Name Cp | Concentration | Stan T e
v B i1 Sawple 1 16.13 1.01ES .
Eror: 0.0198 ‘s
B 213 Sawple 1 16.10 1.04ES o iom | £3
B :14 Sanple 1 16.13 1.02ES Slope: -3.481 g2
v B 115 Sample 2 17.10 5.37E4 b Yintercept: 33.78 %12
4 I l » Link: 0.000 3
= = i : 7 5 ; : ;
Replicate Statistics Log Concentration
I X g g g
‘ 117 N Color Comp Filter Comb ¥ High
[ Notes ][ Calculate ] [ (Off) v 483,533 Mean v Confidance v

www.roche-applied-science.com 24



Relative Quantification
Scheme

Wanted: Target gene expression level

Required: Target gene concentration
Reference gene concentration
Calibrator sample (optional)

nomal celk calibrator treated cell 1
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Relative Quantification - Without Efficiency correction

Type gene Cp
Sample Target 22
Reference 21

Type gene Cp
Calibrator Target 25
(control) Reference 20

————————————————————————————————————————————————

_______________________________________________

22 222
9
21 221
= 22221 = 921 » = -1 = 1/2
= ALt > = 2-ACt
- 225-20 — 25 > = 2-5
= ACt > = 2-ACt - 1/32
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Relative Quantification - Without Efficiency correction

- - - - - - - - - - - - - - - - - - - - - — - — - — ———

concentration of target

: (sample)
i concentration of reference
Calibrator _

Normalized Ratio

concentration of target

(calibrator)
concentration of reference

___________________________________________________________

Type gene Cp
Sample Target 22
Reference 21
= ZACt -> = Z-ACt
=( 215 = 24)=16
= - Ct
Type gene Cp = 22520 = 25 > : = 2-AA
Calibrator Target 25 _ ZACt > _ Z-ACt _ 1/32
(control) Reference 20
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Example for Relative Quantification

Type gene Cp
Calibrator Target 25
Reference 20

Sample Target 22
Reference 21

Il. With efficiency correction

|. Without efficiency correction

Relative amount = 2 -AACT
= 2 —[(22-21)-(25-20)] = 9 —[1-5] =24 = 16

ET = 1-6
 ———
E.=1.8

Relative amount = E; CPT(C)-CpT(S) X [E CPR(S)-CpR(C)

=1.6(2522) X 1,8(21200 =1,63X 1.87=7.37

28



Endpoint Genotyping (allelic discrimination)
Principle

A ®
z‘-()’v,i\ ﬁf‘rf X / TagMan probe |
g
— reporter i quencher
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L1 sl 5 ) TagMan probe 2
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Endpoint Genotyping (allelic discrimination)

Principle

N\

N gm———
trrarn
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(EEELAA

.
J TagMan probe 1

.
) TagMan probe 2
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Endpoint Genotyping (allelic discrimination)

Principle

Fluorescence FAM

Fluorescence VIC

—— @ GG sample

GT sample

— @ TT sample

@ .

N
e

@ .

. w
trrarny

VIC

FAM

Endpoint Fluorescence Scatter Plot

»

GT sample
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Fluorescence FAM

Fluorescence VIC

Endpoint Genotyping Data
Influence of DNA Concentration

1 and 20 ng DNA

-
/
\ Endpoint Fluorescence Scatter Plot
) 1 [/
I | 2ol [ g
sl 7
| 1 20,000
l l 13.000-
1 12,000
‘ 17.00H
\ 1 16.000]

\ / 15000 -
- g o) 1 ng "‘
2
o -
Cycles 3
5 11.000]
g 10.000]
Z oo
/ = 8000
y) \ 7.000]
£.000{

\
I \ 5.000|
' l 4000
| 1 2,000
2000| L A s
1 I 1.000] L e
\ 1 nooe| = *
0000 2000 4000 G000 8000 10000 12000 14000 16000 1000  Zaod | 22000
— \ 1 Fluorescence (465-510)
- : \ /
-t

FAM fluorescent signal (a.u.)
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20,000 4
°
L)
10,000 4 . .
*e ‘
0 T Y T
4000 8000 12,000

VIC fluorescent signal (a.u.)
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Melting Curve Genotyping

Principle

perfect match

Anchor Probe

Frl\(/ljji:on Probe

LR LA THHLER

mismatch

%,

Anchor Probe
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Melting Curve Genotyping

Principle

Q
%% ﬁ %% f(’ﬁﬁ S ’Muu
PR LT PR A0 o R RERRRN ERRRUNTN,S I uounananvunavoanannuns
%,
1%1171 ﬁ %779 ° ey ®
TR vt
LMY T TN LT TR TLLL PO P nunananuuunvonngnnuns
Low
Fluorescent
Signal .
'\ Perfect match
Mismatch
Temperature
-dF/ dTvs T

Mismatch

Perfect match

Temperature

perature



Melting Curve Based Genotyping

Genotyping of Single Point Mutation

EwvsT

75.3

70.0~
650~
60.0-
55.0- .
«o. Mismatch
450~
400~

Melting Curves

Fluorescence

Perfect Match

=74l

||||||||||

l5484853525456598082848€®7072747878&)92946

6.27 -

5.50-

Melting Peaks 5.00-
4,50

-dF/dT S
3.50-

3.00-

2.50~

2 00~

1.50-

1.00-

0.50~

0.00~

050
B v s s =T

Mutation

| : C Temperature
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Endpoint & Melting Genotyping Data
Influence of DNA Concentration

1 and 20 ng DNA

Endpoint Flusrescence Scatter Plot

22,000
21.000
20.000-
15.0004
18.0004
17.00M
16,0004

“y

15,000 -
~ 14000
2

2 13.000{
2

5 12000
11.000]
10,0004

Fluorescence

©
2
g

5.000{
7.000|
£.000{
5,000
4.000{
3.000]
2.000]
1.000] aa
oo **

"

Fluorescence -d(F2)/dT

normal

10
) 14~ U
)12 e ————C L
, \
01 b —————
x
) O \
) 00 i
. —_——
03 / — \

oc Z =

S/ R —
300 -]
o02-1

-0 an -0 00 -0 %0 @0 oo a0 040 ™o 0 )

Temperature (°C)

000 2000 4000 | G000 2000 10000 12000 14000 16000
Fluorescence (465.510)

16,000

20000 22000
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Melting Genotyping Data
SimpleProbe

3!

Scheme

111

\ 4

LA A A R A L L
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NAT 4880575 72

' Biospecimens ' DAN / RNA ' Run gqPCR
e Culture Cells extraction » Specific Primer/Probe

* Plasma e Auto-Extractor el

| N b
* Blood \ﬁ : e Manual extraction [' * LightCycler 480 I |:' ) Report
e Food : y |

e Environment
samples

LightCycler® 480 Software

o Etc. jﬁ simmmmm: e
Real-Time PCR Application
e Absolute Quantification e Environment Microbial Detection
e Relative Gene Expression Analysis e Food Testing
e Diagnostic / Biomarker Analysis e Protein Shift Assay

e Genotyping / Mutation Detection 38



\

Troubleshooting cases sharing
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Troubleshooting cases sharing:
e Shoulder of Melting Curve
 Primer Dimmer 1
 Primer Dimmer 2

e sDNA contamination

o Effect of master mix



Case 1: Shoulder of Melting Curve

Curve

Ll \_\ 2000 B1

I\

=

i
g
§
§

RAARARNRRRRRRER

64 65 & 60 62 64 65 62 W M T4 T T8 S0 R 4 86 & 00 02 04
Terrpermuce (°C)

6 6 60 62 o4 8 68 T N W N Y8 0 2 4 8 8
Temgarmure (°C)
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Case 2: Primer Dimmer
No Template Control

6979
5 979
4979
3979
2979
1979
0.979

EE

=]

F0

72

74

76

78 &0 &z

Temperature [#]

24

o5

6979
5 979
4979
3979
25979
1979

0.97%

P N

BF

£8

70

72

74

75

76 80 &2
Temperature [¥]

a4

a5

£.97H
5379
4979
397
297
1979
0.97H

BB

ES

70

i

74

75

75 &0 &2
Temperature [#]

a4

a5

a8

90

92

94

Positive Sample Melting curve

1.Primer dimer :
Primer conc. 4,
Primer design

Amplicon length : 100bps

2.Contamination
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Case 3: Primer Dimmer
Not all primer dimmers are a problem for an Assay

NTC Sample Results

Dissociation Curve Dissociation Curve

3000 B 3000 =
b
S TTEI S | O TTEI S |

e

IIIIIIIIIIII

5.0 “0.0 5.0 0.0
Tornmpeoratuars (C) Tornmporatuars (C)

D ez b ¢ Sylbr - Mot: | Derivalve - St Stoge 3, ntap 3 - Dt bor ¢ Sylbr - Mot: | Derivalve - Steogs: Stoge 3, ntap 3 -
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How to Design Primers for QPCR

PCR product/Amplicon size : 50-210 base pairs.
Primer length : 19-23 nucleotides.
GC content : 35-65%.

Melting temperature (Tm) : 60-68 °C. The annealing temperature for the assay is 5 °C lesser
than the Tm of the primers.

Exon-exon junction : When amplifying cDNA by QPCR, the primers should span exon-exon
junction to avoid the amplification of contaminating DNA.

Repeats and runs : Dinucleotide repeats ( TCTCTCTCTC) and repeated nucleotides (eg.
TAAAAAAAGC) should be avoided.

3’ Complementarity : The complementary regions of the 3’ ends of forward and reverse
primers should be avoided to prevent the formation of primer-dimers.

3’ Stability : G or Cresidues should be included at the 3’ end of the primer to increase the
stability of the annealing.

GC clamp : One or two GC clamps at the 5’ end of the primer increases the specificity of the
annealing.

Specificity : The specificity of the primers should be checked by BLAST

SNPs : Primers should not contain any known SNP (single nucleotide polymorphism) 44
variations



Case 4: gDNA contamination
Cross Intron Assay Design

Sample Results No Reverse Transcription

arve r i Curve

1504

1047
T

5ad

/ u oo ": 400

k /'“-';;;;\‘ )i o= | A AP i 300

204
1ad

D e e B 100
o b - Plo o~ etV - - Gtage 2] -
5
25
Exon Exon Exon Exon

15

gDNA n ntron @ intron (1000 bp) B intron n
> —
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Case 5: Effect of Master Mix

Amplification
3000 £ ? BT E— e
2800 | :
2000 + : R
E 1500 & f
1000 § : B
500 | x
0 : — -]
— : — —t
0 10 20 10.02 nNg «
Cycles 3
+
3 - :
1
U 10

Cycles
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Tips for successful Real-Time PCR

Avoid of contamination.

High quality RNA.

Good primer and probe design.

Decrease popettes error.

Stable master mix and mix well all reagent.
Control: PC, NC, NTC, NRT.

Avoid primer dimer: melting curve.
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l Real Time PCR Basic Training

System Operation Procedures

.
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LightCycler® 480 Real-Time PCR System
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Data Capture (Other Brand)

Fig. 12
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: SYBR Green 1

Report signal
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Data Capture (Other Brand)

" (Melt Calibration Kit)



LightCycler® 480 System
Optical unit and lightpath

* LEDlamp
high intensity
broad dynamic range
lifetime
for LED: approx. 10,000 hrs

* CCD camera

* Five excitation filters

* Six detection filters _Filter Combination Selectic

Emission

* Optimized arrangement of optical

E 488 510 580 610 640 660
components x a0 00000
C
o0 H ot 4 &0 @ O0000
multiwell plate . omogeneous excitation and fluorescence
p g a g0 00000
detection u
i 530 O O 0O O
[+]
e OO O O

[ Clear |

Excitation Emission Name Melt Quant Max Integration
Filter Filter Factor Factor  Time (Sec)
465 510 FAM 1 10 2
533 580 VIC / HEX / Y1 10 2

618 €60 Cy 5/ Cy 5.51 10 2




System Start-Up

EETE | AEAE [ RSESKE

ORI | A5 *RYagt | B keAE

% ¥ B RLE) 7R 0 96/384 LR E R A
S % *PagE* | 96/384 FL AR IE £ BN F
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S b
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System Start-Up

» To load the prepared multiwell plate into the LightCycler® 480 Instrument, press
the push button on the front of the instrument (located next to the instrument
status LEDs):

'

Place the multiwell plate into the loading frame of the loader with the flat edge point-
ing towards the instrument. (The short plate edge with beveled corners points away
from the instrument.)

.-

54 . : 3 . ;
Press the plate loading push button again to retract the loader with the inserted multi-

well plate into the instrument. You are now ready to start the run.



LightCycler® 480 System

Disposables

96-well plate for

OO O0000.E

O AN
| EEEEEEEE, AR
/)

AN
N
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N
| N
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N
)
)
)
)
N
N

0NNNNHNOE)
)N nNne
)N NHe)
00NN
7)) 90000
000NNl
)9 0)0) 0000
7)) 9)0)0) 00"
) 9)0)0) 0000,
90NN NYD
9)9)9)9)#) )%
N0

LightCycler® 8-Tube Strips (white and clear)




Open the software and Login to the data base

q -'E Instrument: Mo active instrument Database:
E Window: I j User:
LightCycle_.
1L5]
For PC login
ID: ICOB
PW: non
rL-::ug|ir1 &J
User name: *I| P admin
Password: | <— 1 Lightcycler480
Log on to: *IResearch Datakbase j




LightCycler® 480 Software Version 1.5
Front screen: New experiment from template

&' LightCycler® 480 Software release 1.5.0.0804

Instrument:  Pilot 517 / Standby (no MWP) Database: DB_Research_1.5.0.0804 (Research)

Window: IOVEWiew j User: System Admin

- LightCycler® 480 Software release 1.5.0.0804

Version 1.5.0.39

 Experiment Creation
Plate Type:
% White Plates
) Clear Plates

— Run Templates

Name Path Creation Date

Dual Color Hydrolysis Probe - UPL Probe 96-I1 /Roche/Templates,/Run Templates/Sy=107/20/2007 16:33:50.612

Endpoint Genotyping (PCR Read) 96-II fRoche,/Templates/Run Templates/Sys107/20/2007 17:08:36.713

Endpoint Genotyping (Pre-Post Read) 96-II /Roche/Templates,/Run Templates/Sy=107,/20/2007 17:13:51.398
Gene Scanning 96-I1 J/Roche/Templates,/Run Templates/5ys107/20,

HybProbe 96-I1 fRoche/Templates,/Run Templates/Sys107,/18/2007 15:44:17.911
Mono Color Hydrolysis Probe - UPFL Probe 36-II fRoche/Templates,/Run Templates/Sy=107,/20/2007 16:32:53.570

SimpleProbe 96-1I1 fRoche,/Templates/Run Templates/Sysi07/20/2007 15:53:27.964 .
SYER Green I 96-II /Roche/Tenplates,/Run Templates/Sy=107,/20/2007 15:54:55.591

20160310 SSy=stem Admin/Templates/Run Templai03/10/2016 16:02:07.684 .
Test Run Protocol fSystem Admin/Templates/Run Templai03/08/2016 11:40:51.917

L

L

Absolute Quantification

=
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Start Run

S

Subset
Editor

| S

S

Sample
Editor

Analysis\
Report \

Data ‘ Run Notes

Run Protocol ‘
Setup
Detection Format ISYBR Green I [ :-sz w Block Size Plate 1D I Reaction Volume |20 3:
Color Comp ID I Lot Nol Test ID I
Programs

Program Name Cycles Analysis Mode
@ p|pre-incubation 1 : Hone

amplification 45 : Quantification

melting curve : Melting Curves

cooling : None

Target (°C) Acquisition Mode

k95 ~|None

0:05:34 0:13:53

Temperature Targets

Hold (hh:mm:ss) Ramp Rate (° Acquisitions (per | Sec Target | Step Size (°

Cls) °C) () C)
~|00:05:00 4.4 = “Ho o =
0:22:24 Overyigye 0:3318 0:4744

0

Step Delay
(cycles)

"EEtanated Ve . =]
T

—

Template
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Start Run

S

Subset
Editor

| S
S

Sample
Editor

Analysis

Report

Run Protocol ‘ Data ‘ Run Notes ‘
Setup
Detection Format ISYBR Green I / j Eustomize! Block Size Plate IDI Reaction Volume |20 E|:
Color Comp ID I Lot NDI Test ID I
Programs
z
Program Name Cycles Analysis Mode
@ pre-incubation 1 : Hone b
planplification 45 : Cuantification b
melting curwve : Melting Curves hd
cooling “{Hone -
amplification Temperature Targets
Target (°C) | Acquisition Mode | Hold (hh:mm:ss) Ramp Rate (° | Acquisitions (per Sec Target Step Size (°| Step Delay
Cls) "C) {"C) C) {cycles)
as * Mone 00:00:10 “1a.4 = 0 = — =
60 *|None 00:00:10 =B = = = .
;72 *|single v|oo:00:10 *la.a = = = . .
& :
Tview
E 18k .00 0s10 (1745 [2e:2 (259 14333 1001 _

Apply
Template
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Start Run

Experi-
ment

— A
S

Subset
Editor

| S
S

Sample
Editor

Analysis

Report

: Run Protocol ‘ Data ‘ Run Notes J
Setup: [ —
Save Template
Detection Format ISY“R Green I / -1]J m Block Size I Plate 1D I_
Color Comp ID I Lot Hol Test | B-(] 123 -
Bl System Adrin
Programs (-] Experiments
Program Name _| Macros
b pre-incubation B Freferences
@ amplification _| Special Data
melting curve =L Templatesl
coling 1l ] Analyzis Templates :
----- Report Templates
{2 0308
u]
Temperature Targets ! E‘é ?:?9
Target (°C) Acquisition Meode | Hold (hh:mm:ss)  Ramp Rate (° | Acquisitions (per @5 173
@ : B T s ~[38 20131001
k|35 L |Hone *|00:05:00 -11.4 - - @E 20131024
@ -3 20131108
@5 MHew Experiment Run Protocol
-] Sample Templates -
ﬂame[lGive me a name J
@
0:13:59 0:22:24 Overyien; 0:33:18
: i "LEh.'ﬁLI'EJ".Tlh.E\‘ﬁ'..ﬁI.f!JI' i : — . | _-IE-
[ End Program ][ + 10 Cycles ][ Start Run ]
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Start your experiment by your template
i LightCycler?480 Software release 1.5.0 SP4

Version 1.5.0.39

—Experiment Creation———
I’Plate Type

(® White Plates
() Clear Plates

oo @ MEg

L S
P

+ 10 Cycles ][ Start Run ]

-. [ End Program
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LightCyclerd480 Software:
1. New experiment from template
2. Subset & sample set up

3. Data analysis & report
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Step 2

Subset
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Sample Editor — AQ example RQ example

T | Step 1: Select Workflow—] - Step 1: Select Workflow—}
E"P'E'rt' (¢ Abs Quant ( RelQuant ( Scanning ( Color Comp (" Abs Quant {* Rel Quant (" Scanning ( Color Comp
men " Tm (" Melt Geno ( Endpt Geno " Tm (" Melt Geno ( Endpt Geno
| —
Subset - — . —
Editor —IStepl Select Samples— —lSt«EEE. Select Samples—;
N Subﬁﬂt: Iﬁll SEII.'.}_ZJ.ES J @.. Subﬁﬂt: IIall SE'.IE.](_ZJ.ES j @
Sﬂl'l.'lp|e 1 2 13 141516 i 8 F 1 2 13 141516 [ g8 |9 110111 /12 &
Editor |||[Afa. @@L @l @@L @ @ IL ILILIL h 4 &.L.L oL@ @ @ ®. @ B O ®. @ X
Bl@L @ /@@L @ @@L @L @@L @L |@®L 4 Blm (@ (my (wy (e (wy (my (my (my (wy (e @y
Clpyu /@ /@L ®. /@l @, /@ ®L /DL @ /@L |@L HHJ | iy
Analysis| D] /@ @ e /e /@ [et/e /@ [@L/o /@ | e =
El@gL/@L @L/@L/@LIOL BLIGLIBLIGLIGL |@L ( S =
Fl@aL /@@L @L/@L. |@L @ |@L @L @L |@L |@UL — —
Gle. @ @@ @ @ /ol @@ @ @ @ T r(Step 3: Edit Rel Quant Properties—
< | I Sample Name I
- ~ Sample Type
—FtEP 3: Edit Abs Quant Properties } (* Unknown (" Negative Control
(" Positive Control/Calibrator
STIILE LTI I (" Standard
Sample Type
(+ Unknown (" Negative Control ;GE“E target
(" Positive Control/Calibrator Target name Eff |2 .00
(" Standard (" Target (" Reference  (* Unassigned
A
v
Auto Replicate Auto Replicate
eplicates ear Replicates
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Analysis

Report

—Create New Analysis —Open Existing Analysis———
Abhz Quant/2nd Derivative Max | Abz Quant/2nd Derivative Max
Abs Quant/Fit Points hbs Quant/Fit Points
Advanced Relative Quantification 123
Ba=ic Relative Quantification

Color Compensation
Endpoint Genotyping
Gene Scanning

Melt Curve Genotyping
Tm Calling

A TR & P
T =2 2 (v

Advanced Relative Quantification HEFEAH 5T E &= (2"9Max or Fit Point)
| Basic Relative Quantification  E=iEpe JUIELLY
T S 753 58 7 TagMan probe)
| Melt Curve Genotyping  Eabapdlbe G NAMERD)
TmCaling [P
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Analysis

Report

| [

—Create New Analysis

Ab= Quant/2nd Derivative Max

Abs Quant/Fit Points

Advanced Relative Quantification
Ba=ic Relative Quantification
Color Compensation

Endpoint Genotyping

Gene Scanning

Melt Curve Genotyping

Tm Calling

-
Create new analysis

Ll L L

L

L

‘| Analysis Type $1hbs Quant/2nd Derivative Max
Subset ¥1A11 Samples
Program %i'f'rlmﬂplificatinn
Name ¥1ﬁbs Quant/2nd Derivative Max for Rl11
112131415/617/89 HtA1HZAZM4AERENTHENSR021R2223 24
A
B
C
D
E
F
H
|
J
K
L
M
M
“3
CCn L8 i
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AQ Analysis
. Subset: [Quantification | .@.. Subset: |Quantification

8 [9 [10[1112[13[1a[15 8 [9 [1011/12/13[14/15
O O o
N I O N N O N . e
Crrr— | R I o o - r—
o o
o
o

I I N O O O O O N
rrrrrrrrrorrr -’’’ 11—

-l
J H
IAbs Quant results _v_l I}J‘bs Quant results j i
B Positive [ Negative @ Standard [i Positive |i Negative [i Standasd
L& aiiaiisicisiiciiniciii & |
Samples Results = Samples Results -
ﬁf M ce o Feelole omiac v [ ce& no template contrc
vl M C9 negative control vl [ c@ negative control  35.39  2.82E1
Ld [l c10 Standard 1E1 1.00E1 [ Bl 10 Srandard 1F1 27 4% = aaFn 1 nNF1 2
v W cit standard 122 1.00E2 <] | ]
vl | ci12 standard 1E3 1.00E3 Rebli c
. icate Statistics
vl | c13 Standard 1E4 1.00E4 | c epISTDC — -
v W ci¢ Standard 1E5 1.00ES i Samples |  MeanCp P | Meanconc | cone
e ce, D8, E8
o [} ce, D9, E9 36.31 0.9 1.61E1 1.11E1  v|

3 .
EATEER N ERCED



D

Report

| [

nalysis

—Create New Analysis

Ab= Quant/2nd Derivative Max

Abs Quant/Fit Points ]
Advanced Relative Quantification

Ba=ic Relative Quantification
Color Compensation

Endpoint Genotyping

Gene Scanning

Melt Curve Genotyping

Tm Calling

Create new analysis

Analysis Type -*-Ihbs Quant/Fit Points j

Subset ‘*‘IMl Samples j

Program ‘*‘Iamplification -]

Name -*-Inbs Quant/Fit Points for All Samples
1|2 |3 |4 (5|6 |7 8|9 |[10([11 12

4

IT|IO|TM|mo|o| @ >

:

.l
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AQ Analysis

Cycle Range

Report

(O

Fluorescence (483-533)
e
[7n]
&

2 4 6

8

Cycles

10

12

14

16

18 20 22 24 26 28 30 32 34 3 39 40 42 A4
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Noise Band

Amplification Curves

~ AQ Analysis
=
\/U g e
A -
g
|
E 1.00;

STD Multiplier

Cycles

Noise Band Ic-.631c-

1234567 8 910111213141516171819202122 232425 262729293031 3233 3435 36 3738 3940 41 4243 44 45
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AQ Analysis

Experi- Cycle Range Noise Band Analysis |
ment . .

— Amgplification Curves (Seleet] (zoom |
Subset
Editor

S
S

Sample
Editor

-

Report

Fluorescence (483-533)

1.0E0

— : +

X

9mﬁﬁﬁﬁﬁmwﬁwﬁﬂﬁﬁmﬁ%%mmﬁmﬁﬁﬂﬁxﬁﬁﬁmu&ﬂhﬁ
ycles

- Threshold I——
v 2 I ). 6310
¥ Show Fit Points Fit Points = [ (Manual) ] Threshold |0.631

Efficiency: 1.927

P
o
.




AQ Analysis

Report

i

Subset: ISta.ndards and Unknowns

1213 Tal5e6 789 10M1112]13
Al® @
Ble
Cle_
M . !

Im:rs Quant results

B Positve [0 Negative B U
[a

ncertain |i Standard

BRI AR

....................... _-,_I
Samples Results @= - -
: [| == | oBE
Include) Color| Pos Name Cp | Concentration Stand... Status BEONE | RAERR
v -I Wang, Alvan {DYCT~Taipei}
v A 2EER
v ug *} B
IR I y 2EEHRE
v Export Table A !
v o &5
& | smanx
o - | @ .
Replil:ﬂle S‘tﬂ'jﬂiﬁ e L - For New Hire
' BEEE -
Samples | MeanCp S5TD Cp | Mean conc | 5TD conc | weemm | = I
nl, BL13, Ll4, 16.13 0.02 1.02E5 1.44E3 5 PRI [Tt fes (700 ] s |
Al15, Ale, C1, 17.13 0.03 5.26E4 1.17E3
aAl17T, Al8, EI1, 18.27 0.02 2.4T7E4 2.85E2 -

A
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AQ Analysis

Experi [
ri-
ml:::“ Amplification Curves
e 29,455
i ‘- - ]
= ]
Subset - AoAES, % Chart Preferences
Editor 2 12.485]
—_— £ 14.485] Print
ﬁ E
Sample ﬁ 9485 Export Chart
Editor Z 4405 Copy to clipboard
“ 0515
Analysis 5 10 15 20 25 0 5 40 45
Cycles
[ SoooooororotahooaaneT - |
rep Standard Curve
35‘_ ——
' _ 1
Ermor: 0.0138 £ 30 T —
Efficiency: 1.938 2
Slope: -3.451 £ 25 TT—
lntercept: 33,78 Z o T
Link: 0.000 e T
5 0 05 1 15 2 25 3 35 4 45 5 G5 G
Log Concentration
Color Comp Filter Comb N[ Std Curve High
(off) [ 483533 q[ (In run) [ Hiean Confidence | ¥
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Providing the Standard Curve

» Use a previously saved standard curve (called an external standard curve). An external
standard curve can be loaded into experiments that do not have a standard curve, thus
allowing quantitative analysis of those runs. This is especially suitable for applications
where the same parameter is analyzed in multiple runs.

@ At least one sample (or replicates of this sample) of known concentration must be
included in every experiment. This sample should be designated as a standard and
should fall within the range of the imported standard curve. The detection format, the
analysis mode, and the Color Compensation data (if any) used for the run must be the

same as those used for the imported standard curve.

@ For the valid use of the external standard curve, PCR amplification must be highly
reproducible and reaction conditions must be constant for all experiments. We recom-
mend running tests to ensure stable PCR efficiency and using replicate samples (espe-
cially for low concentrations) to create the standard curve. Also, include a previously
quantified sample in each analyzed run, to verify that the calculated values are repro-

ducible.
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To save a standard curve

On the Standards multi-select button, select Save as external.

The LightCycler® 480 Software automatically navigates to the location User folder -
Special Data - Std Curve subfolder. To save the standard curve, enter a file name, and

click @)

You can use the saved external standard curve in other quantification analyses for experi-

ments that have the same experiment parameters as those used to create the standard
curve.
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To use an external standard curve

Select Standard as the sample type for the standard sample and specify the standard
concentration.

For detailed information on the Sample Editor see section Entering Sample Information.

On the Standards multi-select button, select Std Curve (External).

The Apply External Standard Curve dialog opens. Select an appropriate external
standard curve object from the list:

Apply External Standard Curve

—Awailable External Standard Curves

Name | Path

Test Abs Quant (Scd) fSvastem Admin/Special Data/Std Curve

Test Abs Qusnt with SYBR Green I (Std) |/System Admin/Special Data/Std Curve
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RQ Analysis

Experi- —Create New Analysis
ment Abh=z Quant/2nd Derivative Max
I Ab= Ouapt/Fit Ponipts
cnhoat |Advanced Relative Quantification 77
Editor Ba=zic Relative Quantification
— i ._ 1 r
T Create new analysis Create new analysis
Sample "y
Editor Analysis Type *Iﬁdvanced Eelative Quantification j R Gurariiand Derivative Tiiaw
Subset * IAll Samples j Sensitivity
. (" High Sensitivi (¢ High Confidence
Analysis Program a+fr|a:r.plificatiun = - Y -
(" Abs Quant/Fit Points
Name %IRdﬂranced Belative Quantification for
B — Surbordinate Abs Quant Analysis
neport 1123 (als5)[6|7 8|9 101112 E (+ Create by Target Name
! - Create one analysis for each target name
A (" Create by Filter Combination
B - Create one analysis for each filter combination
C — Reference Analysis
(+ Create In-Run (" Select External @
D
| —Pairing Rule
E = (" One To One ™ All To All
F (+ All To Mean (" Mean To All
G —Default Standard Curve Settings
H When there are no In-Run standards for a target name:
I (¢ always use efficiency
(" allow external standards with matching target name
LIC IR i
|




RQ Analysis

Experi- [ Calculate ]
ment
| — 2 |
: Results Manual Pairing Target Name
Subset
Editor Bar Target Name Target Reference Ratios
l‘-\—’“ P -
o Chart Pairing Sample Name Targets References Mean Cp = Mean Cp Target/Ref Normalized | Status
Sample v calibrator Target 1 Reference 1;Refere 22.43 24.14 3.2686 1.000
Editor v a1/D1 sample 1 Target 1 Reference 1:;Refere 23.76 26.31 5.859 1.794
v n2/D2 sample 2 Target 1 Eeference 1:;Refere 21.34 24 .58 9.430 2.906
v A3/D3 sample 3 Target 1 Reference 1;Refere 24.30 26.18 3.6a75 1.125
Analysis v B4/D4 sample 4 Target 1 Reference 1;Refere 23.56 25.27 3.267 1.000
v ASSDS sample S5 Target 1 REeference 1l;Refere 25.11 23.890 0.4320 0.1323
W calibrator Target 2 Reference 1;Refere 28.49 24.14 4.91E-2 1.000
v AT/D1 sample 1 Target 2 Reference 1l;Refere 20.2 26.31 68 .81 1402
v ABRSDZ sample 2 Target 2 Reference 1l;Refere 28.8 24.58 S5.23E-2 1.066
v A9/D3 sample 3 Target 2 Reference 1;Refere 33.98 26.18 4. 48E-3 §5.14E-2
v A10/D4 samnple 4 Target 2 Eeference 1:;Refere 31.32 25.27 1.51E-2 0.3069
v Al11/D5 sample 5 Target 2 Reference 1l;Refere 33.66 23.90 1.16E-3 2.36E-2
l Sample View J] Bar Chart ‘
Samples for Pairing Results i‘ Amplification Curves Select]
Color Pos | Sample Name Type Filter Comb Target Name Cp &7 856
. Al sample 1 Target Unkno 465-510 Target 1 23.87 57 8561
. Lz zample 2 Target Unkno 465-510 Target 1 21.47 % 47 355
. A3 sample 3 Target Unkno 465-510 Target 1 24.27 5 37856
. A4 sample 4 Target Unkno 465-510 Target 1 23.53 22?_355_
. AL sample 5 Target Unkno 465-510 Target 1 25.18 u_=_ 17.856
L7 sample 1 Target Unkno 465-510 Target 2 20.30 7.956
. A3 sample 2 Target Unkno 465-510 Target 2 25.87 -2744 -
A9 =sample 3 Target Unkno 465-510 Target 2 34.09 5 10 15 o0 o5 a0 a5 40 45
B 210 sample 4 Target Unkno 465-510  Target 2 31.45 | Cycles
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RQ Analysis

— Ratios
A

I Display Target/Reference Ratio
¥ Display Normalized Ratio

™ Show Ratio Errors

If checked, the ratio shawes in the result table
and the bar chart.

Sample View

Experi- Results Manual Pairing Target Name
ment
Sample View Bar Chart
ST
Sa Relative Quantification Results
Editor 1.00E 2
1.00E1
Sample 2 joenl = e e e e e B TR S
Editor = 1.00E I:I_ I:[m EF
1.00E 22
1.00E-3;
Analysis T = P E = = T S
\ g s 3 2 : 5 : 2 5 5
Result set
Report
Settings

Bar Chart ‘

Relative Quantification Results

1.00E 3
1.00E 2
2
* 1.00E1
(-3
100ED] ———— . — rr—— _____ .......... e — _ ..... e
1.00E-1 !
E E E a z : z = E
5 : 2 2 3 2 E 5 5
Result set
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Analysis

Report

(O

—Create New Analysis

Ab= Quant/2nd Derivative Max

Abs Quant/Fit Points

Advanced Relative Quantification
Ba=ic Relative Quantification
Color Compensation

Endpoint Genotyping

Gene Scanning

Melt Curve Genotyping

Tm Calling

Create new analysis

Analysis Type -1|:-|1'm Calling -
Subset -*-|A11 Samples |
Program ‘*‘IHelting Curve -]
Name -t-ll’m Calling for All Samples
[I:H_liElﬂ?lﬂﬂf@fﬁﬁﬁﬁfﬁﬁlﬁlﬁﬁlﬁﬁﬁﬁﬁ[@

A | | | | |
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Tm

calling/Melting curve
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Report

—Report
11213141516 171819 101112 me_a LightCyclar® 480 Softwara
PR gnti.ye
A : am  EEEEEEEEE
B . mm Heport IEEEEEEEER
C Demo Rel Guant Meno Color
Experiment
E ;I Creation Daes | 2013724 =8 a0 Lt Modliflad Dage | 2014349 T & Ododd 35
Oiparaton | Do omar | Symten Agimiin
F Saart Thme | 2007THOMS T4 04745 End Thme | 200THONS T & 055507
G Fan Siate | Compleded Sofware Verslon LCS4E0 1459415
H 1 [ T
Maoro Stanus
m _FI I J Tampianes |l e e P - L. Plam 1D O0ME3TED
e = | — e
General Detailed ‘ SemesmmE
g g Fum Motes, | Mono color Felatiee QusmtHlcation axperimen.
R-Ep{)l't = Tves Sargeas parias e WO Patanenos paras mne gt wiT Uneersa] Frooe lorary prooes, ml] kel
= [¥|] Demo Rel Quant Mono Color * W fhuresoein FAN.
- [¥] Experiment Fregrams
- Frogram Mams | cre-nouoation
Protocol 1 ——
SEITIP|ES A Tamge: | Acquisiion Haidl Fann Fate | Acguisiions  Sec Taga: | Stepsize | Sien Dedsy
-0 nstument : S T e e e e T e
- [C] Revision History e e
=- [¥] Relative Quantification Cimes 45 T Pop—
SET'_T'IHQS "c) Haocs Phmmss) | PCE) {per *C) " "c) (cycies)
Calibrators 25 Bane 0010 440 o ] o
- || Target Mames s Srgie | oowse | i@ . A "
Palrlngs Tz Bone [ anannsy] 440 ] a a
[Frogram Mame | oooling
Results Cypcies |4 Anaiyis oe | Mone
_ | Basylts Bar Chart T Tovs [ Acwmon | v ey ek [ Acmicions [ e Toget | S sios | g Bty

82



Tool Bar

Exit the application

P Log into a database

Show the overview

Show the navigator

@ I T o

Save changes to selected object

Export the selected object to a file

Close the selected object

Print the screen

Open Tools

X B ® O @
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Create a new detection Format

Tools
B User Access —Detection Formats —Filter Combination Selection
i Current Password r : |
--Users and Groups Ammame B Emission
System Settings ! - SYBR Green I / HRM Dye
..Report Settings | ¥ simpleProbe E 488 510 580 610 640 660
.Error Log | ¥/ Mono Color Hydrolysis Probe z 4 0 O O O O O
- Database Information {¥| Dual Color Hydrolysis Probe
| View Logged In Users v 3 Color Hydrolysis Probe : 465 [ Ooooao
-Update Query Engine I v 4 Color Hydrolysis Probe a 498 D D D
: -Clean-up Database v Mono Color HybProbe t
- Instruments » v i i s30 000000
Detection Formats o
n e8] OO OO O
[ Clear ]
— Selected Filter Combination List
Excitation Emission Name Melt Quant Max Integration
Filter Filter Factor Factor  Time (Sec)
465 510 Fluos 2 1.5 2
498 610 Red 610 152 5 2
498 €40 Red 640 1.2 5 2
498 660 Cy 5/ Cy 5.5 1.2 = 2
[ Rename |[ Delete
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C480 QC Report Template

Qualification Service Qualification Service

Instrument Verification Run Report Instrument Verification Run Report

System LightCycler® 4801
Instrument Serial No. 30705
Instrument SW Version 1.5.1.62
Verification Run Started 17-Jan-2022 12:28:44
Experiment - File QC-20220117-30705.x0

& Qualification Services Reagent Lot Number 57252820
Performance Qualification (PQ) Check Report Detection - Unit Type Il (Filer-Set )
Block - Size 96

Comment

LightCycler® 480 Instrument

Serial No: 30705
Date: 17-Jan, 2022

Mean [Cycles] 209 | 22
SD [Cycles]

. R i

Report Generated With CHECK REPORT TOOL
Software Version 8.0.6
Parameter Version 1.0

Reported Generated By wanga5t
Report Created 18-Jan-2022
Check Result Passed

CERTIFICATE

FOR INSTRUMENT VERIFICATION RUN

Roche Diagnostics Ltd. Qualification Service
Applied Science Business Area Doc

ument Version 1.0 Page 273
Instrument Verification Run Report

LightCycler® 48011

Verification Run Started:  17-Jan-2022

Instrument Serial No.: 30705

Certificate Generated By:  wanga51

Check Report SW Version: 8,06

Instrument SW Version: 15162

Reagent Lot: 57252820

Experiment - File: QC-20220117-30705.ix0

An instrument Verification Run was carried out with the aforementioned
LightCycler® 48011
This certficate confirms that at the time of the verification run this
instrument was In accordance with the Roche specifications for the

LightCyclen® 48011
stument osstan EEwE T e seea
Authorized Roche Gt g
Representative: 3 b
Date:

Signature: [ S O S - ]

Document Version 1.0 "

Document Version 1.0 Page 373
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The LightCycler® PRO System

A semi-automated system for research, LDT’s and clinical
diagnostic workflows

54.3cm

$0'¢ - M
R
5.3 cm

A

Maximum efficiency with a small footprint

@

Light?Cycler®

Amplify confidence in your results
With precise and reproducible data

Adapt quickly to evolving testing needs
With a flexible, semi-open system that
supports customisation and standardisation
of workflows - based on your lab’s unique
needs

Optimise your operational efficiency
With convenient, accessible, and reliable
data management options



Roche Digital LightCycler® System

A technological guide to the powerful new addition to our PCR ecosystem

It's time for a leap forward in digital PCR technology. The Roche
Digital Lig htCycler® System is the digital PCR instrument of
tomorrow. With a unique combination of 3 nanowell plate
configurations, 6 advanced optical channels, and 5x
concentrated DNA and RNA master mixes, it has the potential to
help your lab to make the leap from publishing research to

producing clinically viable assays.

% =, Digital e=5g=e=c

= LightCycler”



Automated Workflows From Sample to Result
MaG RTRACT 3200 U Uu el

Automated Nucleic Acid purification and PCR Setup

System ) CE"/Tissue
Beyond Nucleic Acid
Purifications
E Sample
Whirl ~ PCRSetup  Open Magnetic uv Cool
Mixing Platform  Bead HEPA  Station { prep
IVDR g . TAWAN
Registered chelfR i * T ‘v
Comparison of Bio-Plex Multiplexing vs. ELISA Purification ‘
- / -
Bio-Plex <=
Multiplex System @ ' '
1 ~3 <125l 50 pl cell
96-well plate r serum or plasma | culture supernatant
What Would it Take to Measure: ., X 6 - | 1 Analysis
48 cytokines 38 samples’ 1,824 data points K

Immunosorbent - lll ggg ‘ e e '/‘ ?Eﬁj\:'r*gﬂ%ﬁﬂg1t* Rﬂﬁiﬂ

Enzyme-Linked

Assay (ELISA) OO}

>106 >1ml™ >tmli™cell
ss-wdlplms hours™ » ‘serum or plasma wllmumrnmn

Growth factor and Cytokines

* Samples run in duplicate. 90
** Calculated as 2.2 hours required per plate.
*** Assumes 50 pl of sample used per well


https://www.chromaate.com/en/lifescience/
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