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DNA/RNA Amplification

071. DNA Amplification
02. RNA Amplification
03. Real-Time PCR
04. Customized PCR

o DNA/RNA Amplification
C Phone: 1588-9788 (ext.4 = 2)




Selection Guide

Ha

AccuPower® PreMix series= MHM O R 7|£H S QINHEIS Ed| J|&E ZK|XQl p2nt He|sh HHo 2 Msish 4 Q1= H|ZQIL|CEH Enzyme,
dNTPs %! reaction buffer S PCR =3H0]] L@t 14 HES 28510 13| 22| ZIZAZAIZI HEOCZ MIxt= template DNA, primers &
D.W.BHAIFsto 2 W Ma |8t HEkshH| Aast 4= I&LICE Conventional PCR, Real-Time PCR 4232 $(8F DNA amplification kit E{ reverse
transcription2 S8l cDNA $f410| 7+58t RNA amplification kit7}X| A1kt 917101 E Q3 total solutionS MlZEHL|Ct.

AccuPower® PreMix series®| ZE M|E2 PCR £hg S3IH0f| QPYoH|7} FI1E|0f A20f M= QPYSH| A S & 4 QU OH icetf M MEsh=H
HESS HASIRSLICE 42(25C) B Z20l= ot 32 ds B 320= 213 St 8440 oPdE o2 QX|ELICt E3t H(|FS
of 2R3t tracking dye®t H|IF S2HH7t Z&=|0f L7| WHZ0] HH-SHS TICHE agarose gel T17|F S0 AHSE 4 U0IA HE[FLIC} One-batch
systemQE CHEFEAISHD, 2240HIS0 9001 Z& #40] 2ot 2 HALE S0l 2l A Antet =2 Mol S BHeLICL

OF

Selection Guide of AccuPower® PreMix Series
© DNA Amplification

Applications
Products Standard | HotStart FICVERE PCRfor TA | 9N GCRich | Multiplex
Carryover Clonin Fidelity
Contamination | Cloning g PCR
AccuPower® PCR v v
AccuPower® PCR (with UDG) V V v
AccuPower® Tag PCR v v
AccuPower® HotStart PCR N V v
AccuPower®
HotStart PCR (with UDG) v v v v
AccuPower®
GoldHotStart Taq PCR v v v v
AccuPower® J J J
PyroHotStart Tag PCR
AccuPower®
HotStart PfuPCR v v v v
AccuPower®
Profi Taqg PCR v v v v v
AccuPower® PfuPCR V Vv v
AccuPower®
Multiplex PCR v v v v
AccuPower®
Gold Multiplex PCR v v v v
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Selection Guide

© RNA Amplification

cDNA Synthesis Kits
é Applications
3 Products
= Standard RT High Efficiency el Secon:;rxl SUUCHIEG RT of Long kb RNA
S
<
< AccuPower® RT v
oc
g AccuPower® CycleScript™ RT V Vv v
o AccuPower® RocketScript™ RT Vv v
AccuPower® RocketScript™ Cycle RT vV Vv v
AccuPower® RocketScript™ RT J J J J
(RNase H Minus)

One-step RT-PCR Kits

Applications

Products Standard g;zrf:a‘;; High Specificity & | Multiplex Czrrf;’zc; RT-PCR
RT-PCR Structured RNA Sensitivity RT-PCR Contamination of Long kb RNA
AccuPower® RT-PCR v
AccuPower® RocketScript™ RT-PCR J J
PreMix
AccuPower® RocketScript™ RT-PCR J J J
PreMix(RNase H Minus)
AccuPower® Dual-HotStart™ RT-PCR Vv Vv Vv
AccuPower® Dual-HotStart™ RT-PCR J J J J
(with UDG)
AccuPower® RocketPlex RT-PCR V Vv Vv

o Real-Time PCR

Products
HotStart RT | HotStart gPCR (dsDNAqBI?rf;ng dye) (Hydrothyps(i:sRProbe) Prs::atnfara%%er

AccuPower® GreenStar™ qPCR v v
AccuPower® DualStar™ qPCR Vv Vv
AccuPower® Plus DualStar™ qPCR v Vv
AccuPower® Plus DualStar™ gPCR J J J
(with UDG)
AccuPower® GreenStar™ RT-qPCR v v v
AccuPower® Dual-HotStart™ J J J
RT-gPCR
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Selection Guide

Specifications of AccuPower® PreMix Series
© PCR & One-step RT-PCR

: 5-3 35 o o :
Product Product Size Specificity | Fidelity | GC-rich | Leaves 3'-A
Exonuclease | Exonuclease

PCR <10kb No No o ° ° Yes
PCR (with UDG) <10kb No No L ° o Yes
Taq PCR <10kb Yes No ° ° ° Yes
PfuPCR <15kb No Yes ° (Ll o No
ProFi Tag PCR <30kb Yes Yes (L (L o Yes
HotStart PCR <12kb No No (L ° L L Yes
HotStart PCR (with UDG) <12kb No No (1} ° (1) Yes
GoldHotStart Taq PCR <5kb Yes No (1 ° L L) Yes
PyroHotStart Tag PCR <5kb Yes No (L) ] (1) Yes
HotStart Pfu PCR <5kb No Yes (1) oo0 ° No
Multiplex PCR <1kb No No (L ° ° Yes
Gold Multiplex PCR <1kb No No oo ] o Yes
RT-PCR <5kb No No - - o Yes
RocketScript™ RT-PCR <6kb No No - - o Yes
RocketScript™ RT-PCR (RNase H Minus) <12.5kb Yes No - - ° Yes
Dual-HotStart™ RT-PCR < 3kb Yes No L) - oo Yes
Dual-HotStart™ RT-PCR (with UDG) <3kb Yes No o0o - (1] Yes
RocketPlex RT-PCR <1kb No No (L - o Yes
© Reverse Transcription
Product Product Size RNase H Activity | DNase Activity RNase Activity

RT <9kb Yes No No o
CycleScript™ RT <9kb Yes No No °
RocketScript™ RT <10kb Yes No No °
RocketScript™ Cycle RT <10kb Yes No No o
RocketScript™ RT (RNase H Minus) <125kb No No No (1}

© gPCR & One-step RT-gPCR

5-3 3-F5

Product Exonuclease Exonuclease Specificity GC-rich Leaves 3'-A
GreenStar™ gPCR No No o0 oo Yes
DualStar™ qPCR Yes No L L (L Yes
Plus DualStar™ gPCR Yes No (T 1) o0 Yes
Plus DualStar™ gPCR (with UDG) Yes No e0e0 o0 Yes
GreenStar™ RT-gPCR Yes No (1} o0 Yes
Dual-HotStart™ RT-gPCR Yes No (L) (L] Yes
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Selection Guide of Enzymes

Applications

S Products PCR
§ Standard | HotStart | PCRfor | PCR for TA | High fidelity | Long Range | GC Rich | Multiplex Microbiome
'T;:. PCR PCR  |Gene Cloning | Cloning PCR PCR PCR PCR
= Top N V
=
g Tag V v
) DNA Pfu v v
= Polymerase
ProFi Tag J \V \V V
MicroBiome
Assay Tag v v v
HotStart DNA Top v v
Polymerase Tag N \

Products
Standard RT High Efficiency CyclicRT Long Range RT
v

M-MLV
CycleScript™ N
Reverse
Transcriptase | RocketScript™ v
RocketScript™
RNase H Minus v Vv J J

Specifications of Enzymes

> 3 g=5
Product Product Size Specificity | Fidelity | GC-rich | Leaves 3'-A
Exonuclease Exonuclease

Top DNA Polymerase <10kb

Taq DNA Polymerase <10kb Yes No ° ° o Yes
HotStart DNA Polymerase <12kb No No oo ° oo Yes
HotStart Tag DNA Polymerase <12kb Yes No (1) ° (L Yes
ProFi Taq DNA Polymerase <30kb Yes Yes (1) oo (L Yes
Pfu DNA Polymerase <20kb No Yes ° (L L) No
MicroBiome Assay Tag DNA Polymerase <8kb Yes No ° ° ] Yes
M-MLV Reverse Transcriptase <9kb - - - - ° -
CycleScript™ Reverse Transcriptase <9kb - - - - ° -
RocketScript™ Reverse Transcriptase <10kb - - - - ° -
RocketScript™ RTase RNase H Minus <125kb - - - - ° -
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DNA Amplification

Standard PCR Kit
ACCUPOWE’I’® PCR Prel\/“x & Master’ M|X ........................................ 74
Accupower® PCR PreMix (W|th UDG) .......................................... 76
ACCUPOW@I‘® Taq PCR Pre'\/“x & Master MiX e e 78
HotStart PCR Kit
Accupower® Hotstart PCR PreMlX ............................................ 80
AccuPower® HotStart PCR PreMix (With UDG) =+« +xsereererereneeeneennne. 82
AccuPower® GoldHotStart Tag PCR PreMix & Master Mix ==« ««ereeeeneees 84
ACCUPOWGI’® PyroHotStart Taq PCR PreMlx ................................... 86
Accupower® Hotstart Pfu PCR PreMix -« «cerreermii 88

High Fidelity PCR Kit
ACCUPOWGF® Pfu PCR PreMix & Master MiX ««-errerrrmermeeri i 90

Long & High Fidelity PCR Kit

AccuPower® ProFi Tag PCR PreMix & Master Mix <« « -+« «xrereererenineenns 92
Multiplex PCR Kit
AccuPower® Multiplex PCR PreMix & Master Mix «««««xxxreeerereeeeenenes 94
Accupower® Go|d Mu|t|p|ex PCR PreMlX ...................................... 96
DNA Polymerase
Top DNA Po|ymerase .......................................................... 98
Taq DNA Po|ymerase ........................................................ 100
PfuDNA Polymerase ......................................................... 102
ProFi Taq DNA Polymerase .................................................. 104
HotStart DNA Po|ymerase ................................................... 106
HotStart Taq DNA Polymerase .............................................. 108
M|CroBlome Assay Taq DNA P0|ymerase .................................... 'I ’IO

Conventional PCR Instrument
AlllnOneCycler™ — Go to M. Instruments & Devices
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AccuPower® PCR PreMix & Master Mix

Fl2 HZX PCR XM|Z2| Global Standard

oNIE IR

AccuPower® PCR PreMix= HO|2L|0t2| £561 7|2 Top DNA poly-
merase, dNTPs, reaction buffer 5 PCR 4~30f| ZQst 1 HES =
oI0] 13 24 TIZ AZAIZI HE LI QP8 SR0| Hote(of
0] 42(25C) g Z20l= ot 2 52 dE Hifet Z320i= 2

S 290l A o2 [X|z= 2V |HQI HZYLICt

AccuPower® PCR PreMix= PCR £H2 Z5toHo)| QFYSIRIS 1510
HARAZIHZLE B QFg/0] HOfX|= solution type MIEZ2| HES
HASIUOH, FI |2t HEotTet 20| oFgM o2 FX|ELIC &
6F95T, 90= FH2[0l| =4 0| QPR o2 QX|=[7| hEof Bt
EX0l cycleli= 35 220| SLICL

- me|d

2}2t9] PCR tube0fl DNA polymerase2} PCR BH20| L@t 2= 1
4 40| Letk|of Q/0f template DNA, primer set, D.W.2t 204 Ht
E PCREISE 3 2 UBLICH =5 Y|P S Ao 2R 3ttracking
dyet EAXP} E2HE|0] L0 HEZ sample loading buffers &It
QI GlOBE ZHHSIH A8 4= QUELICH

= Kol

ISO 9001 & A|AH S10{A one-batch systemQ 2 CHZF A4He|0f
2} batchoi| CHeH HX{3tQCE HEl 2 7 Yot EHQ HECE 32 &/7|
M0l AFEXI} CHREC| A2 5 HHE X O 2 X2[& I 2} tubeOICH LY
St A ZHIZ SiZsIo] 1o e e Z0E S SLC
e

Folt Pt ZE Q82 0
L|Ct EFAF HIZ 2t Hlw A2

Il

H

|2k human gDNA target® H&3t

o
S 248 UIAES HOIALICE

028 WX
= Conventional PCR
= Primer extension

= TA cloning
= Gene sequencing

ONE HA/MY

= Enzyme: Top DNA polymerase
= 5" > 3'exonuclease activity: No
= 3' > 5'exonuclease activity: No
=3'-Aoverhang: Yes

= Fragment size: ~ 10kb

OHZ R
-20C

BIONEER (1) Il Il v

M1 234123412341 234

Figure 1. Comparison of sensitivity test for PCR PreMix and other compa-
nies' products using serial diluted human gDNA.

Amplification of the human insulin receptor gene.
I: AccuPower® PCR PreMix

Il: A company's Tag DNA polymerase

Il B company's Tag DNA polymerase

IV: C company's PCR PreMix

Lane 1: Human gDNA 10 ng

Lane 2: Human gDNA 1 ng

Lane 3: Human gDNA 100 pg

Lane 4: Human gDNA 10 pg

M: 100 bp DNA Ladder (Cat. No. D-1030, Bioneer)
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AccuPower® PCR PreMix & Master Mix

RN

Batch 1

4 1 2 3 4 1 2 3 4 M

Figure 2. Comparison of processivity test for AccuPower® PCR PreMix Batch 2

and other companies’ products using lambda DNA.

Rxn. condition: 95°C 5 min, [94°C 30 sec, 57°C 30 sec] (30 cycles), 72°C 5 min.
A: AccuPower® PCR PreMix

B:' S company's Taq premix type

C: T company's Taqg premix type

Lane 1: 1 kb fragment of Lambda DNA

Lane 2: 2 kb fragment of Lambda DNA

Lane 3: 3 kb fragment of Lambda DNA

Lane 4: 4 kb fragment of Lambda DNA
M: 100 bp Plus DNA Ladder (Cat. No. D-1035, Bioneer) Figure 3. Comparison of thermostability of AccuPower® PCR PreMix.

Sk
Ho
ox
HL

K-2011
K-2012
K-2013
K-2016

K-2037

K-2017
K-2260-1
K-2260-4
K-2260-2
K-2260-5
K-2260-3
K-2260-6
K-2080-1
K-2080-2
K-2080-3

K-2018
K-2018-1

AccuPower® PCR PreMix is incubated at 95°C with various time.
A: 30 min, B: 60 min, C: 90 min

Lane 1: Human genomic DNA 10 ng

Lane 2: Human genomic DNA 1 ng

Lane 3: Human genomic DNA 100 pg

Lane 4: Human genomic DNA 10 pg

M: 100 bp Plus DNA ladder (Cat. No. D-1035, Bioneer)

0.5 ml thin-wall microtube 100 tubes | 50 pl/rxn
20 pl/rxn
96 tubes
50 pl/rxn
20 pl/rxn

20 pl/rxn
(-dye)
50 pl/rxn

0.2 ml thin-wall 8-tube strips with attached cap
480 tubes

10 pl/rxn
AccuPower® PCR PreMix thin-wall 96-well flat plate

20 pl/rxn
10 pl/rxn

thin-wall 96-well full-skirted plate
20 pl/rxn
10 pl/rxn

thin-wall 96-well semi-skirted plate
20 pl/rxn
5 ul/rxn
thin-wall 384-well full-skirted plate 10 pl/rxn
20 yl/rxn

1 ml of 2X Master mix solution 1Tmlx1tube

AccuPower® PCR Master Mix
10 ml of 2X master mix solution 1 mlx 10 tubes
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AccuPower® PCR PreMix (with UDG)

oNIE IR

AccuPower® PCR PreMix (with UDG)= 4} ZITHO|LF Al A| PCR &t
S0il 0] 225t 2HIE 0P| 4 QL= carryover contamination |
Aot £ Qs MEYLICH PCRE TSI A5t HAMH & SHLIO|X|
2t 0| 7of| SEE PCR At22| 0] 2fsh Y2l ZX7t 25| Llie
2= QUELICE & XIZL Uracil DNA Glycosylase systems £16t3 0|
213t EHI-S IS

o Ed

= Carryover Contamination &X]|

Uracil DNA Glycosylase (UDG)= DNA 7= Li uracil2t deoxyribose
2te] N-glycosylic bondE Zt2sf2tC 2M uracilo] HfUE tem-
plate HHEL|Ct UDG= PCR cycling M 37°COllAM 22 HHS 8 £
2hd%}e|0f uracilO] S017 DNASE MHSIER 37| & HOIUEH A2
o 2210] o|gt carryover 22 UX[E 4 QOH, PCR cycling & 1
20N 22d=t ZLcHFigure 1).

-y

Uracil DNA Glycosylase, dUTP, DNA polymerase, dNTPsE Z&t5H0]
PCR +=30] 2Rt 2= EL3E0] 13| 24 T1E & FEHC| premix
HECZ i EFE| YUSLICEH A= template DNA, primer
set, DW.2F 20{ H}Z PCR £F32 Y -~ AFLICE ot TIPS
Alof] L3t tracking dye?t AAXIPt Z&E|0] U0 HEZ sample
loading bufferE Ho1&t QI glo O 2 ZHHS|H| AFRS 4 &L|Ct
- T

ISO 9001 E& A|AR! SO one-batch systemS 2 CHEF AAHE|0f
2f batchof CHet BX{ot QCE HY £ # Yot EHO HECE 325/7|
HZ0l| AFS AP} CHEC| AR S BFE MO 2 X2|2 I 2t tubeDiCH LY

Stz AL 2XIS siZ5t0 Al QU e ZUE HMSHLIC

oLe ol

o o

=x

psK=2
=1o

= Conventional PCR

= Primer extension

= TA cloning

= Gene sequencing

= Molecular diagnosis

ONE HA/MS

= Enzyme: Top DNA polymerase
=5' > 3'exonuclease activity: No
= 3' - 5" exonuclease activity: No
=3'-Aoverhang: Yes

= Fragment size: ~ 10 kb

OHHRE

-20C

TIrIrrrrrr 1
CTGACTAG
GACTGATC

> -~

PCR amplification presence of dUTP

R L A s S A e
CUGACUAGU
GACUGAUCA N
T
Contamination of
PCR Mix with dU-DNA

Add UDG to the next  ———————T—1—T1-
PCR mixture cC GAC AG Digested
37°Cfor2~5min G AC GA C A dUDNA

- DigestdU-DNA 1L 11 1 1

T Trr
95°C for 5-10 min /(;o CAC__
- Inéctlvated UDG o V7 9 CA
— Digested DNA ~ 7 —r

[

NO AMPLIFICATION OF
CONTAMINATING DNA

Figure 1. Prevention of carryover contamination.
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AccuPower® PCR PreMix (with UDG)

PCR PreMix
23 4 1 23 4 1

PCR PreMix(with UDG)
2 34 1

M 1 2 3 4

Figure 2. Comparison of sensitivity between AccuPower® PCR PreMix and
AccuPower® PCR PreMix (with UDG).

Sensitivity test was operated using serial diluted human genomic DNA. Reac-
tion mixture was incubated at 37°C for 2 min followed by 95°C for 5 min, 30
cycles of 20 sec at 95°C, 20 sec at 55°C, 30 sec at 72°C. AccuPower® PCR Pre-
Mix (with UDG) contains dUTP besides dATP, dGTP, dCTP and dTTP. The amount
of DNA used to test is represented below.

Lane 1: 10 ng of human genomic DNA

Lane 2: 1 ng of human genomic DNA

Lane 3: 100 pg of human genomic DNA

Lane 4: 10 pg of human genomic DNA

M: AcculLadder™100 bp DNA Size Marker (Cat. No. D-1030-1, Bioneer)

Ho

X
T

=

AccuPower® PCR PreMix (with UDG)

0.2 ml thin-wall tubes with attached cap, 20 pl/rxn

PCR PreMix PCR PreMix(with UDG)

M12345678 910N12345678910N

Figure 3. Efficiency of uracil DNA glycosylase using PCR products (includ-
ing uracil base).

Efficiency test of uracil DNA glycosylase was operated using serial diluted PCR
products including uracil base. AccuPower® PCR PreMix was also tested for
negative control. Reaction mixture was incubated at 37°C for 2 min, followed
by 95°C for 5 min, 30 cycles of 20 sec at 95°C, 20 sec at 55°C, 30 sec at 72°C.
Lane 1: 10" copy Lane 2: 10" copy Lane 3: 10° copy

Lane 4: 108 copy Lane 5: 107 copy Lane 6: 10° copy

Lane 7: 10° copy Lane 8: 10% copy Lane 9: 10° copy

Lane 10: 102 copy Lane N: No template control

M: AcculLadder™100 bp DNA Size Marker (Cat. No. D-1030-1, Bioneer)

96 tubes

480 tubes
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AccuPower® Taq PCR PreMix & Master Mix

X2 HX PCR X|Z9| Global Standard

oNIE IR
AccuPower® Taq PCR PreMix= HIO|QL|0I2| E&{7|=Z Tag DNA

polymerase, dNTPs, reaction buffer & PCR =30f 2R3t 248
2 2 12| 24 T5 AZARI MFYLIC ergst 220[ &It
E|0{U0] &2(257C) Bt FR0= o 2 3¢, dE Bl FR0l=
23 St 0| FE M o 2 [ X|El= 20 |XQI MFZ LT

AccuPower® Tag PCR PreMix= PCR 2 Zglotof| OPHSIH|E X7}
Sl HEAZI HIZCE & oPg4J0| HOJX|&= solution type HM|E2| T
HE HAoI o, FII2 Bt 2440] ePgH o2 QXL
Ct &3 95T, 902 EXzZ|0 = B4 0| P Mo 2 QX|&|7| 2
of HH=EHQI cycledl|= 32 20| E5L|CH

- meE|d

2}2t9] PCR tube0fl DNA polymerase2} PCR BH20| L@t 2= 1
A HE0| T3]0 210 template DNA, primer set, D.W.EHZ0{ HIZ
PCRZ & 5= QUGLICE E3H I |FS Ao LTt tracking dye2t
LRI |0 QI0 HEZ sample loading bufferE Mobe ZQ
2t gl o2 PHHSIH ALY 4= AUSLICE

= Hjold

ISO 9001 & A|AH S10{A one-batch systemQ 2 CHZF A4He|0f
2} batchoi| CHeH HX{3tQCE HEl 2 7 Yot EHQ HECE 32 &/7|
M0l AFEXI} CHREC| A2 5 HHE X O 2 X2[& I 2} tubeOICH LY
St A ZHIZ SiZsIo] 1o e e Z0E S SLC
e

Flofit BIZER SE @82 0|2F2| human gDNA targets A&Y
L|CH EFAF HIZ2te Hlw Als Sl 240t AT E 2RIRSLIC

[=X=N=!
oS8

= Conventional PCR
= Primer extension

= TA cloning
= Gene sequencing

ONE HA/MS

= Enzyme: Taq DNA polymerase
=5' - 3'exonuclease activity: Yes
= 3" > 5 exonuclease activity: No
= 3'-Aoverhang: Yes

= Fragment size: ~ 10kb

oHERE
-20C

oMY xtE

BIONEER Supplier | Supplier Q Supplier S Supplier T

M1 234 123412341234 1234

Figure 1. Comparison of PCR amplification quality between AccuPower®
Taq PCR PreMix from Bioneer and other companies’ Tag PCR master mix.

Target Gene: Human insulin receptor gene.

The cycling conditions for AccuPower® Tag PCR PreMix were 95°C for 5 min,
30 cycles of 20 sec at 95°C, 20 sec at 55°C, and 30 sec at 72°C. PCR reactions
using other companies' PCR master mix were performed according to each
company's protocol.

Lane 1: 10 ng Human genomic DNA

Lane 2: 1 ng Human genomic DNA

Lane 3: 100 pg Human genomic DNA

Lane 4: 10 pg Human genomic DNA

M: 100 bp DNA Ladder (Cat. No. D-1030, Bioneer)
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AccuPower® Taq PCR PreMix & Master Mix

R
BIONEER
M1 2 34

Supplier | Supplier S Supplier Q Supplier T

12 3 4

123412341234

Figure 2. Comparison of amplification quality between AccuPower® Tag
PCR PreMix and competitors’ Tag PCR master mix.

Target Gene: IRGC (Immunity-related GTPase family, cinema).

Bioneer reaction mixture was followed by 95°C for 5 min, 35 cycles of 20 sec at
957, 20 sec at 557, 30 sec at 72°C. PCR reactions using other suppliers’ PCR
master mix were performed according to each supplier's protocol.

Lane 1: 10 ng human genomic DNA

Lane 2: 1 ng human genomic DNA

Lane 3: 100 pg human genomic DNA

Lane 4: 10 pg human genomic DNA

M: 100 bp DNA Ladder (Cat. No. D-1030, Bioneer)

BIONEER Supplier| SupplierQ SupplierS Supplier T

M12341234123412341234M

Figure 3. Comparison of long kb amplification between AccuPower® Tag
PCR PreMix and competitors’ Tag PCR master mix.

Bioneer reaction mixture was followed by 95°C for 5 min, 30 cycles of 20 sec
at 957, 20 sec at 65°C, 8 min at 68°C. PCR reactions using other suppliers' PCR
master mix were performed according to each supplier's protocol.

Lane 1: 3 kb fragment (Human tumor protein p53 gene)

Lane 2: 4 kb fragment (Human beta globin region)

Lane 3: 4.5 kb fragment (Human DNA cross-link repair 1A gene)

Lane 4: 8 kb fragment (Human hemoglobin epsilon 1 gene)

M: 1 kb DNA Ladder (Cat. No. D-1040, Bioneer)

2

K-2601 20 pl/rxn
96 tubes

K-2603 50 pl/rxn

AccuPower® Taq PCR PreMix 0.2 ml thin-wall 8-tube strips with attached cap

K-2602 20 pl/rxn
480 tubes

K-2604 50 pl/rxn

K-2609 2.5 ml of 2X Mater mix solution 1.25ml x 2 tubes

AccuPower® Taq PCR Master Mix
K-2610 25 ml of 2X Mater mix solution 12.5ml x 2 tubes
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AccuPower® HotStart PCR PreMix

HFO|L|OFe| M|A[Z QI E5] 7|=2 X823t High Specificity& HotStart PCR Kit

EH btk b d

oNIE IR

AccuPower® HotStart PCR PreMix= HI0| L[OF2| MH| MRl £ 7|
29l enzyme-mediated HotStart &2 X850 #-8 £0[42}PCR
SE2E2 U MBS

= X|Z2 Top DNA polymerase?} 5+ 0f|A HES8|T1A] st
2 QU= mis-priming, primer-dimer®t 22 HIE0| 832 £Y 4~ U
o0=Z, Complex gDNA = cDNA templates, low-copy targetsit
multiple primer pairs& CIY$t PCR 5% BHS0f| ALSHY &~ QUELICH.

E
o EFH

S0l
Hto|2L|0te| £3 7|&(enzyme-mediated HotStart )2 X 25101
2 H(zero cycle)?| HIE0| 3 AHE2| oS £|A8511, Of cycle
Ot /g =l= PCR inhibitor(PP)E 7t~28li5t0{ PCR ¥t 285 3
Cheteto 2M 0jZ2 template DNAS 2102 SES -~ USLIC
(Figure 1).

“RIRE

Flofct Yot S5 282 0[>f9| human gDNA targetg HER
LICE EFAF HIZDte| ] A3 S Solf 20t AT E HRISLICE

- mald

2}2+9| PCR tubedi] DNA polymerase®t PCR £=340j| ZQst 2=

A 20| Z3tE|0f 2/0f template DNA, primer set, D.W.2t 204 tt
Z PCRELS S 23 4= AZLICH ot M| P& Aloj| LRt tracking
dye®@t HUX|7 Z3tz|0f L0 sample loading buffers &7t& 2R
It glo B2 2HHEIH| ALER 5 USLICH

- Qb

PCR 8t3 2220l QPHRIHIE RISt HEAIH, F2 |2t B akstHzt
T2y PN oZ RX[LICE

= R

ISO 9001 & A|AH S10|A] one-batch systemQ 2 CHEF AAHE|0f
2} batchof CHeH X9t QCE HE £ # Yot B HEC R 32507
M0l AFEXP} CHRES| A| 2 5 X O 2 X2[& I 2} tubeOICH /Y
St HAHZHIS SHESI0 Ao s 28 ZUE ST

[ [

028 YU Hg

= High specificity PCR

= High sensitivity PCR

= gDNA template PCR

= Low-copy target PCR

= Multiple primer pairs PCR
= cDNA template PCR

ONE A/

= Enzyme: Top DNA polymerase
=5' = 3'exonuclease activity: No
= 3' - 5" exonuclease activity: No
=3'-Aoverhang: Yes

= Fragment size: ~ 12 kb

oEBLE

-20C

@ ®) ‘ ©

¢ o
‘ e =@
. ia® ]
o | R =S
Activated Polymerase Starts.

to amplify new DNA strand

. Q
. +0° .
T o0,
 —— Actvated Polymerase
TagDNA Pyrophosphate ' 2 Phosphate . T
. . Polymerase . (PPi) . groups(Pi + Pi) @ v Aiaaisss DNATemplate

Figure 1. Enzyme-mediated HotStart PCR
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AccuPower® HotStart PCR PreMix

General PCR HotStart PCR
M1 2 3 4 5 6 7 1 2 3 4 5 6 7 1 2 3 4 5 6 7

Bioneer Supplier A Supplier B

M1 23 4123 412341234123 412 3 4

Figure 3. Comparison of PCR amplification sensitivity between AccuPow-
Figure 2. Specificity comparison between AccuPower® PCR PreMix and er® HotStart PCR PreMix from Bioneer and other suppliers' HotStart PCR

AccuPower® HotStart PCR PreMix. kit.

Lane 1: P75/P73 primer set (139 bp) Lane 1: Human gDNA 10 ng

Lane 2: P55/P53 primer set (211 bp) Lane 2: Human gDNA 1 ng

Lane 3: P55/P63 primer set (447 bp) Lane 3: Human gDNA 100 pg

Lane 4: P75/P83 primer set (618 bp) Lane 4: Human gDNA 10 pg

Lane 5: P55/P73 primer ser (1,082 bp) M: 100 bp Plus DNA ladder (Cat. No. D-1035, Bioneer)
Lane 6: P65/P83 primer set (1,296 bp)

Lane 7: P55/P83 primer set (1,561 bp)

F2 e

K-5050 20 pl/rxn
96 tubes

K-5052 50 pl/rxn

0.2 ml thin-wall 8-tube strips with attached cap

K-5051 AccuPower® HotStart PCR PreMix 20 pl/rxn
480 tubes

K-5057 50 pl/rxn

K-5053 0.5 ml thin-wall tubes with attached cap 100 tubes | 50 pl/rxn
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AccuPower® HotStart PCR PreMix (with UDG)

H|E0|X B33t Carryover Contamination2 X|ASIA|Z 4 QU= Kit

= gDNA template PCR

= Low-copy target PCR

= Multiple primer pairs PCR
= cDNA template PCR

= Molecular diagnosis

c
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5

©
2
=
=%

=
<
<
=
£
<
=
a
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ONE HA/MS

= Enzyme: Top DNA polymerase
= 5' = 3'exonuclease activity: No
= 3' - 5" exonuclease activity: No

=3'-Aoverhang: Yes
AccuPower® HotStart PCR PreMix (with UDG)= enzyme-mediated ., Fragment size: ~ 12 kb

HotStart 7|& X890 Z Primer-dimer ¥4& £|A3}510 B2 E0|
It PCR BZ 282 =1t SAI0]| uracil DNA glycosylase system & 4 Hiter
802 carryover contamination 2X|S sHZ MZLICH.

oNIE IR

-20TC
B
= Carryover Contamination &X|
Uracil DNA Glycosylase (UDG)= DNA 2= Lif uracilzt deoxyribose YRR
22| N-glycosylic bondE 7t-E8iEC2M uracilo] HUE tem- GACTGATCA
plate% X'”j-léf;!'l—ll:l'. UDGE PCR Cycling Id 370(:0"*1 Z‘E‘ lfl_l'%% %6H PCR amplification presence of dUTP
2Hg%}e[0], uracilo] 017t DNAE MHSIEE 37| & HORUE A=
o] 210 25t carryover QUS HX[Et 24 9/OM, PCR cycling & 1 ( CUGACUAGU )
20fM 24t ELICHFigure 1). $AEVeIYEn /e
- E0|A o i i S0 A
PPi2t PPase?t Z&t=l enzyme-mediated HotStart X&2 PCR 22 <
o| HALZO| PPIE PiE EEIEOEMN HISS ZIIA|I|= BIIE I Add UDG to the Next. 4———r—————
1 A0M HIE0IH TF At22| YdE AHst, 501X 3E MES Lonmre (Cs . ‘Cs A g . A g . Dlgested
RO Z M otod 0|29 target DNAO] CHet SE B, 042 MY ~ DigestdU-DNA L1111 L
primerg ALEot 35 HtS, PCR EHS Al 2list= H|S0|1H X A=
Aol OH2 RESHH ALY &= USLICE —
95°C for 5-10 min /b CAC
" HEP& = Inactivated UDG OV Vo H
212t9] PCR tubedf| DNA polymerase®t PCR £330l Zo3t B & 3 7 Digested DNA ~ T
4 40| Let|of Q/0f template DNA, primer set, D.W.2t 204 HE
E2PCRELSE 8% o~ USLICE ot Y|P S Alof BRStHtracking
dye®t AAH|7} LEtZ|0] 210f sample loading buffer2 7tz 4g
Ot glo B2 PHHSH| ALE S 2= USLICE

= OFXIA]
OO
PCR Bt =2=0] QPISINIE MOI6H0] HEAA, F2[2F ERStHEL
.l

T EYS YHO = RAFLIC

Figure 1. Prevention of carryover contamination.

= &

ISO 9001 Z& A|AH! 510{M one-batch systemQ.2 CHZF AHALE|Of
2} batchof| Clist BX{st QCE HA Mg Ues A BUE ML
Cf.
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AccuPower® HotStart PCR PreMix (with UDG)

CEERE
HotStart PCRPreMix  HotStart PCR PreMix with UDG

2 3456 71234567

M1

HotStart PCR PreMix
23456 78N

HotStart PCR PreMix with UDG
12 3456 78N

M1

Figure 2. Comparison of specificity between AccuPower® HotStart PCR
PreMix and HotStart PCR PreMix (with UDG).

Specificity test was operated using 7 pairs of primers targeting P53 gene. Re-
action mixture was incubated at 37°C for 2 min followed by 95°C for 5 min, 30
cycles of 20 sec at 95°C, 40 sec at 55°C, 1 min at 72°C.

The amount of DNA (human) used to test is 10 ng.

Lane 1: 139 bp

Lane 2: 211 bp

Lane 3: 447 bp

Lane 4:618 bp

Lane 5: 1,082 bp

Lane 6: 1,296 bp

Lane 7: 1,561 bp

M: AcculLadder™100 bp DNA Size Marker (Cat. No. D-1030-1, Bioneer)

il

Mo

=
T

K-5050-1

AccuPower® HotStart PCR PreMix (with UDG)
K-5051-1

Figure 3. Efficiency of uracil DNA glycosylase using PCR product (includ-
ing uracil base).

Efficiency test of uracil DNA glycosylase was operated using serial diluted PCR
products including uracil base. AccuPower® HotStart PCR PreMix was also
tested for negative control. Reaction mixture was incubated at 37°C for 2 min
followed by 95°C for 5 min, 30 cycles of 20 sec at 95°C, 20 sec at 55°C, 30 sec
at72C.

Lane 1: 10" copy

Lane 2: 10" copy

Lane 3: 10° copy

Lane 4: 108 copy

Lane 5: 107 copy

Lane 6: 10° copy

Lane 7: 10° copy

Lane 8: 10% copy

Lane N: No template control

M: AcculLadder™100 bp DNA Size Marker (Cat. No. D-1030-1, Bioneer)

96 tubes
480 tubes

0.2 ml thin-wall tubes with attached cap, 20 pl/rxn
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AccuPower® GoldHotStart Taq PCR PreMix & Master Mix

HotStartE X873t High Specificity Kit

oNIE IR

AccuPower® GoldHotStart Taq PCR Premixe= GoldHotStart Taq

DNA polymeraseE H-&23}0] hybridization efficiencyE 2FAA|ZS

ZM Hg S0 PCR BE 2&S =2 MFULICEL 2 HMSZ2 Tag

DNA polymerase?} 52 2= 0j| A BLSSHHA LS 2 QL= nonspe-

cific-priming, primer-dimer@t 22 H|E0| B8-S Z0{FLIC

L

-E0}4

GoldHotStart Tag DNA polymerase= 22 F(zero cycle)2| HIE

O] 3E A=0| WS £|AofRLIC PCR 227 S2FsHHA &gt

=l GoldHotStart Tag DNA polymerase= H2fot target?He M2

SEYLICL

Ote

Flofet PIYERL B2

LIC}. ERAF X[Z2tel H

- Hald

2t2t9] PCR tubelfl DNA polymerase2t PCR ~2H0f| HQoH &
A

|2+ human gDNA target2 ZH&st

O
12 Sof Q401 DTS HolRBLIC,

EPCREISS 2 o= USLICH EEoH HI|FS Ao ER3tHtracking
dye@t A7} ZBte|0] 10 sample loading bufferg FIt2 @2
ROt gloo 2 PHHEIH ALY - USLICH

- P

PCR 83 2220l QPHRIHIE ROt HEAIAH, F2(2t 25zt

= A

ISO 9001 & A|AE! S10|A one-batch systemQ 2 CHEF AAE|O]

2} batchof| CHH BXjot QCE HEl 2 2 Yo B HEL 2 32E7|

20| AFE XVt CHZFC| A2 S HHE MO 2 K22 [ 2 tubeDfCh 24l
(o]

Stz AL XIS sHiZ5t01 Al Qs e ZUE HMSHLIC

= High specificity PCR

= High sensitivity PCR

= gDNA template PCR

= Low-copy target PCR

= Multiple primer pairs PCR
= cDNA template PCR

= TA cloning

oNIE A/

= Enzyme: GoldHotStart Tag DNA polymerase
=5' - 3'exonuclease activity: Yes

= 3' > 5'exonuclease activity: No

= 3'-Aoverhang: Yes

= Fragment size: ~ 5 kb (Human)

oHM 2L
-20C

oMY xtE

Bioneer Supplier A Supplier B

M 1 2 3 4 1 2 3 4 1 2 3 4

Figure 1. Comparison of PCR amplification efficiency between Accu-
Power® GoldHotStart Tag PCR PreMix from Bioneer and other suppliers’
HotStart PCR master mix.

Target: Human insulin receptor gene.

The cycling conditions for AccuPower® GoldHotStart Tag PCR PreMix were
95°C for 5min, 30 cycles of 95°C for 30 sec, 55°C for 30 sec and 72°C for 30 sec.
PCR reactions using other suppliers’ PCR master mix were performed accord-
ing to each suppliers’ protocol.

Lane 1: 10 ng of human gDNA

Lane 2: 1 ng of human gDNA

Lane 3: 100 pg of human gDNA

Lane 4: 10 pg of human gDNA

M: 100 bp DNA Ladder (Cat. No. D-1030, Bioneer)
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AccuPower® GoldHotStart Taq PCR PreMix & Master Mix

2 A=

Bioneer Supplier A Supplier B

M 1 2 3 4 1 2 3 4 1 2 3 4

Figure 2. Comparison of PCR amplification specificity between Accu-
Power® GoldHotStart Taq PCR PreMix from Bioneer and other suppliers’
HotStart PCR master mix.

Target: ApoE gene (The PCR product size is 268 bp). The cycling conditions
for AccuPower® GoldHotStart Taq PCR PreMix were 95°C for 5 min, 35 cycles
of 95°C for 30 sec, 57°C for 30 sec and 72°C for 30 sec. PCR reactions using
other suppliers’ PCR master mix were performed according to each supplier's
protocol.

Lane 1,2: 100 ng human genomic DNA

Lane 3,4: 10 ng human genomic DNA

M: 100 bp DNA Ladder (Cat. No. D-1030, Bioneer)

Bioneer Supplier A Supplier B

M 1 2 1 2 1 2

Figure 3. Comparison of PCR amplification specificity between Accu-
Power® GoldHotStart Tag PCR PreMix from Bioneer and other suppliers’
HotStart PCR master mix.

The cycling conditions for AccuPower® GoldHotStart Tag PCR PreMix were
95°C for 5min, 35 cycles of 95°C for 30 sec, 65°C for 30 sec and 72°C for 30 sec.
PCR reactions using other suppliers' PCR master mix were performed accord-
ing to each supplier's protocol.

Lane 1: 100 ng human genomic DNA

Lane 2: 10 ng human genomic DNA

M: 100 bp DNA Ladder (Cat. No. D-1030, Bioneer)

ZRHE

K-2621 20 pl/rxn
K-2623 20 twbes 50 I/

2 ® pl/rxn

AccuPomer Go/ngtStart TagPCR 0.2 ml thin-wall 8-tube strips with attached caps
K-2622 PreMix 20 pl/rxn
480 tubes

K-2624 50 pl/rxn
K-2629 AccuPower® GoldHotStart Tag PCR 2.5 ml of 2X Master mix solution 1.25mlx 2 tubes
K-2630 Master Mix 25 ml of 2X Master mix solution 12.5mlx 2 tubes
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AccuPower® PyroHotStart Taqg PCR PreMix

HFO|2L|OF2| MIAIZQI E3] 7|&-2 X%t High Specificity2 Kit

oNIE IR
AccuPower® PyroHotStart Tag PCR Premix= HIO|2L|0F2| Af|H1X
0l E3] 7|9 enzyme-mediated HotStart %*i.*é HESI HLS &

0]g2t PCR 3 282 =0 MEYLIC & HMZE2 Tag DNA poly-
merase?t S 20 2HESHHA EAHSE 4 Q= mis-priming,
primer-dimer2t 22 H|£0| B33 ZSG{FLI|Ct
o
ol
HtO|2L|0te| £3 7|&(enzyme-mediated HotStart ) S Hg5t0{
B3 H(zero cycle)2| HIE0| TE AHE2| ‘84S £|A5H, OF cycle
Ot MAE|= PCR inhibitor(PP)Z 7H4-E38li5t0{ PCR B2 282 3
CHareto 244 0|20 template DNAS RIIXQ 2 ZE& 2 QIALICY
(Figure 1).
o
Holt PIYEA BE B
LICH EFAF MIZ 2] Bl A
~maly
2}2t9| PCR tubelfl DNA polymerase2} PCR 40| ZQst 2= 32
o g20| ZLEtz|0f 0] template DNA, primer set, D.W.BF Z0q H}
EPCREISE Y - USLICE ot Y|P S Alof BR 3t tracking
dye 2F RAX7F 2|0 Q101 sample loading bufferg 12 @&
QoI glO o2 PHHEHH| AL S 4= USLICH
- ory
PCR g 23f=0f ¢t é SINIE HIISI0] HEAIA, B2 (2t 26zt

o]
dm

-
Aim

|22 human gDNA target2 &%
Sof| 243t QAT E SOIHELICE

=2 T LAM-

20
ds

= 2gs P ez |RXILIL
- X5

ISO 9001 & A|AH 5l0f|A one-batch system Q.2 CHZF AfAHE|0f
2} batchof| gt EX{ot QCE HEl 2 # Yot BHO| MEC 2 325/7|
20| AL X} CHEC| AR S BHE A0 2 X2[2 [ 2f tubeDfC} Ll
She TALEX|S s Asto] T s AlY ZutE M ELC

028 YU Hg

= High specificity PCR

= High sensitivity PCR

= gDNA template PCR

= Low-copy target PCR

= Multiple primer pairs PCR
= cDNA template PCR

= TA cloning

ONE HA/MS

= Enzyme: Tag DNA polymerase
=5' = 3'exonuclease activity: Yes
= 3' - 5" exonuclease activity: No
=3'-Aoverhang: Yes

= Fragment size: ~ 5 kb (Human)

OHE R
-20C

@ ®) ) ©

e W
Free Mg**

Activated Polymerase Starts
> °
. L) L]
+ 0 =
. oY,

to amplify new DNA strand
Actvated Polymerase

TagDNA Pyrophosphate 2Phosphate . rrrrerer
. Polymerase ) '. groups(Pi+ Pi) ® v Aanaszny DNATemplate

Figure 1. Enzyme-mediated HotStart PCR
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AccuPower® PyroHotStart Taqg PCR PreMix

A AtE
BIONEER Supplier | Supplier S Supplier T Supplier Q
M1 234 123412341234 1234

Figure 2. Comparison of PCR amplification specificity between Accu-
Power® PyroHotStart Tag PCR PreMix from Bioneer and other suppliers’
hotstart PCR master mix.

PCR reactions were performed according to each supplier's protocol.

Target: Human PrP gene

The PrP gene was amplified from human genomic DNA with two different
primer sets, separately. This data shows that AccuPower® PyroHotStart Taq
PCR PreMix has higher amplificition efficency and specificity than other suppli-
ers' HotStart PCR master mix.

Lane 1: 100 ng DNA PrP primer set (500 bp)

Lane 2: 10 ng DNA PrP primer set (500 bp)

Lane 3: 100 ng DNA PrP primer set (705 bp)

Lane 4: 10 ng DNA PrP primer set (705 bp)

M: 100 bp DNA Ladder (Cat. No. D-1030, Bioneer)

M1 2 3 4 5

Figure 3. Comparison of PCR amplification specificity between Accu-
Power® PyroHotStart Taq PCR PreMix from Bioneer and other suppliers’
HotStart PCR master mix.

The ApoE gene was amplifed from 100 ng of human genomic DNA (The PCR
product size is 268 bp). This data shows that AccuPower® PyroHotStart Taq
PCR PreMix has higher amplificition efficency and specificity than other suppli-
ers' HotStart PCR master mix.

Lane 1: AccuPower® PyroHotStart Tag PCR PreMix

Lane 2: Supplier | HotStart Tag PCR premix

Lane 3: Supplier S HotStart Tag PCR master mix

Lane 4: Supplier T HotStart Tag PCR master mix

Lane 5: Supplier Q HotStart Tag PCR master mix

M: 100 bp DNA Ladder (Cat. No. D-1030, Bioneer)

M1 2 3 4 5 6 7

Figure 4. AccuPower® PyroHotStart Tag PCR PreMix has high amplifica-
tion efficiency and specificity.

Specificity test was performed using 7 different sets of primers targeting the
P53 gene. 10 ng of human genomic DNA was used for each PCR reaction. The
cycling conditions were 95°C for 5 min, 30 cycles of 95°C for 20 sec, 55°C for 40
sec, and 72°C for 1 min, and 72°C for 5 min for final extension.

Lane 1: P75/73 primer set (139 bp)

Lane 2: P55/53 primer set (211 bp)

Lane 3: P55/63 primer set (447 bp)

Lane 4: P75/83 primer set (618 bp)

Lane 5: P55/73 primer set (1,082 bp)

Lane 6: P65/83 primer set (1,296 bp)

Lane 7: P55/83 primer set (1,561 bp)

M: 100 bp DNA Ladder (Cat. No. D-1030, Bioneer)

F2 e
K-2611 20 pl/rxn
K-2613 96 tubes 50 pl/
= ® pl/rxn
AccuPower PyrngtStart TagPCR 0.2 ml thin-wall 8-tube strips with attached cap
K-2612 PreMix 20 pl/rxn
480 tubes
K-2614 50 pl/rxn
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AccuPower® HotStart Pfu PCR PreMix

Gene Cloning S HetLE Q16H= Ao XMtz Kit

oNIE IR

AccuPower® HotStart Pfu PCR PreMix= MHEQZ Q17HEE2 HIO|
QL|ot E3| 7|=9) enzyme-mediated HotStart 7|&0] Z-2%|0f mis-
priming, primer dimer, non-specific amplification& 22X 9 2 XA
& == A0IM 0|2 target DNAT 25| S5+ U= MBS YLICE
CEShE X|1Z0]| Ze=l PfuDNA polymerases proof-reading (3' = 5'
exonuclease) 7|52 7HX| 1 QL0{A| DNA SZ Bt A| LMSH= errors
=Y 4= QUOf THEE MALS 213t cloning A0 XgfeiL|ch

=
oE%

TES PR

Proof-reading 7|51t =2 £0|4& 7kX| 1 0] cloningd| 7Heh X5t
ot ML

-Soly

Pfu DNA polymerase2| proof-reading 7|52 ZICHst &2|THA| en-
zyme-mediated HotStart2] E&EE Sl cloning, mutagenesis &
Yefot sequence?t 271%l= A0l £K2| PCR productE €& =
ASLILY.

ox

Jpot

-orgy
PCR HtS 2=0H QFERNIE H2 1010 AZAIH, F2 12 Eatottiet
© EMS OFNX o2 OX|BHLC}.

2t2}9] PCR tube0f| DNA polymerase®t PCR +~840f| Q3 2=
q 20| Z3tz|0f 0] template DNA, primer set, D.W.BF 204 b}
Z PCREIZ S Y o UG LICH Eot T2 QS Aloi| 2Rt tracking
dye 2F UX7F I3]0 Q!0 sample loading buffers 12 25
LRI oL 2 2HHOIH| AFEE 4 AUFLICL

= R

ISO 9001 & A|AE! S0 one-batch systemQ 2 CHEF A4tz |0
2t batchof| CieH Hx{et QCE HE & 7 Uot FHNF 22 3257
RO AFRAR} CHZ 2| A2 S BHE X0 2 K22 I 2f tubeDfCf 2

C
Stz AL 2HIS sl 25101 2ol Qs e ZUE MSELIC

[

= High fidelity amplification

= Gene cloning with blunt ends
= Site-directed mutagenesis

= High specificity PCR

= cDNA template PCR

ONE HA/MS

= Enzyme: Pfu DNA polymerase
=5' - 3'exonuclease activity: No
= 3' > 5" exonuclease activity: Yes
= 3'- A overhang: No

= Fragment size: ~5kb

oRE2E
-20TC
fo) Al

SEpNTES

Bioneer Supplier T Supplier S

M 1234567 1234567123456 7

Figure 1. AccuPower® HotStart PfuPCR PreMix shows enhanced specific-
ity compared to competitors.

Specificity test was performed using 7 different sets of primers targeting the
p53 gene. 10 ng of human genomic DNA was used for each PCR reaction. The
cycling conditions were 95°C for 5 min, 32 cycles of 95°C for 30 sec, 62°C for 40
sec, and 72°C for 1 min 30 sec, and 72°C for 5 min for final extension.

Lane 1: P75/73 primer set (139 bp)

Lane 2: P55/53 primer set (211 bp)
Lane 3: P55/63 primer set (447 bp)
Lane 4: P75/83 primer set (618 bp)
Lane 5: P55/73 primer set (1,082 bp)

Lane 6: P65/83 primer set (1,296 bp)

Lane 7: P55/83 primer set (1,561 bp)

M: 100 bp DNA Ladder (Cat. No. D-1030, Bioneer)
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AccuPower® HotStart Pfu PCR PreMix

2 A=

Bioneer Supplier S Supplier T

Figure 2. AccuPower® HotStart PfuPCR PreMix has high amplification ef- Figure 3. Comparison of PCR amplification efficiency between Accu-
ficiency. Power® HotStart Pfu PCR PreMix from Bioneer and other suppliers’ PCR
Bioneer reaction mixture was followed by 95°C for 5 min, 35 cycles of 95C master mix

for 20 sec, 65°C for 20 sec, and 68°C for 15 min, and 68°C for 5 min for final Target: human insulin receptor gene.

extension. The cycling conditions for AccuPower® HotStart Pfu PCR PreMix were 95°C for
Lane 1: 2 kb fragment 5 min, 30 cycles of 957 for 30 sec, 55°C for 30 sec and 72°C for 2 min. PCR
Lane 2: 2.5 kb fragment reactions using other suppliers' PCR master mix were performed according to
Lane 3: 3 kb fragment each supplier's protocol.

Lane 4: 4.5 kb fragment Lane 1: 10 ng of human genomic DNA

Lane 5: 5 kb fragment Lane 2: 1 ng of human genomic DNA

M: 1 kb DNA Ladder (Cat. No. D-1040, Bioneer) Lane 3: 100 pg of human genomic DNA

Lane 4: 10 pg of human genomic DNA
M: 100 bp DNA Ladder (Cat. No. D-1030, Bioneer)

F2 e

K-2301 20 pl/rxn
96 tubes

K-2302 50 pl/rxn

AccuPower® HotStart PfuPCR PreMix | 0.2 ml thin-wall 8-tube strips with attached caps

K-2303 20 pl/rxn
480 tubes

K-2304 50 pl/rxn
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AccuPower® Pfu PCR PreMix & Master Mix

Gene Cloning § F&=E 2715H= AH0i £/Xo}E Kit

0884 %Hg

= Gene synthesis

= Gene cloning

= Conventional PCR
= Primer extension

= Site directed mutagenesis
= High fidelity?t 87&= A%

: §
SoINERISELs OX|ZE FA/AME
= Enzyme: Pfu DNA polymerase
=5' = 3'exonuclease activity: No
= 3' - 5" exonuclease activity: Yes
=3'-Aoverhang: No

oNIE IR

AccuPower® PfuPCR PreMix= proof-reading 7|52 &

rr
3
-

|}
=
>

polymeraseS AL&501 i ‘g=fot PCR productS @& + A= NZE < Fragment size: ~ 15kb
QIL|CH EESH Pfu DNA polymerase?t PCR BHE 25t=0] 218 HEE]
O MI&Z|22 template DNA 2F primerse| AP0 2 HHSP| 2 4 gaen

Mgbg 2H= PCR productE ¥ 2 Q&LIC

-20C

o]
dm

Y|
o

i

o yaic

H=Hd(error rate= 1.9X10)2 7FX|11 Q0] DNA SE A| hAls}
utation2 |43} I SLICE

I

S QIS E $ 82 0]2F9| human gDNA target2 HEgiL|Ct.
= Long Range PCR

size?t 2 EPHIE 21X O 2 ZE5 4~ 910 promoter assay & Aot
cloning A& = JHsEiL|Ct,

-orgy

rir ey
3 rlo

-
oy

Hir

S3120] QPHBIRIS APtole AEAP, B712t BRsiciet
= 242 YRR QXL

2t29] PCR tube0fl DNA polymerase2t PCR =301l Qo 2=
A 50| Z3He|0f 9/0] template DNA, primer set, D.W.2HZ0{ H2
PCR EFS2 +8E &~ UGLICE £ HI|YS Al 2R3 tracking
dye2t MZAX|7 ZEtz|0f L0 sample loading bufferE Horef 2@
It QloBE ZHHSIH AFEE &~ QUSLICE

= X3

ISO 9001 Z& A|AH! 510{M one-batch systemQ.2 CHZF AHALE|Of
2} batchoi| CHeH X3t QCE HEl 2 Aot EHQ MECRE 32 &7|
0] AL X} CHEC| AR S BHEX O 2 X2[eh [ 2f tubeDIC} Ll
St X 2H|Z SHESH X2t U= A AoE MLt
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AccuPower® Pfu PCR PreMix & Master Mix

A X2
M 1 2 3 4 5 6 M 12 3 456 78 910

Figure 1. Template range & sensitivity of AccuPower® Pfu PCR PreMix for Figure 2. Amplification of lambda DNA of 1 kb to 10 kb with AccuPower®

human DNA template. PfuPCR PreMix.

Test of working range & sensitivity of AccuPower® Pfu PCR PreMix for human Lane 1: 1 kb fragment Lane 2: 2 kb fragment
DNA template. Lane 3: 3 kb fragment Lane 4: 4 kb fragment
Lane 1: 100 ng Lane 2:10ng Lane3:1ng Lane 5: 5 kb fragment Lane 6: 6 kb fragment
Lane 4: 100 pg Lane 5: 10 pg Lane 6: Template negative Lane 7: 7 kb fragment Lane 8: 8 kb fragment
M: 100 bp DNA Ladder (Cat. No. D-1030, Bioneer) Lane 9: 9 kb fragment Lane 10: 10 kb fragment

M: 1 kb DNA Ladder (Cat. No. D-1040, Bioneer)

k<Ll

K-2022 20 pl/rxn
96 tubes

K-2023 50 pl/rxn

0.2 ml thin-wall 8-tube strips with attached cap

K-2024 AccuPower® Pfu PCR PreMix 20 pl/rxn
480 tubes

K-2025 50 pl/rxn

K-2027 0.5 ml thin-wall 8-tube strips with attached cap | 100 tubes | 50 pl/rxn

K-2026 AccuPower® PfuPCR Master Mix 1 ml of 2X master mix solution
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AccuPower® ProFi Taq PCR PreMix & Master Mix

Long Range PCROj| £|X3}El 12 & Kit

i

oNIE IR

AccuPower® ProFi Taq PCR PreMix= HIO| 2L [0}0f|M SXHH O 2 I
&5t ProFi Tag DNA polymeraseZ AR50 Hatdnt SE 5 80| &=
Of 21 template DNA Z-Z0f| £ X2te MZJLICE ok, 2 HMEE ProFi
Taq DNA polymerase®t PCR Et2 =3t20| 218 AXE| HEE|22
template DNA2} primers2| Hot2to 2 Hetstn M3t PCR A28
S = USLCE

o SR

* Long Range PCR

Lambda DNA2| Z#2 30 kb, human gDNA2| B 21 kb2| PCR 4=

2 BIxoE FE 4 AUBLIC

-UE
Fofch QIZA=o 35 282 02| human gDNA targets HEE
LICk EFALHIZ 2| H] W HeS Sl R0t UAEE SIS

PCR 83 2220l QPHRIHIE TIIoH HEAIAH, 22t 2 tstHzt
© SIS OBYMO B OX[SH|C}

- Hald

212+2| PCR tube0i| Profi Tag DNA polymerase2t PCR #H80f| 2ot
BE g H20| ZLetk|0] 2U0{ template DNA, primer set 2+ D.W.2t
Z0{ HtZ PCR &S e o= ASLICH ESH T |YT Alo| 2R3t
tracking dye2t & 24X|7F LHE|0] Q10| HE 2 sample loading buffer
£ Horg EQot glo o 2 2HHEIH| ALY &~ USLICH

= RHd

ISO 9001 & A|AH 10JA one-batch systemQ 2 CHZF A4Hz|0]
2t batchoi| Cigt Hx{et QCE HE £ #Us E2HOIHZE2E S25/7|
W20l AFSAP} CHEC| AR S BHR M O 2 X2|g 1 2f tubeDtCH A

C
ot AL XIS SHiZ5t0 Al Qs e ZUE HMSHLIC

0gB Y Hg

* Primer extension

= Long range amplification from genomic DNA
= High amplification efficiency

= Excellent performance on difficult templates
= Amplification of low-copy targets

= High yield and high sensitivity PCR

ONE A/

= Enzyme: Profi Tag DNA polymerase
=5'— 3'exonuclease: Yes

= 3" > 5'exonuclease: Yes
=3'-Aoverhang: Yes

* Fragment size: ~ 30 kb

oEBLE
-20C

oMY xt=

BIONEER Supplier | Supplier S Supplier T

M1 2 3 41 2 3 41 23 41 23 4

Figure 1. Comparison of PCR amplification efficiency between AccuPow-
er® ProFi Taq PCR PreMix from Bioneer and other suppliers’ PCR master
mix.

cDNA synthesized from 10-fold serial-diluted human total RNA from 10 ng to
10 pg using AccuPower® RocketScript™ Cycle RT PreMix (Cat. No. K-2201, Bi-
oneer) was used as a template for PCR amplification. The cycling conditions for
AccuPower® ProFi Tag PCR PreMix were 95°C for 5 min, 33 cycles of 95°C for 20
sec, 55°C for 20 sec and 72°C for 30 sec. PCR reactions using other suppliers’
PCR master mix were performed according to each supplier's protocol.
Target: human GAPDH gene

Lane 1: 10 ng of human total cDNA

Lane 2: 1 ng of human total cDNA

Lane 3: 100 pg of human total cDNA

Lane 4: 10 pg of human total cDNA

M: 100 bp DNA Ladder (Cat. No. D-1030, Bioneer)
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AccuPower® ProFi Tag PCR PreMix & Master Mix

e Xt
BIONEER Supplier| Supplier S Supplier T
M12 341 23412341 234M

Figure 2. Comparison of PCR amplification sensitivity between AccuPow-
er® ProFi Taq PCR PreMix from Bioneer and other suppliers’ PCR master
mix.

The cycling conditions for AccuPower® ProFi Tag PCR PreMix were 95T for
5 min, 30 cycles of 95°C for 20 sec, 65C for 20 sec and 68°C for 4 min. PCR
reactions using other suppliers' PCR master mix were performed according to
each supplier's protocol.

Lane 1: 2 kb fragment (human tumor protein p53 gene)

Lane 2: 3 kb fragment (human tumor protein p53 gene)

Lane 3: 4.5kb fragment (human DNA cross-link repair 1A gene)

Lane 4: 8 kb fragment (human hemoglobin epsilon 1 gene)

M: 1 kb DNA Ladder (Cat. No. D-1040, Bioneer)

BIONEER
2 3 41

Supplier |
2 3 41

Supplier S
2 3 41

Supplier T

M2M1 1 2 3 4 M2M1

Figure 3. Comparison of PCR amplification of long targets between Ac-
cuPower® ProFi Tag PCR PreMix from Bioneer and other suppliers’ PCR
master mix.

The cycling conditions for AccuPower® ProFi Tag PCR PreMix were 95T for
5 min, 32 cycles of 95°C for 20 sec, 65°C for 40 sec, and 68°C for 15 min. PCR
reactions using other suppliers' PCR master mix were performed according to
each supplier's protocol. Human DNA was used as a template for PCR ampli-
fication.

Lane 1: 11 kb fragment

Lane 2:13.5 kb fragment

Lane 3: 17.6 kb fragment

Lane 4: 21.4 kb fragment

M1: Lambda DNA/Hind Il marker (Cat. No. D-1050, Bioneer)

M2: 1 kb DNA Ladder (Cat. No. D-1040, Bioneer)

F2 e

K-2631 20 pl/rxn
96 tubes

K-2633 50 pl/rxn

AccuPower® ProFi Tag PCR PreMix 0.2 ml thin-wall 8-tube strips with attached caps

K-2632 20 pl/rxn
480 tubes

K-2634 50 pl/rxn

K-2635 AccuPower® ProFi Tag PCR Master Mix 1 ml of 2X Master mix solution
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AccuPower® Multiplex PCR PreMix & Master Mix

oNIE IR

AccuPower® Multiplex PCR PreMixe StLIC| tube LHOA] St t1 dt

S92 207H target gene®| PCR AMES P& & U EIIXQ! HiZ

QULICE 5t antibody-based HotStart Top DNA polymeraseE g

o0] B2 50141t PCR 35 282 SRS & ME2 multiplex

PCR 7|&2 0|88 UHHHOI assay A QMX} ZITH 2424 genotyping

assay0ll= XM80| 7+55tH, cDNAS 0]23t semi-quantitative gene

expression A&0]| ZTISHL|C,

oS3

= Multiplex PCR

Template DNAZS 0|&3}0{ F tube LHO{IA 20712 multiplex PCR &

Z AHE0| /40| 7t 5t0] FH| 0|1 HE LI

-E0j4

HotStart?t 28 %l DNA polymerase= 2t8 H(zero cycle)Q| HIE

0| 3E L20| Mg S £|28fILICH PCR 2271 S76HHA 2dats

DNA polymerase= 42t targetHS 2| SZELIC

- mely

2249 PCR tubed|| HotStart Top DNA polymerase2} PCR 4=gH0f|

LQot RE Y Y20| E3H|0f U0 template DNA, primer set,

D.W.Bt 201 HEE multiplex PCR Et8&S g & USLICE EoF H

7|@E Aloil 2R3t tracking dye 2t TAH|PF Let=|0f U0 sample

loading bufferg 712 @2 R} g0 02 HE[oH ALY + AU

gLk

« ObEI A
S 20| QPISINIE HOIo10] HEAHA, FH7[2F BRStHEL

© SMS ObYX o2 OX|BH|C}

- T

ISO 9001 & A|AE! S0 one-batch systemQ 2 CHEF A4tz |0

2} batchol| CHSH AX{ot QCE HEl £ 2 Yot BHL HECE S5E7|

20| AL X} CHEL| A28 BHEX O 2 X2[e [ 2f tubeDiC} 24

C
Stz AL 2HIS sl 25101 2ol Qs e ZUE MSELIC

= DNA and RNA chip
= cDNA library

ONE HA/MS

= Enzyme: HotStart Top DNA polymerase
=5' - 3'"exonuclease: No

=3 - 5" exonuclease: No

=3~ Aoverhang: Yes

* Fragment size: ~ 1 kb

OHE R
-20€C

b)
M 1234567 8910 Multi M1 23456 7 8910111213 14 151617 18 19 20 Multi

10-plex

— ABCA3(463)
— ABCB1 (413)

— ATP7B(161)

— scasA2(119)
= GAPD(103)

Figure 1. Single PCR and multiplex PCR using AccuPower® Multiplex PCR
PreMix.

Each lane from left to right indicates the single and multiplex PCR product us-
ing AccuPower® Multiplex PCR PreMix.

a) 10-plex multiplex PCR

b) 20-plex multiplex PCR

M: 25/100 bp Mixed DNA Ladder (Cat. No. D-1020, Bioneer)
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AccuPower® Multiplex PCR PreMix & Master Mix

AlS
28 X2

Bloriear Supglier Sup;)lier Suplplier
M 1 23 1 2 3 1 2 3 1 2 3

Bioneer

Supplier

10-plex

ABCA3 (463)
ABCB1(413)

SLC29A2 (357)
ABCC1(326)

ABCC10(288)
ABCG1(258)

ABCC5 (205)

ATP7B(161)

SLC28A2(119)
GAPD (103)

Supplier Supplier
Q S |

2 31

9 Virtual Gel Image

b)

231 231 23 20plex

—~ 1007
—- 817

T A A |
N
8

RN W
8

Electropherogram Overlay

1|
|

ol m
®
0
0

Bioneer  SupplierQ  Supplier!  SupplierS

al
Mo

K-2111
K-2112
K-2113
K-2114
K-2120

AccuPower® Multiplex PCR PreMix

AccuPower® Multiplex PCR Master Mix

Figure 2. Comparison of amplification quality between AccuPower® Multiplex PCR PreMix and
other suppliers' multiplex PCR kit.

10-plex primers were added into AccuPower® Multiplex PCR PreMix and other suppliers” multiplex
PCR kit. A series of human genomic DNA diluents were tested.

Lane 1: Human genomic DNA 100 ng, Lane 2: Human genomic DNA 10 ng, Lane 3: Human genomic
DNA 1 ng

All data were obtained using MyGenie™ 96 Gradient Thermal Block (Bioneer).

Supplier Q: Supplier Q's multiplex PCR kit

Supplier S: Supplier S's multiplex PCR kit

Supplier I: Supplier I's Tag DNA polymerase for multiplex PCR (0.5 U, added 2 mM MgCl)

Rxn. condition: 95°C for 10 min, followed by 35 cycles of 30 sec at 95C, 30 sec at 65°C, 60 sec at 72°C
M: 25/100 bp Mixed DNA Ladder (Cat. No. D-1020, Bioneer)

Figure 3. Comparison of amplification quality between AccuPower® Multiplex PCR PreMix and
other suppliers' multiplex PCR kit.

20-plex primers were added into AccuPower® Multiplex PCR PreMix and other suppliers’ multiplex
PCR kit. A series of human genomic DNA diluents were tested (1 ng~100 ng). All data were obtained
using MyGenie™ 96 Gradient Thermal Block (Bioneer).

Supplier Q: Supplier Q's multiplex PCR kit

Supplier S: Supplier S's multiplex PCR kit

Supplier I: Supplier I's Tag DNA polymerase for multiplex PCR (0.5 U, added 2 mM MgCl)

Rxn. condition: 95°C for 10 min, followed by 35 cycles of 30 sec at 95C, 30 sec at 57°C, 60 secat 72°C
M: 25/100 bp Mixed DNA Ladder (Cat. No. D-1020, Bioneer)

Figure 4. Comparison of amplification quality using Labchip™ between AccuPower® Multiplex
PCR PreMix and other suppliers’ multiplex PCR kit.

a) Virtual Gel Image. Gel image illustrates data reproducibility of the LabChip™ 90 system.

b) Overlay of expression level using Bioneer's Multiplex PCR PreMix and other company's multiplex
PCR kit. The electropherogram displays the data between 10 PCR products yield using 10-plex
primer sets to illustrate the amplification efficiency.

c) The graph shows the total concentration of PCR products between AccuPower® Multiplex PCR
PreMix and other suppliers’ multiplex PCR kit.

20 pl/rxn
96 tubes
50 pl/rxn
0.2 ml thin-wall tubes with attached cap
20 pl/rxn
480 tubes
50 pl/rxn

1 ml of 2X Master mix solution
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AccuPower® Gold Multiplex PCR PreMix

StLES| TubelflA 2052| Target Gene2 3FAIE += U=

OXIZ MR

AccuPower® Gold Multiplex PCR PreMixe= SHLEQ| tubel{0i|A] ot &1
B2 02 20719| target gene®| PCR A2 ¥ 4 Q= 27| X0l K|
ZYLIC} HIO|L|0Fe| MIAHQI £5 J|=E X &%t enzyme-mediat-
ed HotStart s &8st0] Fekstn 733t multiplex PCR A28
HE 2 ABLICE 2 HZ-2 multiplex PCR 7|&& 0183t genotyping
assayLt RTX} TICHS Cfoh 20k0f H80| 2+s LT,

o EHH

= Multiplex PCR

Template DNAZ 0| 83}04 SkLI2| tube LHOf| A 207H2] multiplex PCR
SE4E HH0| OHs510] ZR|IH 0|0 Ha LTt

- 50l

PPi2t PPase 0| &56t= enzyme-mediated HotStart PCR2 B2 T
(zero cycle)2| HIEO| B2 L=22| HdS Z|ASKILICE BHg 220t
707C O]Ao 2 221713 PPase?} PPIZ 2 Phosphate (2Pi)Z 2482
8115104 Mg?* 0| 20] 8i2|=| 11, DNA & & A= SH2|E Mg? 0|2 0|
8510f efot targetThS W2 SERLICHFigure 1).

- mely

2t2+2| PCR tube0i| Top DNA polymerase®} PCR ~240]| ot &2
g 20| Zotz|0f /0] template DNA, primer set, D.W.2F 0] Ht
2 multiplex PCR B85 8t o~ ASLICE o HO|PS Ao 2R
ot tracking dye@t HAHPF E3tz|0f 2101 sample loading bufferg
ZII2 22 LRI QIO O E S AT 4 USLCE

- g

ISO 9001 B& A|AH! 5l0jA one-batch systemQ 2 CHZF AHAHE|Of
2f batchof CHet Hx{ot QCE HE £ # Yot ZEHO HECE 325/7|
IHE0] ARBAP} Tl A B E Ao 2 X2 [ 2t tubeDCH 2

Stz AL ZXIS siiZ5t01 Al Qs e ZUE HMSHLIC

- orgy
PCR 3 Z3120] QFESINIE HIIole! AZA, TI2t RstCiat
= 248 ogEo = QgL

038R HE
STR analysis for determining genetic
profiles in forensic cases
Molecular diagnostic analysis
Human and Genotyping assay
Animal Qualitative and semi-qualitative
gene expression assay
Mutant screening
Transgenic organism analysis
STR analysis
Detection of pathogens/bacteria infection
Plant Transgenic organism analysis
Qualitative and semi-qualitative
gene expression assay
ONE HA/MS

= Enzyme: Top DNA polymerase
=5' - 3'exonuclease: No

=3 > 5" exonuclease: No

=3~ Aoverhang: Yes

= Fragment size: ~ 1 kb

oHER2E
-20C

(a) (b) (0

2+ .Mg“
e (&
Mg <
) ) \ 4
. Pass [ ]
& :
Activated Polymerase Starts

(
Free Mg?*
to amplify new DNA strand

. Q
+_ 0
TETEETT . [ ] .. .
L Activated Polymerase
TagDNA Pyrophosphate . 2 Phosphate . [ —
. . Polymerase . (PPi) . ‘groups(Pi + Pi) @ S=ssssss  ONATemplate

Figure 1. Enzyme-mediated HotStart PCR
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AccuPower® Gold Multiplex PCR PreMix

Al
e Xtz
M 1234 56 7 8 91011121314 15 16 17 18 1920 20-plex 2)10-Plex PCR b)20:Plex PCR
M 123 4567 8910 Mult M1 23456 7 89 10111213 14 151617 18 19 20 Multi
— 1007
10-plex 20-plex
- 817
™ ~ 1007
—~ 645 —- 817
- 530 ™ - o
- w0 2 e i
- 381 = SLC29A2(357) [™] = 40
= ABCC1(326) )~ 381
vew = - 333 ~ ABCC10(288) = e
B
o — 295 : : %
B G - - [ iRy N
- 220 ~ ATP7B(161) = g
- PR
~ 15 ey T
~ 155 - 12
- 132 S %"
- 12 -
~ 100
- 90 . . L . .
-~ ® Figure 3. High specificity of AccuPower® Gold Multiplex PCR PreMix.

Figure 2. High specificity of AccuPower® Gold Multiplex PCR PreMix.

Each lane from left to right represents the progressive number of prime
(1~20) included in AccuPower® Gold Multiplex PCR PreMix reactions.

Rxn. condition: 95°C for 10 min, followed by 30 cycles (a), 35 cycles (b) of 30 sec

at 95°C, 30 sec at 57°C, 60 sec at 72°C

Supplier Supplier Supplier

Bioneer Q S | Bioneer

Each lane from left to right indicates the single and multiplex PCR product us-
ing AccuPower® Gold Multiplex PCR PreMix.

a) 10-plex multiplex PCR  b) 20-plex multiplex PCR

Lane M: 25/100 bp Mixed DNA Ladder (Cat. No. D-1020, Bioneer)

Rxn. condition: 95°C for 10 min, followed by 30 cycles (a), 35 cycles (b) of 30 sec
at 957, 30 secat 57°C, 60 secat 72C

r sets

Supplier
Q

2 31

Supplier Supplier
S

Bioneer

Supplier Supplier
S |

2: 3

Supplier
Q 1 231 23

20-plex

1

2 31 2 3 1 2

- 145
- 125
- 110
- 100
- 9%
— 80

Figure 4. Comparison of amplification quality between AccuPower®

1007
817

2

3 1.2 3 1 2 3

10-plex

645

530
ABCA3 (463)
ABCB1(413)

SLC29A2 (357)
AABCC1(326)

ABCC10(288)
ABCG1(258)

440
381
333

295
267
245
220
200
175
155

-

AABCC5 (205)

ATP7B(161)

~ SLC28A2(119)
— GAPD(103)

12

L T T Y N S B A )

Gold Multiplex PCR PreMix and other suppliers" multiplex PCR kit.

6-plex a), 10-plex b), 20-plex c) primers were added into AccuPower® Gold Multiplex PCR PreMix and other suppliers’ master mixture. A series of human genomic
DNA diluents were tested (Lane 1: 100 ng, Lane 2: 10 ng, Lane 3: 1 ng). All data were obtained using MyGenie™ 96 Gradient Thermal Block (Bioneer).

Supplier Q: Multiplex PCR master mix
Supplier S: Multiplex PCR master mix

Supplier I: Tag DNA polymerase for multiplex PCR (0.5U), added 2 mM MgCl,

M: 25/100 bp Mixed DNA Ladder (Cat. No. D-1020, Bioneer)

Rxn. condition: 95°C for 10 min, followed by 35 cycles of 30 sec at 957, 30 sec at 60°C, 60 sec at 72°C

~
(<]

L=

Ho

=
e

K-2115
K-2117
K-2116
K-2118

AccuPower® Gold Multiplex PCR
PreMix

20 pl/rxn
96 tubes
50 pl/rxn
0.2 ml thin-wall 8-tube strips with attached cap
20 pl/rxn
480 tubes
50 pl/rxn
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Top DNA Polymerase

TA Cloning0f| Xgtot HHZXQI DNA Polymerase

oNIE IR

Top DNA Polymerase= Thermophile polymerase gene2 DNA K=
& 7|28 0|8310 polymerase activityS &F4tA|2] S thermostable
DNA polymerase@JLILC}.

. EI’E*.QFE.J HT X5

Top DNA polymerase0i| £|XatE HIE HZ610 FY X B2 HE
Lk
] XH‘OIEA‘l

MY U= Z2HE P[0 BIO|2L[0FS] T HMIZ2 H2HISO T2 AlA

AN

& StofjAf AArELICE

o %g_ ol XM

= Real-Time quantification of DNA and cDNA targets using dsDNA
binding dye

= Gene expression profiling

= Microbial & viral pathogen detection

OHIE AA/AMY
=5'— 3'exonuclease: No
= 3' - 5 exonuclease: No
=3'-Aoverhang: Yes

= Fragment size: ~ 10 kb

OHIE T

= 10X Reaction buffer with (or without) MgCl,: Tris (pH 9.0),
15 mM MgCl,, etc

= 1X dilution buffer: 50% glycerol containing 50 mM Tris-HCl,
0.1 mM EDTA, 1 mM DTT, stabilizers, pH 8.0

=10 mM dNTPs mix: 2.5 mM of each dNTP

osl

500 Units (5 U/pl)

o XF £

50% glycerol containing 50 mM Tris-HCl, 0.1 mM EDTA,
1 mM DTT, stabilizers, pH 8.0

oHER2E
-20C

le) E.I' |(Un|t) x-IO|
One Unit is defined at the amount of enzyme that will incorporate
10 nmole of dNTP into acid-insoluble material in 30 min at 72°C.
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Top DNA Polymerase

o AlS| X}2

o
[=]

M 1 2 3 4 5

M : 1 kb DNA Ladder (D-1040, Bioneer)
Lane 1:10 ng Human DNA

Lane 2:1 ng Human DNA

Lane 3:100 pg Human DNA

Lane 4:10 pg Human DNA

Lane 5 : Non Template

Figure 1. Sensitivity test of Top DNA polymerase using Human genomic
DNA. Each fragment was amplified from a template dilution series (10 ng
to 10 fg DNA per reaction) using 1 U of each Top DNA polymerase.

M : 1 kb DNA Ladder (D-1040, Bioneer)
Lane 1:1 U Top DNA Polymerase

Lane 2:0.5 U Top DNA Polymerase
Lane 3:0.33 U Top DNA Polymerase
Lane 4:0.25 U Top DNA Polymerase

Figure 2. Enzyme activity test of Top DNA Polymerase. Top DNA poly-
merase was serially diluted and used to amplify 10 ng of each human
genomic DNA.

Note: & H|Z0j| L&l Top DNA Polymerases= base incorporation rateS S7kA|217| 2/6+3 point mutationS S8l 5 - 3' exonuclease 2
M8 HHst SAQLICH 12{2 2 dsDNA binding dyeS 0|28t Real-Time qPCROl= AFRSH 4= QUX|2H probeZ 0|28H= Real-Time PCRO|
= AtoHA 2= GIELICE probeS 0|83 qPCRAY Alojl= AccuPower® Dualstar™ gPCR PreMix (Cat. No. K-6100, Bioneer)S 0|&%t= Zig
HEELICh

oFE M
H= 3
JECRLS : S
Top DNA Polymerase 10X Reaction Buffer Dilution Buffer | 10 mM dNTP 20 mM MgCl,
E-3100 1 ml (with MgCl,) Tml -
E-3100-1 1 ml (without MgCly) Tml Tml
500 U Tml
E-3100-2 1 ml (with MgCl,) - -
E-3100-3 1 ml (without MgCly) - Tml
E-3101 1 ml (with MgCl,) Tmlx4ea -
E-3101-1 1 ml (without MgCly) Tmlx4ea Tmix4ea
2,000U Tmlx4ea
E-3101-2 1 ml (with MgCl,) - -
E-3101-3 1 ml (without MgCl,) - Tmlx4ea
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Taqg DNA Polymerase

71 EIHAOI Versatile DNA polymerase

oNIE IR

Taq DNA Polymerase= Thermus aquaticus YT10{|A 2= DNA
polymerase geneg Escherichia coli25E YHAIZI = Hx| 2b4S
HEILHE 2| Thermus aquaticus DNA polymerase4L|C}.

o]
dm

%I-

ox

Lo x
ITL— O

i

E8YIAE

2 ZE a2t templatedi| L3t &2 PIZI=S ZHELICE

A Mot=l HH X5

Enzyme0]| £[Ma}E HIHE X|Z5t0] QP QI PCR BHS 2 -8 RfLICL.
B [l

Hold Us ZUE
& SHoflAf AAFEILICE

Hi

E [¢ff BFO| 2L|0F| T H|F2 A2t ISO & AlA

0S8 UHE
= Real-Time quantification of DNA and cDNA targets using Dual
probe, dsDNA binding dye

= Gene expression profiling
= Microbial & viral pathogen detection

ON|IE /MY

=5'— 3'exonuclease: Yes
= 3' - 5 exonuclease: No

=3'-Aoverhang: Yes

= Fragment size: ~ 10 kb

oMETd

= 10X reaction buffer with (or without) MgCl,: Tris-HCl, KC,
15 mM MgCl,, pH 9.0

= Dilution buffer: 20 mM Tris-HCI, 0.5 mM EDTA, 1 mM DTT,
100 mM KCl, Stablizers, 50% Glycerol, pH 8.0

=10 mM dNTPs mix: 2.5 mM of each dNTP

osl

500 units (5 U/ul)

oXF =Y
20 mM Tris-HCI, 0.5 mM EDTA, T mM DTT, 100 mM KCl, Stablizers,
50% Glycerol pH 8.0

ORI
-20C

o £H2|(Unit) el
One Unit is defined at the amount of enzyme that will incorporate
10 nmole of dNTP into acid-insoluble material in 30 min at 72°C.
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Taqg DNA Polymerase

Figure 1. Using 1 Unit of Tag DNA Polymerase, the activity of the polymerase was
tested on human genomic DNA (A), lambda genomic DNA (B) as template. Each
template DNA was serially diluted by ten-folds, with different ranges.

Lane 1: 100 ng Template DNA Lane 2: 10 ng Template DNA
Lane 3: 1 ng Template DNA Lane 4: 100 pg Template DNA
Lane 5: 10 pg Template DNA Lane 6: 1 pg Template DNA
Lane 7: 100 fg Template DNA

M: 1 kb DNA Ladder (Cat. No. D-1040, Bioneer)

Figure 2. Amplification of fragments ranging from 5 kb to 8 kb from template

Lambda DNA 20 pg with 1 units of Tag DNA Polymerase.

Lane 1: 5kb PCR product  Lane 2: 6 kb PCR product
Lane 3: 7kb PCR product ~ Lane 4: 8 kb PCR product
M: 1 kb DNA Ladder (Cat. No. D-1040, Bioneer)

oL
E-2011 1 ml (with MgCl,) 1Tml -
E-2011-1 1 ml (without MgCly) 1Tml 1 ml
500U Tml
E-2011-2 1 ml (with MgCl,) - -
E-2011-3 1 ml (without MgCl,) - Tml
E-2013 1 ml (with MgCl,) Tmlx4ea -
E-2013-1 1 ml (without MgCly) Tmlx4ea Tmlx4ea
2,000U Tmix4ea
E-2013-2 1 ml (with MgCly) - -
E-2013-3 1 ml (without MgCly) - Tmix4ea
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Pfu DNA Polymerase

High FidelityE 2 76t= A&0]| Z|X3}El Proof-reading 7|52| DNA Polymerase
R
= Gene synthesis

= PCR or Primer extension requested high fidelity
= Blunt-end PCR Cloning or mutagenesis requested high fidelity

OH|IE /MY

=5'— 3'exonuclease: No
= 3' = 5 exonuclease: Yes
= 3'- A overhang: No

= Fragment size: ~ 20 kb

(=
.0
2
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oNIE IR
. . oNE +d
Pfu DNA Polymerase= Pyrococus furiosus2t= bacteria®ijA] |2i ] .
E|S\HA$|—|EI' 3' > 5 exonuclease (proof-reading) activityg IlLlJ_I— %1 = 10X reaction buffer: MgSO4, TrlS‘HC|, KC', (NHA)ZSOA,
Acetylated BSA pH 9.0

01 7|22| Tag DNA Polymerase 2L} fidelity?t F{O{'EL|C}. =3t 5O
HE0|4E JFX| 11 /0] nonspecific product2| 2H4H0| MO, proof—
reading 7|50]| /0| DNA & A| L4l5t= error rates ZAAHASFE

=10 mM dNTPs mix: 2.5 mM of each dNTP

HEZLIC o8k
250 Units (2.5 U/ul)
0 EZFH
« High Fidelity PCR oXF =A
3' = 5'proof-reading activity= &Lt 50 mM Tris-HCl, 0.1 mM EDTA, 1 mM DTT, Stablizers, 50 % Glyc-
= Terminal Transferase Activity erol pH 8.2
Terminal transferase activity 7t 9101 blunt-ended PCR product&
SRR oHatr
- X -20C
Mol U= ZAHE 26l HO|2L[0F] T HIF2 FAeH IS0 B2 AlA
& SHol| A AArEILICE o Ck|(Unit) X2

One Unit is defined at the amount of enzyme that will incorporate
10 nmol of dNTP into acid-insoluble material in 30 min at 72°C.
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Pfu DNA Polymerase

Figure 1. Human DNA was amplified using 1 units of enzyme in 20 pl reaction volume.
Lane 1: 10 ng Lane 2: 1ng

Lane 3: 100 pg Lane 4:10 pg

M: 1 kb DNA ladder (Cat. No. D-1040, Bioneer)

Figure 2. Amplification of fragments ranging from 2 kb to 5 kb from template Lambda DNA 100 pg with 1
units of Pfu DNA Polymerase.

Lane 1: 2 kb fragment

Lane 2: 3 kb fragment

Lane 3: 4 kb fragment

Lane 4: 5 kb fragment

M: 1 kb DNA ladder (Cat. No. D-1040, Bioneer)

F2ye
E-2015 1 ml (with MgSO0.) -
250U
E-2015-1 1T ml 1 ml
Tml
E-2016 1 ml (with MgS0.) x 4 ea -
1,000U
E-2016-1 Tmlix4ea Tmix4ea
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ProFi Taqg DNA Polymerase

Long Range PCRO]| X2}zl DNA Polymerase

Profi Taq DNA polymerase.
t P

m A Ve

‘<">"”Q O monue

oNIE IR
ProFi Taqg DNA Polymerase= Tag DNA polymeraseS iAot A2
M ol 35 280 Heds SFAI1AH Long-Range PCROY| 0L &

2ot MISELICE complex genomic DNA EE+= cDNA templates, low-
copy targets & Lot PCR SEHIS0] A8t = UFLICE

£2 0]2°| human gDNA targetg A=¢et
A

o et o i
uSS Sof 943 DIE U 5E 2820t

= Long Range PCR

Lambda DNAZ| Z#2 30 kb, human genomic DNA2| B2 21 kb
PCRAES BotNO 2 ZEAL » JUSLICE

= X3

et Qs ZUE 2l6h Ho|2L[0Fe] M HIF2 HATHSO SH AlA
& 5t A Al AHEILICE

[RRy= |

0gB Y Hg

= Primer extension

= long-range amplification from genomic DNA
= High amplification efficiency

= Excellent performance on difficult templates
= Amplification of low-copy targets

= High yield and high sensitivity PCR

ON|IE FE/AMY

=5'— 3'exonuclease: Yes
= 3' - 5 exonuclease: Yes
=3'-Aoverhang: Yes

= Fragment size: ~ 30 kb

OXIZE 1

= 10X reaction buffer with (or without) MgCl,: Tris-HCl, KCl,
15 mM MgCl,, pH 9.0

= Dilution buffer: 20 mM Tris-HCI, 0.5 mM EDTA, 1 mM DTT,
100 mM KCl, Stabilizers, 50 % Glycerol, pH 8.0

=10 mM dNTPs mix: 2.5 mM of each dNTP

oz
250 Units (5 U/ul)

oXY =
20 mM Tris-HCI, 0.5 mM EDTA, 1 mM DTT, 100 mM KCl, Stablizers,
50% Glycerol pH 8.0

oEBLE
-20C
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ProFi Taqg DNA Polymerase

SupplierT ~ SupplierS Supplier |

M 1 2 3 4 1 2 3 4 1 2 3 4 1 2 3 4

Figure 1. Comparison of PCR amplification efficiency between ProFi Tag
DNA Polymerase from Bioneer and other suppliers' DNA polymerase.

The cycling conditions for Profi Tag DNA Polymerase were 95°C for 5 min, 30
cycles of 95°C for 20 sec, 55°C for 20 sec and 72°C for 30 sec. PCR reaction us-
ing other suppliers’ DNA polymerase were performed according to each sup-
plier's protocol.

Target: human Insulin receptor gene.

Lane 1: 10 ng of human genomic DNA

Lane 2: 1 ng of human genomic DNA

Lane 3: 100 pg of human genomic DNA

Lane 4: 10 pg of human genomic DNA

M: 100 bp DNA Ladder (Cat. No. D-1030, Bioneer)

Bioneer
2 3 4 1

SupplierS  Supplier T
2 3 4 1 2 3 4 M2Ml

Supplier |

M1 M2 1 2 3 4 1

Figure 2. Comparison of PCR amplification of long targets between Profi
Taq DNA Polymerase from Bioneer and other suppliers’ DNA polymerase.

The cycling conditions for ProfFi Tag DNA Polymerase were 95°C for 5 min, 32
cycles of 95°C for 20 sec and 68C for 15 min. PCR reactions using other sup-
pliers’ DNA polymerase were performed according to each supplier's protocol.
Human genomic DNA was used as a template for PCR amplification.

Lane 1: 11 kb fragment Lane 2: 13.5 kb fragment

Lane 3:17.6 kb fragment Lane 4: 21.4 kb fragment

M1: Lambda DNA/Hindlll marker (Cat. No. D-1050, Bioneer)

M2: 1 kb DNA Ladder (Cat. No. D-1040, Bioneer)

FEHN

E-2201 1 ml (with MgCly) Tml -

E-2202 1 ml (without MgCly) 1Tml Tml
250U Tml

E-2203 1 ml (with MgCl,) - -

E-2204 1 ml (without MgCly) - T ml

E-2205 1 ml (with MgCl,) Tmix4ea -

E-2206 1 ml (without MgCl,) Tmlx4ea Tmlx4ea
1,000 U 1mlx4ea

E-2207 1 ml (with MgCl,) - -

E-2208 1 ml (without MgCly) - Tmix4ea
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HotStart DNA Polymerase

HI0| 2L|0}2] Enzyme-Mediated HotStart 7|=0| 28 =l DNA Polymerase

oNIE IR

SN AHBS10 polymeraseSE S2ISHAIZAE 71E2| HotStart
k= g2, PCR EHS0] HaXQl 27t 40|2(Mg>)2 2gdetiP|E
pyrophosphate (PPi)2t 70°COIM &4d& 2h= LI’ pyrophospha-
tase (PPase)E A3t AJHE2| HotStart DNA polymerase L|Ct,

PCR 8F29| General Equation
Template + Primer + Mg?* +dNTP = Elongation + 2Pi

sy

UHHMOl PCR S & F0{A Mg?= DNA polymerase| activityoi|
FR0H UYES oLICH Mgt ZE=0| 2%t PPIE 018310 PCR 7|
Tl Mg?+2| 7|52 AX[SHH HIE0|XN TES |45 > QELICH

o o
oS8

= Real-Time PCR using dsDNA binding dye
= Multiple primer pairs and amplification of low-copy template
DNA

5 = HotStart PCR, PCR with complex genomic templates/low-copy
E templates/cDNA

E:. = Multiplex PCR

:t( = Primer extension

é = SNP typing

<

=2

(=]

(@)

OH|IE /MY
=5'— 3'exonuclease: No
= 3' - 5 exonuclease: No
= 3'-Aoverhang: Yes

= Fragment size: ~ 12 kb

oXE 14

= 10X reaction buffer: Tris-HCI, KCI, Pyrophosphate, pH 9.0

= 1X dilution buffer: 50% glycerol containing 50 mM Tris-HCl, 0.1
mM EDTA, 1 mM DTT, stabilizers, pH 8.2

=10 mM dNTPs mix: 2.5 mM of each dNTP

=20 mM MgCl,
PCR £h8°H0f| PPase?t PPIS FOIFH PPi= Mo”9t ZREI Mg =c
PPi complex2 346111 PCR #+3:2 {HI$fO 24 PCR %7 ThoflA]
WS HIS0| B2 WFEILIC 15 PCR#S0| 70T ool 5] Z50Units (S UA)
™ PPase?| ZHd3te|0f PPiZt 2Pi2 23|10 Mg 2t si2|El S 2 Y
APSOl PCR 20| FIEILICY 3t S BALZ0|TA S0 PCRY O K R

StiRQ! PPIS PPase?t 2PiZ ZoiZ =M PCR 2H3-dS SIHAIZLI
Cf. PUECH FHIE ALESIX| 247 | WO M| JH THAPH 22| ot

PCR 3 AIFS EHSAP = ™S 21X QS

g UYE Y S0y
H20fA12| DNA polymerase s ot HXSH| Z0]| PCR
IS ES 28fots 59 Y E 4 = non-specific bandLt primer-
dimer@| d& AL,

= Improve product yields

=2 UHEe 50142 QIsl target DNA2| 2582 THAIZ &
USLIEL

= XHodd

Meld U= Z2HE 28l HIO|LIOMS] T X|IF2 FHBH SO FE AlA

—
= =
& StofjAf AArELICE

50% glycerol containing 20 mM Tris-HCl, 0.5 mM EDTA,
1 mMDTT, 100 mM KCl, stabilizers, pH 8.0

oHp 2L
-20C

o £HI(Unit) He|
One Unit is defined at the amount of enzyme that will incorporate
10 nmole of dNTP into acid-insoluble material in 30 min at 72°C.

106 | BIONEER



HotStart DNA Polymerase

Bioneer
HotStart DNA Polymerase

Supplier Q
HotStart DNA Polymerase

Figure 1. Multiplex PCR comparison of genomic DNA using 6 sets of primers and 2 different DNA polymerases

Lane 1: 750 bp fragment Lane 2: 590 bp fragment Lane 3: 450 bp fragment
Lane 4: 360 bp fragment Lane 5: 260 bp fragment Lane 6: 150 bp fragment
Lane 7: Multiplex PCR with primers used for Lane 1~6

M: 100 bp DNA Ladder (Cat. No. D-1030, Bioneer)

Fey
E-3150 0.5ml 0.5ml
250U 0.5ml 0.5ml
E-3150-1 - 0.5ml
E-3151 1,000U 0.5mlx4ea -

www.bioneer.co.kr
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HotStart Tag DNA Polymerase

Antibody-based Hotstart 7|=0| -8l Tag DNA Polymerase

LA

oNIE IR
HotStart Tag DNA Polymeraset= 420|M PCREIS S5 =ie Il
S &ddt= misprimingO|Lt primer| dimer @40 2ot H|Z0|X

oI ZEE YK 4 U HBYLICH

=
cEZH
fE2UIAE
ELQBHHIS0| HAEIOZM AZFO| template Q2 & PCR $:340] I}
SELct
~£0|d
A20{M polymerase?t £44S EX| @D 2 PCR BHSES 412 [}
HIE0|H priming2 LX[g 4 ASLICY.
= Xfed
Mg U= ZutE ol Ho|L|ote] M HZF2 HAsHISO & AlA
&I Stofl A AdAHEILICH

= Real-Time quantification of DNA and cDNA targets using dsDNA
binding dye

= HotStart PCR

= Multiplex PCR

= Automated PCR

OHIE AA/AMY

= 5" - 3'exonuclease: Yes
= 3' - 5" exonuclease: No
= 3'-Aoverhang: Yes

* Fragment size: ~ 10kb

oHIE 1Y

= 10X reaction buffer: Tris-HCl, KCI, 15 mM MgCl,, pH 9.0

= Dilution buffer: 20 mM Tris-HCI, 0.5 mM EDTA, 1 mM DTT, 100
mM KCl, Stabilizers, 50% Glycerol, pH 8.0

=10 mM dNTPs mix: 2.5 mM of each dNTP

osk

250 Units (5 U/ul)

o X3 221
20 mM Tris-HCl, 0.5 mM EDTA, T mM DTT, 100 mM KClI, Stabilizers,
50% Glycerol, pH 8.0

cHBRE
-20C

o THI(Unit) g2
One Unit is defined at the amount of enzyme that will incorporate
10 nmole of dNTP into acid-insoluble material in 30 min at 72°C.

oHH xt=
M 1 2 3 4 5 6 7 8

Figure 1. HotStart Tag DNA polymerase2| specificity test. Single and multiple
PCR results in human genomic DNA p53 gene amplification.

Lane 1: 139 bp Lane 2: 211 bp

Lane 3: 447 bp Lane 4:618 bp

Lane 5: 1,082 bp Lane 6: 1,296 bp

Lane 7: 1,561 bp

Lane 8: Multiplex PCR (139 bp, 447 bp, 618 bp)
M: 100 bp DNA Ladder (Cat. No. D-1030, Bioneer)
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HotStart Tag DNA Polymerase

HotStart Tag DNA Polymerase HotStart DNA Polymerase HotStart DNA Polymerase
M Bioneer Competitor A Competitor B

Figure 2. Specificity comparison between HotStart. Tag DNA polymerase and other competitor's products.
M: 100 bp DNA Ladder (Cat. No. D-1030, Bioneer)

FREN
E-2017 0.5ml

250U 0.5ml

E-2017-3 -

E-2017-2 500U 0.5mlx2ea

E-2017-1 0.5mlx4ea
1,000 U 0.5mlx4ea

E-2017-4 -

www.bioneer.co.kr
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MicroBiome Assay Tag DNA Polymerase

Prevention of contamination by host cell E. coli genomic DNA

oNIE IR
CHE22] Tag DNA Polymerase= Host(E.coli) genomic DNAZt @

|0 Z 7H5-40] OFF =& LICE MicroBiome Assay Tag DNA Poly-
merase= Host gDNA @Y X|ASIH= SXPEQI HitH O 2 |20,
165 rRNA specific primerS 0|86t OPYE2| ZE0| 0L R85
ALEE & UBLICE

My

E
o EFH

= 2% Qeli(E.coli) DNA 2 £|As}
=5 Q2H(E.coli) DNA ¥ 2 2 Q18K microbial PCR Assay A| 2445t
£ False positive 21t £| 2018 4= UELICH
=2 AR EERE
HO| L |ORFe| ZXFXQI HX| WS 0830 %3 R2i DNA 2¥2
£|A5F510 16S rRNA 9171 8! Microbial PCR Assay0f| Hgst g AQ)
LIC}.

B

Motd U= ZOHE QUsH HIO|LIote] T M|IZE2 HHHSO BE AlA
) ol AAHEILIC,

S EEEE

= Routine PCR, multiplex PCR and gPCR

= Allele specific PCR

= 16S and 23S rRNA gene amplification

= Detection of bacteria in samples (e.g. blood)
= DNA labeling reaction & TA-cloning

ONE HA/MY

=5' = 3'exonuclease activity: Yes
= 3' = 5'exonuclease activity: No
=3'-Aoverhang: Yes

= Fragment size: ~ 8 kb

SEL R T

Ho

oHIZE 1

= 10X reaction buffer without MgCl,: 200 mM Tris-HC|,
500 mM KCl Tween 20 0.1%

= Dilution buffer: 20 mM Tris-HCI, 0.5 mM EDTA, 1 mM DTT, 100
mM KCl, 50% Glycerol, pH 7.4

=10 mM dNTPs mix: 2.5 mM of each dNTP

= MgCl; Solution: 20 mM

oz

500 Units (5 U/ul)

o Mg =

20 mM Tris-HCI, 0.5 mM EDTA, 1 mM DTT, 100 mM KCl, Stablizers,
50% Glycerol pH 8.0

oHER2E
-20C

o Ck|(Unit) Ko

One unit is defined at the amount of enzyme that will incorporate
10 nmole of dNTP into acid-insoluble material in 30 min at 72°C.

oM AR
Sensitivity and E.coli gDNA Low Contamination Confirm
A Company

MicroBiome Assay Taq B Company

M1 2 3 4NNN 1T 2 3 4NNN 12 3 4NNN

Figure 1. High sensitivity and Low Contamination DNA of MicroBiome Assay
Taqg DNA polymerase.

Lane 1: E.coligDNA 100 pg

Lane 2: E.coligDNA 10 pg

Lane 3: E.coligDNA 1 pg

Lane 4: E.coligDNA 100 fg

N: Non-Template

NE 74

3 EI-
= MBA Tag DNA Polymerase | 10X Reaction Buffer | Dilution Buffer | 10 MM dNTP | 20 mM MgClz

E-3504 | 500U

1 m without MgCl) mo Aml | ml
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RNA Amplification

Standard RT & RT-PCR Kit

Accupower® RT PreMlX & Master M|X .......................................... ’I ’] 2

Accupower® RT—PCR PreMlX & Master M|X ..................................... ’] ‘]4
High Efficiency RT Kit

AccuPower® CycleScript™ RT PreMix & Master Mix -« «exxerveeeereiieenanns 116
High Sensitivity RT & RT-PCR Kit

AccuPower® RocketScript™ RT PreMix & Master Mix: -« -« -« oeeeeeereeeenanns 119

AccuPower® RocketScript™ Cycle RT PreMix & Master Mix ««-«««--veeeveeens 121

AccuPower® RocketScript™ RT-PCR PreMix & Master Mix ««« -+« «-xeeeeees 124
Long & High Efficiency RT Kit

AccuPower® RocketScript™ RT PreMix, RNase H Minus & Master Mix ««------ 126

AccuPower® RocketScript™ RT-PCR PreMix, RNase H Minus & Master Mix--- 129

Multiplex RT-PCR Kit
AccuPower® RocketPlex RT-PCR PreMix & Master Mix « -+ ««««xerereveeeeenns 131

HotStart RT & RT-PCR Kit

AccuPower® Dual-HotStart™ RT-PCR PreMix: -« -« «««xevvrvrn 133

AccuPower® Dual-HotStart™ RT-PCR PreMix (With UDG) =« «««xxrerrreeeeeees 135
Reverse Transcriptase

M—ML\/ Reverse Transcrlptase .................................................. ‘] 37

CycleSCrlptTM Reverse Transcrlptase ........................................... '] 38

RocketSCr/ptTM Reverse Transcrlptase ......................................... 14’]

RocketScript™ Reverse Transcriptase, RNase H Minus « -+« «xeeeeeeeennn. 143

Conventional PCR Instrument
AlllnOneCycler™ — Go to M. Instruments & Devices
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AccuPower® RT PreMix & Master Mix

M-MLV RTase 7|8t2| T cDNA &4

oNIE IR

AccuPower® RT PreMixe= RNAS templateZ 10 cDNAS B4
[, reverse transcriptase, RNase inhibitor 5 cDNA &0 ZQot 1
‘d 2RSS PreMix typeL 2 TIZ AZAIZI MFLICE [Wh2tM ARSA
= RNA, primer 2! D.W.ZHZ Y510 RT B8 2 et = USLICH
CESt M-MLV Reverse Transcriptase2| RNase H* 7|501| 2|sif cDNA
&g = template RNAZL HIAHE|?| W20l PCR BHS A| THESH= tem-
plate RNAOI| 2[8F HaFS £|20K5IASLICE

o

EXI™
=oo

=

Hald

212t9| PCR tube0f| M-MLV RTase2t cDNA 2fd0f Hest 2= 4
£0| Z2&tz|0] 210 template RNA, primer, D.W.BF 0] HEZ RT 2+
= Y 2~ USLICH DNA 90| B 822 AccuPower® PCR
PreMix2 0|83101 22 PCR #182 +8e +

r

LIt

o)

RT 218 220 FY=PHE HILSIK AZAH, Y212t ERoIHE =

Zyg orgEoz Sl
- Xty

ISO 9001 E& A|AE! S0 one-batch systemS 2 CHEF AAHE|0f

2 batchof| CHSH EX3t QCE HE = #US ERO NELE SF=7|

HE20]| AF XVt CHZC| AR S B2 O 2 Ke g [ 2 tubeDCh 24l
(o]

Stz AL 2HIS siiZ5t01 2ol Qs e ZUE HMSHLIC

038X HE

= First-strand synthesis of cDNA from RNA molecules (RT)
*RT-PCR

= Random priming reaction

= cDNA library construction

= Probe labeling

=mRNA 5" end mapping by primer extension analysis

= Real-Time PCR

OMZ /MY

» Enzyme: M-MLV RTase
= DNase activity: No

» RNase activity: No

= Fragment size: ~ 9 kb

OHERE

-20C

oME AR
Sensitivity & Reproducibility

4 4 & 4 db b 44 4k da do 2B i 2k da db A 34 3 A 4 a3 &

Figure 1. Amplification of GAPDH target gene was detected using human
total RNA (from 10 ng to 10 pg) with AccuPower® RT PreMix.

Lanes 1-4; 10 ng, 1 ng, and 100 pg, 10 pg of total RNA from Hela cells, respec-
tively.

Specific Amplification
M 1 2 3 4

Figure 2. Specific amplification of 5'- UTR region of HCV with AccuPower®
RT PreMix.

Lane 1: negative control

Lane 2,3: HCV positive serum

Lane 4: HCV negative serum

M: 100 bp DNA Ladder (Cat. No. D-1030, Bioneer)
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AccuPower® RT PreMix & Master Mix

Reliability and Reproducibility Test

2 3 4

2 3 4 M 1 23 4 Figure 3. AccuPower® RT PreMix from each lot was tested to confirm reli-

ability and reproducibility.

Human total RNA (panel A: actin, panel B: globin) and hog cholera virus RNA
(panel C) were used as template. Following cDNA synthesis, AccuPower® PCR
PreMix was used to amplify target genes.

Lane 1-4: Reliability test of each lot with AccuPower® RT PreMix

M: 100 bp DNA Ladder (Cat. No. D-1030, Bioneer)

oRERY
7%
K-2041 20 pl/rxn
96 tubes |
K-2043 5Q l/rxn
. . . (with dye)
— 0.2 ml thin-wall 8-strip tubes with attached cap
K-2041-B 20 pl/rxn
480 tubes 20 p|/rxn
K-2043-B (with dye)
K-2040 ZQ pl/rxn
0.5 ml thin-wall tubes with attached cap 100 tubes | (with dye)
K-2042 50 pl/rxn
K-2261-1 AccuPower® RT PreMix _ 10 pl/mxn
—_— thin-wall 96-well flat plate T
K-2261-4 20 pl/rxn
K-2261-2 10 yl/rxn
—_— thin-wall 96-well full-skirted plate EE—
K-2261-5 20 pl/rxn
K-2261-3 10 pl/rxn
EEEEE—— thin-wall 96-well semi-skirted plate 7
K-2261-6 20 pl/rxn
K-2082-1 5 pl/rxn
K-2082-2 thin-wall 384-well full-skirted plate 10 pl/rxn
K-2082-3 20 pl/rxn
K-2263 AccuPower® RT Master Mix 1 ml of 2X Master mix solution

*RTHEZ2 &

S

2 M|Qlst e HI|YSS S tracking dye?t

EAE|0 UX| ESLIEL
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AccuPower® RT-PCR PreMix & Master Mix

M-MLV RTase&t Top DNA Polymerase?|gte| EZ One-Step RT-PCR

oNIE IR

AccuPower® RT-PCR PreMix= low-copy RNA (viral RNA)LE mRNA
£ ZHOZ 5h= cDNA 41t PCRO| 24| B2 Bt tube LHOJIA] 91
£X 02 HHBIOZM 2HHSI D FAMXOZ MY 4 QL= one-step
RT-PCRMIZ YL RT-PCRO| AR L= 2E A2 S Tl5 HEAP =
HIO|L|0[e| 3 7|2 X800 QPE-0| FOLIH, XH2ido| =2
A EUE UE 4= UBLICE E3 2 tubedl] 12| AL 20| 2FE
single use HIZEQ 2, HHEALR 2 Sl= master mix HIZ0A LAlisH=
cross contaminationS B X|& 4= U&LICY,

o R
- maly
21219 PCR tubed|| M-MLV RTase, Top DNA polymerase %! cDNA &

‘d1t PCRO|| ot BE SAS T2tk 0] template RNA, primer
setet D.W.2 0] HIZ one-step RT-PCR £t3& +dY -~ ASL
Cf. ot MI|HE Alof| RSt tracking dye®t X[t ZEtE|0f
0f sample loading bufferS &o1st LQJt Qoo 2 M| ALRE
= AFLICL

-orgy

AccuPower® RT-PCR PreMix= PCR Hh2 =%toio)| E4~ OHHSt &
S WOIo10] ZHATCEMN Y| ERSIHEt: S Ao RE R
X[gct,

- Rt

ISO 9001 & A|AH! 510X one-batch systemQ 2 CHZF AHAHE|Of

2} batchof| Cliet BXjst QCE HE & 7ot AL NELE S5k

7| 20| AR XEVCHEC| AR E BHE O 2 K22 [ 2t tubeDfCh
A

MO
5o
Llot= HXHEHIS sHZSI Mgy U= HE S FMS L

028 YU Hg

= First-strand synthesis of cDNA from RNA molecules (RT)
=RT-PCR

= cDNA library construction

= Gene expression analysis

ONIE A/

= Enzyme: M-MLV RTase, Top DNA polymerase
=5' - 3'exonuclease: No

= 3' > 5 exonuclease: No

=3'-Aoverhang: Yes

= Fragment size: ~ 5 kb

oHERE
-20C
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AccuPower® RT-PCR PreMix & Master Mix

SRR
Sensitivity

BIONEER
2 3 4 5 6 7 8

Supplier |
M 1 2 3 4 5 6 7 8 1

Figure 1. Sensitivity comparison between AccuPower® RT-PCR PreMix
and Supplier | RT-PCR Kit.

Each 10° copies ~ 10° copies of PSTVd used for RT/PCR and the same amount
of RT/PCR products used for electrophoresis

Lane 1:10°copy  Lane2:10%copy Lane 3: 107 copy

Lane 4:10°copy Lane 5:10°copy Lane 6: 10*copy

Lane 7: 10°copy  Lane 8:NTC

M: 100 bp DNA Ladder (Cat. No. D-1030, Bioneer)

Reproducibility

Batch 1
M 1 2 3 41

Batch 2
2 3 41

Batch 3
2 3 41

Batch 4
2 3 4

Figure 2. Comparison of reproducibility test for AccuPower® RT-PCR Pre-

Mix batch 1, 2, 3 and batch 4 products using serial diluted human total
RNA.

Lane 1: 10 ng human total RNA from Hela cell
Lane 2: 1 ng human total RNA from HeLa cell
Lane 3: 100 pg human total RNA from Hela cell
Lane 4: 10 pg human total RNA from HeLa cell

M: 100 bp DNA Ladder (Cat. No. D-1030, Bioneer)

F2 e
K-2055 20 pl/rxn
96 tubes ———
K-2057 50 pl/rxn
— 0.2 ml thin-wall 8-strip tubes with attached cap
K-2055-B 20 pl/rxn
S E— 480tubes |
K-2057-B 50 pl/rxn
K-2056 0.5 ml thin-wall tubes with attached cap 100 tubes | 50 pl/rxn
K-2262-1 10 pl/rxn
E— thin-wall 96-well flat plate E—
K-2262-4 20 pl/rxn
E— AccuPower® RT-PCR PreMix
K-2262-2 10 pl/rxn
S — thin-wall 96-well full-skirted plate E—
K-2262-5 20 pl/rxn
K-2262-3 10 pl/rxn
EEE— thin-wall 96-well semi-skirted plate T
K-2262-6 20 pl/rxn
K-2084-1 5 pl/rxn
K-2084-2 thin-wall 384-well full-skirted plate 10 pl/rxn
K-2084-3 20 pl/rxn
K-2264 AccuPower® RT-PCR Master Mix 1 ml of 2X Master mix solution

www.bioneer.co.kr | 115



c
.8
5

©
2
=
=%

=
<
<
=
£
<
=
a
(@)

AccuPower® CycleScript™ RT PreMix & Master Mix

$ 2 OHA 22 S8t TE 0| CDNA B4

[ =

MH>

2L AH™ALBEE(CTRT, Cyclic Temperature Reverse Transcription)
O] HBE MFYULICEL MAM L2 QIFge2 551 7|=¢l 2t 2= T

1o o =
AtERS2 B 282 S7AIZ # OfL|2} full-length cDNA B0l &
DXL
22t 20 ATALEER 2 X2 HEE(15~407C)0f|A primer annealingO|
[$HE| T 1. 2(50~55C)0flAf template RNAS| 2kt X A4S E0F
= 2~37l stepsS HHE X O 2 MEB10] 7| EL| 42°C UL ELS HLt =
2 REE (DNAS e -+ USLICE BHE 0 Heet 522 oligo dTy,
dNs, dNi; primer?t ZSHEl M ES MEH - QU0 ALE X L= template
RNAZHEO] &2 cDNA B2 2 4 ASLICE KTk 2F tubedi] 12] At
8 20| 2% single use MF2 2, Hh= AHE-2 Shi= master mix |
Z0j| M LH4li5H= cross contaminationg EHX[S 4 QIS LT

Irrr

0| chd 25 ATALBES(FTRT, Fixed Temperature Reverse Tran-
scription) 3! #:2H4 QXA HES(CTRT) 2L ot ZH5LICY,

= CHYd 2 AL BES(FTRT)
- Step 1: RNA denaturation £FA|(65C, 10 min)
- Step 2: cDNA 2+ EHA((42°C, 15 min)
= ek 20 ATALBES(CTRT)
- Step 1: Primer annealing £(25~40C, 30 sec)
- Step 2: cCDNA &4 £|(42~48'C, 4 min)
- Step 3 (optional): DNA template 2XF 712 34 3! cDNA g &
(50~55C, 30 sec)

* 47| BHSOI 2, A2t Y cycle 4= AEI0| 418 K 710] w2t Meyxioz
A

—
Y = UFLIC

N

’ 15°C-37°C Primer annealing

N

55°C Denature of RNA 2" structure

48°C cDNA synthesis

Q0O@0O0® Oligo dT or Random primer
[©oee] DNA Synthesis

000 DNA Synthesis of Denature RNA
Do ¢ 2MSturctured RNA

oENH

= Flexible Reaction Conditions

=8t 20 AHALEES(CTRT)2F 0] 42~55C LHQ| THY 2E0ME
AT EES(FTRT)O| 2FsRILICE

Y

L

RT £rS SE20] FYHE HIFSIH AZAH, Y212t ERrSIH =
2$YS MR |AFLILL

= Controllable Reaction Time

HRSAZE ZZESI2{= QHXL| copy 42t A7|0f [t ZEtE 4 UG
LICH High copy gene?| AL, 1022| QTAt HI SO = & FEoH Qo
cDNAE gt o= ASLIC

- me|d

212}9| PCR tubedi| CycleScript™ RTase2t cDNA &Hdoj| Zest 2E
T A8 9l primer?t |0 210f template RNA, DW.BHE0] HE2
RT HHS S 4oalish 2~ QIAL|CEH cDNA 40| BLHEI2 2 AccuPow-
er® PCR PreMix2 0| 8510{ 22 PCR #r3-2 -3gt 4= QEL|Ct

= RhEd

ISO 9001 EZ& A|AH! 510 A one-batch systemQ 2 CHZF AHAHz|Of
2} batchOi| CHeH HX{3HQCE HEl & 7ot EHO HECE Z5&/7|
20| AL AP} CHEL| A| 25 BHEX O 2 X2[e [ 2f tubeDIC} 24

C
Stz THAF 2XIS siiZ5t01 2l Qs e ZUE HMSHLIC
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AccuPower® CycleScript™ RT PreMix & Master Mix

o
sgung

Sequencing single and double-strand DNA or RNA
RT-PCR

Random priming reaction

cDNA library construction

Probe labeling

mRNA 5'-end mapping by primer extension analysis
Real-Time PCR

MZ A/

Enzyme: CycleScript™ RTase
DNase activity: No

RNase activity: No

Fragment size: ~ 9 kb

-
Ha o
-20C
1.
A At:
42°C30min 55°C 30 min (37°C 2 min/50°C 3min) X6
dT 20 dN 12 dT 20 dN 12 dT 20 dN 12

123456789111213141516M 171819 2021 222324

..':*“ ﬁ‘,ﬂugs «b
l i

Figure 1. Reaction conditions of CTRT compared with that of conventional RT.

The conventional fixed temperature RT reactions at 42°C and 55°C and cyclic
temperature RT reactions at 37°C and 50°C using HeLa cell total RNA (800 ng
each) were performed 800 bp, 1.5 kb, 2.0 kb, and 2.6 kb fragments of hu-
man transferrin receptor gene were amplified with each primers. AccuPower®
CycleScript™ RT PreMix series (dT2o & dN12) preferably shows good results at
CTRT reaction condition.

Bioneer-dT Bioneer-random Supplier CdT Supplier C-dN Supplier -dT Supplier FdN

1234567 8910M111213 14151617 181920 M21222324 25 26 2728 2930

Bk

15kb »

800kb »

Figure 2. Gene amplification test of transferrin receptor compared with
other companies.

The reaction condition was performed according to each manufacturer's recom-
mendation. All cDNAs were reacted with AccuPower® PCR PreMix (Cat, No. K-2012,
Bioneer).

Lane 1~5: AccuPower® CycleScript™ RT PreMix (dTo) incubated at 55°C for 1 hr
Lane 6~10: AccuPower® CycleScript™ RT PreMix (dN:2) incubated at 55°C for 1 hr
Lane 11~15: Ccompany's RT product including dT primer incubated at 42°Cfor 1 hr
Lane 16~20: C company's RT product including random primer incubated at 42°C
for 1hr

Lane 21~25:1 company's RT product including dT primer incubated at 45°C for 1 hr
Lane 26~30: | company's RT product including random primer incubated at 45°C
for 1hr

M: 1 kb DNA Ladder (Cat. No. D-1040, Bioneer)

AccuPower® CycleScript RT PreMix (dTzo)
RT rxn: 42°C 1hr 55°C 1hr cyclic condition 1 cyclic condition 2
M1 2 34 56 78 910111213141516 M 171819 20 21 22 23 24 25 26 27 28 2930 3132
1kbGAPDH »

300 bp actin

v

AccuPower® CycleScript RT PreMix (dT12)
R rxn: 42°C 1hr
M1234 5678591011 1213141516 M 1718 1920 21 222324 2526 27 28 29 30 31 32

55°C 1hr cyclic condition 1 cyclic condition 2

1kb GAPDH

300 bp actin

Figure 3. RT reaction at various temperature and short reaction time.

Rxn. condition: conventional 42°C 1 hr, 55°C 1hr & cyclic reaction 1: (37°C 2
min/50°C 3 min) X 12, cyclic reaction 2: (37°C 1 min/ 47°C 3 min/ 55°C 1 min) X
12. This product shows thermal stability.

Target: Human GAPDH, human B-actin

Lane1,5,9,13,17,21, 25 & 29: Hel a cell total RNA 100 ng

Lane 2,6, 10, 14, 18, 22, 26 & 30: Hel a cell total RNA 10 ng

Lane 3,7,11,15,19, 23,27 & 31: Hel a cell total RNA 1 ng

Lane 4, 8,12, 16, 20, 24, 28 & 32: HeLa cell total RNA 100 pg

M: 100 bp DNA Ladder (Cat. No. D-1030, Bioneer)

60min 20min  10min 60min 20min 10min

1234M567809101112
kb CAPDH=> FT g ".- "-

300 bp actin ==

Rxn. time :

1314 15 16 M 17 1819 20 21 22 2324

T LR T L T T

Figure 4. Amplification results at various reaction times.

CycleScript™ RT PreMix (dT0) was performed cyclic temperature RT accord-
ing to (37°C 2 min/50°C 3 min); X12, X4, X2 cycles. 10 min reaction is enough.
Hela cell total RNA templates were serially diluted such as 100 ng, 10 ng, 1 ng,
100 pg.

10 min: 2 times of 2 minutes at 37°C and 3 minutes at 50°C

20 min: 4 times of 2 minutes at 37°C and 3 minutes at 50°C

60 min: 12 times of 2 minutes at 37°C and 3 minutes at 50°C

Lane 1,5,9,13,17,21: 100 ng of HeLa cell total RNA used for reaction

Lane 2,6, 10, 14, 18, 22: 10 ng of Hel a cell total RNA used for reaction

Lane 3,7,11,15,19, 2: 1 ng of HelLa cell total RNA used for reaction

Lane 4,8,12,16, 20, 24, 28, 32: 100 pg of HeLa cell total RNA used for reaction
M: 100 bp DNA Ladder (Cat. No. D-1030, Bioneer)

www.bioneer.co.kr | 117



c
.8
5

©
2
=
=%

=
<
<
=
£
<
=
a
(@)

AccuPower® CycleScript™ RT PreMix & Master Mix

SR HE A2 2
K-2046 dN6
K-2045 20 pl/rxn | dN12
K-2044 dT20

96 tubes
K-2049 dN6
K-2048 50 pl/rxn| dN12
K-2047 dT20
0.2 ml thin-wall 8-strip tubes with attached cap
K-2046-B dN6
® in+T™M
K-2045-B AccuPower Cyc/eScnpt RT 200 dN12
PreMix
K-2044-B dT20
480 tubes
K-2049-B dN6
K-2048-B 50 pl/rxn | dN12
K-2047-B dT20
K-2050-2 dN6
K-2050-1 0.5 ml thin-wall tubes with attached cap 100 tubes 50 pl/rxn | dN12
K-2050 dT20
® [N F+TM
K-2051* AccuPower® Cyclescript™ RT 1 ml of 2X Master mix solution

Master Mix

* Master Mix | Z2| A<, primer(dTz & dNey= EE0| EHO|| M ZEIL|CE
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AccuPower® RocketScript™ RT PreMix & Master Mix

12 P4 40| §{0j't RocketScript™ RTaseS X 8310{ 2Kt 71& RNA2| cDNA &

oNIE IR

AccuPower® RocketScript™ RT PreMixe= HO|QL|OPt X1 7|
=2 st Thermostable RTase (RocketScript™ Reverse Tran-
scriptase) ML 2, 7|20f O{2H{RE =& 2K 712 RNAS| cDNA
P2 2o R 3Tt 4 QIEL|CH YHHEQI M-MLV RTases 1
20|M 242 40 X2(42°C)0f| M RTE +SIEE 2Kt X RNAQ
cDNA 40| ofESL|Ct & QFgdE 71l RocketScript™ RTases=
T2(700)0ME E8E RXISI 2%t & RNAE Z01 LH?| TiE0]
full-length cDNA ol 8O[FHLIC} 3t ¥hS 80| 40t 10 fgo
human total RNAT 3% 0 2 ATALE! 2= QI&L|CE ESH 2F tubed|
13| AR 20| £l single use MEQ 2, HH2 AL S 8= master

mix MZ0f| M LASH= cross contaminationg ¥X[& 4 QU&LIC

M-MLV at42°C Competitor | at 50°C RocketScript at 70°C

Note: Schematic representation of the 5 UTR of a gene, with
complex secondary structure, at three different temperatures.
Note that RocketScript™ RTase shows full activity at 70°C allow-
ing it to synthesize the complete gene sequence where M-MLV
and other reverse transcriptase’s fail.

o EXH

= Thermostable Activity

70CoIME 22 2H= FH Ot & QY4 9| RocketScript™ RTase &
8O= 24 71 RNAL| cDNA /g0l MBfRILICt cDNA B RE=
42~70°CNHX| CiQfot 22 Y 4 U0 RO =2 (DNAE g4

o 4 L,

U re
o O
X
Ql

212+0] PCR tubeOf| RocketScript™ RTase2t cDNA THd0 Last 2
£ 14 20| ZotE|0] 210 template RNA, primer, D.W.2HZ0{ Ht 2
RT Et2S oliet 4= QIELICH cDNA B0 B BFSE2 AccuPow-
er® PCR PreMix& 0| 830{ 2HIZ PCR HH32 483 4 UELICH
Tt

ISO 9001 & A|AH! SI0|A] one-batch systemQ 2 CHEF A4tz |0
2} batchol| CHSF HX{ot QCE HE 2 Z Yot EHL HECE S2E7|
IHZ0]| AFEXPVt CHRC| A| 25 BHE X O 2 X2 [ I 2k tubeDfCH LAY
She X 2X|E sl E5H0 Aot g U= A AnE MS 2L ch

[

o [m]
oZBHUHE

= First-strand synthesis of cDNA from RNA molecules (RT)
*RT-PCR

= Random priming reactions

= cDNA library construction

= Probe labeling

*mRNA 5-end mapping by primer extension analysis

= Real-Time PCR

OMZF /MY

= Enzyme: RocketScript™ RTase
= DNase activity: No

= RNase activity: No

= Fragment size: ~ 10 kb

o E
-20C

www.bioneer.co.kr | 119



c
S
5]
L
=
=

s
<
<
=
E:
=
o
J

AccuPower® RocketScript™ RT PreMix & Master Mix

o Ald X2

Thermostable Activity

A) Supplier | Reverse Transcriptase
42°C 50°C
12 3 4.5 6.7 8 1 2 3 4 5 67 8 M

B) AccuPower® RocketScript™ RT PreMix
42°C 50°C
1 23 4 5 6 7 8 4

Figure 1. Sensitivity comparison between AccuPower® RocketScript™ RT
PreMix and M-MLV RTase.

Sensitivity results of AccuPower® RocketScript™ RT PreMix using GAPDH
compared with conventional reverse transcriptases.

Each 10 fg~100 ng of total RNA used for RT and the same amount of RT prod-
ucts used for electrophoresis.

Lane 1: 10 fg human total RNA from Hela cell

Lane 2: 100 fg human total RNA from HeLa cell

Lane 3: 1 pg human total RNA from HeLa cell

Lane 4: 10 pg human total RNA from HeLa cell

Lane 5: 100 pg human total RNA from Hela cell

Lane 6: 1 ng human total RNA from HeLa cell

Lane 7: 10 ng human total RNA from HeLa cell

Lane 8: 100 ng human total RNA from HeLa cell

Sensitivity Test
_ RocketScript ) Supplier Q - Supplier |
E RT PreMix H E ﬂ E
ViR A A AR AN AR AN AN AR AR T T

10,000 2391 25.63 2443
1,000 27.33 2892 28.03
100 30.62 3242 30.88
10 33.63 3543 33.95
Efficiency 104% 103% 108%
Linearity 0.9999 0.9996 0.9995

Figure 2. Sensitivity comparison between AccuPower® RocketScript™ RT
PreMix and Supplier RTases using Real-Time PCR.

Rxn. conditions: conventional 1 hr incubation at 60°C, deactivation at 95°C for
5min

All cDNAs were amplified with AccuPower® DualStar™ gPCR PreMix (Cat. No.
K-6110, Bioneer).

]
oFEZE

Enhanced Performance
A) Supplier | Reverse
Transcriptase (RT at 50°C)

B) AccuPower® RocketScript™
RT PreMix (RT at 50°C)

2,3k 3, 2kb 5.2k 2,3kb 3.2kb 5.2kb
M1 2 3 M1 2 SM 123

M 12 3 M1 2 3 M1 23

Figure 3. Comparison of amplification efficiency between AccuPower®
RocketScript™ RT PreMix (A) and competitors M-MLV RTase (B).

RocketScript™ is able to handle a wide range of sample concentrations and
transcript lengths so your downstream applications are minimally affected by
the reverse transcription step.

Lanes 1-3: 1,000 ng, 100 ng and 10 ng of total RNA from HeLa cells, respec-
tively.

Note: Competitor products show inhibition at high input concentrations of to-
tal RNA

IR HS HEY 4

K-2101 20 pl/rxn
96 tubes

K-2103 50 pl/rxn

AccuPower® RocketScript™ RT PreMix | 0.2 ml thin-wall 8-tube strips with attached cap

K-2102 20 pl/rxn
480 tubes —————

K-2104 50 pl/rxn

K-2105 AccuPower® RocketScript™ RT Master Mix

1 ml of 2X Master mix solution
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AccuPower® RocketScript™ Cycle RT PreMix & Master Mix

12 O0Pd/40]| §{0{'t RocketScript™ RTase?t CTRTE H&

oNIE IR

AccuPower® RocketScript™ Cycle RT PreMixe= HIO|QL[OP} &
Aoz JHESH Thermostable RTase (RocketScript™ Reverse
Transcriptase)2t =2t 2= ATA HEZ(CTRT, Cyclic Temperature
Reverse Transcription) 7|=0| §&E AHMICH cDNA synthesis& X
ZYLICE O] HEE 12(700)0ME 2HEE RAIY 5 U= Rock-
etScript™ RTaseZ &2t 2= TALEES(CTRT)0H| HESHE =2 £| X5}
5| HZO 2, OFNS 24t TXZ J1EI RNASE S5O 2 full-length
CDNAZ e 4= QELICE B8 280| #0t 10 fg2| human total
RNAOIME HE MO =2 cDNA P82 & o= USLICE BLS0]| Mgt 5
=9 0ligo dTo, dNs, dNi, primer?} LetEl HIE-S MEHSH 4~ QIO{ A A}
8Xt= template RNARF D.W.ETHEO &7 (DNA S & = AUS
L|CH EE3E 2f tubed]] 13] AFE 220 23 single use HZO 2, Bt
2 A S St= master mix HlE0|A] Z485H= cross contamination
EHIE XL

M-MLV at42°C Competitor | at 50°C RocketScriptat 70°C
N (YO N
=% QU
/Fgﬂ// L

Note: Schematic representation of the 5" UTR of a gene, with
complex secondary structure, at three different temperatures.
Note that RocketScript™ shows full activity at 70°C allowing it to
synthesize the complete gene sequence where M-MLV and other
reverse transcriptase's fail.

OF

t

w2t 2 & ARSI thermostable RTase (Rocketscript™ RTase)
o get 7|e2 U 282 37 AH cyde +E XS L2 &
TOIRNAZHE &4 c(DNAS Y 4 UFLICE

= Thermostable Activity

70CHME ES 2h= F O & 9P 9| RocketScript™ RTase &
20 24t 11X RNAS| cDNA 20 HstatL|Ct cDNA e 2=
42~70CHHX| CHFot 2 2 AT 4= /0] EIXOZ cDNAS &4
& 4 Bl

* Flexible Reaction Conditions

w2t 20 AWALEES(CTRT) 2 HE0{ 42~70°CLHS| TH 20l
AL BES(FTRT, Fixed Temperature Reverse Transcription)O| 7t
gLct.

- )y

2}2+9| PCR tubelf| RocketScript™ RTase2t cDNA &0 Last 2
E 74 4E0| I$HE|0] Q0] template RNAR} D.W.BF '£0] HiZ RT
Bt S S8 o USLICE cDNA 0| Bt B3 E2 AccuPower®
PCR PreMix2 085101 ZHIZ PCR #8828 = AZLICE

= R

ISO 9001 & A|AH SI0|A] one-batch systemQ 2 CHEF AAHE|0f
2} batchof CHet HX{ot QCE HE 2 # et ZEHO HECZE 325/7|
M0l AP} CHREC| A2 5 HHE XM O 2 X2[E I 2} tubeOICt E/d

[ R |
Stz AL 2RIS siiZ5t01 2ol QU= e ZUE HMSELIC

o o
oZ2gUHE

= First-strand synthesis of cDNA from RNA molecules (RT)
*RT-PCR

= Random priming reactions

= cDNA library construction

= Probe labeling

= mRNA 5'-end mapping by primer extension analysis

= Real-Time PCR

ONE HA/MY

= Enzyme: RocketScript™ RTase
= DNase activity: No

= RNase activity: No

* Fragment size: ~ 10 kb

oEBLE
-20C
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AccuPower® RocketScript™ Cycle RT PreMix & Master Mix

42°C _50°C _60°C 42°C

50°C _60°C

A B A B A B A B A B A B
M OB A L 2 1232 1

M 1 2 12 12 12 12 12

Figure 1. Complex RNA amplification results of AccuPower® RocketScript™
Cycle RT PreMix.

Each target gene (MYC, TFRC) was amplified after performing reverse tran-
scription with AccuPower® RocketScript™ Cycle RT PreMix.

Rxn. conditions: Conventional 1 hr incubation at 42°C, 50°C, or 60°C, deactiva-
tion at 95°C for 5 min

A: M-MLV Reverse Transcriptase

B: AccuPower® RocketScript™ Cycle RT PreMix with Oligo (dTzo)

Lane 1: 100 ng Human total RNA from HeLa cell

Lane 2: 10 ng Human total RNA from HelLa cell

a)

Bioneer Supplier A SupplierP

SupplierQ

SupplierI

TFRC

b;
2 Supplier A Supplier P

Bioneer Supplier]  SupplierQ

Figure 2. Comparison of amplification efficiency between AccuPower®
RocketScript™ Cycle RT PreMix and competitors' RTases.

a) Sensitivity test

Target: Human TFRC

Lane 1: 100 ng human total RNA from HeLa cell

Lane 2: 10 ng human total RNA from Hela cell

Lane 3: 1 ng human total RNA from Hela cell

Lane 4: 100 pg human total RNA from Hela cell

M: 1 kb DNA Ladder (Cat. No. D-1040, Bioneer)

RT reaction condition is performed according to each manufacturer's recom-
mendations.

(b) Full-Length cDNA synthesis test

RT reactions were performed according to each manufacturer's recommenda-
tion. All cDNAs were amplified with AccuPower® HotStart PCR PreMix (K-5050)
from Bioneer

Note: Competitor products show inhibition at high input concentrations of to-
tal RNA.

Lane 1: 1 pyg human total RNA from HeLa cell

Lane 2: 100 ng human total RNA from HeLa cell

Lane 3: 10 ng human total RNA from HeLa cell

FTRT 1 cycle 10 cycles
10,000 19.46 18.77 18.51
1,000 2411 24,04 2293
100 29.78 28.35 28.19
10 32.87 33.00 31.05

Figure 3. Low copy species enrichment by cycle.

Comparing FTRT (Fixed Temperature RT) to 1 and 10 cycle(s) of CTRT reveals
progressive improvement of detection of cDNA in subsequent gPCR for CTRT
as copies of template RNA decrease.

FTRT: 60 min incubation at 50°C followed by 5 min deactivation at 95C

CTRT: Cycles of 37°C annealing 10 sec, 50°C cDNA synthesis 4 min, 55C sec-
ondary structure melting and cDNA synthesis 30 sec

Target: Human GAPDH

Human total RNA from Hela cells

gPCR with AccuPower® GreenStar™ qPCR PreMix (Cat. No. K-6210, Bioneer)
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AccuPower® RocketScript™ Cycle RT PreMix & Master Mix

=
oFEHEE

IIEEI S NEH 4

K-2205 e 20 pl/rxn
K-2207 50 pl/rxn
K-2208 20 pl/rxn

—— 96 tubes dN12 —
K-2210 50 pl/rxn
K-2201 ipt™ 20 pl/rxn

ST AccuPower® Rocket;cnp £ Cycle RT 0.2 ml thin-wall 8-tube strips with attached cap dt2z0
K-2203 PreMix 50 pl/rxn
K-2206 dN6 | 20 pl/rxn
K-2209 dN12 | 20 pl/rxn

e — 480 tubes
K-2202 §120 20 pl/rxn
K-2204 50 pl/rxn
K-2216* AccuPower® czgf::ﬁzp £ Cycle RT 1 ml of 2X Master mix solution

* Master Mix H|Z2| 22, primer(dNzo & dNe)= 0| EE0j| M| ZEL|C},
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AccuPower® RocketScript™ RT-PCR PreMix & Master Mix

1.2 ot4/40| S0t RocketScript™ RTaseE X-8%t One-step RT-PCR

oNIE IR
AccuPower® RocketScript™ RT-PCR PreMixe= HIO|QL|OFPF Xt
X0 2 J{Est thermostable RTase (RocketScript™ Reverse Tran-
scriptase)2t ProFi Tag DNA polymerase, dNTP, reaction buffer 2
T3 HZAIZ! one-step RT-PCR XMIZLICt cDNA &1t PCRO| 2t
A BrE2 L2l tubedfM one-stepR 2 +ldh= MU LICE Rock-
etScript™ Reverse TranscriptaseE 023810 T120|A RT 2HE& &
sisto 244, RNA 24 X I} 2481H A El template RNACIAME St
MO 2 RT-PCR productE ¥ == USLICH RocketScript™ RTase=
2E’40] O F{OLt low copy RNAZRE{ cDNAS E2 R2Z &dY
= USLICH K3 2 tube| 12] AFE 20| 252 single use HIZ2
2, 52 AL S Sh= master mix M[Z0]|A] 2A8SH= cross contamina-
tion 2HIZ YAt
M-MLV at42°C

Competitor | at 50°C RocketScript at 70°C

Note: Schematic representation of the 5'UTR of a gene, with
complex secondary structure, at three different temperatures.
Note that RocketScript™ shows full activity at 70°C allowing it to
synthesize the complete gene sequence where M-MLV and other
reverse transcriptase's fail.

o Ed
» Thermostable Activity
70CHM T &S 2= FHojt G OPY 49| RocketScript™ RTase X
8OZ 24 71 RNA2| cDNA ol MEtRiLICt. cDNA g Rz=
42~TO°COHR| TS 22 2 M3 4 9l O 2 cDNAS &y
& 2= AUFLICE

SLICH
“niRE
AccuPower® RocketScript™ RT-PCR PreMix2 cell, tissue S0f|lA{
23k human total RNA2| 10 pg (target: B-actin)OflA = one-step
RT-PCRO| 7t&2t MIZ LTt
» Long Range RT-PCR
Human total RNA 10 pg2 2 full-length size?t 5.2 kb (target: Hu-
man TFRC) target= one-step RT-PCRO| 7FH5&fL|Ct
- m2|y
2}2t9| PCR tubed|| RocketScript™ RTase, ProFi Tag DNA poly-
merase % cDNA gd1t PCROf| R0t RE 714 =0] ZEetk|of R
0f template RNA, primer set, D.W.2+2 '@0{ HIZ one-step RT-PCR
Bt S Y o USLICEH L3 TIPS Alof BRS tracking dyet
AUH|7F ZEtE|0] /0] sample loading bufferE &7t L@t glo
D2 2HHOIH| ALY = UELICE
- Rt
ISO 9001 & A|AH S0 one-batch systemQ 2 CHEF AAHE|Of
2} batchOi| CHeH X3t QCE HEl & # Yot EHQ HECRE 35 &/7|
M0l AFEXI} CHRES| A2 5 HHE X O 2 X2[E I 2} tubeOICH LY

C
St B 2XIE 2510 My Qs dE 2AE HSHUC

S EEEE
= First-strand synthesis of cDNA from RNA molecules (RT)
=RT-PCR

= cDNA library construction

= Gene expression analysis

ONE A/

= Enzyme: RocketScript™ RTase, ProFi Tag DNA polymerase
= 5" > 3'exonuclease: No

= 3' - 5'exonuclease: No

=3'-Aoverhang: Yes

* Fragment size: ~ 6 kb

OHHRE
-20C
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AccuPower® RocketScript™ RT-PCR PreMix & Master Mix

A Xtz
Bioneer  Supplier @ Supplier P Supplierl  Supplierll Bioneer  Supplier @ SupplierP Supplierl
M1 2 34 123 4 1.215 41234 123 42 Mod 2 9= 23 S gig L2 3

Figure 1. Performance comparison between AccuPower® RocketScript™ RT-PCR PreMix and competitor RT-PCR kits.

Complex secondary structure RNA species amplification by RocketScript™ is outstanding compared to the leading competitor’'s reverse transcriptase. RT reactions
were performed according to each manufacturer's recommendations.

Lane 1: 10 ng of total RNA from Hela cells

Lane 2: 1 ng of total RNA from Hela cells

Lane 3: 100 pg of total RNA from HelLa cells

Lane 4: 10 pg of total RNA from HeLa cells

Bioneer Supplier| Supplier @

1 2 3 L 2 3 1 2 3 M Figure 2. AccuPower® RocketScript™ RT-PCR PreMix shows enhanced performance com-
pared to competitors.

One-step RT-PCR reactions were performed with 100 ng total RNA from Hela cells using reagents
and conditions specified in each manufacturer’s protocol.

Lane1:3kb Lane2:45kb Lane3:5.2kb

RT reaction condition is performed according to each manufacturer's recommendations.

Batch1 Batch2 Batch3 Batch4

M1234123412341234 Figure 3. Highly reproducible amplifications.

Amplification of an 500 bp target gene was detected using human toal RNA (from 10 ng to 10 pg)
with AccuPower® RocketScript™ RT-PCR PreMix.

As shown in figure 3, highly reproducible amplifications were achieved within each Lot. set of trip-
licates

Lane 1: 10 ng of total RNA from Hela cells

Lane 2: 1 ng of total RNA from HelLa cells

Lane 3: 100 pg of total RNA from HeLa cells

Lane 4: 10 pg of total RNA from Hela cells

<Ll
K-2501 20 pl/rxn
e 96 tubes ou/
K-25 ® int™ RT- 50 pl/rxn
AccuPower Rocke?Scr/pt RTPCR 0.2 ml thin-wall 8-tube strips with attached cap
K-2502 PreMix 20 pl/rxn
480 tubes
K-2504 50 pl/rxn
® int™ -
K-2505 Accupower RocketS;r/pt RTPCR 1 ml of 2X Master mix solution
Master Mix
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AccuPower® RocketScript™ RT PreMix, RNase H Minus & Master Mix

RNase H activityZ X|+5}0{ Long RNAZ| Full-length cDNA g

oNIE IR

AccuPower® RocketScript™ RT PreMix, RNase H Minus< HEO| 2L
OIO|A SR} © 2 JHEEst Rocket Script™ RTase, RNase H MinusE At
85t HIZQLIC} RNase H activity= cDNA &4 A|0i| cDNAR} hybrid
El 30| RNAE HHote ¥ st=h| HE 45t RNase HO| &
‘88 2 =[H cDNA & A1 22{0l= o2 F7| UHZ0]| 2 size2|
CDNAZ $Hd& 2= ¢ ELICt AccuPower® RocketScript™ RT Pre-
Mix, RNase H Minuse SXHH SM3st J7|=8 0|23810] RNase H &
42 H|AH5I0 long target RNAS| cDNA $H0f S8 A% 5! ol
ZE=I1EF0{LE 10 pgQ| human total RNAOIME HEXOZ cDNA &
Y2+ ASBLICL

LSt RocketScript™ Reverse Transcriptase (RNase H Minus),
RNase inhibitor S cDNA 40| Lot SIS B2 tubed]| HXA|
A template RNA & primer, D.W.Q| A712t0 2 £213 cDNA g4 e
o Q= meot MZYLICE E3 2t tubedl| 12| ARE 20| 2FE
single use HZQ 2, HH= ALR S SH= master mix HE0||A LAlist=
cross contamination 2H|Z & X[SHL|C,

0B

= Thermostable Activity

70CHNE EHds 2= FHO F oPH 49| RocketScript™ RTase X
2OF 2K 11X RNAQ| cDNA eHdof| MatstL|Ct cDNA e 2r=
42~T0°COFX| Cist L 2 MAsh & Q10 SO Z cDNAE T
& 4 UG

= RNase H activity XA

RocketScript™ RTase, RNase H Minusi= cDNASH TFH0]| A AHA |
= RNA/DNA hybridE £6l{5t= RNase H 20| ¢104 21 target RNA
9| cDNA g0l ol =2 TIAEE K22 S 52| RNAC

22
M g 9522 35 + ABULL

2}2+9| PCR tubeli| RocketScript™ RTase@t cDNA 4o He

£ 14 ME0| ZetE|of 0| template RNA, primer, D.W.2HS
Of HIZ RT B2 &Y = AUSBLICE cDNA 40| Bt BES:
AccuPower® PCR PreMix O|2304 ZH}2 PCR HI2Z 23
UAELICE

MHo
> rlo oL rot

ot

= RHEdd

ISO 9001 & A|AH S10JA one-batch systemQ 2 CHZF A4Hz|0]
2} batchOi| CHeH X3t QCE HEl & A Yot EHQ HECRE 32 &7|
20l AFSAP} CHE S| AR & HHR M O 2 X[ 1l 2f tubeDtTt A
St= HAL ZHIE SHZSH] 2o d U= A ZUE MSELct

0g2 YUY
= First-strand synthesis of cDNA from RNA molecules (RT)
= RT-PCR

= Random priming reactions

= cDNA library construction

= Probe labeling

= mRNA 5'-end mapping by primer extension analysis

= Real-Time PCR

OMZF /MY

= Enzyme: RocketScript™ RTase, RNase H Minus
= DNase activity: No

» RNase activity: No

» RNase H activity: No

= Fragment size: ~ 12.5 kb

OHARE
-20C
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AccuPower® RocketScript™ RT PreMix, RNase H Minus & Master Mix

amplicon length (kt)
MLMZ 1 1 2 2 3 3 4 4 5 5 6 6 7 7 & 8§ 9 9 10 10MZML

Figure 1. Performance of the AccuPower® RocketScript™ RT PreMix, RNase
H Minus in two-step RT-PCR.

Target mRNAs ranged from 500 bp to 11 kb were reverse transcribed by using
AccuPower® RocketScript™ RT PreMix, RNase H Minus. With each cDNA, PCR
was performed by using AccuPower® ProFi Tag PCR PreMix (Cat. No. K-2631,
Bioneer). Template sizes are indicated above the gelimage.

M1; 1 kb DNA Ladder (Cat. No. D-1040, Bioneer)

M2; Lambda DNA/Hind Il Markers (Cat. No. D-1050, Bioneer).

BIONEER- RocketScripf* RNase H(-) RT PreMix
50°C 55°C 60°C 65°C 70°C
3 4 1 2 3 4 1 2 3 41 2 3 4 1 2 3 4

M 1 2

Figure 2. Thermal stability using BIONEER AccuPower® RocketScript™ RT
PreMix, RNase H Minus.

Synthesis of cDNA at 50°C-70°C for 30 mins using 100 ng, 10 ng, 1 ng and 100
pg of 600 bp RNA transcript as a template using RocketScript™ RNase H(-) RT
PreMix. RocketScript™ RNase H(-) RT PreMix completed synthesis of 70°C.

a-catenin 3.4 kb
M 1 2 3 4

FIB-7.1 kb
2 3

FIB-9 kb
2 3

TFRC 4.7 kb
2 3

M1 4 M 1 4 M1 4 M

BIONEER
50°CRT

Supplier T
50°CRT

SupplierTI
50°CRT

Supplier P
42°CRT

Figure 3. High synthesis rate at 50°C using BIONEER AccuPower® Rock-
etScript™ RT PreMix, RNase H Minus.

Synthesis of cDNA at 50°C or 42°C for 10, 20, 30 and 60 min using 1 pg of 9 kb RNA
transcript as a template using Bioneer cDNA synthesis kit and other kits for first
strand cDNA synthesis. Reaction products were resolved on a 1% alkaline agarose
gel. Bioneer cDNA synthesis kit completed synthesis of 9 kb transcript in 10 min.
Lane 1:RT10min Lane 2:RT20min Lane 3:RT30min Lane 4:RT 60 min
M; 1 kb DNA Ladder (Cat. No. D-1040, Bioneer)

BIOMEER- RocketScripf™ RNase H(-) RT PreMix

PGK 320bp  Myc498bp  GAPDH542bp TFRC780bp  TUBB 1kb

M Gl 2 53 ed b2 3 @4 ) G2 F 4 3 4 il 12 5 gl

SupplierI- S Il Reverse Transcriptase

PGK320bp  Myc498bp  GAPDH542bp TFRC780bp  TUBB 1kb
M1 2 3 4 1 2 3 4 1 2 3 41 2 3 4 1 2 3 4

Figure 4. Sensitivity comparison of the various target.

Rxn. conditions: Conventional 30 min incubation at 50°C deactivation at 95C
for 5min

Lane 1: 10 ng of total RNA from Hela cells

Lane 2: 1 ng of total RNA from Hela cells

Lane 3: 100 pg of total RNA from Hela cells

Lane 4: 10 pg of total RNA from HeLa cells

100 18.81
10° 21.96
104 25.29
10° 29.16
102 3243
10 35.70
1 39.01

Figure 5. Broad dynamic range of AccuPower® RocketScript™ RT PreMix,
RNase H Minus.

First-strand cDNA was generated using the AccuPower® RocketScript™ RT Pre-
Mix, RNase H Minus. cDNA was amplified using the AccuPower® Plus DualStar™
gPCR PreMix on the Exicycler™ 96 Real-Time Quantitative Thermal Block from
Bioneer. The standard curve illustrates high linearity (R? = 0.999) across a broad
range of input RNA, suggesting that the relative representation of specific RNA
transcripts is preserved in the cDNA pool regardless of the abundance of total
RNA. Amplification was performed on 10-fold serial dilutions of HeLa total RNA
(Tugto1pg).
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AccuPower® RocketScript™ RT PreMix, RNase H Minus & Master Mix

Spetza ws iz BEr
K-2221 20 pl/rxn
K-2223 50 pl/rxn
K-2245 aNe 20 pl/rxn
K-2246 50 pl/rxn

96 tubes
K-2247 N2 20 pl/rxn
K-2248 int™ 50 pl/rxn
ACCUPOW?@ RocketSc.npt RT 0.2 ml thin-wall 8-tube strips with attached cap
K-2241 PreMix, RNase H Minus 120 20 pl/rxn
K-2243 50 pl/rxn
K-2222 20 pl/rxn
K-2224 50 pl/rxn
480 tubes
K-2242 4120 20 pl/rxn
K-2244 50 pl/rxn
K-2249* AccuPower® RocketScript™ RT 1 ml of 2X Master mix solution

Master Mix, RNase H Minus

* Master Mix &|Z2| A2, primer(dTz0 & dNey= HEL| EEO| M ZEIL|CH,
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AccuPower® RocketScript™ RT-PCR PreMix, RNase H Minus & Master Mix

RNase H /40| M| &|0f Long size cDNA &4 715$F One-step RT-PCR

oNIE IR

AccuPower® RocketScript™ RT-PCR PreMix, RNase H Minus&
70CH M BEZ0] I8t RocketScript™ RTase, RNase H Minus 2f
ProFi Tag DNA polymerase, dNTP, reaction buffer & Zl& ZEA|
71 one-step RT-PCR HZYLIC}. RNase H activity= cDNA $H4d A|of|
cDNA®} hybrid & F#2| RNAZ MMtz S Sh=tl| HF Lot
RNase H2| 2dS 27| &[T cDNA 2 A1 29|z F&E 37| mf
20]| 21 size2| cDNAS et 5= G| EILICt. RocketScript™ RTase,
RNase H MinusE 0|8310{ 120{ M RT 82 =51 | [hzof, 2F
=l 2KF &2| template RNAOA = 210tH O 2 RT-PCR productE &

g 4 gLt

o EZH

= RNase H activity XA

RocketScript™ RTase, RNase H Minus= cDNA 4 IPH0{|A A
Z|= RNA/DNA hybridE £8list= RNase H 2440 910 21 target?]
cDNA &0 Hststn =2 QIAEE J1X|D 2 LH2 50| RNAOHA]
MRl M0 2 BESEA QLA |CH

= Thermostable Activity

70COHINE e 2= S0t oY H2| RocketScript™ RTase X
8O 2Kt & RNAS| cDNA g0l ZeheiLICt. cDNA B RE=
42~70°CNHX| CiQfot 22 AFY 4 U0 RN O=E DNAS &4
g ASLICH

Y=

Cell, tissue S0{A ==t human total RNAS| 10 pgdflAT one-
step RT-PCR (Target: B-Actin)0| 7HsEtL|C}.

Long kb RT-PCR: Human total RNAZ full-length size?t 12.5 kb
(target: Human fib) target= one-step RT-PCRO| 7F5&L|C.

- Hald

2249 PCR tubedi| RocketScript™ RTase, RNase H Minus, ProFi
Tag DNA polymerase %! RNase inhibitor & cDNA &gt PCRO|
Qs BE Y GR0| EHE|0| Q0] template RNA, primer set,
D.W.2HS H0{ HIZ one-step RT-PCR EF2-S 4~3& 4= QI&L|CF et
HI|QS Alof 2ot tracking dye 2 &7 F ILRHE|0f QU0 sample
loading bufferg 712 E2 Rt ¢lo8 2 HESH A8d =+ U
SLICh

= KfjSiA

ISO 9001 E& A|AR! SO one-batch systemS 2 CHEF AAHE|0f

2} batchOi| CHeH HX{3HQCE HEl 2 7ot ZEHO HECE 357

W20l ARSAR} CHE 2| A|2 & HIR M 0 2 X2[& 1l 2f tubeDtTt &l
Sh= HAL ZHIS sHZSI0 Ao s 2 BUE HSLTh

038X HE

= Low copies detection

= RNA virus detection

= Gene expression analysis

ONIE A/

= Enzyme: RocketScript™ RTase (RNase H Minus), ProFi Tag DNA
polymerase

=5'— 3'exonuclease: Yes

=3' - 5'exonuclease: Yes

= 3'- A Qverhang: Yes

= RNase H Activity: No

= Fragment size: ~ 12.5 kb

OHE R
-20C

oMY xtE

M1 M2 25kb 34kb  47kb 63kb  7.3kb Skb 103kb 125kb M2 M1

**RT-PCR Condition
50°C 30min
95°C  5min
95°C 20sec
65°C 20sec
68°C 12min 35cycle
68°C  5min
store

Figure 1. Performance of the AccuPower® RocketScript™ RT-PCR Pre-
Mix, RNase H Minus.

AccuPower® RocketScript™ RT-PCR PreMix, RNase H minus was used to amplify
cDNAs which size are between 2.5 kb to 12.5 kb. DNA sizes are indicated above the
picture. Reactions were performed with 100 ng total RNA from Hel a cells.

M1: Lambda/Hindlll marker (Cat. No. D-1050, Bioneer)

M2: 1 kb DNA Ladder (Cat. No. D-1040, Bioneer)
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AccuPower® RocketScript™ RT-PCR PreMix, RNase H Minus & Master Mix

=
oFEHEE

IIEEI S =Y +
5 K-2231 96 tub 20 pl/rxn
= —— tubes —————
S K-2233 ® int™ RT- 50 pl/rxn
= — AccuPower. ROCKEtSCHP.t RT-PCR 0.2 ml thin-wall 8-tube strips with attached cap
= K-2232 PreMix, RNase H Minus 20 pl/rxn
jg — 480tubes
z K-2234 50 pl/rxn
2 ® int™ -
Z K-2235 AccuPower® RocketScript™ RT-PCR 1 ml of 2X Master mix solution
T MasterMix, RNase H Minus
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AccuPower® RocketPlex RT-PCR Premix & Master Mix

otLel RE

oNIE IR

AccuPower® RocketPlex RT-PCR PreMix= 6tL2| tube LI A & 7H
0]4+9] target gene| cDNA &2t PCRE M1 MO = 4aligh 4 QI
2 T Y1 E LT}, A|CH 107} target RNAS SA|0f| one-step RT-
PCR & 4= AELICH 2 MIZ-2 IO 2L[0F0f| M IHL St RocketScript™
Reverse TranscriptaseE AFESIY 7|& M-MLVRF 22 RTase?t 7t
X1 U= E o EHIE sl S =M QY E 24T LR RNAE
D20 BFESAIH 21X O Z full-length cDNAS 2HEE 4 QUEL

Ch. ot 2t tubelf] 12| AFR 20| 25E single use HECE, HH=
AF2-E 8t= master mix XMZ0{A] EHH= cross contamination 2
HIE YX[RLCE

M-MLV at42°C Compemor lat50°C RocketScriptat 70°C

/‘\ /-\) ("\’
e

p {
\‘\“” W )% ¢< T\> o !
\ \ !

Note: Schematic representation of the 5" UTR of a gene, with
complex secondary structure, at three different temperatures.
Note that RocketScript™ RTase shows full activity at 70°C allow-
ing it to synthesize the complete gene sequence where M-MLV
and other reverse transcriptase's fail.

P,

E
o EFH

= Multiplex RT-PCR

StLO| tube LHOIA] 1~107H2] M2 CHE target genedi| CHSI0 cDNA
2gat 3E0| 2ks Lct.

» Thermostable Activity

70COIM = 2da 2= Fo{h E 2HH 49| RocketScript™ RTase &
2OZ 2k} 1= RNAS| cDNA 0]l XeraL|ct M-MLV RTase &
20| FR 2 F OFEES JHX|H, Oof 2} AL BIE 2 S 2
(42°C) O MTH ZIHE O M QY EI 2KF L2 RNA2| cDNA B 20|
HOIX|= THEO| USLICE Of218h ZH|IT S i st | fI8H 50°C 0|42
=2 2C0ME 2V 2HE reverse transcriptaseS X JHESIS
Tt D24o| Aol RAHO|| S| 42~70°CHX| Crofot 2E0|M RT 248

2 438t 4 /0 HIHOT CDNAZ B2 4 QIBLICE

-

LiollA Z|CH 107H2] MZ CHE targetOil CHSH0] cDNA BHdat 32 o~

= Multiplex One-step RT-PCR
S0l

0|85t04 PCR 32| S01g2 =

njo

HotStart Top DNA polymeraseS
AL,

- el

2k2t9| PCR tubed|| RocketScript™ RTase, Top DNA polymerase 2
CDNA &Hd ot PCROJ| 2 Q3 B = 14 A &0| ILRE|0] QU0 template
RNA, primers, D.W.2tS g0 HIZ one-step multiplex RT-PCR 2t
2 Y = AGLICH L3 HI|GS Alof 223t tracking dyet &Y
H|7t Z8te|0] 2101 sample loading bufferE &ofet oot glooz
2SI AR T & QUBLIC

« XYL

ISO 9001 ZX A|AH! 5t0{A one-batch systemQ 2 CHZF AHALE|O]
2t batchoi| CieH Hx{et QCE HE & Yo FHONZ 22 3257
20| AL X} CHEL| A| 25 BHEX O 2 X2[eh [ 2f tubeDIC} L4
St HALZHIS SHESI0 Ao AUs 28 BUE HSLICh
038 HHE

= Multiplex RT-PCR

= Low copy detection

= Gene expression analysis

ONE A/

= Enzyme: RocketScript™ RTase, HotStart Top DNA polymerase
=5' - 3'exonuclease: No

= 3' - 5'exonuclease: No

=3~ Aoverhang: Yes

= Fragment size: ~ 1 kb

OHIRE
-20C

oMy Xtz

M Single and Multiplex

10-plex

~ TUBB(1007bp)

~ TFRC(733bp)
— MVC (580bp)
GUSB (494bp)
~ GAPDH (397bp)

i

~ PGK1 (320bp)

—~ A-catenin (264bp)
— TFRC(230bp)

—~ B-actin (185bp)
~ TMB4(150bp)

Figure 1. Single RT-PCR and multiplex RT-PCR using AccuPower® Rock-
etPlex RT-PCR PreMix.

M: 25/100 bp Mixed DNA Ladder (Cat. No. D-1020, Bioneer)
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AccuPower® RocketPlex RT-PCR Premix & Master Mix

RT 42°C RT 50°C

Suppli Bioneer
1

Q P 1

10-plex
TUBB (969bp)
TFRC (733bp)
MYC (580bp)

GUSB (494bp)
GAPDH (397 bp)
PGK1 (320bp)
A-catenin (264bp)
TFRC (230bp)
B-actin (185bp)
TMB4 (150bp)

RT55°C RT60°C

Bioneer Supplier Supplier
P |

Supplier Supplier Supplier Supplier
Q Bioneer Q 4 i

10-plex

— TUBB(1007bp)
~ TFRC(733bp)

~ MVC (580bp)

~ GUSB (494bp)
— GAPDH (397bp)

— PGK1(320bp)

~ A-catenin (264bp)
—= TFRC(230bp)

~ B-actin (185bp)

~ TMBA4 (150bp)

RT 65°C

Bioneer Supplier Supplier Supplier
Q P 1

10-plex

i

TUBB (969bp)

A

TFRC (733bp)
MVC (580bp)
GUSB (494bp)
GAPDH (397bp)
PGK1 (320bp)
A-catenin (264bp)
TFRC (230bp)
B-actin (185bp)

i

—-
—-
-
-

TMBA4 (150bp)

Figure 2. Comparison of amplification quality between AccuPower® RocketPlex RT-PCR PreMix and other suppliers' RT-PCR kit.

10-plex primers were added into AccuPower® RocketPlex RT-PCR PreMix and other supplier's RT-PCR kit. A series of human total RNA diluents were tested. All
data were obtained using MyGenie™ 96 Gradient Thermal Block (Bioneer). AccuPower® RocketPlex RT-PCR PreMix is able to perform reverse transcription reactions
throughout a wide range of temperatures from 42°C to 70C

Lane 1: Human total RNA 100 ng

Lane 2: Human total RNA 10 ng

Lane 3: Human total RNA 1 ng

F2 e
K-2211 20 pl/rxn
K-2213 S0 wbes 50 pl/
2 AccuP: ® RocketPlex RT-PCR pi/rxn
ceurowers Hoc .Et & ¢ 0.2 ml thin-wall 8-tube strips with attached cap
K-2212 PreMix 20 pl/rxn
480 tubes

K-2214 50 pl/rxn
® -

K-2217 AccuPower Rocket?lex RTPCR 1 ml of 2X Master mix solution
Master Mix
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AccuPower® Dual-HotStart™ RT-PCR PreMix

PyroHotstart RT 231t Hotstart PCRS O| &%t M[A| %|X2| Dual-Hotstart RT-PCR

oNIE IR

AccuPower® Dual-HotStart™ RT-PCR PreMix= Z2[0f| H|E0|X 2
= °E|0-||_|-i O=|I-|A|- I:I|-20| _E_X-HX-IEQ X OE jHﬂél'_I- HotStart C’_:I|

[ o Oo=22 i —1—

TAF 7|20 HEE MFULICH #oh= RNAZH MEIX O 2 oAt
2 UAEI EY|X o2 JHME|0] template RNAZE 220(2FQ1 A|Z0f|
QOPMQULICH Eot MEHN O 2 ARl cDNAY| HotStart PCR ghe
2 WS Yot target RTAIE DU E HSP| A5 + U
one-step RT-PCR MZJLICt. T2 one-step RT-PCR MZ2 0|8
St0] RNAZ CH O 2 Sh= 25 HIo|2{ AHA} B! gene expression £
M A 50 R85 AHBY = UBLICE 2} tubeli| 12| AFE 20|
F5E single use MEQE, HH= AFE S Sh= master mix HZ0i|A &
MIBH= cross contamination 2M|S BEX[SHL|CY.

PyroHotStart RT 2t&1t HotStart PCRE 0|3 MH| £|X Dual-Hot-
Start RT-PCR £Z-2 target RTAILS HeoP HEY = U E 2
Kot MSYLICHFigure 1).

UHHH O 2 HE0| 0{242 20|29 target template?t 5= RNA
off Z&E[0] QL= AIROIME HEO| 7H50tH, HH8/90] L4810 CHY
ot ZF9| PCR inhibitorE Ealstn Qe ol EQF A|Z9| template
RNAOIIM & Z=t3t RT-PCR HHE S o USLICE

- T

ISO 9001 E& A|AR! SO one-batch systemS 2 CHEF AAHE|0f
2} batchol| CHSF HX{ot QCE HE £ d Yot EHO HECE S5E7|
IHE0|| ALEXPV CHRC| A| 25 BHE A O 2 X2 |2 [ 2F tubeDfCH LAY
She X 2X|E B0 ARt d U= A AnE ML ch
=2l

2t2+9| PCR tubeli| RocketScript™ RTase, HotStart Tag DNA poly-
merase %! cDNA 241t PCRO| ot B E 1o H20| TFE|of
01 template RNA, primer set, D.W.E+2 ‘€0 HtZ one-step RT-PCR
BS S 2Y 4 UGLICE E3t MI|FE Aol 2Lt tracking dye2t
EAH7F ZE&E|0] 910 sample loading bufferE &7t L@t glo
D2 2HHSIA A2 o UBLICE

o= T Md
0g2UHY
= Low copy viral/bacterial pathogen load determination in an
earlier stage
= Low copy mRNA amplification

= Low copy target RNA quantification
= RNA amplification for microarray and NGS

ONE HA/MS

= Enzyme: RocketScript™ RTase, HotStart Tag DNA polymerase
=5' - 3'exonuclease: Yes

= 3' - 5'exonuclease: No

=3~ Aoverhang: Yes

= RNase H activity: Yes

= Fragment size: ~ 3 kb

oHp 2L
-20C

Duai-HotStart™ Technology

Inactive PPase v

o ©
Temp. °
increase ° 4 ‘.
3 VAclivated PPase ...
RocketScript® ° ® Free Mg

RTase °

u Free Mg?* 3 ! m :
RT Reaction starts

MRNA CDNA synthesis

1* hotstart reaction: Hotstart RT

7| hotstart¥4{2h= Ch2 10|21 012t0] enzyme-mediated hotstart Y402 H20| Ls}= HISOIY 22 X{5i0f
eket cDNA B Z1HE LIERHD, annealing TH| O|20f 'A45H= PCR X{o} ot4tS 2tot 52 80| {0 EL|Ch Dual-HotStart™
7|20l MEEl RocketScript™ RTase= 50°C 040| 2E0fM E42 J1X|7| W20 enzyme-mediated hotstartE AiAl7 = &
SIS

Taq antibody Temp. Activated DNA Polymerase

increase
. +
P Z

A § PCR Reaction starts

R i

Amplification of
new DNA strands

Inactive DNA polymerase

DNA
2" hotstart reaction: Hotstart PCR & qPCR

cDNA ZZ 1PHoj|= antibody-based hotstart %4{2] HotStart Tag DNA PolymeraseS X 23101, 420i|A= &40| giCtrt 95T
OflAf 243} [0 S04J0| £2 PCR A2 ¥g 2 UL

Figure 1. Dual-HotStart™ Technology
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AccuPower® Dual-HotStart™ RT-PCR PreMix

A A=
-PGK1 -MYC . ) o -
BIONEER SupplierL SupplierT BIONEER SupplierL SupplierT Figure 2. Comparison of PCR amplification sensitivity be-
1.2 3 4.1 2 3 41 2 3 4 1.2 3 41 .2 3 41 2 3 4 tween AccuPower® Dual-HotStart™ RT-PCR PreMix from

-GAPDH

Target: human PGK1

Lane 1: 10 ng of human RNA
Lane 2: 1 ng of human RNA
-TFRC Lane 3: 100 pg of human RNA

BIONEER Supplier L Supplier T BIONEER Supplier L Supplier T Lane 4:10 pg of human RNA

Ll

Ho

=
e

K-6710
K-6711
K-6712
K-6713

12 3 41 2 3 41 2 3 4 12 3 41 2 3 41 2 3 4

AccuPower® Dual-Hotstart™RT-PCR

PreMix 0.2 ml thin-wall 8-tube strips with attached cap

Bioneer and other suppliers’ HotStart RT-PCR kit.

20 pl/rxn
96 tubes
50 pl/rxn
20 pl/rxn
480tubes |
50 pl/rxn
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AccuPower® Dual-HotStart™ RT-PCR PreMix (with UDG)

Carryover Contamination2 X|Sl= One-step RT-PCR

oNIE IR

AccuPower® Dual-HotStart™ RT-PCR PreMix (with UDG)= S2Ho|
HIEO|FHOZ UOjLI= ATAL BLSO| EHIEES 22XOE et

= = o222 1
HotStart @TAL 2|21t PCR A& A| OF7|2 4= QL= carryover con-
tamination 2X|E siZ35H= uracil DNA glycosylase systemE 2|
M 8ot HFZULICE & HME2 primer-dimer @42 £|A2I510 #3 £
O|'g2t PCR X 222 =Y SA(0| 1YY 2HIE sl Zstof 2E Ht
0] A HAF 3! gene expression &4 M0 RE3HH A& == U
T one-step RT-PCR MSRILICE 3 2t tubedi| 12| AR 20|
=5 single use HE2Z, BHEARES Shz master mix HZ0|A Y
A5H= cross contamination 2|2 &X[EHL|C,
0B
= Carryover Contamination BX|
Uracil DNA Glycosylase (UDG)&= DNA 7=} LY uracil2t deoxyribose
22| N-glycosylic bondE Zt&6lf &2 2M uracilo] &E tem-
plateg H|HeL|Ct UDGE PCR cycling ® 37°COflA 22 22 S3f
24|04, uracilo] S0{2F DNAS M[HSIEE 57| 5 HORUE A&
9| 10]| 2Jst carryover QUL HX|St 2 Q)0 PCR cycling S 1
20N =2d2t ZL|cHFigure 1).
-£0]4
PyroHotStart RT 2t21t HotStart PCRE 0|23t MAH| £[X Dual-
HotStart RT-PCR H2 2 target RIS HeksH| HEE 4= YT
S XXt E HEZ LI
UL
UHHH O 2 HE0| 0{2{2 20|k target template?t 5= RNA
Of ZHE|0f QU= ARUME HEO| 2155, #8440| L4810 Chyf
ot ZF2| PCR inhibitorE ZEatstn e ol EQF A|Z29| template
RNAO A = 2t RT-PCR Z1HE ¥ 2 QIELICE
= Joid
ISO 9001 & A|AH! 510{|A one-batch systemQ 2 CHZF AHATE|O]
2} batchoi CHH X3t QCE HEl 2 7 Yot EHQ HECE 32 &7
20l ALEXP} LS| A2 5 BHE X 0 2 X2[& I 2} tubeOICH LY

= 11—
ot AL EXIS SHiZ0t0 Aol Qs 2 ZUE HMSHLIC

“maly
2+2+9| PCR tubed|| RocketScript™ RTase, HotStart Tag DNA poly-
merase ! cDNA 4ot PCRO| 2Rt 2E 14 H&20| ZLatk|of
A0{ template RNA, primer set, D.W.2t2 '20{ HIZ one-step RT-
PCR B82S e o= USLICH Eot TGS Alof| 2R3st tracking
dye®@t AUX|7t Z3tz|0f L0 sample loading buffers &7t& 2R
JteienE 2HHS| At 4 AUSLICE

S EEEE

= Low copy viral/bacterial pathogen load determination in an
earlier stage

= Low copy mRNA amplification

= Low copy target RNA quantification
= RNA amplification for microarray and NGS

oNIE A/

= Enzyme: RocketScript™ RTase, HotStart Tag DNA polymerase
= 5' > 3'exonuclease: Yes

= 3' > 5'exonuclease: No

= 3'-Aoverhang: Yes

= Fragment size: ~ 3 kb

oHM 2L
-20C

Contamination of
PCR Mix with dU-DNA

Add UDG to the next

PCR mixture c
37°Cfor 2~5 min

— Digest dU-DNA

GAC AG
GAC GA CA
S S S

Digested
dU-DNA

T rr
95°Cfor 5-10 min /;9 CA C_'_'_
- Inéctlvated UDG o V7 5 CA
- Digested DNA ~ . —r
[

NO AMPLIFICATION OF
CONTAMINATING DNA

Figure 1. Prevention of carryover contamination.
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AccuPower® Dual-HotStart™ RT-PCR PreMix (with UDG)

Al
He A=
RNA template (not including uracil base) RNA template (including uracil base)
AccuPower® Dual-HotStart™ AccuPower® Dual-HotStart™ AccuPower® Dual-HotStart™ AccuPower® Dual-HotStart™
RT-PCR PreMix (K-6710) RT-PCR PreMix with UDG (K-6714) RT-PCR PreMix (K-6710) RT-PCR PreMix with UDG (K-6714)
1 2 3 4 5 6 7 N 1 2 3 4 5 6 7 N 1 2 3 4 5 6 7 N 1 2 3 4 5 6 7 N
— D WD W — — — N — — —

Figure 2. Comparison of amplification quality using PCR products (not including uracil base or including uracil base) between AccuPower® Dual-HotStart™
RT-PCR PreMix and AccuPower® Dual-HotStart™ RT- PCR PreMix (with UDG).

Lane 1: 108 Lane 2: 107 Lane 3: 10° Lane 4: 10° Lane 5:10% Lane 6: 10° Lane 7: 107 Lane N: NTC

BIONEER Company A BIONEER Company A
1 2 3 4 1 2 3 4 1 2 3 4 1 2 3 4

Result

Figure 3. Comparison of PCR amplification specificity between AccuPower® Dual-HotStart™ RT- PCR PreMix (with UDG) from Bioneer and other suppli-
ers' Hotstart PCR master mix.
Lane 1: HCV 107 Lane 2: HCV 10° Lane 3:HCV 10° Lane 4:HCV 10*

R HN
K-6714 ® - MRT- 20 pl/rxn
AccuPower Dya/ Hotstart RTPCR 0.2 ml thin-wall 8-tube strips with attached cap | 96 tubes
K-6715 PreMix (with UDG) 50 pi/rxn
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M-MLV Reverse Transcriptase

oNIE IR

Moloney Murine Leukemia Virus (M-MLV)M|A 21%l RNA depen-
dent DNA polymeraseZM RNAS FHO Z first-strand cDNAE &
& 4 QUELICE cDNAS 443t 5 M-MLV reverse transcriptase2|
RNase H+ 40f| o[sH template RNA} KHEZ| 22, ZHESH= tem-
plate RNAOI| 2[5t Fakg £|adtet 4= JUELIC

(o)
2

EXIX
=on

= | H{otE I N3

-MLV Reverse Transcriptase0f| £|Z2}=l 5X reaction bufferE |

3s/0f OOl 922 WEBILICE

<

o o
oS8

= First strand cDNA synthesis from RNA
=RT-PCR
=and gRT-PCR

ONE /MY

= DNase activity : No

= RNase acitivity: No

= 3-A overhang: No

= Strand displacement: Yes
= Fragment size: ~ 9 kb

oXE g

= 5X Reaction buffer: Tris-HCI, KCI, MgCl, (pH 8.1)
=100 mM DTT

=10 mM dNTPs mix: 2.5 mM of each dNTP

oz
10,000 Units (200 U/ul)
SR EL

50% glycerol containing 20 mM Tris-HCl (pH 7.6), 150 mM NaCl,

= i .
X34 Qs TN Ofsl HIO|QLIOfC| K HIZS 0j243t S0 ZA! A& 0.1 mM EDTA, 1 mM DTT, 50 mM (NH4)2S0s4, Stabilizers.
& SHoflAf G ArEILICE.
oR2E
-20C
© H2l(Unit) Z2
One Unit is defined as the amount of enzyme required to incorpo-
rate 1 nmole of dTTP into acid-precipitable material in 10 min at
37°C using poly(A), oligo dT as template primer.
oFE YL
JrEEa = aEL)
E-3121 M-MLV Reverse Transcriptase, 10,000 U, 5X Reaction Buffer, 100 mM DTT, 10 mM dNTPs
E-3122 M-MLV Reverse Transcriptase, 50,000 U, 5X Reaction Buffer, 100 mM DTT, 10 mM dNTPs
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CycleScript™ Reverse Transcriptase

£2 28| cDNA T4

oNIE IR

CycleScript™ Reverse Transcriptases 243t 228 HIISI0 11
2(55°C)0flM= cDNAE 8t & = MIEYLICE 2 HE2 7|E9
G 25 AMAF BES(Fixed Temperature Reverse Transcription,
FTRT)&2HOfL|2}, PCR HtS1} Z0] 2-3 THA|Q| ARl 2 HlE
S35t 2-2H5 A™AL BEZ(Cyclic Reverse Transcription [CRT])S 5=3
ot Q= MIZYLICE

Tl 2 OfFAf HS(FTRT) & 2815 QA WHS(CTRT) F2 Ct
k.

ChY 25 AT LS (FTRT)

- Step 1: RNA denaturation ZH4(65°C, 10 min)

- Step 2: cDNA g TH4|(42°C, 15~60 min)

" gt 25 ATAERS(CTRT)

- Step 1: Primer annealing TH4|(25~40C, 30 sec)

- Step 2: cDNA 2 EtA|(42~48C, 4 min)

- Step 3 (optional): DNA template 2kt L& 8li4 3! cDNA g T
(50~55°C, 30 sec)

* 4] SO 21, Al2F Bl cycle @ 0| Al A 210 et Hetxo2 M

HIO|QL 0P} E5| S¢st 23t

—

ro
H

o2

o
rco >

[0 rz

St X2 23(15~407)
Ol primer annealing 8=5t1, ~55C)0f|A{ template
RNA 2A17E XS sjasto 2 M C O{HA HISHICL BE
MO (DNAE PIE & UZLICE EH ATAL BES0| BRSH DTT,
CycleScript™ Reverse Transcriptase, reaction buffer2|0f| dNTPs
mixture IL3FSID Q10 WEQ| ORIt HQSHK| Q4SLICE,

olo
rlo

]

o
o

)
1o
0
N

™
o

N

’ 15°C-37°C Primer annealing

N

55°C Denature of RNA 2" structure

48°C cDNA synthesis

Q0O@0O0® Oligo dT or Random primer
[©oee] DNA Synthesis

000 DNA Synthesis of Denature RNA
Do ¢ 2MSturctured RNA

RNase-, DNase- & Proteinase-freeQ| #=4=3t reverse transcriptase
(RTase, M-MLV)0]| QFgat SRS HII6I0 240 & oFgds =3
SLIC

= Flexible Reaction Conditions

CycleScript™ Reverse Transcriptase= & Fgd2 =0 HMEC =,
CHUIRE ATAL HHSEOH OFL|Et 2t 20 AT BEZ0| H8Y
QUELICE & BF20l|A primer annealingS SE8H1, 120{A RNA
template@| 2Xt TLE0| Y-S SiASHH cDNA 422 S7tA17|1
full length cDNA 242 IHs5HH| ZLICY.

- Hald

2t AL HE2S olsh AL primer?t RNA template?| pre-
incubation 0| ZH2Fe|0] A YO ZHHSHD HESA[2H0| T
Lct,

- T

Aotd Q= ZE I8l HIO| L[0T HZ2 FA3HISO EF AlA
& SH0i| A AYAHEILICE

028 Y Hg

= First-strand synthesis of cDNA from RNA molecules
= RT-PCR

» Random priming reaction

= Library construction

= Probe labeling

= mRNA 5" end mapping by primer extension analysis
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CycleScript™ Reverse Transcriptase

ONE HA/MY
DNase activity : No
RNase acitivity: No

S e

50% glycerol containing 20 mM Tris-HCI (pH 7.6), 150 mM NaCl,
0.1 mM EDTA, 1 mM DTT, 50 mM (NH4)2S0s4, Stabilizers.

3'-A overhang: No

Strand displacement: Yes oHM L
Fragment size: ~ 9 kb 20T
o X= 2N .
° | o £k2I(Unit) H2
5X Reaction Buffer: Tris-HCI, KCI, MgCl, (pH 8.1)
100 mM DTT One Unit is defined as the amount of enzyme required to incorpo-

rate 1 nmole of dTTP into acid-precipitable material in 10 min at
37°C using poly(A), oligo dT as template primer.

dNTPs mixture: 10 mM, each dNTP 2.5 mM

oz
10,000 Units (200 U/ul)
[e]
o glg|
1st strand cDNA synthesis [ 20 uL volume ]
Step1 Mix templtate and primer
Total RNA (0.1~1 ug) or mRNA (5 ng ~ 100 ng)
+
add Oligo dT or Random hexamer(50~200 pmole)
* Denature RNA and primer for 10 min at 65°C.
*Immediately cool on ice
(* Note. Optional when CTRT is performed)
Step2  All components mix
5X CycleScript reaction buffer 4uL
100mMDTT 2uL
10mM dNTP (variable volume) 2uL
Nase inhibitor 20 units
CycleScript(200unit/ul) TuL
DEPC-DW variable
Total ( Step1 + Step1 ) 20uL
[Temperature ] /
[Option 1: CTRT] [Option 2: CTRT]
Temperature Time Temperature Time
15~37°C 30sec Repeat 12 times 37~55°C 1hr
42 ~48°C 4min  Deactivation 55°C(Optional) 30 sec
95°C 5min  Deactivation 90°C 5min
UHPH O 2 AR E|= oligo dT & random primer= TmZ{0] 15~40C HE 2 S0} 7| E9Q] 42°C AL BESOfA = template RNA2L 5-#6| annealing
57| 01211, cDNA 20l oKt =li= template RNA 24} 220t R X|=l= 0| UELICE BIO|QL|0[2] 551 7|2l ot 2 ATAEZ2 K2 Bt
£(15~40°C)0f|A primer annealingS {6t 1.2 BF2(50~55C)0flA] template RNA 2AF 1R S siAsto 2 B8O Z (DNAZ et 4
o I¢|__| |:|-
ME .
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CycleScript™ Reverse Transcriptase

AlS I.
28 A=
M-MLV CycleScript CycleScript M-MLV
(Bioneer) (Bioneer) (Bioneer) (Supplier )
42°CRT 42°CRT cyclicRT 42°CRT
10 11 1213 14 15 16
TFR
«— 26kb
“— 20kb
<+— 15kb
<— 800bp
S-script S-script-ll S-script-lll Q-script
(Supplier ) (Supplier I) (Supplier I) (Supplier Q)
42°CRT 42°CRT 50°CRT 37°CRT
MW| 17 18 19 20|21 22 23 24|25 26 27 28(29 30 31
TFR
N <« 26kb
<— 20kb
< 15kb
<— 800bp

Figure 1. Comparison of transferrin receptor gene amplification with dif-
ferent reverse transcriptases.

700 ng of total RNA was used for reverse transcription and the same amount of
amplified products were used for electrophoresis.

Lane 1 - 4: TFR (Transferrin receptor gene) amplified with M-MLV
Lane 5 - 8: TFR amplified with CycleScript™

Lane 9 - 12: TFR amplified with CycleScript™

Lane 13 - 16: TFR amplified with M-MLV from Company |

Lane 17 - 20: TFR amplified with S-script from Company S

Lane 21 - 24: TFR amplified with S-script Il from Company |

Lane 25 - 28: TFR amplified with S-script Il from Company |

Lane 29 - 32: TFR amplified with O-script from Company Q

Lane M.W.: 100 bp Plus DNA Ladder (Cat. No. D-1035, Bioneer)

Sk
MO
ox
HL

E-3131
E-3132

140 | BIONEER

CycleScript CycleScript CycleScript M-MLV
(Bioneer) (Bioneer) (Bioneer) (Sufplier 1)
42°CRT 50°CRT cyclicRT 42°CRT
Mwi1t 2 3 4 |5 6 7 8 9 10 11 12 |13 14 15 16

—— -—— ——

S-script
(Supplier S)
42°CRT

Mw 17 18 19 20

S-script-lll
(Supplier I)
50°CRT

29 30 31 32

S-script
(SupplierS)
50°CRT

21 22 23 24

S-script-Il
(Supplier I)
42°CRT

25 26 27 28

Figure 2. Comparison of GAPDH gene amplification with different reverse
transcriptases.

Each 10ng, 1 ng, 100 pg, and 10 pg of total RNA was used for reverse transcrip-
tion and the same amount of amplified products were used for electrophoresis.
Lane 1 - 4: GAPDH amplified with CycleScript™

Lane 5 - 8: GAPDH amplified with CycleScript™

Lane 9 - 12: GAPDH amplified with CycleScript™

Lane 13- 16: GAPDH amplified with M-MLV from Company |

Lane 17 - 20: GAPDH amplified with S-script from Company S

Lane 21 - 24: GAPDH amplified with S-script from Company S

Lane 25 - 28: GAPDH amplified with S-script from Company |

Lane 29 - 32: GAPDH amplified with S-script from Company |

CycleScript
(Bioneer)
42°CRT
12 3 4

Cyclescript
(Bioneer)
S0°CRT
5 6 7 8

CycleScript
(Bioneer)
56'CRT
9 10 11 12|13 14 15 16| 17 18 19 20| 21 22 23 24

Sscript
(Suppliers)
42CRT

S-script

S-script
(Suppliers) (Supplier$)
50°CRT 56'CRT

GAPDH
«1kb

Figure 3. Working temperature comparison of different reverse tran-
scriptases.

Each 10ng, 1 ng, 100 pg, and 10 pg of total RNA was used for reverse transcrip-
tion and the same amount of amplified products were used for electrophoresis.
Lane 1 - 4: GAPDH amplified with CycleScript™

Lane 5 - 8: GAPDH amplified with CycleScript™

Lane 9 - 12: GAPDH amplified with CycleScript™

Lane 13- 16: GAPDH amplified with S-script from company S

Lane 17 - 20: GAPDH amplified with S-script from company S

Lane 21 - 24: GAPDH amplified with S-script from company S

CycleScript™ Reverse Transcriptase, 10,000 U, 10 mM dNTPs, 5X Reaction Buffer, 100 mM DTT
CycleScript™ Reverse Transcriptase, 50,000 U, 10 mM dNTPs, 5X Reaction Buffer, 100 mM DTT



RocketScript™ Reverse Transcriptase

Thermostable Activity(42~70°C)2 2%ot 2k} LXE J1X|= RNAL 22X O 2 cDNAEHY

oNIE IR

Rocketscript™ Reverse Transcriptase= HFO|QL|OPF SXE O 2 I
25k M-MLV Q29| highly thermostable reverse transcriptase@L|
CF M2(420)01M 2/H 242 2= M-MLV RTases 83t 1X8
712 RNAZEE| cDNAE &5t O B2 20| ASLIEE Rock-
etscript™ RTase= thermostable activity (42~70C)& %1 Q01 £
ot LR RNAZEE 21O 2 full-length cDNAZS 242 4= Q!
gLk

o537

= Thermostable Activity

& OPHM0| 52 M-MLVRTase BAE S 22 (42°C)0 M2 T AL
HHS0| TIHL 7| Ii20]| ST X2 RNAS cDNAZ gddt= B2
S-S 0| MCHZ ZRYE|X| Qb= THEO| QLSLICE o|2{et EXH S siiAst
7| 2lsh 5} 2L|0k= synthetic biology 7|&2 023610 50°C 042
£2 2roME 4L 2= reverse transcriptaseE IHESIISL
C}. 2|& 42°C RT 2t801|2F =3t=|UH SHHIE 253 Rocketscript™
series ME2 42~70°CHHX| 112H2| Ao 0] S| CHFSH 2E0f|A
RT EFS S 5alish 4 QJ0] RO 2 (DNAS et 4= U&LIC

= A2

Todd U= HUHE 2ol Hio|L|ofe] M HZ2 HAsH SO & AlA
&l SHofl A At

e

028 Y=g

= Gene synthesis

= First-strand synthesis of cDNA from RNA molecules
(Reverse Transcription)

= RT-PCR

= Random priming reactions

= Library construction

= Probe labeling

= mRNA 5'-end mapping by primer extension analysis

= Real-Time PCR

ONE /MY

= DNase activity : No

= RNase acitivity: No

= 3'-A overhang : No

* Fragment size: ~10 kb

oXZE g

= 5X Reaction Buffer: Tris-HCI, KCI, MgCl,, Stabilizers (pH 8.5)
=100 mM DTT

=10 mM dNTPs mix: 2.5 mM of each dNTP

oz

10,000 Units (200 U/pl)

o xf& 52

50% glycerol containing 20 mM Tris-HCI (pH 7.6), 150 mM NaCl,
0.1 mM EDTA, 1 mM DTT, Stabilizers.

oHp 2L
-20C

o Ct|(Unit) 2|

One Unit is defined as the amount of enzyme required to incorpo-
rate 1 nmole of dTTP into acid-precipitable material in 10 min at
37°C using poly(A), oligo dT as template primer.
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RocketScript™ Reverse Transcriptase

Target: Caspase-3
42°C 50°C 60°C

Target: TFRC
42°C 50°C 60°C

= 70°C

RNA with seceondary structunes
= 65°C
O RocketScript™ Reverse Transcriptaes
= 60°C
= 55°C
= 50°C
 45°C

Figure 1. Complex RNA amplification.

Complex RNA amplification results of RocketScript™ Reverse Transcriptase
compared with that of conventional RTase.

Rxn. condition: conventional 42°C / 50°C/ 60°C 1 hr, deactivation 95°C 5 min, this
product shows thermal stability.

Lane A: M-MLV Reverse Transcriptase

Lane B: RocketScript™ Reverse Transcriptase

Lane 1: 100 ng human total RNA from HeLa cell

Lane 2: 10 ng human total RNA from HeLa cell

Rocketscript™ RTase?| thermostable Activity

45C 50T 55C 60T 65C 70C
1234 1. 2341234 12341 2341 234

| Company RTase o| thermostable Activity

45C 50C 55C 60°C 65C 70C
234 1. 2341 2341 2341P2341 2 3 4

1

Figure 2. Thermostable stability check.

Amplification results of RocketScript™ Reverse Transcriptase using myc com-
pared with supplier | Reverse transcription.

Rxn. condition: Incubation at each temperature 45C/50°C/55°C/60°C/65°C/70°C
for 1 hr, deactivation at 95°C for 5 min

Target: human myc 495 bp

Lane 1: 100 ng human total RNA from HeLa cell

Lane 2: 10 ng human total RNA from HeLa cell

Lane 3: 1 ng human total RNA from HeLa cell

Lane 4: 100 pg human total RNA from HeLa cell

M: 1 kb DNA Ladder (Cat. No. D-1040, Bioneer)

Bioneer

Supplier |

SupplierQ  Supplier A Supplier P

TFRC

Figure 3. Comparison of amplification quality between RocketScript™
RTase and competitor RTases.

Target gene expression Level.

Lane 1: 100 ng human total RNA from HeLa cell
Lane 2: 10 ng human total RNA from HeLa cell
Lane 3: 1 ng human total RNA from HeLa cell
Lane 4: 100 pg human total RNA from HeLa cell
M: 1 kb DNA Ladder (Cat. No. D-1040, Bioneer)

F2 AR
E-3141 RocketScript™ Reverse Transcriptase, 10,000 U (50 rxns)
E-3142 RocketScript™ Reverse Transcriptase, 50,000 U (250 rxns)
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RocketScript™ Reverse Transcriptase, RNase H Minus

RNase H &/40| | k|0 21 RNAS| 128 cDNATHY

oNIE IR

Rocketscript™ Reverse Transcriptase, RNase H Minuse= HFO| 2L [0f
I =XM O 2 Jist Rocketscript™ Reverse TrancripataseS muta-
tion A|H RNase HO| 242 XAt MZRILICE RNase H 242 2
A | cDNA 2 41T 2200 F&S 7| 2ol 2! size2| cDNAZE
&%t 4 GIBLITE Rocketscript™ Reverse Transcriptase, RNase H
Minuse RNase H 240] §17| IHR0]| 2! size©| cDNAS det 4= Ql
SLICh

o 57

= RNase H Activity H*

2 H|Z& point mutation2 £l RNase H2| &2 X|Hs10{ ~12.5
Kb7tX| Z2HO 2 cDNAS e 4 QU&LICH

- E2 U

1pg2| 0| RNAE SZ0h= FO HIYEE
= Thermostable Activity

Rocketscript™ Reverse TranscriptaseS 7|80 2 JH&ot HE

M 42~70°COX| 20| Aot Z2H00| S| Chfet 220M RT £+ ;
28HSH 2 0l0) BN O 2 cDNAE st & QI&LICH

S

HoOo=2 T M
- A
X1 Qe ZTHE Slsf Hlo|QLloe] H RIZS 424sHS0 ZE AlA
4 5{0jlA] AAEILICE

O
088 Y=g

= Gene synthesis

= First-strand synthesis of cDNA from RNA molecules
(Reverse Transcription)

= RT-PCR

= Random priming reactions

= Library construction

= Probe labeling

= mRNA 5'-end mapping by primer extension analysis

= Real-Time PCR

ONIE A/

= DNase activity : No

= RNase acitivity: No

= RNase H activity: No

= Fragment size: ~12.5 kb

oXZE g

= 5X Reaction Buffer: Tris-HCI, KCI, MgCl,, Stabilizers (pH 8.3)
=100 mM DTT

=10 mM dNTPs mix: 2.5 mM of each dNTP

oz

10,000 Units (200 U/pl)

o xf& 52

50% glycerol containing 20 mM Tris-HCI (pH 7.6), 150 mM NaCl,
0.1 mM EDTA, 1 mM DTT, Stabilizers.

oHp 2L
-20C

o Ck|(Unit) Ko

One Unit is defined as the amount of enzyme required to incorpo-
rate 1 nmole of dTTP into acid-precipitable material in 10 min at
37°C using poly(A), oligo dT as template primer.
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RocketScript™ Reverse Transcriptase, RNase H Minus

40C SOC 55C 60C 65C 7OC

Figure 1. Amplification results of RocketScript™ Reverse Transcriptase, RNase H Minus. (A) Sensitivity (B) Thermostability.

M: 100 bp DNA Ladder (Cat. No. D-1030, Bioneer), Lane 1: 100 ng human total RNA from HeLa cell
Lane 2: 10 ng human total RNA from Hela cell, Lane 3: 1 ng human total RNA from Hela cell
Lane 4: 100 pg human total RNA from Hela cell, Lane 5: 10 pg human total RNA from HeLa cell

(A) (B)
Bioneer Supplier P Supplier T Bioneer Supplier P Supplier T

M 1 2 3 4 1 2 2 3 4 M 1 2 3 4 1 2 2 3 4

Figure 2. Comparison of amplication quality among of RocketScript™ Reverse Transcriptase, RNase H Minus and other company.
(A) GAPDH 0.5 kb, (B) TUBB 1 kb.

M: 100 bp DNA Ladder (Cat. No. D-1030, Bioneer) Lane 1: 10 ng human total RNA from HeLa cell

Lane 2: 1 ng human total RNA from HeLa cell, Lane 3: 100 pg human total RNA from Hela cell

Lane 4: 10 pg human total RNA from Hela cell

Bioneer Supplier P Supplier T
MI M2 1 2 3 4 5 6 7 8 9 1 2 3 4 5 6 7 8 9 1 2 3 4 5 6 7 8 9 M2 Ml

Figure 3. Comparison of long kb amplification among of RocketScript™ Reverse Transcriptase, RNase H Minus and other company.
M1: Lambda/Hind lll marker (Cat. No. D-1050, Bioneer), M2: 1 kb DNA Ladder (Cat. No. D-1040, Bioneer)

Lane 1: 0.5 kb, Lane 2: 1 kb, Lane 3: 2.5 kb, Lane 4: 3.4 kb,
Lane 5: 4.7 kb, Lane 6: 6 kb, Lane 7: 7.1 kb, Lane 8: 8 kb, Lane 9: 9 kb

F2 e
E-3161 RocketScript™ Reverse Transcriptase, RNase H Minus, 10,000 U (50 rxns)
E-3162 RocketScript™ Reverse Transcriptase, RNase H Minus, 50,000 U (250 rxns)
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Real-Time PCR

dsDNA Binding Dye Type Kit
AccuPower® GreenStar™ qPCR PreMix « -« -« esererreeeneienaaians, 146
AccuPower® 2X GreenStar™ qPCR Master Mix -« «xreererereeneenens 148
AccuPower® GreenStar™ RT-qPCR PreMix & 2X Master Mix -+« « -+« +«--+- 150
Hydrolysis Probe Type Kit
ACCUPOW@r® Dua/StarTM qPCR PreMix ««eeeererre 151

AccuPower® Plus DualStar™ qPCR PreMix & 2X Master Mix

.............. ’] 53
AccuPower® Plus DualStar™ qPCR PreMix & 2X Master Mix (with UDG) --- 155
AccuPower® Dual-HotStart™ RT-gPCR PreMix & 2X Master Mix

Real-Time PCR Instrument
Exicycler™ 96/384 — Go to M. Instruments & Devices
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AccuPower® GreenStar™ qPCR PreMix

HFO| 2L|0F2| Enzyme-mediated HotStart £81 7|22

oNIE IR

AccuPower® GreenStar™ gPCR PreMix= dsDNA binding dye®} Hf
0|2L|0}e| enzyme-mediated HotStart (PyroHotStart) £361 7=
2 N850 22 £0|41t PCR B2 282 =9l Real-Time PCR X|
EQIL|C}. Real-Time PCRO| Q3 BE A|FS BFS tubed] XI5 HE
AR HECE, HHEAHES St master mix MIF0i| M 'Lddk= cross
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Figure 1. Enzyme-mediated HotStart PCR (PyroHotStart 7|=)
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Figure 2. Real-Time PCR data of AccuPower® GreenStar™ qPCR PreMix.

AccuPower®GreenStar™ qPCR PreMix provides at least 7 orders of magnitude in
dynamic range (10 fg~10 ng /rxn).

A: Amplification curve of AccuPower® GreenStar™ gPCR PreMix.

Lambda DNA primers were added into AccuPower® GreenStar™ qPCR PreMix, A
series of lambda DNA positive control diluents were tested.

B: Standard curve of AccuPower®GreenStar™ gPCR PreMix.

R?-0.998, PCR efficiency - 95%

C: Melting curve analysis of AccuPower® GreenStar™ qPCR PreMix. The melting
curve shows that only single amplified PCR product was obtained in all template
range.

All data were obtained using Exicycler™ 96 Real-Time Quantitative Thermal
Block (Cat. No. A-2060, Bioneer).
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AccuPower® GreenStar™ qPCR PreMix

GreenStar qPCR PreMix
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Figure 3. Comparison of amplification efficiency between AccuPower® GreenStar™ qPCR PreMix and other company’s master mix.

Amplification curve of AccuPower® GreenStar™ qPCR PreMix and other company’s master mix kit. Lambda DNA primers were added into AccuPower® GreenStar™
gPCR PreMix and other company's master mix kit. A series of Lambda DNA positive control diluents were tested. Reaction mixtures were prepared and gPCR was
performed according to each company's protocol. All data were obtained using ABI7500 Fast Real-Time PCR machine (Applied Biosystems co.).
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AccuPower® 2X GreenStar™ qPCR Master Mix

dsDNA binding Dye&} Tag Antibody HotStartE A2t Real-Time PCR
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= Real-Time quantification of DNA and cDNA targets
= Gene expression profiling

= Gene functional analysis
= Microbial & viral pathogen detection

ONE HA/MS

= Enzyme: Top DNA polymerase
=5' - 3"exonuclease: No

= 3'— 5'exonuclease: No
=3'-Aoverhang: Yes
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AccuPower® 2X GreenStar™ qPCR Master Mix

o Ald X2

Equipment Compatibility
> Exicycler™ 96 of BIONEER
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Figure 1. Comparison of the specificity of the dsDNA binding dye based
Real-Time PCR.

Amplification of an 90 bp target gene was detected using serially diluted LP
(Legionella Pneumoniae) genomic DNA (10n dilution: 10°~10 copies) with Accu-
Power® 2X GreenStar™ gPCR Master Mix. As shown in figure, very small amount
of primer dimers was appeared in AccuPower® 2X GreenStar™ gPCR Master Mix
than other kits.

All data were obtained using Exicycler™ 96 Real-Time Quantitative Thermal
Block (Cat. No. A-2060, Bioneer).
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K-6253 AccuPower® 2X GreenStar™ qPCR

Control Gene(GAPDH) Target Gene(PTGS2) Control and Target
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PTGS2 [ \‘ \

Target Gene hGAPDH hPTGS2
Sample No. 1 2 1 2
Ct Value 23.70 23.46 33.98 30.52

Figure 2. Gene expression analysis.

AccuTarget™ Validated Real-Time PCR Primer Library for human is designed
by Bioneer's bioinformatics tool and targeting for human genome. cDNA was
synthesized using human PTGS2 target primer of those and human total RNA
identically quantified from Hela cell and blood cell with AccuPower® CycleScript™
RT PreMix (Cat. No. K-2044, Bioneer). Gene analysis was carried out both Hela
celland blood cell by operating Real-Time PCR reaction (95°C 10 min, 1 cycle and
95°C 10 sec, 58°C 25 sec, 72°C 30 sec, 41 cycles) using the cDNA, AccuPower®
2X GreenStar™ PCR Master Mix and Exicycler™ 96 Real-Time Thermal Block (Cat.
No. A-2060, Bioneer).

7%
With 80X ROX Dye (0.1 ml)

100 rxn

K-6252 Master Mix
K-6254

i 50 pl/rxn
With 80X ROX Dye (0.1 ml)

200 rxn
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AccuPower® GreenStar™ RT-gPCR PreMix & 2X Master Mix
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Figure 1. Comparison of specificity between AccuPower® GreenStar™ RT-qPCR PreMix and other supplier's master mixtures.
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K-6400 AccuPower® GreenStar™ RT-gPCR PreMix, 50 pl/rxn, 8-tube strips, 96 rxn, Exicycler™ 96, optical film included
K-6403 AccuPower® GreenStar™ RT-qPCR Master Mix (2X), 2.5 ml, 100 rxn
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AccuPower® DualStar™ qPCR PreMix
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= Gene expression profiling

= Target DNA quantification

= Microbial detection

= VViral/bacterial pathogen load determination

= Evaluation of primer pair performance for probe-based
Real-Time PCR

ONE A/

= Enzyme: Taqg DNA polymerase
=5'— 3'exonuclease: Yes

=3' - 5'exonuclease: No
=3'-Aoverhang: Yes
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Figure 1. Enzyme-mediated HotStart PCR
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Figure 2. Real-Time PCR data of AccuPower® DualStar™ qPCR PreMix.

AccuPower® DualStar™ gqPCR PreMix provides at least 7 orders of magnitude in
dynamic range (107 ~ 10 copies/rxn).

A: Amplification curve. West Nile Virus (WNV) primers and TagMan-based probe
were added into AccuPower® DualStar™ gPCR PreMix. A series of WNV positive
control diluents were tested.

B: Standard curve. All data were obtained using Exicycler™ 96 Real-Time Quan-
titative Thermal Block (Cat. No. A-2060, Bioneer).

www.bioneer.cokr | 151



AccuPower® DualStar™ qPCR PreMix
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d = . West Nile Virus (WNV) primers and TagMan-based probe were added into Ac-
____________ H Al Foak A . cuPower® DualStar™ qPCR PreMix and other suppliers' master mixture. A series
I R s of WNV positive control diluents were tested. Reaction mixtures were prepared

and gPCR was performed according to each supplier's protocol. All data were

Figure 3. Data using various kinds of Real-Time PCR instruments.
obtained using ABI7500 Fast Real-Time PCR machine (Applied Biosystems co.).

AccuPower® DualStar™ qPCR PreMix is applicable to most of commercially avail-
able Real-Time quantitative PCR instruments. West Nile Virus (WNV) primers
and TagMan-based probe were added into AccuPower® DualStar™ gPCR PreMix.
A series of WNV positive control diluents were tested.

A: Amplification curve and standard curve using ABI7500 Fast Real-Time PCR
machine (Applied Biosystems Co.).

B: Amplification curve and standard curve using ABI7500 Real-Time PCR ma-
chine (Applied Biosystems Co.).

C: Amplification curve and standard curve using Opticon (CFX 96) Real-Time PCR
machine (MJ Research, currently Bio-Rad Inc.).
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K-6100 20 pl/rxn
e — 8-well strip EE—
K-6110 50 pl/rxn
— Exicycler™ E—
K-6103 20 pl/rxn
— 96-well plate EE—
K-6113 Optical film 50 pl/rxn
K-6101 _ included 20 pl/rxn
. AccuPower® DualStar™ gPCR PreMix 8-well strip 9%mxn
K-6111 50 pl/rxn
s — ABI 7500 7
K-6104 20 pl/rxn
— 96-well plate E—
K-6114 50 pl/rxn
K-6102 20 pl/rxn
I — CFX96 8-well strip - —
K-6112 50 pl/rxn
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AccuPower® Plus DualStar™ gPCR PreMix & 2X Master Mix

HotStart 7|22 A
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= Gene expression profiling

= Target DNA quantification

= Microbial detection

= VViral/bacterial pathogen load determination

= Evaluation of primer pair performance for probe-based
Real-Time PCR

ONE /MY

= Enzyme: HotStart Taqg DNA polymerase
=5' - 3'exonuclease activity: Yes

=3' > 5'exonuclease activity: No

= 3'- A Overhang: Yes

oEBLE
-20C

oM A7
Specificity

Hotstart Method Non Hotstart Method

T T i e

10 102 10* 104 108 108 10 102 108 104 108 108
- Template Con. : 1X10~ 1X10% copies/reaction

Figure 1. High specificity of AccuPower® Plus DualStar™ qPCR PreMix.

Sensitivity
BIONEER ‘A company B company
] vl | ~i
| | 7
E ) ]
e A copes LA —
BIONEER A Company B Company
10° 326 34.72 31.28
10 29.18 31.31 27.75
10° 25.66 27.61 2444
100 2243 24.48 21.99
107 19.22 20.98 19.99
Efficiency/linearity 99%/1 96%/1 100%/0.9999

Figure 2. Comparison of amplification quality between AccuPower® Plus
DualStar™ gPCR PreMix and other suppliers' Real-Time gPCR kit.
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AccuPower® Plus DualStar™ gPCR PreMix & 2X Master Mix

Total signal [FAM Dye TET Dye
CY5 Dye TEXAS RED Dye TAMRA Dye
1§ ¥
/
(:.
—_——— =
Dye Template DNA of copies
4 1.00E+07 | 1.00E+06 | 1.00E+05 | 1.00E+04 | 1.00E+03 | 1.00E+02 | 1.00E+01 NTC
FAM 19.13 228 2517 28.48 31.53 33.95 35.98 ub
TET 19.27 23.11 25.83 28.89 31.31 34.15 35.76 ub
CY5 18.48 21.52 2433 2735 30.02 32.86 35.45 ub
TEXAS_RED 18.19 21.56 2421 278 30.42 3339 35.19 ub
1.00E+05 | 1.00E+05 | 1.00E+05 | 1.00E+05 | 1.00E+05 | 1.00E+05 | 1.00E+05 NTC
TAMRA (IPC) 24.65 2475 2451 2441 24.66 2473 24.83 ub

Figure 3. Five-target multiplexing on the Exicycler™ 96 instrument using

AccuPower® Plus DualStar™ gPCR PreMix.

Figure 3 shows amplification of a 5-target multiplex assay. The dyes used
were FAM, TET, Cyanine 5, Texas Red and TAMRA, respectively. The data dem-
onstrate that over a dilution series of input template, the AccuPower® Plus
DualStar™ gPCR PreMix can successfully and reliably generate up to 5-target
multiplex data on the Exicycler™.

Soil

Peat

Fulvic

1.2,3
Leonardi /

Hemoglabin
173.4

4| 1:100PM
5221 2 100ePM
/A 3:1,000PPM

Blood-EDTA i
123,
4

4: 10,000PPM

PCR inhibitor

Totally inhibition (PPM)

Soil 10,000 * 10,000
Peat 10,000 10,000 10,000
Humic acid

Leonardite 10,000 10,000 10,000
Fulvic 10,000 10,000 10,000

Hemoglobin * * *
Blood EDTA 10,000 10,000 10,000

* . No inhibition

Figure 4. PCR inhibitor study using AccuPower® Plus DualStar™ gPCR PreMix.

1152
K-6100 Exicycler™
8-well strip (96
K-6110 AccuPower® Plus DualStar™ qPCR PreMix ABI7500 wellstrip (96 rxn) 50 pl/rn
optical film included
K-6103 CFX96
K-6112 AccuPower® Plus DualStar™ qPCR Master Mix 2.5 ml of 2X Master mix solution
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AccuPower® Plus DualStar™ gPCR PreMix & 2X Master Mix (with UDG)

Carryover Contamination2 X|gt Hydrolysis Probe &
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AccuPower® Plus DualStar™ gPCR PreMix= Taq DNA polymerase
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» Dynamic Range
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= Universality of target gene
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B2 PCRZT1E V2 4 YL

A19| HotStart Real-Time PCR

PCR 3 2et=0l QPRINIS HI1SI0] 15 HEAIH, -20°Col|M 214
HESIOE 2ge YA o2 [XILICt

ISO 9001 & A|AH S10JA one-batch systemQ 2 CHZF A4He|0]
2f batchof CHet HX{ot QCE HE £ # et ZHO HECE 3a25/7|
20 AFBARO} CHE 2| A2 S BHR X0 2 K22 I 2f tubeDfCf Ed
Sh= HAF ZHIS S ZSH0 Moty = AE 20E ST

EEERE

= Gene expression profiling

= Target DNA quantification

= Microbial detection

= VViral/bacterial pathogen load determination

= Evaluation of primer pair performance for probe-based
Real-Time PCR

ONE /MY

= Enzyme: HotStart Taqg DNA polymerase
= 5' - 3'exonuclease activity: Yes

= 3' - 5'exonuclease activity: No

= 3'- A Qverhang: Yes

oHZ2E
-20C

CTGACTAGT
GACTGATCA

PCR amplification presence of dUTP

R L A s S A e
CUGACUAGU
GACUGAUCA N
S
Contamination of
PCR Mix with dU-DNA

Add UDG to the next
PCR mixture c
37°Cfor 2~5 min
- Digest dU-DNA

GAC AG
GAC GA CA

Digested
dU-DNA

T T
95°C for 5-10 min /(;b cac__
- Inéctlvated UDG o V7 9 C A
— Digested DNA ~ —r

NO AMPLIFICATION OF
CONTAMINATING DNA

Figure 1. Prevention of carryover contamination.
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AccuPower® Plus DualStar™ gPCR PreMix & 2X Master Mix (with UDG)

oMY xtE

dNTP PCR Product dUTP PCR Product

Product type --------

dNTPs 0.9988 12.81 16.41 19.72 22.84 26.37 29.76 3348

dNTPs
. ) - - ub ub ub ub ub ub ub ub
including dUTPs

Figure 2. Efficiency of uracil DNA glycosylase using PCR products (including dN/dU base).

Bioneer { Std FAM:Y=-0.2048X+11.799 | Supplier A . StdFAM:Y=-0.2948X +11.9911
R*:0.9994 E FFI: 98% R':0.9994 E FFI: 97%

Ct Value

Company Linearity Efficiency 107 100 10° 104 108 10? NTC
Bioneer 0.9999 98% 15.73 19.14 2299 2591 28.96 331 ub
A company 0.9994 97% 16.86 19.98 23.55 27.26 30.05 34.61 ub

Figure 3. Comparison of amplification quality between AccuPower® Plus DualStar™ gPCR PreMix (with UDG) and other supplier's Real-time qPCR kit.

o$§§i
K-6605 Exicycler™ 96-well plate
AccuP ® Plus DualStar™ qPCR PreMi
K-6606 ccupower® Plus DualStar™ qPCRPreMix 101500 96-well plate | optical fim included | 50 plfrxn
(with UDG)
K-6607 CFX96 8-well strip
® -T™ 1
K-6608 AccuPower® Plus an/Star gPCR Master Mix 25 mi of 2X Master mix solution
(with UDG)
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AccuPower® Dual-HotStart™ RT-gPCR PreMix & 2X Master Mix

RT2t gPCRO|| HotStart 7|&2 X 2510 52 £0|A/9IZEZ One-step RT-qPCR

oNIE IR

AccuPower® Dual-HotStart™ RT-qPCR PreMixe= &210]| H|E0|X o
2 YOojLh= GBS EHTES 22HM O R It HotStart &
HALI|20] MEE MBYULICE HSt= RNATH MEHXMO 2 IHARSIE
2 0IZEoL 27|02 JME|0f 20|12k template RNAGIA = &t
HOZ ohdet 2 QIELICE Template RNAS Ci4fC 2 6= 245 HIO|
HAZHAL B gene expression FEFEM Y S0 R85 A8 &
Q= EFISE DT one-step RT-qPCR MIZQJLICE.
Real-Time PCR 8t30] a3 BE A|2f0] SRE[0] /0], template
RNAS} primer & probe®| &II9tO 2 &2l A Jps6i0 Asx}
errors Z[A2f510] 24 Aifoi QL Feiot ZE g - USLICH
2} tubed]| 12| AFR 22F0| 23 % single use MIE2 ZM master mix
X Eo| HHEARR 0| IH2 cross contaminationS ¥X|&t &= QI L|CE &
gt Exicycler™ 96 ZH| 20| E} 2|AF HH|0f £|&2tEl 8 tube U
plate M& IFSEL|CE Premix&23t OfL|2} 2X Master Mix HZ2 2
& HE0[ s L.
%

=
UHHH O 2 HE0| 0{2{2 20|29 target template?t 15 =2 RNA
ofl Z&E|0] Q= AIROIME HEO| 7H50tH, HH870| Lp8H0] LIS
ot ZF2| PCR inhibitorE ZEatstn e ol EQF A|Z29| template
RNAOIM = 2tk RT-gPCR E1HE ¥2 &+ USLICE 10~10 cop-
iesVHX| 10 log2| 512 dynamic range £ 2t&L|CH

o
dm

u}
[

50

ook

= £0ld

PyroHotStart RT 821} HotStart PCRE 0|23t M|l %% Dual-
HotStart™ RT-qPCR Bt8-2 Het5| target S MRS HES 4+~ U
2 A X3S CHFigure 1).

= Multiplexing

0{2{ Z32| @4 dye(probe)2t S EH40| FHO{Lt CiY$t target gened

SAo| AEY 5= ABLICL

= Ct¥st Template RNA HE Jts

RocketScript™ RTase?t ZL2tE|0f QI0{ 120i|AM RT B+80| 7HsSHH
RNA 2Kt L2t 26t Y%l template RNA SOAME Q8 H2f
RT-gPCR Z1tE ¥2 o UASLICH

- Hald

212t9| PCR tubed|| RocketScript™ RTase, HotStart Tag DNA poly-
merase CDNA 22t gPCRO| 23t 2 74 40| (0] /o]
A&Xt= template RNA, primers & probe S D.W.BF MIfetO 24
Real-Time RT-PCRS $=8ligf 4= Q& LY.

= Xfodd

ISO 9001 ZX A|AH! 510{A one-batch systemQZ CHEZF AHALE|O]
2t batchoj Ciet HX{3tQCE HE & Lot EEL HZELE 3857
M0l AFE X} LS| A2 2 HHE X O 2 X2[& I 2} tubeOICH LY
Sh= HALZHIS SHZSI0 Ao = 2 BUE HSLTh
0o3ERHE

= Gene expression profiling

= Target RNA quantification

= Microbial detection

= Viral/bacterial pathogen load determination

ONE FA/MS

= Enzyme: RocketScript™ RTase, HotStart Tag DNA polymerase
=5' - 3'exonuclease activity: Yes

= 3' = 5'exonuclease activity: No

= 3'- A Qverhang: Yes

» RNase H activity: Yes

oHE2E
-20C

Dual-HotStart™ Technology

Inactive PPase v

° ©
Temp. o
increase .' .
L4

L]
VActivated PPase
°

°
® @ FreeMg
° Free Mg?* 5 l m ::
RT Reaction starts
MRNA CDNA synthesis

1% hotstart reaction: Hotstart RT

7| hotstartd4{2H= CH H}0|2L|0kt2| enzyme-mediated hotstart ‘A0 @ H20{A 2¥5t= HIS0IH ghe =2 HP1si0f
ekt DNA 24 ZTHE LIEHAD, annealing £11] O|0j| A5 PCR {5t $1AH2 B10HSE 80| E|0{LHLICt Dual-HotStart™
7|20l MEEl RocketScript™ RTase= 50T 0|49| 204 &S JHX|7| 20| enzyme-mediated hotstartS AAIZ|= 8
HaAYLct

Taq antibody Temp. Activated DNA Polymerase

increase
. +

PCR Reaction starts

¥ i

Amplification of
new DNA strands

Inactive DNA polymerase

P

2" hotstart reaction: Hotstart PCR & qPCR

cDNA ZE 1PH0j|= antibody-based hotstart %4{2] HotStart Tag DNA PolymeraseS X{238104, 420i|Al= 20| giCt7t 95T
OflA] 243} £/0] S0490| £2 PCRASS 22 2 AUBLICH

Figure 1. Dual-HotStart™ technology
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AccuPower® Dual-HotStart™ RT-gPCR PreMix & 2X Master Mix

Figure 2. High sensitivity of AccuPower® Dual-HotStart™ RT-qPCR PreMix.

Experiment with HIV target. 10 fold serial dilution of template RNA (10 copies
~ 10 copies spiked in human total RNA).

HIVLY=03349X + 136656 R:09971 Effi116%

C. DNA/RNA Amplification

Dual-HotStart™ Method Conventional HotStart Method

Figure 3. High specificity of AccuPower® Dual-HotStart™ RT-gPCR PreMix.
Experiment with HCV target. 10 fold serial dilution of template RNA (10° copies
7 gD ~ 10 copies spiked in human total RNA). Conventional hotstart gPCR always
/ % /"; generate non-specific amplification at low template concentration, which de-
i A% teriorate the sensitivity of gqPCR. AccuPower® Dual-HotStart™ RT-qPCR Pre-
1] Mix accurately amplifies target RNA without non-specific amplification, even at
low concentration of template

<— Non-Specific
band
| +— Target

JIEIZ 1 HE N=Y

K-6704 Exicycler™
- 8-well strip (96 rxn

K-6705 AccuPower® Dual-HotStart™ qPCR PreMix ABI7500 wellstrip (36 ) 50 l/rn
- optical film included

K-6706 CFX96

K-6707 AccuPower® Dual-HotStart™ gPCR Master Mix 2.5 ml of 2X Master mix solution
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Customized PCR

Customized AccuPower®PCR/RT/qPCR PreMix Service
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Customized AccuPower® PCR/RT/gPCR PreMix Service

2 X0j| = Ckst PCR/RT/QPCR PreMix M= AH|A
oNIE IR
Customized AccuPower® PCR/RT/gPCR PreMix Servicee 124

ol
HISE{O S Aot PCR 2IAIOIA 2HHOPH Fetohn Kot &2

f =y

HS Y 5 AT nMo| U EH0l| Sh= UEH MFES MISSh= M|

AQILICH 2F PCR tubeil= DNA Polymerase, dNTPs, reaction buffer
S PCR 2340 WR3H 71d 443} primer?t 22E(0] 01, template
DNA or RNA 2 D.W.Bt ED 5104 2HHSIH| AL S 4= QLSLICE

OH|IE /MY
Human / Veterinary / Plant / Fish /
Target . ) . .

Microorganism (Fundgi, E.coli) etc
AllinOneCycler™ 96 Gradient Thermal Block or

Instrument
other thermal block
Taken from brain, cardiovascular, bone marrow,

Slol=ellygleipl liver, lung, peritoneum, feces, septicemia, or other
organs

= -

HZtolz| o1=

\J
A~
T
-

| PCR tube0i| DNA polymerase?t PCR EF20{| 2 @3t R = 1
2HO| WQ 2 Sh= primer set0] X&tE|0f template DNA2F
W.BE HI15L0] HEE PCRE 8E o UBLICH E3H H2|HE Aol
Q3ttracking dye@t A7t Letz|0f 210f sample loading buffer
Fet LQOt QOO R ZHHSIH AFE Y & UELICH

O ox U
HI J
e
=

H

o
bas
d

ISO 9001 E& A|AH! SIO|A] one-batch systemQ 2 CHEF AAHE|Of
2t batchof| CHSF B X3t QCE HE = # U B HELE S22
IHE0] AFEXP} TS| A 28 B RO 2 X2 [ 2} tubeDfCH L

E
Stz AL 2HIS sl Z5t01 2ol Qs e ZUE MSHLIC

A4 o[ 1,920 tubes
Single Custom PreMix ~10 Y
Multiplex Custom PreMix for 2~3 targets ~12 oY
Xz AQ712
Multiplex Custom PreMix for 4 targets ~16 YL
Multiplex Custom PreMix for 5 targets or more Inquire
v Template O|XIZA[0l= HMZ2|2H0] & ZOE 4= RLELICE.
v OIZIN MEHS|7H2 MZY |20l M HLElL T
v 22|10 g OH32 223 Ho] He APYELIC
X0 HHH
T od
Custom Premix H|Zhg 2/eF X2 (012f LI8)S O|H|YE ELiTA 8.
12| HELE: PCREFANZETY], 22|10 HIIMG, HIO|L|0F I |2 MY 0|2/0f FIHELSEA, MIZte|2|2, HIE type

(PCR, hotstart, RT-PCR &)

2t 275k 0| o

%
=

A

fAR7|200 MADIAE Lot Y2 S OlH| 22 o ts E-ILICE

3|

PreMix AH|A(Z22|1 $H4)2 A|RFSiL|C}

Custom PreMix A{H|A ZISHS ZHSIA|H, O|H|UO|LE HBt2 L2SH =A|Q. F2EA ZA| Custom AccuPower®

7l X U MH|A Z9|
= Tel: 1588-9788 (U HX|IMIE] ext.4—2) EE= 042) 930-8577
= E-mail: customized_service@bioneer.co.kr

= Y AREEYE 2T 9:00~ 22 6:00 (FE, 72 7F)
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Magnetic Bead Type High-throughput Automated
Nucleic Acid Extraction Kit X Nucleic Acid Extraction System

MagListo™ ExiPrep™96 Lite

0
oFEBE

e mike) H=E
A-5250 ' ExiPrep™ 96 Lite
K-4611 ExiPrep™ 96 Genomic DNA Kit
K-3615 MagListo™ 5M Forensic Sample DNA Extraction Kit, 100 rxn in mini / kit
K-3603 MagListo™ 5M Genomic DNA Extraction Kit, 100 rxn in mini
K-3619 MagListo™ cfDNA Extraction Kit, 100 rxn in mini
K-3624 MagListo™ 5M Viral DNA/RNA Extraction Kit, 100 rxn in mini
K-3613 MagListo™ 5M Universal RNA Extraction Kit, 100 rxn in mini
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