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© RRIRAEESREH, H TRE, 3" —CTAGATCGGAT w+seeereees 5" fEHRDNA
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B miER

BRAEREPCRE oo o
PrimeSTAR® HS DNA Polymerase RO10B (Ax4) 1,000 U
FER{ERERIPremixE! Code No. aEs
PrimeSTAR® HS (Premix) R040A 50 pl REIx100 R
GC richEH SR & 1PCRES _Code No S
PrimeSTAR® HS DNA Polymerase with GC Buffer 5.5 1000 U

RIEEHER, EASHI3 —>5  exonuclease;&it
Priming®&Es, BAMEREANS~15 FEIASRIS RIESHIPCRY 18
PrimeSTAR® &R &ML RS

| SMUTESE
[1] PrimeSTAR® HS5& A &REPCRESH 1EMFRAILLIR

[ RBOEM]  jaig . AEFEDNA BIRERE (50 pIRMAR)
HRMEE - DOLREIAEE (2 Kkb) Lane N : Negative Control (Ji&i#R)
PCR&fF : 30 cycles 12 102 P9
PrimeSTAR® HSEIR RIZf: 98°C 10 sec 310 ﬁg
55:0 5 se_c ] 30 Cycles 4 100 ng
72°C 2 min M : MHind Il digest
Hih shdFl:  ERSAEEENRIERE (Takara Bio Inc.LbEREER)

PrimeSTAR® HS AR F)EE BAEEET CAEEET DAF)EE ENEEET rTaq

MN 1 23 4MNU1234MNI1234MNI1T234MNI1T234MNI1T234MNI1T23 4M

» PrimeSTAR® HSEIE{th/\ E)SREPCRESALL, EMEIESIRRRO MG R FALS Rty 1,
[2] ER— R TERAPimeSTAR® HSH &S B A/ N EISEE R #TPCRY 1
M1 M2 1 203 4 5} 6 7 8 9 10 M2 M1 QEEZ
Lane 1 : DCLRE1A 4 kb @S ERED

2. B-globin 85 kb

3: pB-globin 6 kb 1&HR -

4 : DCLRE1A 1 kb 100 ng AEFEHDNA

5: p53 0.5 kb (50 pIRRHER)

6: ps3 4 kb S RIAE

; SgI?IlROEEIZ 7-2 Eg 980; 10 sec j 30 Cycles

9 : DCLRE1A 2 kb 68C 8 min

10 : p53 6 kb

M1 © A-Hind Il digest
M2 : pHY Marker

» PrimeSTAR® HSX0.5~8.5 kbHJEERER Al = MR TH 1Z,
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3B S (R APCRESHIFAHE

B ~mER

B REREMERKEE IBRES RIF M Code No. BxE

) RO50A 50 pl mRNZfAZ %200 R
®
PrimeSTAR® GXL DNA Polymerase R050B (Ax4) | 50 11 BAIAR <800 X

5PrimeSTAR® GXL4REE XY AIPremixBY = Code No. EEY |

PrimeSTAR® GXL Premix NEW FOSIA |90 bl RFHRR X200 X
RO51B (Ax4)| 50 pl RR{KZ x800 K

S FAEFEEDNABETSHITI0 kb ABIHEN 1E
BIMMIGC rich, AT richREERE, B—HRESERAMNESRERS
(S EEERHRIERIE, BEAT10 F/KbBIER/R L (*1)

X1: HEHROS0A/BXI,
PrimeSTAR® GXLEERHEA

@ LThfE, sERIIHIEAFRRES
DNA PolymeraseZs & S5EIRDONAZE SIS IEISSIYIRVEEMH. —ARAY aBUEERZ L RFREES, (EPCRYIEMELIAIT,
ALEZIER, BATHPrimeSTAR® HSHIT T AR, AIIRHIH T BE SIRIRDNARIE RIZE S
K RESEMHRE T

@ AR RKBVEMREATF

FEEYIARN, DNA Polymerased@id SiEHEFRME &K
BTPCRR M,

M REIDNAR SIS AN BRI RHEHEFEAS, 2
BB E ST EFEAERIPCRES.

PrimeSTAR® HSZEZT{E

ISR
[1] KEERNERYY X [Ai£] RIEPrimeSTAR® GXLEMEESM, I8N EERN B HER.

AERFZEDNA A DNA cDNA
(100 ng/50 pIRRM{EZR) (1 ng/50 plIRREZR) (BF250 ng total RNA/50 pIRR{EER)

M 1 2 3 4 5 6 7 8 9 10 M 1 2 3 45 6 7 8 9 M M 1 2 3 4 5 6 7 8 M

1: p53 0.5 kb 6 : B—globin 15 kb 1: 05 kb 6 : 15 kb 1 Dystrophin 1 kb 6 : Dystrophin 8 kb
2. DCLRE1A 1 kb 7 . B-globin 20 kb 2: 1kb 7 . 20 kb 2 . Dystrophin 2 kb 7 : Dystrophin 12 kb
3 : DCLRE1A 2 kb 8 . B-globin 24 kb 3: 2kb 8 . 30 kb 3 . CCND2 2.8 kb 8 : Dystrophin 13.5 kb
4 : DCLRE1A 4 kb 9 : B-globin 27 kb 4: 4 kb 9 : 40 kb 4. TFR 4 kb M : A-Hind Il digest
5: PB-—globin 85 kb 10 : B—globin 30 kb 5: 85 kb M © A=Hind Il digest 5 : Dystrophin 6 kb

M A=Hind Ill digest

UAEREEDNARIENRAIRE30 kb LA DNAAIEHRAJA1540 kb LAcDNANIEIREIIR{S13.5 kbR 1E=47],
EREPrimeSTAR® GXLY ZfhsEERAEE B RIFAOZEER4
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[2] #38GC richBRERRIRMHELER (FEABSREPCRESHILLR)
BHEREACCRIIN, SHASHPCRELIIE. ERZAAEIESEMASMPCREEIMEY HBHIGC richiElR
BHTPCRIAL, o ER RIHEAEITELAR

iR AZRELZDNA (100 ng/50 pIRKAR) iR T.thermophilus HB8ERDNA (10 ng/50 plIRRK{EZR) VNSl IVE S
EER: BER:
Lane 1: APOE 746 bp (GC&E 74%) Lane 3: 2,029 bp (GCEHE 74%) DAE)EE3: EATFGC richiEtR
2: TGFPB12005bp (GCEE 69%) 4: 4,988 bp (GCEE 74%) B/AFEIE§2: EFGC Buffer
(Takara Bio Inc.tbE4ER)
PrimeSTAR® GXL AR EEET BAE)EE2 CAE)Eg2 DA EIEg2 DA EIEE3
M 1 2 3 4 M 1 2 3 4 M 1 2 3 4 M 1 2 3 4 M 1 2 3 4 M 1 2 3 4

M : pHY Marker

» PrimeSTAR® GXLXGC richBEIR P #ITESMEY 18, Bt ERERESARNEFF .

[3] RNRBENRRERECE (FEMLEEREHERERILR)

PCRI¥mefElnt, AZRYTIEYRIREN, LEREMASREPCRES,

BE, BENSREPCRERZZRKFZERENIZN, EIELLCDNARIERAIY IBELREME . BT cDNANE
W, EAZAENSREPCREGHITPCRY B/ L, MEREREFHITHIT.

[ 5341 MHLBO4RAEHIREN Total RNAITR F R R NS EIcDNA, BUZCcDNAAER, 34 kbAITFRERMTPCRY1E, #iA

T EIEIRE N g R AN, & NGRACH R PCRE Mt IZ S HEFIRIERIZHIT,
(Takara Bio Inc.bbEZER)

PrimeSTAR® GXL PrimeSTAR® GXL
(ArERIERIE) (2fEEE2RRIERIZ) BAE]EG1 DFIER4
M1 23 4567 89 10M M1 234516 78 910M

M1 2 3 456 78 910M 123 456 789 10M

98°C 10 sec 98°C 10 sec 98°C 30 sec 94°C 1 min
60°C 15 sec]30 Cycles 60°C 15 sec ] 30 Cycles \ !
68°C 4 min 68°C 40 sec 98°C 5 sec 98°C 20 sec
60°C 10 sec] 30 Cycles 60°C 20 sec ] 30 Cycles
68°C 1 min 68°C 2 min
! !
{EIRMEAIE: cDNA (18%4FTotal RNAR) 50 pIRE{AZ 72C_ 5 min 72'C_3 min
Lane 1 - 25pg 4. o5 7: 750 ng 10: 2 ug
2:20pg 5. 250ng 8: 1 pg M : A—Hind IIl digest
3: 25n9 g 500ng 9: 15 pg

EEMABESHEEL, PrimeSTAR® GXLAJIATEZE /RESEEA N cDNAGIT RIFATH 18,
EIRH%ERPrimeSTAR® GXL 2fZEsSiRBRRIER, IR ZEEBIREHTRIERERETEE .

% PrimeSTAR® GXLXTEE F5AIEMR T AENS & EIEMT 1ERIE . 1FIIP73R3af] [2]
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B PrimeSTAR GXL DNA Polymerasetdx&%& ik
BirFSIENR

S=AE | NuminaillE

Sakaguchi, H., et al. Exome sequencing identifies secondary mutations of SETBP1 and JAK3 in juvenile myelomonocytic
leukemia. Nature Genetics 45, 937-941 (2013).

EEF | INRHEDFE
Kakizaki, E., et al. Detection of diverse aquatic microbes in blood and organs of drowning victims: First metagenomic
approach using high—throughput 454—pyrosequencing. Forensic Sci. 220, 135—146 (2012).
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B PrimeSTAR GXL DNA Polymerasetd%xTech note

Superior amplification of GC—rich templates with PrimeSTAR GXL DNA
Polymerase

Data kindly provided by: Alexander Ebralidze, Scientist, Beth Israel Deaconess Medical Center

Introduction

PCR amplification of GC—rich templates is often hindered by formation of secondary structures and the requirement for

high melting temperatures. PrimeSTAR GXL DNA Polymerase is a high—fidelity PCR enzyme that allows efficient amplifi—
cation of the most challenging templates.

With this enzyme, amplification of GC—rich templates is possible without reaction optimization or inclusion of additives
such as DMSO or Betaine.

In this experiment, PrimeSTAR GXL DNA Polymerase was compared to other commercially available enzymes for the
amplification of a target with high GC content. Only the PrimeSTAR GXL enzyme was able to efficiently amplify the
GC-rich template without additives or special reaction conditions.

Results

Under standard reaction conditions, only PrimeSTAR GXL DNA Polymerase produced a single amplification product of the
expected size (Figure 1). PCR product was successfully obtained with the competitor enzymes only when the reactions
included DMSO (5% final) and Betaine (1 M final) (Figure 2, left). Very little product was obtained with PrimeSTAR GXL
polymerase in the presence of these additives (Figure 2, right).

T2 Q
£4 3 = £8 & £

Figure 2. Amplification products
obtained from reactions containing
DMSO and Betaine. The expected
product size is 603 bp. Pfu: Pfu
polymerase; Co. A: Company A
master mix; Co. D: Company D
master mix; PS: PrimeSTAR GXL
polymerase.

Figure 1. Amplification products obtained
under standard reaction conditions.
The expected product size is 603 bp.
Pfu: Pfu polymerase; Co. A: Company
A master mix; Co. D: Company D master
mix; PS: PrimeSTAR GXL polymerase.

Conclusions

In this experiment, PrimeSTAR GXL DNA Polymerase was the only PCR enzyme able to amplify a sequence from template
DNA with a GC content >75% without additives. PrimeSTAR GXL DNA polymerase was able to amplify this target without
special reaction conditions (a standard two-step PCR protocol was used) and without additives. In contrast, all of the other
competitor enzymes tested were only able to amplify when DMSO and Betaine were added to the reaction. These results
indicate that PrimeSTAR GXL DNA Polymerase is ideal for optimization—free PCR amplification of GC-rich targets.

Methods

A 603—bp region of the CEBPA gene promoter that contains 75.29% GC content was amplified from human genomic DNA
(isolated from the K562 cell line) using either PrimeSTAR GXL DNA Polymerase, a master mix from Company A, a master
mix from Company D, or Pfu DNA polymerase. Reactions were assembled according to the manufacturer’'s recommendations.
All reactions were run on a MultiGene Thermal Cycler (Labnet) following the cycling conditions in Table 1 below. Amplified
products were analyzed by gel electrophoresis.

Table 1. PCR cycling conditions

PrimeSTAR GXL polymerase (2-step PCR) Company A, Company D, and Pfu polymerase (3—step PCR)
98°C 10 sec 95°C 30 sec
. 35 cycles 60°C 15 sec 35 cycles
68°C 20 sec 70 30 sec

U HEERFEFTakara Bio USA, Inc. Wi, FLXWHINZ1ESEETHEMIAR050/~M@IIE A “Tech note” o
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PrimeSTARZR St g R EE RIS FRE e Code No. 265
PrimeSTAR® Max DNA Polymerase RO45A 50 il REIFR x 100

(Premix type) RO45B (Ax4)| 50 pl REAZ x 400K

B SR ARAIRIERRE T, EP5~10 #/KbBYIRE iz
Takara Bio PCREsH{RE It &=, LEERATPCREE
AMUB LRI, EEFYIAIRR A IR SRR TR MR

W SIOEE
[1] SEASTRIRFIIRGHIDNAR R/ (REPCRR )

RGFFEERLZEDNA
M 2 4 6 8 10 Mkb)

A DNA AEEHDNA

M 05 1 2

cDNA

3 4 6 75 Mkb M 1 2 4 6 8

M 1 2 4 6 8 1012 15 M (kb) M (kb)

M A=Hind Ill digest

T A DNA KT EEREDNA AEFHLEDNA cDNA

BN 1-15 kb 2-10 kb 0.5-7.5 kb 1-8 kb
98°C 10 sec 98°C 10 sec 98°C 10 sec 98°C 10 sec
55°C 5 or 15 sec*} 30 cycles 55°C 5 or 15 sec* |30 cycles 55°C 5 or 15 secx |30 cycles 55°C 5 or 15 secx | 30 cycles
72°C 5 sec 72°C 5 sec 72°C 5 sec 72°C 10 sec

PCR
*Tmf{& *Tm{& *Tmf& *Tm{&
55°CL_ERT 5 sec 55°CA_ERT 5 sec 55°CL_ERT 5 sec 55°CL_ERT 5 sec
NE55°CHI15 sec AE55°CHT15 sec NE55°CHI15 sec NE55°CHf15 sec

igsEek 15 kb (5 sec/kb) 10kb (5 sec/kb) 6 kb (5 sec/kb) 6 kb (10 sec/kb)

(2] EEFFINREE

[ 7E 1 ERUTRITIEEE- (GA) s-IESRFFI500 bp( A DNAKRHFEFIFBAEERIE, REZHIE, PEE4
REWERY], DMTEEFIIFENERE,

ewmy o WO BN | | S
Tagq 261 3 21 2 26 10.00%
PrimeSTAR® HS 250 5 25 2 32 12.80%
PrimeSTAR® Max 201 0 5 0 5 2.49%
PrimeSTAR® GXL 167 0 4 0 4 2.40%
AREIE (oBl) 131 2 15 1 18 13.74%
AREEE2 (oBl) 172 2 15 9 26 15.12%

EIAEL RN R EEMHREF, KAKIES TPrimeSTAR® Max#IPrimeSTAR® GXLEYHFES

IBEE FHIR BRI B RIFAIEfAtE,

BES,

(@TakaRa
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B PrimeSTAR Max DNA Polymerasetdx£%& 32k
IREEPCR

gt
Tanii, H., et al. Induction of Cytochrome P450 2A6 by bilirubin in human hepatocytes. Pharmacol. Pharmacy
4, 182-190 (2013).

BIE | EF
Yamamoto, K., et al. A novel TRB@/NOTCH1 fusion gene in T—cell lymphoblastic lymphoma with t(7;9)
(q34;q34). European J. Haematology 90, 68-75 (2012).

TR

Yamanaka, K., et al. Rapid detection for primary screening of influenza A virus: microfluidic RT—-PCR chip
and electrochemical DNA sensor. Analyst 136, 2064—2068 (2011).

B PrimeSTAR Max DNA polymerasefdxTech note

Go from DNA to data with a fast polymerase that’s also astonishingly accurate

PrimeSTAR Max DNA Polymerase

e Highest fidelity of any commercially available polymerase
e [astest extension speed available
e Formulated as a hot—start premix with dNTPs and buffer: just add primers, DNA, bring to final volume with dH=0, and go.

Introduction
A fast polymerase for high fidelity PCR—save your sanity as well as your time

Let's face it, there’s nothing more frustrating than a failed PCR. When all that stands between you and understanding your
gene of interest is DNA amplification, every moment counts. Rely on PrimeSTAR Max DNA Polymerase for cloning and
expression, structure—function, and genetic variation studies.

that’s

GOOD

science!”

Using a fast polymerase to detect influenza. Scientists at Osaka University developed a microfluidic device for rapid
detection of influenza A (shown in color in the figure above). Using a mix of PrimeScript RTase, PrimeSTAR Max
polymerase, and SpeedSTAR polymerase, RT—-PCR was completed in 15 minutes.

Citation: Yamanaka, K. et al. Rapid detection for primary screening of influenza A virus: microfluidic RT-PCR chip and
electrochemical DNA sensor. Analyst 136, 2064-8 (2011).
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Results

Experimental example: PrimeSTAR Max vs. other commercially available high—fidelity
polymerases using a 10—second extension step

Human genomic DNA was used as template for fast PCR. Products 0.5 to 7.5 kb long were amplified (extension time, 10
sec) using PrimeSTAR Max enzyme or polymerases from three other manufacturers. High yield was observed when
PrimeSTAR Max polymerase was used for products up to 4 kb in length.

Primnes TAR Max Company A Company B
DHA Polymerase OMA Polymerase DA Polymarase
kb; 05 1 2 3 4 6 75 05 1 2 3 4675 05 ] 2 3 4 6 75

Figure 1. Fast PCR amplification of human genomic DNA using PrimeSTAR Max DNA Polymerase or high—fidelity polymerases provided by
other manufacturers.

Compare extension—step recommendations

Is every high—fidelity polymerase capable of fast extension? No. Many high—fidelity polymerases on the market lack sufficient
extension speed and are incompatible with fast cycling conditions. Refer to the table below for recommended extension step
times for PrimeSTAR Max DNA Polymerase and three other commercially available high—fidelity enzymes.

Polymerase Total extension step time per cycle for a
4—kb product

PrimeSTAR Max 10 sec minimum#
polymerase

Company T 120 sec
polymerase

Company N 120 sec
polymerase

Company | 240 sec
polymerase

*See data in Figure 1 for an example of amplification of a 4—kb product with a 10 sec extension step. Routine recommen—
dations: when template quantity is 200 ng/50 pl or less, an extension step of 5 sec/kb is recommended. When template
quantity exceeds 200 ng/50 pl, an extension step of 30—60 sec/kb is recommended.

Conclusions

PrimeSTAR Max DNA Polymerase offers the highest fidelity and fastest extension speed of any commercially available polymerase.
It was shown to provide superior yields for a series of amplification products up to 4 kb in length when compared to polymerases
from other manufacturers.

PrimeSTAR Max DNA Polymerase also requires a far shorter extension time than other commercially available high—fidelity
polymerases, making it a better choice for high—fidelity PCR performed under fast cycling conditions.

U FEERETF Takara Bio USA, Inc. Mg
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B 5in—-Fusion® A& E IREERE = [E

@ ERPrimeSTAR® RIS REEEH|E&IEN AT ENER

e

——

R HEPERBALE LML HEESTH —

#{TREPCR
— BRVEREEZOK
—
—>
BHIER &SR

e
5 &AM K im 18 E 89 7 51
ERARINA 15 RIREERS 1)

@ 5xIn—Fusion® HD Enzyme Premix & dH20

© HiEH!

A
V -S5

O-O

In—Fusionf& iZ{XF50°C,

1557%H

Xt BRVERH{TPCRY 18

 REEGHEFEN T BRAIRIFE 15 bphItEEF5I,

In—FusionE§FA AT LU & EE, AIEEEEREATEE

MEHITEDRE,
5PrimeSTAR® RIAE, Frafg
V WIEHER KR AT HFE b . :
&/ AIHITZ N DNAR EE— RN B EETabE,
4 N
LI ZPDNAFER (1 kb, 2 kb, 3 kb) EIRTT=E
fEAPrimeSTAR® Max#n 5 181 kb, 2 kb, 3 kb 3fh
HBARERS2K2.7 kba9&E &, FIAIn—-Fusion® HD
Cloning Kit#fTREME. FEREVIHEEN 0 2hE,
— HITESZEPCRIFIMENRER, WER7 N REZLEMIEA
2 kb —i 1 kb+2 kb+3 kb ERFHIE TR,
3 kb
3 - Insert size 1 kb+2 kb +3 kb
% 15 ERIRE S VSRS (1/5:8%) 192
1EFEE1LRIEL ) 7/10
\ J

B OAFT—RME (NGS)

MFTF—RNF (NGS) 72, PCRRNZIFEEEAIRAZ—. Takara BiofcHEA TNGSHZMELAIPCRES,

PrimeSTAR® RINZEpPZ—. HTHEFIEHAENT, BRESE@GIE.

NGS ERIFIME R PCRYIEE R [E K

AR A
o . chﬁ SREY 1S e SBURRECYA
TaKaRa Taq™ HS Low DNA * * * ok k * *
Tks Gflex™ DNA Polymerase Low DNA *k ok ok ook 2. 0.0.¢ ok
PrimeSTAR® GXL DNA Polymerase >k Yok >k Yok * *
PrimeSTAR® MaxDNA Polymerase ok * kK ok * *
Tks Gflex™ DNA Polymerase Yk Yk k Yook Yk ok Yook
www.takarabiomed.com.cn 10
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B PrimeSTAR®Z5# F—"s

A TR Code No.
RO50A 50 pIRAZ x 200 X
PrimeSTAR® GXL DNA Polymerase L -
RO50B (Ax4) 50 plRRL x 800 )
_ _ RO51A 50 plRRL x 200 )
PrimeSTAR® GXL Premix
RO51B (Ax4) 50 pIRAZ x 800 X
. RO45A 50 plfeRz x 100 X
PrimeSTAR® Max DNA Polymerase
R045B (Ax4) 50 plRREZ x 400 X
RO10A 250 U
PrimeSTAR® HS DNA Polymerase
RO10B (A x4) 1,000 U
PrimeSTAR® HS (Premix) RO40A 50 plRRZ x 100 &
. , RO44A 250 U
PrimeSTAR® HS DNA Polymerase with GC Buffer
R044B (Ax4) 1,000 U

MR NLREIAS0  p I RAR RASREIR TR o

[ XExlam ]
=TT | HE =
RO23A 50 &
PrimeScript™ Il High Fidelity RT-PCR Kit PCREF{EFPrimeSTAR® GXL \*
R023B 200 X
) R022A 50 X
PrimeScript™ High Fidelity RT-PCR Kit PCREGEEFPrimeSTAR® Max 2
R022B 200 X
Mighty TA—cloning Reagent Set for PrimeSTAR® | FgRimIIAGHITTATRE 6019 20 X
In—Fusion® HD Cloning Kit In—Fusionﬁff?ﬁﬁU, Eﬂx_ﬁ 639648 10 K
In—Fusion® HD Cloning Kit w/Cloning Enhancer | PrimeSTAR ZJEACEEM. 639633 10 %
| — ° = AIE#E AR T X
In—Fusion® HD Cloning Kit w/NucleoSpin® 639639 10 X
JIBR RS AIPCRES, A ROB0A 250 U
Tks Gflex™ DNA Polymerase PrimeSTARZRFIME LY 1EETE
=i e FZES | R060B 1,000 U
: NTFEEMRAMIERS, #E RO76A 250 U
MighytAmp™ DNA Polymerase Ver.3 AFiRERD R0768 1000 U
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an%w *r15”$ /Eﬁﬁﬁ ﬁ#l& *ﬂi‘mmﬁ (Aggﬂ) *iﬁ%ﬁ;’{*
Tks Gflex™ DNA Polymerase Fdokdok 2. 2.0.¢ *dkdok | dokkk | ~ 30 kb | FBKI
PrimeSTAR® Max DNA Polymerase ok 228,00 Fokk * ~ 6 kb | FBXKin
PrimeSTAR® GXL DNA Polymerase | %%k ok Hkk 1 2,20, okok ~ 30 kb | FEBRim
MightyAmp™ DNA Polymerase Ver.3| *kkkk * ok ok oAk ~ 2 kb AR
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