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1738 PCR
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738 PCR

v DNAAE (template) : &4 % £4532 49 DNA B BT > 4 104E 5 58 8 A%
o R DNA » 4k % PCR BJ& 9B HE ©
S 71:%
v 31F (primer) : @36 T A K31 F (forward primer) Fa R E 3|1 F (reverse
primes) > ik E T B 6 K4 Fal b B -

v' DNAZ A& (polymerase) : # 8 & LIE I 69 & 3%, o fedf 48k R A (ANTPs)
1R BB DNA BR%EHE > LM —E— B x> mERIFTGT—KER AR
B o
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BIORAD

1738 PCR |
vV 28BS (ANTP) : BAEEH e 44 [dATP ~ AGTP ~ dC 10

dTTP| o

DNA 44

v EAbsE (MgCl) : T4t [4E | sTARCHBYIEE T MR o%
YR o

At R 22

vV % fEEE % (Buffer) : 3R &R SMATIE N AEAIIL £3R3E > £ 22 Tris >
KCI B8 BT sk 49 4% fr ik > pH #4984 -
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M B 4 IR PCRRE & PCRi#4T ERI i Sets & M

DNA isolation kits iTag DNA polymerase T100 Horizontal EBr
RNA isolation kits iProof DNA polymerase | Thermocycler Sub-Cell GT
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1 Heat denaturation

BIO RAD
Intercalator

Q (7) (Fluorescent substance)
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PCR V.S. qPCR

7738 qPCR

+Taq
+dNTP
+MgCl,

B F2 = +H,0

AL P o
+Template
+Primer
(On ice)

A

310bp| 50000 | 700bp | 240

+2x Master Mix

s (@0 mintaben
LR & )

+H,0 = =
+Template 59
+Primer

(Room Temp)

.. * End point
i+ Fuzzy data
« * Labor

- intensive

* Online monitoring
* More sensitive

© "« Automated

ErREMRXRIABIRAE

Genmall Biotechnology Co., Ltd.




BIORAD
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exponential
plateau
phase

7738 qPCR

Fluorescence

SR AR thi

Cycle

— ZE
CT’{E /;F\ ﬁy{‘ Fig. 1.1. Amplification plot. Baseline-subtracted fluorescence is shown.
v Bfi# (Threshold line) : f& PCR i47B45% » PCR Z BRI > BEALFEMBHHBEBME (BLFR) -
SRS v e (Bxponential phase) AR BB RMBE (H1) A o i TCr] TAABRRER
£h ZERE] -

5 8 v JE#5 %8 (Non-exponential Plateau phase) : —2 A A (Flde : BF8) £ PCR REFHAELE » IRER
}\ Y s oC S
J& R EHAR RN 3 1% B ARG (Plateau) o
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2200 T 2200 ) BIO'RAD

2000 2000
A
/TEJ-?}%]? qPCR 5 1800 1800
Az < 1600 1600
o 1400 1400
B 1200 1200
5 1000 1000
NP A= bt« o= p
O TE > & £ 800 800
2 600 [ﬁ 600
(vw]
& 400 ~Lvalue )"! 400
200 200
% Lk e Threshold
A EE R o >
-200 -200
0 2 4 6 8 10 12 14 16 18 20 22 24 26 28 30 32 34 36 38 40 42 44 46 48 50 52
PCR Smpliication vz Cyat UF BR &mpMC.opd
@ rnrrasannEnnnnnannnn P @rrusrsssmssamsnnmannnnn P @rrrrsssssmsmmmmmmmmEEEsn >
Baseline Log phase Plateau

BI4L (Threshold ) : #8 Mol ASEH R 4 > S LHHH & 448 5) 69 AR -
v BREBEBAAEGREEA ALK LY THME) B sheFe T3 #H4 Cr  (threshold
cycle) 4& 2% Cq (quantification cycle) 4& o

IErEMRXRAEIRASE

Genmall Biotechnology Co., Ltd.




’ﬁ' qPCR é 1000
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BIORAD
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A
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Cyile
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DNA binding dye — SYBR Green | BIORAD
’TT qPCR 1 Heat denaturation N

Q () (Fluorescent substance)

T T 11 @ ¢ ©

S ~ 1 1 1 1 | I A
A AR PbE ' T

Z Primer annealing

Polymerase G G

A e 22

I e N Y T O O OO

CT/{E /'}i%‘ 3 Extension

1 I"i"l’"l"l’“l_l’_l".', =

o
199999 C L

LARB AT | dsSDNA |
2. 5% cycle #3¥e o E %t % > HNE JE & H %9 DNA binding dye 4, €44

BOLIRET A ER

./’ IAI: A B4 2 NI A L~TE > Ly ®
3. 1A cycle fE48 R 89 % L= b & E 2 38 hn T ———
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DNA binding dye — SYBR Green | BIORAD

Melt Curve Melt Peak

- -
(o8] -
4

RFU (10+3)

Temperature, Celsius

Temperature, Celsius

4T SYBR Green PCR FBRBF » 3%hefT2E38 PCR ZE Moy sk — 1k ?
1. X : #8 DNA Tm{f %1 147 5] B o

2. M

® Melt Curve (£ L)

® Melt Peak (% L)

LR & ik
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Melting Curve — Tm{& BIO-RAD
1728 qPCR wewcune

T T T R

SR AR thi

Smgle Stranded

A e 28

CT’fﬁ NS é’l‘g

Temperature, Celsius 17n

Tmff : Total DNA 4 32 5% 4 H 47 Bl 50% B 6938 # A B (Tm)
© DNA¥ [GCaa) M5 > TmEAS » AERKE -

Q@ ZRAB—EYW > #HE Tmfi| BEHME o

KK 7103}7]'\1%'_ /{_ ® REAF_MEMBBERAK > ATTRSE [ RAFE—M A4 [ primer-dimer) & > %4
wak Cr E#IRA o
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Melting Curve — Tm{# BIORAD

Felt Curve Chart : SYBR AmpkCPrimerDimer.opd

7738 qPCR

ik A A =

- -

55 60 65 70 75 . 30 35 SIEI 35

Tm{f : Total DNA 4 32 7¢ 42 4 37 B SO% B 69 /8 HAF A 5B RE (Tm) o
® DNAcP [GCe%] M5 > TmlEHZH > RIELRE% -
@ *A —EW > BHLE (Tmii]| BEBHAE o

kR 7'EJ% §+ % ©) WA G _tFREERE BAR > A TTRSA rx-?""}ij L E prlmer dlmCrJ B B
AR WK Cp f R -
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Melting Peak — Tm{& BIO-RAD
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Fig. 6. Melt curve proflles A, a single well-defined peak indicates a single specific product.

B, two or more peaks indicate poor specificity. A typical primer-dimer (in red) is due to excess final
primer concentrations. Primer-dimers typically amplify in the mid-70°C range. C, two or more peaks
indicate poor specificity. A typical mispriming (in red) is shown.

Tm{& : Total DNA £ 32 3% 4 4 37 50% 8% 698 E AR AV B E (Tm) o
® DNAW# [GCA2 ) Mg > Tm{aAS > RELK o
BFE—FZY> Bt (Tmli] BEHME o

@ ZEHF_MIMBBERRAE > AFTREE [ AE—M ) #4352 [ primer-dimer| B > 54
wax Cr A w4 -

©
+
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Melting Peak — Tm4& BIO-RAD

Melt Peak Chart : SYBR AmpMCPrimerDimer.opd
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Hydrolysis probe — TagMan probe BIORAD

1728 qPCR

Reporter

SR AR thi

Reporter Quencher | Quencher

EE%J/?EE s.‘IIIIIIIIIIII‘ H .

3
TaqMan probe Taq DNA polimerase Amplified target DNA

CHE T &

XX 71571}%7’{"1] TagqMan probe » ##4t (probe) WimHAERERR % LHE
O & DNA AT R > e G I KiF > RREBELWE 2K > B fan 2 &L -

Kk 710% é {_ @ EABFHFE—M > ETUEG ARG LER RIEHGRA > HAR—HARRKET Z B A28 4]
7]‘ 1‘ / (Multiplex detection)
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1728 qPCR
SR AR thi

A e 28

CHE T &

Bk 7b _/_T}‘%p{,;lj

Hydrolysis probe — TagMan probe

BIORAD

+@ Ry 5
Extension Step
R
1. Strand Displacement L@ Ppa -
5 = B
" \ B
2. Cleavage Ne) Taq =
-~ N @
3. Polymerization  '2¢ . Tt § o 2 :
Complete 5
[ &% }
Taq e 5 & p
4. Detection 3

TagMan probe > 44t (probe) W5 EERR B ADH

O & DNABATRER > G E K aE > RRERELNE S > Bstiefan 2 &k -

@ AAEHBEFOFZ—M> ATUEGRRAGS LEEREHGTRL  BHAR—HARFES Z B 1218 8]

(Multiplex detection)
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HeBl sk VS A BIO RAD
fT3% qPCR

> SYBR Green I Dye » TagMan Probe
@® Singleplex (2 &K %31) ©  Multiplex (mfge LA HAR)
jllﬁl_ %i I;t ii @  Non-specific (RE&—%) @  Highly Specific (&5 E &2 —M1)
® & dsDNA ® 44 : probe it —E %
% - @ #REE : F (10-100 copies ) @  HEE: % (1-10 copics)
- o L v
mARE z ﬁfj; e ©  EHFAEH K% Probe (14 30 bp)
s O  EHEHR
= £
@ ﬁ i A. SYBR Green
T/f g’r}’(‘ 't:x' Primer Extension ;:3 ﬁ #

%
e g S e
wa B f*:: — TRERE BT

B. TagMan Probe

A o6 AL ik
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o Mg 0 R2 > 0.980
e FZE i % : PCR Efficiency > 90 - 110%

o BH A A

@ Amplification efficiency, E = 10 -!/slope

@ 9 Efficiency = (E-1) x 100%

* 5 E<90% 8 : TaE&H PCR 44y -

e = E>110% B : 7] £ A Pipetting error %% primer-dimer ZF 4 o
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ZRE LR

1.0 100 1.0E+04 1.0E+06 1.0E+08
Amount[Copies)

Slope: -3.395
Y-Intercept: 4047
| Efficiency: 097 |
| R%2: 0.998 |
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7 b 22

VB EE B A B L o

v A AR Az g o B Cp (Bt ki A2 & 6d 4 B4 2,
MERERE (NEE) -

VIREAZ R B R F > BFAEREMY XA KT T

® #E : ng/ml~ ug/ml
@ & B AL ng ~» pg ~ copy number

VBHEZEEE R AZEHGNH F M AERY)
O #&%5%E: [30~-3.6] > (#FE PCR efficiency % 90%~110%)
@ MEfAE : TR>>0980) > AT 1 AIF o
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R &2

y=mx+b

y ==3.50x + 37.20; r?2 = 0.999

30

25
Sample B
20 ] K , Sample A
15 —
I B I B D S B D HN D B Y N D BN B B N D BN N AN N B N B N N B |
2 3 4 5 6 il
2 log Quantity 3

Sample Replicate Copies

A 1 204,577

A 2 234,115

A 3 172,300

Average 203,664 = 30,917

B 1 569,789

B 2 563,823

B 3 501,173

Average 574,928 + 14,381
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> AAC; (Livak)

B2k
Reference Target
Y23 = A
B = Tissue #1 (Control): 21 22
Tissue #2 (Test) 20 24
MBI T2
A Cr#1: 22-21 =1
It Delta
- D o A Cp #2: 24-70 =4
J& R 75 3\
2d Delta AAC;: 1-4 =-3
/& B : :
MIQE # A Fold induction = 2MCt=2-(-3) = §

YERp A 2
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T 22

v AR kB v g R AR R

O RAER O % EmREEHE/ER (Multiplex)

7 L > 2 T s AT

B T2 © B © kBRI GE

® A H:EP (siRNA/miRNA) ©  EHOK A EE

©  AEnE [&) 27 49~ AT ) e 2
BT © MEFIEEHA KA (Microarray) © Ak R

® GMO A X A& SHA

J& ) 77 3\ v SNP Jk [ 47

O VU EMRR >~ FAE LB BAZ AL S AR

o @ AEABEWHRTIEH
MIQE # g i e
® I A AEAR I R AR 4E R

EE FA
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a blusprint for suscessful qPer assay desigw -

_—

N

R &2

Clinical Chemi : 1
611622 (2009) Special Report

The MIQE Guidelines:
]\_/Iinimum _Information for Publication of Quantitative
Real-Time PCR _Experiments

Stephen A. Bustin,'” Vladimir Benes,? Jeremy A. Garson,*># Jan Hellemans,® Jim Huggett,®
Mikael Kubista,”-® Reinhold Mueller,® Tania Nolan,'® Michael W. Pfaffl,'" Gregory L. Shipley,'?
Jo Vandesompele,® and Carl T. Wittwer'314

miqe—

Netherlands

Jim Huggett UK

Michael Pfaffl
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R &2

2 3
RNA Extraction RNA Analysis
+ Sample extraction method * PUfitY_
+ Preservation method and time 2 "\tt?Gf'ltY
+ Thaw and homogenization procedure * Inhibitor
+ Total RNA extraction procedure

Experiment Design
Sample Treatment

+ Control and treatment groups
+ Experiment conditions

+ Target genes implicated

+ Potential reference genes

+ Size of biological replicates

+ Primers &probes design

“" Reverse Transcription
| u!!"ll

+ Prime strategy

* RNA: cDNA ratio

+ Proper reverse transcriptase
+ Reproducibility

+ Dynamic range

|
= g

obase

Data Analysis Quantification RT-gPCR

+ Efficiency correction + Assay Optimization

+ Multiple reference genes + Reference genes selection and validation

+ Inter-run-calibration + Testing layout (sample vs. gene maximization)
+ Error propagation + Inter-Run-Calibrator

+ Statistics test
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BiZEHE R B

EXPERIMENTAL DESIGN

NUCLEIC ACID EXTRACTION

b azs -
ﬁ-— /,\ @é Dehiiioniof expesimpnial and ponirol E Procedure and/or instrumentation E PRHL A AR R RS
oups
E\ 4\\‘£X ™ iuml;e mTTpp— = Name of kit and details of any ¥ Rt Kit B2/ 25757/
- RO E B4R ~ B4 modifications g
Assay carried out by core lab or . e
i D B RBTHERZES . EEHEREINANIIAA -
investigator's lab? Source of additional reagents used D > i
Acknowledgement of authors' D FHIGEEARISERRSE
contributions #icES DNase (for RNA &
Details of DNase or RNase treatment E E®)or RNase (for DNA &
) s
Description E o DU ARHES TS #%HT RNA
Volume/mass of sample processed D Contamination assessment (DNA or E EEAHEST qPCR » RERE
Microdissection or macrodissection E RO A A TR (BN SH B A EEEY
Processing procedure E i) ~ 4FEE(R) - RE Nucleic acid quantification E i S A B R/
If frozen - how and how quickly? E FAREVEFEINSER) ~ & Instrument and method E J53% » 0D260/0D280 H-
If fixed - with what, how quickly? E FHRIECRE) Purity (A260/A280) D 18 >
Sample storage conditions and . Yield D SITERENSEE
duration (especially for FFPE samples) RNA integrity method/instrument E HESE RNA /8
RIN/RQI or Cq of 3' and 5' transcripts E 3k RIN/RQI {5 ! > HEhE
Electrophoresis traces D 22 RNA SEFEMF LRI
Inhibition testing (Cq dilutions, spike E RRNESAIHEG
or other) &)?

REVERSE TRANSCRIPTION

Complete reaction conditions E Foiit 7 E5% 7 e
A t of RNA and ti
mount o and reaction - RNA 5 87 FEpmAg
volume
Priming oligonucleotide (if using .
E Primer FEEE(BEALAE
GSP) and concentration ( A
Reverse transcriptase and B
TSP E | OESE R ORR RIARE
concentration
Temperature and time E SE /MRS /cycle 8
Manufacturer of reagents and
= D SRR
catalogue numbers
Cgs with and without RT D RT A5 HTE
Storage conditions of cDNA D SLER IR R G

IEErENRHXRIAERAE
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ok AR - https://ntuhme.ntuh.gov.tw/epaper-25th.htm



TARGET INFORMATION

If multiplex, efficiency and LOD of
each assay.

RE—AEBSEREE
A REREZHE

Sequence accession number

Location of amplicon

Amplicon length

In silico specificity screen (BLAST,
etc)

MmO -

Pseudogenes, retropseudogenes or
other homologs?

o

Sequence alignment

Secondary structure analysis of
amplicon

Location of each primer by exon or
intron (if applicable)

What splice variants are targeted?

SeL B SR e A

HF5 ~ ELH - 4R

4387 ~ Primer $fEjA exon
frEFER

qPCR OLIGONUCLEOTIDES

Primer sequences E
RTPrimerDB Identification Number D
Probe sequences D3
Location and identity of any E
modifications

Manufacturer of oligonucleotides D
Purification method D

Primer 5, Probe & EHIF
H ~ Wgrg ~ AfbRES

qPCR PROTOCOL

Complete reaction conditions E SorER PC{; LlaSias
Reaction volume and amount of
. E cDNA 581 7 FERSHE
Primer, (probe), Mg++ and dNTP
concentrations E
Polymerase identity and E
concentration Primer ~ 872 - X
Buffer/kit identity and manufacturer E EEEAE - SEARMHRR ~
Exact chemical constitution of the D HAARMYSE
buffer
Additives (SYBR Green I,
DMSO, etc.) E
Manufacturer of plates/tubes and 55 SR () IS
catalog number
Complete thermocycling parameters E 2 RERRACRIE /MFRE /cycles)
Reaction setup (manual/robotic) D REREE
Manufacturer of gPCR instrument E ey 2l

qPCR VALIDATION

BIORAD

Evidence of optimisation (from - A AR annealing S5
gradients) BEE
Specificit el, sequence, melt, or
Dot oy E R R
digest)
For SYBR Green I, Cq of the NTC E B NTC ZGI4HEEY
Standard curves with slope and y- E
intercept iy R oy
PCR efficiency calculated from slope E Hi1 4R *:E F_"" ;FEEE
Confidence interval for PCR $LPCR 256 - S SHHE
. D [EIBRAEAE 22 DL Fe 12
efficiency or standard error
r2 of standard curve E
Linear dynamic range E 4 e &=
Cq variation at lower limit E 2’{“ ‘FEE‘EEEE%EH ES: ks
Confidence intervals throughout EORNER) i
s D Cq BRI F B
LOD {=HARR
Evidence for limit of detection E
If multiplex, efficiency and LOD of i RE—AERSERES
each assay. SRR AR

DATA ANALYSIS
gPCR analysis program (source,

StV TREA) ~ 5

version) 2 Hr /5% (threshold =X

Cq method determination E regression) D) 5z §iUEE A8

Outlier identification and disposition E P E
Results of NTCs E NTC #ZHISHEEREY
Justification of number and choice of - Reference gene AYE H A1
reference genes =
Description of normalisation method E ROMAEREA LT 74
N@ber and concordance of biological o A
replicates
Number and stage (RT or qQPCR) of 5 H— AR aR2s
technical replicates HJ n {H
Repeatability (intra-assay variation) E
Reproducibility (inter-assay variation, B
%CV) stEEEY - M
Power analysis D ~ EARESSET A
Statistical methods for result - ~ GRETERAR (A
significance
Software (source, version) E
Cq or raw data submission using D LA RDML #5HRHE R IG5
RDML B

IEErENRHXRIAERAE
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BIORAD

R &2

Biological Replicates Technical Replicates

Gene of Interest

Experiment

©00-
00"
00

Reference Gene

00
©0-
©0-
©0-
00"
00

Gene of Interest

Control
Reference Gene

Gene of Interest

Reference Gene

Fig. 6. Experimental replicates. All experiments should be designed

with a combination of biological and technical replicates. This illustrates a
simple experiment with triplicate biological samples from control (*) and
treatment/experimental (M) conditions. For each biological sample, three
technical replicates are recommended for the gene of interest as well as for
the reference gene(s). This results in a total of at least 36 samples plus the
duplicate NTC (M) for a total of >40 wells.
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R &2
fI X =Z

BT =

N

MIQE # A

*EALE kB [HRS

*EEE g EE TRXE / Bk

W Reg [PCRyp 4 )

CZID

gamele  fesay . Sample il
Bile salts Cholic acid Cell lysates MEM+FBS
Deoxycholic acid PBS
Polysaccharides quélgalacturonic Trypsin
aci
Lipids Cholesterol Sample NaAc
hydrochloride preparation NaCl
Algae ini i
g Alginic acid EtOH
Clay Montmorillonite
Isopropanol
Blood Heparin
. TRIzol
Hematin
InstaGene Matrix
EDTA :
Miscellaneous Green tea
Serum
Soil Humic acid €hosolete
Textile Indigo s
Wine Tannic acid SDS
Plants Cellulose DMSO
Pectin (for fiber DTT
control) -
— : Body fluids Spermidine
Hair, tissues Melanin
Urea
Bones, teeth CaCl

<
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P33 R & (Amplicon) BIO-RAD

ZPEA B W
=R 522 ‘%4$
1. B EE : 75-200bp
BT 2. B RB  EERTARLE A 2B N B B
3. BB EM : ik MEAS VL LA RS R T
ML= 4. CG 45k : 40 - 60%
= )

N

MIQE # A

Primer

3% F IR ) ’
"> N Genomic or Template DNA Gene-specific Primer PCR Amplification
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7] F3% 3t (Primer)

FH 20 -
1. 3% E & ¢ 18- 25bp
13 ¥ % 2.3 FHE BBATREL 2B EIEGES
3. W EA  Brak A A EAZHEE G S C g M
R 4.CG 45k : 40 - 60%
5. Tmfg : 50-65°C > X, : Tm=4°C(G+C )+ 2°C(A+T)
& o X, 6. 31 F @ # : forward $t reverse /50 R 7T Ak > M fo & & [ Primer-dimer |

MIQE 3 A

Taq DNA polymerase

DNA
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et

ﬂ \\ 2 '-}) \=4
BT =
S 123 R = A . . . . .
> - SO vance niversa 11aqg vniversa | reen supermix
MBE T = . ssoAdvanced Universal Taq Universal Q SYBR Green S
SYBR Green Supermix SYBR Green Supermix
A Jm Sso7d @ 4%&4G (%A) 5 5

Cafr s
G190 0ee YY Y o0

T
wite. ©OOOOO® 000 o0

-7 Q00000 0000 ®
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B &gk
W T =
A

N

MIQE # A

41 /& PCR &

FpH My Ae A1 000 o0
HRAEX 1ZE ) Pk 2R Prik 1%

R 2 4 00000 00000 o0
B 20- 45s 17- 355 40- 75s
cDNA e gy : 30s FHAeH) : 30 s #HAH) : 3 min
EARE AT R £ AT R k4] : BIORAD
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BIORAD

R &2

v

BT =E

[Sso7d | &A%

. 1. &R : Sulfolobus soltataricus (BRAERRHALER) -7kD 8%
J& R 75 3\ —
vV TR E RSB BR] BAMEE
MIOF. & B v REMMEL iTaq %M\ﬁﬁﬂ%ﬁéz&u}i}%i@ﬁ/%M‘%%ﬁ}i}fgﬂ%afa‘i 0
Q '1‘/5‘] v [GCerich (>60%) | or [ 28 &4k KEHARREATSHAFERKE -
v il R¥% cA2@ [250bp | RRB / (54 KEPCRIGAY | FHEIHES o
v %34 : Blood spot ~ Cell lysate ~ Crude extraction ~ FFPE (73 @32484) ~ B HRME -

ErREMRXRIABIRAE

Genmall Biotechnology Co., Ltd.




(PCR - Z& %

R &2

CFX Manager Software

Ampiication

(q)PCR Reagents

fI X =Z

BT =

N

MIQE 3 A

Autom;tion options
2% ¥R

ErREMRXRIABIRAE

Genmall Biotechnology Co., Ltd.






LT - EE

hn B R JEAE

LED % %8806

EECEW Eid -3

i H L

USB JH4&

ErREMRXRIABIRAE

Genmall Biotechnology Co., Ltd.



M- FE

%47 1Y

T USB &4 (A)

& R B B USB 54 (B)
3 P RS

ErREMRXRIABIRAE

Genmall Biotechnology Co., Ltd.



BN & - A 3E AR

K ARG

ERPEH 5

CER SN R

Opus00001

Instrument Status: Running
U Serial Number: OPU

US0001

RIS

BM L&

ErREMRXRIABIRAE

Genmall Biotechnology Co., Ltd.




BN & - A 3E AR

K ARG

ERPEH 5

CER SN R

Opus00001

Instrument Status: Running
U Serial Number: OPU

US0001

RIS

BM L&

ErREMRXRIABIRAE

Genmall Biotechnology Co., Ltd.




BN - BEZEER

kg A% N New Protocol CarlN
IR A e

Name:NNew Protocol “ IVqume: ‘ 30 |p|| Lid Temp: | 105 | 5 &

L2

Options

Remove

TéEEEEflﬂjﬁﬂiiﬂiiﬁﬁBEZ‘El

IIIIIIIIIIIIIIIII gy Co., Ltd.



BN - BEZEER

ra A VAN New Protocol |
ﬁl\a‘ Uﬁﬂagl\ () ew Protoco CarlN
Name: ‘New Protocol Volume: ‘E pul - Lid Temp: \1—&\ R &
1 2 3 4
S &N &)
9%°C | EXS
§5°C
GOTO
<t Step2
| Sep2 |
3:00 0:10 0:30 39X

Remove { Options J

gEEEE’Iﬂ_iﬁﬂEHiIﬁﬁBEZ‘EI

IIIIIIIIIIIIIIIII gy Co., Ltd.



BVENq - BRI R BIORAD

ST A
Insert Step X
5% R BB S
N RN
%% 7]:%» ,@5\ }gﬁ Temperature _ Gradient Ml Cone

] [z

Plate Read

lllllllllllllllllllllllllll



BN - BEZEER

ra A VAN New Protocol |
ﬁl\a‘ Uﬁﬂagl\ () ew Protoco CarlN
Name: ‘New Protocol Volume: ‘E pul - Lid Temp: \1—&\ R &
1 2 3 4
S &N &)
9%°C | EXS
§5°C
GOTO
<t Step2
| Sep2 |
3:00 0:10 0:30 39X

Remove Options

gEEEE’Iﬂ_iﬁﬂEHiIﬁﬁBEZ‘EI

IIIIIIIIIIIIIIIII gy Co., Ltd.



BN - BEZEER

I8 45 i
7]\ égb it 4]\ Step Options %
" Temperature:| 95 |°C Gradient (°C):[]
FP RS B
Time: 3:00 HH:MM:SS
‘ Ramp Rate: /s Y ‘
Increment: °C/cycle &*
Extend: s/cyce ©F

I Beep: (] a» I
I Plate Read: [ [O) I

] oK

ErREMRXRIABIRAE

Genmall Biotechnology Co., Ltd.



BN - BEZEER

7]\ j‘ré% ﬁ;ﬁ 4]\ Step Options X
b Bi ?ﬁ Temperature: Gradient (°C):‘ '\ 100
A B
B :
— Time: 3:00 HH:MM:SS
c
Ramp Rate: °C/s Y] D
Increment: | |ec/eycie a8t E
- g e |
Extend: s/cycle @‘ G
Beep:| '« .
Plate Read: [ ]
L*

ErREMRXRIABIRAE

Genmall Biotechnology Co., Ltd.



BN - BEZEER

ra A VAN New Protocol |
ﬁl\a‘ Uﬁﬂagl\ () ew Protoco CarlN
Name: ‘New Protocol Volume: ‘E pul - Lid Temp: \1—&\ R &
1 2 3 4
S &N &)
9%°C | EXS
§5°C
GOTO
<t Step2
| Sep2 |
3:00 0:10 0:30 39X

Remove J{ Options J

gEEEE’Iﬂ_iﬁﬂEHiIﬁﬁBEZ‘EI

IIIIIIIIIIIIIIIII gy Co., Ltd.



BN & - A 3E AR

Save As

Protocol Name:

Folder Location:

3AMPMelt_CarIN

[ My Files

{ Cancel

]

‘ | Save I \

Select Location

X

Location

&

I | ] HC3 Verification

[ Long Runs

D Short Protocols
Public

 use

Q Network

=N

)

ErREMRXRIABIRAE

Genmall Biotechnology Co., Ltd.




BN - BEZEER

ra A VAN New Protocol |
ﬁl\a‘ Uﬁﬂagl\ () ew Protoco CarlN
Name: ‘New Protocol Volume: ‘E pul - Lid Temp: \1—&\ R &
1 2 3 4
S &N &)
9%°C | EXS
§5°C
GOTO
<t Step2
| Sep2 |
3:00 0:10 0:30 39X

Remove J{ Options J

gEEEE’Iﬂ_iﬁﬂEHiIﬁﬁBEZ‘EI

IIIIIIIIIIIIIIIII gy Co., Ltd.



BN - BEZEER

< Back Run Setup CARLN

Name: 3AMPMelt_CarlN Volume:| 30 |l Lid Temp:| 105 |°C

Scan Mode: @ SYBR/FAM O All Channels O FRET

Plate ID:

Run File Name: [3AMPMelt_CarlN_20191117_131432_OPUS0001_CARLN

‘ Save Location: B CARLN\..\CarIN

Notification: [ «f§» E K@ cnavar@celitech.com

]

Open Lid

ErREMRXRIABIRAE

Genmall Biotechnology Co., Ltd.




BN - BEZEER

A A < Back Run In-Progress: 3AMPMelt_CarlN CARLN
ISNER T )

Remaining: 00:19:29

4 5

55.0°Cfor 0:13

Step: 3 of 7

Repeat: 2 of 4

Sample: 55.0°C

Lid: 105°C

): 2 0:30 :
AR
View Status Open Lid Pause Run Skip Step Stop Run

ErREMRXRIABIRAE

Genmall Biotechnology Co., Ltd.




BN & - A 3E AR

K ARG

ERPEH 5

CER SN R

Opus00001

Instrument Status: Running
U Serial Number: OPU

US0001

RIS

BM L&

ErREMRXRIABIRAE

Genmall Biotechnology Co., Ltd.




BN & - A 3E AR

TEFAE

—

R Rl 3L F R

£3 public

0 uss

@ BRio

File Browser CarlN
. HC3 Verification Fast
My Files < Gradient_20200202_Kauai01
Run File

Fast Gradient_20200202_KauaiO1

Completed: 2/2/2020 8:55:28 PM
Scan Mode: All Channels
Method: CALC

Lid Temperature: 105 °C

(D Network

Fast Gradient
PRO

LR R

ErREMRXRIABIRAE

Genmall Biotechnology Co., Ltd.




BN - BEZEER

< Back Run Setup CARLN

Name: 3AMPMelt_CarlN Volume: ul Lid Temp: °C

Scan Mode: @ SYBR/FAM O All Channels O FRET

Plate ID: | |

Run File Name: |3AMPMeIt_CarIN_20191117_131432_OPU50001_CARLN |

Save Location: B CARLN\..\CarIN
Notification: [ «f» [ K@ cnavar@celtech.com

B ©

 Open Lid Run

Run In-Progress: 3AMPMelt_CarlN

Remaining: 00:19:29

4 5
55.0°C for 0:13

Step: 3 of 7

/ Repeat: 2 of 4

Sample: 55.0°C

Lid: 105°C

) ot [ 22O ] W8

Time Remaining | | View Curves Open Lid Pause Run Skip Step Stop Run

ErREMRXRIABIRAE

Genmall Biotechnology Co., Ltd.




B - Ak

4

e

2 % ~ I8 ) Low Profile tube (LP)
S T S RS NS K 1 —; Height
SR Ev =
= ‘ﬁlﬁ&fﬁi¥\§§t¥\j3 _&_:Er_
VYVVVVTY =
/E ﬁﬁg Bi ?]5 2 é Regular Profile tube (RP)
l _i_ gﬁg't- 21.8 mm
== 082 - 0.85 inch
0 ——=
AT 2 —=
= g 3
Low — Profile Only !! = e
Pe—= 225 - 240 mm
—_— 0.88-0.94 inch
AL A =
_;gé i 3
Low=PIofe = 2 Uy ¢ y &

ErREMRXRIABIRAE

Genmall Biotechnology Co., Ltd.




B - Ak 3

4

e

‘“‘T ‘ ‘ ‘ ‘ ‘ ' Well Color Effect on Signal Strength

3.00

D) (L) L s Te =y
o = e |

2.50

2.00

1.50

1.00
N E
0.00

Clear

Relative signal strength

Low — Profile Only !! ‘

High-Profile

High-Profile

i

£ ’
o 1 ! T

Low-Profile

| 1

ErREMRXRIABIRAE

Genmall Biotechnology Co., Ltd.



BIORAD

1R, 4 )

&N &)

AT 12 A

Tube strip for
balance

ErREMRXRIABIRAE

Genmall Biotechnology Co., Ltd.




ARG BB

IR )

[

BIO RAD CFX Maestro

&N &)

A 12 A

Start Run

?7 e

e Vor Ui Rn Took Wodows Mo
SRl BORAD
CE=T= = =

[ o ) | S
s

Prtece: CPY eshap ped
Pl Guck P56 il _STBR Oy sbd
Sow

kel STEREM iy
e Bl
Bde 8 Ty Fatb | dayi T )
om0l
[@Eemisien | (@ omis
» n

i oot deeaed oo T v U U952 LEAT o rminsmartdencod e 120 o Unesdmn | 21687 L20:

B HH H H B EEEE
Ele|e|e|E|EE] 5|

gle|s|s|5|2|5|5(
E|le|s|ElElElE]E]-
E|lele|ElElELE) 5|~

Fla|s|s|s|5|5]|5]|"

E|E|e|R|E|E|R]|R

o et derecied sher 120 second

ErREMRXRIABIRAE

Genmall Biotechnology Co., Ltd.




B BB - A d IRk

Fia  Seltings Tools

&8 |iset 2ep [Wter v | Sample vohme 5 |ul | £t Run Time 01:33:00 | 2

SRR

&N &)

[« 5

1 %50 C fxe300
[E.. Inset Step 2 %0 C 010
350 Cix03
[@lmﬂﬁw&eﬂ + Plate Read
4 GOTO0 2 _’iB more benes
1§ . Mek C 5 < 2
g vtrthe ] ot 1) o
END
[_ Insot Mek Curve
- id Flste
L5¢ Delete Step

ok J[ Cenca |

ErREMRXRIABIRAE

Genmall Biotechnology Co., Ltd.



B ELE) - A& Bk

Plate Editor - Multi GE.pltd

7 ;1“3 55 /\ : ————— =
> U Faa }l B |88 | zoom [100% v|| BscanMode i e | Sy Well Groups... |60 Trace Styles... 2 | ) Piste Loading Gude
1 2 3 4 5 6 7 8 9 10 1 12 I@ Seleck Flocscat )
A Sample Type  [Urknown w0
53 B B = e
A= ‘ RS El o L.

R e

Tl Tubedns Tl

Actin Actin Actin = —
c iwwn ik L cﬁ [GAPDH —

<

<

LY

=)
L nib b -
GAPDH | GAPOH | GAPDH
Lisd i i Load Repicate &
. 1 2
[ Repbcate Senss ]
Tububn | Tubuln | Tubudn | Tubuln | Tubulin | Tubuln | Tubuln * Ex = g
F At Actin At Actin Ak Actin Achses f
nLib nm ik nm nib nn ik I_ﬁ Clear Repicate #
GASCH | GAPOM | GASCH | GAPOM | GASOHM | GAPDH | GASTM
l@ Cloas Wells
Tubuln | Tubuln | Tubulin | Tubuln | Tubulin | Tubuln | Tubulin = =
G Ackinn Actin Auckins Actin Auckins Actin Ak [[] Exclade \Welks in Analysis
nib nn nib nwn nib b wib
GaroH | GAPOH | GaroH | GAPOH | GAPOHM | GAPDH | GAPTH
Tubuln | Tuboln | Tubuln | Tubuln | Tubulin | Tubuln | Tubuln
H Achin Actin Achn Actin Aty Actin Aoty
nib L nib L mwib b mib
GoroH | GapDH | GaroH | GapDH | GasoH | GaPDH | GasOH
Si-i 2 &3 = =) &5 € -2
View
Flste Type : BR White () TagetName (O Conceniration | oK ) [_Cacet |

ErREMRXRIABIRAE

Genmall Biotechnology Co., Ltd.




PR - AKX BIORAD

LEDs

> -

AT

=

Filters Photodiodes




BIORAD

Signal 3000

20000

10000 - 8

‘éﬁj’é:‘% (SR (ROX) &RiE| AF#aA ‘

|%£ﬁ%:r%ﬁﬁj/r%$*ﬁj |
‘7-'@5,/%: "LED | &4 &/ WPHIEFA (BFE ‘

ErREMRXRIABIRAE

Genmall Biotechnology Co., Ltd.



IR )

&N &)
A 12 A

A A%

828

Channel

Excitation (nm)

Detection (nm)

Excitation Channel1 Channel2 Channel3  Channel 4 Channel 5
450-400  515-535  560-590 620-650 672-684
Reporter dye: FAM HEX Cy5 Quasar 705

1.00

Texas Red

0.90
0.80
0.70 +
0.60 —
0.50 +
0.40
0.30 4
0.20 —
0.10 H
0.00 - ; .

Normalized absorbance

T T T
425 450 500 550 600 650 700
Wavelength, nm

Detection Channel 1 Channel 2

T
750 775

Channel 3  Channel 4 Channel 5

510-530 560-580 610-650  675-600 705-730

Reporter dye: FAM HEX
1.00

Texas Red

Cy5 Quasar 705

0.90 +
0.80 —
0.70 —
0.60 —
0.50 —
0.40 —
0.30 —
0.20 —
0.10
0.00

Normalized absorbance

T T T T T I
425 450 500 550 600 650 700
Wavelength, nm

Calibrated Fluorophores

I
750 775

1 450-490 515-530 FAM™ SYBR Greem |I™, EvaGreen™
2 515-535 560-580 IVIC®, HEX™ 6 TET™, Cal Gold 540™
3 560-590 610-650 ROX™ Texas Red®, Cal Red 610™
4 620-650 675-690 - Cy5, Quasar 670™

5 672-684 705-730 Quasar 705™

6 450-490 560-580 lAccommodatesl FRET Chemistry I







/

A A A A @
- Nt~ - N )
Y B S St

.
)

,\ /\ .\ Y y N 7
C Y WY Y Y YYD
( e S S S S S S S
e W X N Yo X X X Y
DY & & & & A ¢ N B ) g T
e XY Y X X e =
\\'\\(\4\(\(\(\{}{\/‘/\/(%;’(/‘ é -
- W W W W ) ¢ Y. Y. NN Y g A E N S
D" @ & 6 6 A6 . \ “T%&iﬁjg +'H{-3$ﬂ-/m
O XX XX
)6 60 6 0 0 O
2999 0-0-0"0" Max ramp rate 5°C / sec
. N ‘(\ \ > P

) G G Temp Accuracy =+ 0.2°C

Temp Uniformity + 0.3°C

BOEAEA - 3§ X E 2R YRR B+ B

Uniformity f

- 1768 17.19
200
g 15
2000
) - Position —
AREIRAEG) 35— | > AT EARREL S B




R & F= 41

File  Settings  Tool Is

’é Ilnsertien ‘Samnleva\ume [E ‘Est‘ Run Time 01:51:00 | ?

%0 C %50 C

030 005 .
6 850 C
550 C 550 C g T
030 030 5 @
L

%0 C

Step Options
(g Detete step

B8 XA 8 : RS

—
|
B
[
]
=
]
=
[

BEAERZ : 11-24°C

A/ dp 7y X 2 5 R 2B (Peltier) as

70

o
0

R\

)]
(&)

Temperature C°
n
(4]

[
(=]

125

175

1B5 145 15 65
_'Dme (reco )
W S SN S e R s Bal B2 NN DX R BN VAN |
1




Ji& 1% 4R

180

RIERE

200

Assay

BIORAD

Annealing temperature, °C
50.0 509 525 55.0 579 604 62.0 63.0

Fi [BEHE | BT EABIFOE R
B o ERRAR T AFB TSI C 4L

% (Annealing Temp.) TFi&474 F—n#ir
EeoBmEMZ > AKX A FHEHMY > @R
KB Y O REKBEEGELAFFZEY. - M>
DNA marker o




@ﬁﬁﬂﬁlfﬁﬂﬁﬂ’iiﬁﬁnﬁzﬁl

Genmall Biotechnology Co., Ltd.




