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Intended Use

AccuRapid™ TA Cloning Kit is developed and supplied for research purposes only. Certain
applications possible with this kit may require special approval by appropriate local and/or
national regulatory authorities in the country of use.

Safety Warning and Precaution

Wear appropriate protection when handling any irritant or harmful reagents. The use of a
laboratory coat, protective gloves and safety goggles are highly recommended. For more
information, please consult the appropriate Material Safety Data Sheet (MSDS).

Warranty and Liability

All BIONEER products undergo extensive Quality Control testing and validation. BIONEER
guarantees quality during the warranty period as specified, when following the appropriate
protocol as supplied with the product. It is the responsibility of the purchaser to determine the
suitability of the product for its particular use. Liability is conditional upon the customer
providing full details of the problem to BIONEER within 30 days.

Quality Management System ISO 9001 Certified

Every aspect of our quality management system from product development, production to
quality assurance and supplier qualification meets the world-class standards.

Trademark
AccuRapid™ is a trademark of BIONEER Corporation.

Copyright
Copyright 2022 BIONEER Corporation. All Rights Reserved.

Notice

BIONEER Corporation reserves the right to make corrections, modifications, improvements
and other changes to its products, services, specifications or product descriptions at any time
without notice.
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Components

Components

pBHA-T vector (25 ng/ul)
Control Insert (70 ng/ul)
AccuRapid™ 2X Reaction buffer
T4 DNA Ligase (200 U/ul)

Amount
K-7170 (20 rxn)
40 ul
20 pl
100 pl
20 pl

* Unit definition: One weiss unit (200 U) is defined as the amount of enzyme required to ligate 90% of

Hind 11l fragments of 1 pg of lambda DNA in total volume of 20 pl at 16°C for 30 min.

Storage

All components of AccuRapid™ TA Cloning Kit should be stored at -20°C. To minimize the

decrease in cloning efficiency, avoid repeated freeze and thaw cycles of pBHA-T vector and

AccuRapid™ 2X Reaction buffer. Therefore, it is recommended to aliquot the solution and store

each tube for single reaction.

Specifications

AccuRapid™ TA Cloning Kit

Reaction time 15 min
Reaction temperature 25°C
Need for PCR/Gel purification Recommendation
Selection marker Ampicillin
1 BQ-042-101-01

www.bioneer.com Revision : 4 (2022-02-14)



AccuRapid™ TA Cloning Kit

Product Description

TA Cloning is a method that directly clones PCR product by ligating deoxyriboadenosine (dA)-
tailed DNA at the 3’ end, tailed by Tag DNA Polymerase, to a vector with deoxyribothymidine
(dT) added to its 3’ end. Tag DNA Polymerase and other non-proofreading DNA polymerases
have terminal transferase activity, which adds dA to the 3' end of the PCR product, resulting in
an A-overhang structure. These PCR products can be directly inserted into a pre-linearized T-
vector (pBHA-T vector) through ligation. It is possible to perform cloning with various sizes of
inserts within 15 min of ligation reaction, and ampicillin or blue/white screening are possible
through the ampicillin selection marker and LacZ gene in the vector. Therefore, TA cloning can
be applied without using primers containing restriction enzyme sites or restriction enzyme
treatment, so it is particularly useful when the restriction enzyme sites are limited. In addition,
there are multiple restriction enzyme sites around the cloning site in the vector, making it easy to
analyze the results or clone onto other vectors. BIONEER's AccuRapid™ TA Cloning Kit is a
product that can easily and quickly clone the PCR product amplified with a DNA polymerase
such as Tag DNA Polymerase that can add dA to the 3' end into a linearized pBHA-T vector.

Step 1: Preparation of insert DNA

" PCR Product &

Ori

Step 2: Ligation (25°C, 15 min) Step 3: Transformation

pBHA-T vector ﬁ
(2931 bp)

Amp?

Figure 1. Schematic protocol for AccuRapid™ TA Cloning Kit.
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pBHA-T Vector

Features

1. LacZa gene
This gene encodes amino acids 1-146 of B-galactosidase. By complementing the w-fragment

of the host lacZ gene, it presents (-galactosidase activity, enabling blue/white screening.

2. Ampicillin resistance gene

It contains an ampicillin resistance gene and is used for transformant selection.

3. M13 Forward and Reverse primer site
It is used to analyze the sequences to confirm if the gene of interest is inserted in the
plasmid.

4. T7 promoter and SP6 promoter
It is used to analyze sequences to confirm if the gene of interest is inserted in the plasmid or

to transcribe RNA from inserted sequence in vitro.

5. BamH | restriction site

It is used to digest the inserted DNA from the recombinant plasmid.

3 BQ-042-101-01
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Vector Map

M13 reverse primer —>lacZa ATG SP6 promoter
CAC AGG AAA CAG CTA TGA CLA TGA TTA CGC CAA GCT |ATT TAG GTG ACA CTA TAG AAT ACT
GTIG TCC TTT GTC GAT ACT GIGT ACT AAT GCG GTT CGA |[TAA ATC CAC TGT GAT ATC T[TA TGA
Hind Il Kpln | BamH | Spe |

|
CAA GCT ATG CAT CAA GCT TGG TAC CGA GCT CGG ATC CAC TAG TAA CGG CCG CCA GTG TGC
GTT CGA TAC GTA GTT CGA ACC ATG GCT CGA GCC TAG GTG ATC ATT GCC GGC GGT CAC ACG

Pst| BamH |
I
TGG AAT TCT GCA GAT CCA ATA C PCR Product GT ATT GGG GGA TCC ATC CAT CAC ACT
ACC TTA AGA CGT CTA GGT TAT G u CA TAA CCC CCT AGG TAG GTA GTG TGA
N(?t | Xhlo | Xbla | T7 promoter

GGC GGC CGC TCG AGC ATG CAT CTA GAG GGC CCA ATT CGG |CCT ATA GTG AGT CGT ATT A[CA
CCG CCG GCG AGC TCG TAC GTA GAT CTC CCG GGT TAA GCC [GGA TAT CAC TCA GCA TAA T[T

M13 forward primer

ATT CAC TGG CCG TCG TTT TAC| AAC GTC GTG ACT GGG AAA ACC
TAA GIG_ACC GGC AGC AAA ATG] TTG CAG CAC TGA CCC TTT TGG

V

LaCZo

Ori

pBHA-T vector
(2931 bp)
Amp®
pBHA-T vector Position (Bases)
M13 Reverse primer site 1-17
LacZa gene 13-441
SP6 promoter 35-53
T7 promoter 236-254
M13 Forward primer site 261-277
Ampicillin resistance gene 1,003-1,863
pUC ori (high copy number) 2,034-2,622
4 BQ-042-101-01
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Materials to be Prepared by Users

e AccuPower® Tag PCR PreMix (Cat. No. K-2601) or
AccuPower® ProFi Tag PCR PreMix (Cat. No. K-2631)

e AccuPower® PCR PreMix (Cat. No. K-2012)

e AccuPrep® PCR/Gel Purification Kit (Cat. No. K-3038)

e Thermal cycler (AlllnOneCycler™ PCR system, A-2041)

o Chemically or electrocompetent cell

e IPTG (Cat. No. C-8001)

¢ X-Gal (Cat. No. C-8002)

e LB agar plate with ampicillin

e LB broth or SOC media

o M13 Forward primer, M13 Reverse primer

5 BQ-042-101-01
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AccuRapid™ TA Cloning Kit

Preparation of Insert

1. Amplify insert from template DNA using AccuPower® ProFi Tag PCR PreMix (Cat. No. K-
2631) and AlllInOneCycler™ PCR system (Cat. No. A-2041).
* Note: For the amplification of insert DNA, PCR products must be amplified using DNA polymerase,
which adds an adenine to the 3’ end of the PCR products. In addition, AccuPower® PCR PreMix (Cat.
No. K-2012) and AccuPower® Taq PCR PreMix (Cat. No. K-2601) can be used, but if you need

proofreading function, we recommend using AccuPower® ProFi Taq PCR PreMix.

2. Add template DNA, primers, and nuclease-free water into AccuPower® ProFi Tag PCR
PreMix tubes to make a total volume of 20 ul or 50 ul. Do not calculate the dried pellet.

e Preparation of reaction mixture

Components 20 pl reaction 50 pl reaction
Template DNA (1-500 ng) Variable (1-10 pl) Variable (1-25 pl)
Forward primer (10 pmol/ul) 0.5-2 pl 1-5 ul
Reverse primer (10 pmol/pul) 0.5-2 i 1-5 ul
Nuclease-free water Variable Variable
Total volume 20 pl 50 pl

3. Dissolve the vacuum-dried pellet by vortexing, and briefly spin down. Perform the reaction

under the following conditions.

Step Temperature Time Cycles
Pre-denaturation 95°C 5 min 1 cycle
Denaturation 95°C 15-20 sec
Annealing 45-65°C 15-30 sec 30 cycles
Extension 72°C 1 min/kb
Final extension 72°C 5-10 min* 1 cycle

* Note: For efficient A-tailing of PCR products, it is recommended to proceed with final extension at 72°C
for more than 5 min.

4. After electrophoresis of the amplified insert, gel elution is performed with AccuPrep® PCR/Gel

Purification Kit (Cat. No. K-3038).

* Note: Using an unpurified PCR product can significantly decrease the cloning efficiency, so it is

recommended to purify the target DNA band through gel purification.

6 BQ-042-101-01
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* Note: Commercially available elution buffer contains EDTA, which can reduce ligation efficiency. It is
recommended to use the elution buffer (EA buffer) without EDTA of BIONEER'’s AccuPrep® PCR/Gel

Purification Kit or distilled water.

Ligation Reaction

1. Thaw pBHA-T vector and AccuRapid™ 2X Reaction buffer on ice before ligation reaction.

2. Prepare reaction mixture for ligation reaction as follows.

Components Positive Sample
pBHA-T vector (25 ng/ul) 2 ul 2 ul
PCR product - 0.5-2 plI*
Control Insert (70 ng/pul) 1 ul -
AccuRapid™ 2X Reaction buffer 5ul 5ul
T4 DNA Ligase (200 U/ul) 1l 1l
Nuclease-free water 1l Variable
Total volume 10 pl 10 ul

* Note: Calculate the required amount of PCR product using the following formula. In general, 0.5-2 pl of
PCR product is used, and it is recommended to add in a molar ratio of 5 : 1 (insert: vector) or higher for

a more efficient ligation reaction.

pBHA-T vector (ng) x size of PCR product (bp) ) PCR product
x molar ratio of

PCR product (ng) = Size of pBHA-T vector (bp) PBHA-T vector

* Example: The required PCR product concentration, when performing with 1,000 bp of PCR product
and with molar ratio (insert : vector) =5 : 1.

50 ng x 1,000 bp 5

PCR product (ng) = around 3,000 bp X 1 =~83ng

3. Mix the reaction mixture by tapping and briefly spin down.

4. Incubate the reaction mixture at 25°C for at least 15 min.
* Note: Sufficient colonies can be obtained in only 15 min of reaction, but if you want to increase the

cloning efficiency, it is recommended to increase the reaction time up to 1 hr.

5. After the reaction, reaction mixture should be stored either on ice or at -20°C until transformation.

7 BQ-042-101-01
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Transformation

1. Take competent cells from deep freezer and slowly thaw on ice.
2. Add 2-5 pl of ligation reaction mixture into 50 pl of competent cells and incubate on ice for 20
min.

* Note: Do not pipetting or vortexing.

3. Heat shock the cells at 42°C for 60 sec. Then, immediately place tubes on ice and incubate

2 min.

4. Add 1 ml of pre-heated LB broth (not included antibiotics) or SOC media in 37°C and
incubate at 37°C shaking incubator (200 rpm) for 1 hr.

5. Spread 50 pl of 0.1 M IPTG (Cat. No. C-8001) and X-Gal (50 mg/ml) (Cat. No. C-8002) onto
each LB agar plates containing ampicillin (50-100 ug/ml) and incubate at 37°C.

6. After the incubation, centrifuge at 3,000 rpm for 5 min, remove the supernatant, add 200 ul of

LB broth, and gently resuspend the cell pellet by tapping.
7. Transfer to preheated LB agar plate (included antibiotics) in step 5, and spread completely.

8. Incubate overnight at 37°C in an incubator.

8 BQ-042-101-01
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Results Analysis

1. After transformation, check colonies in the cultured plate.
* Note: Colony numbers can be different depending on the size, conditions of competent cells,

transformation conditions, etc.

2. Select at least 10 white colonies and add colony, primers, and nuclease-free water into
AccuPower® PCR PreMix (Cat. No. K-2012) tubes to make a total volume of 20 ul or 50 pl.
Do not calculate the dried pellet.

* Note: Please refer to p.10 of table for primer sequences.

e Preparation of reaction mixture

Components 20 pl reaction 50 pl reaction
Template DNA Colony Colony
M13 Forward primer (10 pmol/ul) 0.5-2 i 1-5 ul
M13 Reverse primer (10 pmol/pul) 0.5-2 ul 1-5 i
Nuclease-free water Variable Variable
Total volume 20 pl 50 pl

3. Dissolve the vacuum-dried pellet by vortexing, and briefly spin down. Perform the reaction

under the following conditions.

Step Temperature Time Cycles
Pre-denaturation 95°C 5 min 1 cycle
Denaturation 95°C 20 sec
Annealing 45-65°C 20 sec 25-30 cycles
Extension 72°C 1 min/kb
Final extension 72°C 3-5 min 1 cycle

4. Perform electrophoresis to check whether insert DNA is inserted.
* Expected size of DNA in experimental group: 249 bp' + size of insert DNA
T Length between M13 Forward primer and M13 Reverse primer

* Expected size of DNA in control group: 649 bp

9 BQ-042-101-01
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5. When performing sequencing, T7 promoter, SP6, M13F(-40), M13R(-40), M13F(-20), and
M13F(-20) primers can be used.

Primer Name Sequences (5 —3’) Length (bases)
T7 promoter TAATAC GAC TCA CTATAG GG 20
SP6 ATT TAG GTG ACACTATAG 18
M13F(-40) GTTTTC CCAGTCACGAC 17
M13R(-40) CAG GAAACA GCTATGAC 17
M13F(-20) GTAAAA CGACGG CCAGT 17
M13R(-20) GCG GATAAC AAT TTCACACAG G 22
10 BQ-042-101-01
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1. No colonies produced
Cause

Decreased transformation efficiency of

competent cells

Incorrect concentration of antibiotics in LB

agar plates

2. Most colonies are blue or light blue.

Cause

Low expression of the lacZ gene or partial

disruption of the lacZ gene by insert DNA

Non-formation of A-tailing at the 3' end of
the PCR product

Long-term storage of PCR products

Low molar ratio of insert DNA and vector

Inhibited ligation reaction

Solution

Check the expiration date and efficiency of

competent cells.

The pBHA-T vector of this product uses the
ampicillin selection marker. Check the
ampicillin concentration in LB agar plates, and
it is recommended to use antibiotics produced

within 1 month.

Solution

If the length of the insert DNA is less than 300
bp, it is recommended to analyze the light blue

colonies as they may also contain insert DNA.

DNA polymerase such as Pfu DNA Polymerase
with 3—5’ exonuclease activity does not have 3’
A-tailing function. Therefore, it is recommended
to use Taq DNA Polymerase without 3'—5’

exonuclease activity.

It is recommended to use immediately the PCR
product after amplification and purification

before ligation.

It is recommended to use insert DNA in a molar

ratio of 5 times or more for ligation reaction.

High salt concentrations may inhibit the ligation
reaction. It is recommended to minimize the

amount (volume) of PCR product.

www.bioneer.com
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Inappropriate host cell for blue/white Check genotype of host cell whether host

screening bacterial strains have lacZ mutation.

3. White colonies do not contain insert DNA.

Cause Solution
If the plasmid DNA used as a template uses
the ampicillin antibiotics marker, the template
Use of plasmid DNA as template DNA for plasmid DNA may be inserted during
PCR ampilification transformation. After the PCR, remove the
plasmid DNA through gel purification or Dpn |

treatment.

After amplifying the insert DNA by PCR,
electrophoresis to gel purification of the target
band.

Inclusion of non-specific products in PCR

product

When ampicillin is used as an antibiotic
) . . marker, satellite colonies can be formed
Formation of satellite colonies . .
around large white colonies. Select as large

white colonies as possible.

Repeated freezing and thawing of the pBHA-T
vector can degrade the 3’ T overhangs. If the 3'
T-overhangs are damaged, it undergoes self-
ligation which results in damage to the reading
Degraded 3’ T-overhangs on the vector o
frame of the lacZ gene and thus no activity can
be seen. Avoid repeated freeze and thaw
cycles and it is recommended to store in small

aliquots.

4. Most colonies are blue or light blue.

Cause Solution
Check whether both IPTG and X-Gal are

No X-Gal or IPTG in LB agar plates. .
properly added to in LB agar plates.

12 BQ-042-101-01
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Description Cat. No
AccuRapid™ TA Cloning Kit 20 rxns K-7170

Description Cat. No
Oligo Synthesis (Primer) Service S-1001
Standard Sequencing Service S-3010-1
AccuPower® PCR PreMix & Master Mix K-2012
AccuPower® Taq PCR PreMix & Master Mix K-2601
AccuPower® ProFi Tag PCR PreMix & Master Mix K-2631
AccuPrep® Nano-Plus Plasmid Mini Extraction Kit K-3111
AccuPrep® PCR/Gel Purification Kit K-3038
T4 DNA Ligase E-3061
IPTG C-8001
X-Gal C-8002
Agarose, 100 g C-9100
50X TAE ,500 mi C-9004
GreenStar™ Nucleic Acid Staining Solution | C-9036
AllInOneCycler™ PCR System A-2041
Agaro-Power™ System A-7020
DUALED Blue/White Transilluminator A-6020

13 BQ-042-101-01
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Batch Catal Consult
atc atalo
LOT REF 9 & Caution Dj_] Instructions
Code Number
For Use
Contains Research T )
. emperature
Sufficient for u Manufacturer RUO | use o
Limitation
<n> tests Only

Use-by
Date
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HE 38

pBHA-T vector (25 ng/ul)
Control Insert (70 ng/pl)
AccuRapid™ 2X Reaction buffer

T4 DNA Ligase (200 U/ul)

* Unit 2l: 1 pg/20 ul2| lambda DNA-Hind lll 238|422 16°COA 302 52 90%

2248 200 U (1 weiss unit)2 2 $tCt,
B

ox
i

4
K-7170 (20 rxn)
40 pl
20 pl
100 pl
20 pl

oy AZSt= =

AccuRapid™ TA Cloning Kit 2| 2& T1d&=2 -20°C 0| 223i0F LTt pBHA-T vector 2F
AccuRapid™ 2X Reaction buffer £ Bt=Xo =2 Az = ZHL cloning 80| XMotE = USLILCE
kM, 13 BHE2E 2 233510 St AS HYELICH
HE A
AccuRapid™ TA Cloning Kit

2SS Al 15&

g 2= 25°C

PCR/Gel purification =2 HEY AR

MY OtA Ampicillin
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HE 72

TA Cloning2 Taq DNA Polymerase0f| 2|5l 3 0| deoxyriboadenosine (dA)-tailingE DNAE 3" HEF
0l deoxyribothymidine (dT)7t & 7t=l vectord| ligation5t0] PCR productE MO Z cloning 6
H @ L|C}. Tag DNA Polymerase % 7|E} non-proofreading DNA polymerases2 2t Ho|g4 =4S
7}, PCR product®| 3 ZTHO| dAS F71510] A-overhang X5 M d8tL|Ct 0|2{$ PCR product=
Oj2] M3t = T-vector (pBHA-T vector)d| ligation2 Solff 2 &2 = USLIC} Ligation2 158
Hheoto 2 R AlZh otof Ch¥st 37|9| insert DNA2| cloningO| 7Hs3tH, vector L ampicillin A&
Ot 8 Lacz FMXHE Sl ampicilin 5 blue/white screening0| 7+stLICH [}2tA], TA Cloning2

Motz CIX|MEO0| ZetEl primere| AREO|LL, HMotma XM2| BlOlE & cloning & = U0 £7,

—

x Tr
i

restriction enzyme site7t Mot M F&SL|Ct EBH vector LH2| cloning site FH0| {2 7H2|
restriction enzyme site7t Z |0 U0, A1} 2AO0|Lt CHE vector22| cloning2 & A g LICH
BIONEERZ2| AccuRapid™ TA Cloning Kit= 3" ZEH0]| (dA)E &7t 4= U= Taqg DNA Polymerase2t
Z2 DNApolymerase EF8H ZEE PCR =22 MYzl & pBHA-T vector®| &1 W2 cloning

g = A= MBI YL

Step 1: Preparation of insert DNA

Step 2: Ligation (25°C, 15 min) Step 3: Transformation
7 PCR Product &
Ori _—
-y pBHA-T vector \
g (2931 bp) 5
Y
o

12 1. AccuRapid™ TA Cloning KitS 0|83 M8 mAlL
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pBHA-T Vector

E
£3

1

. LacZa gene

B-galactosidasel| 1~146H Ot0|-it2 A2 3l5t= FHAHYLICH Blue/white screeningAl, host lacZ

gene2| w-fragmentE complementationStO] B-galactosidase S LtEHHL|LCE.

. Ampicillin M4 FHXt

Ampicillin X Med FHEAE 7HND, dEHHN HES fof AFELCEH

—

. M13 Forward and Reverse primer site

Y StAXL Sh= DNA A E0| plasmid0i| =ZetE|0f

3]
rir
Rl
x
ne
mo

=457 I8 AR R LI

. T7 promoter and SP6 promoter

S A 5h= DNA M E0| plasmiddf| Zete|0f R

RNAZ in vitro transcription®} [ AtEgtL|Ct

30
rir
Rl
x
ne
o

S Aes HYREE

. BamH | restriction site

HeUE DNAE NMZET plasmid 22 EH Eetlf=0 AHEgL Lt
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Vector Map

M13 reverse primer —>acZa ATG SP6 promoter
CAC AGG AAA CAG CTA TGA CLA TGA TTA CGC CAA GCT |ATT TAG GTG ACA CTA TAG AAT ACT
GTG TCC TTT GTC GAT ACT GIGT ACT AAT GCG GTT CGA |[TAA ATC CAC TGT GAT ATC T[TA TGA
Hind Il Kp]n | BamH | Spe |

CAA GCT ATG CAT CAA GCT TGG TAC CGA GCT CGG ATC CAC TAG TAA CGG CCG CCA GTG TGC
GTT CGA TAC GTA GTT CGA ACC ATG GCT CGA GCC TAG GTG ATC ATT GCC GGC GGT CAC ACG

Pst| BamH |
1 I
TGG AAT TCT GCA GAT CCA ATA C PCR Product AGT ATT GGG GGA TCC ATC CAT CAC ACT
ACC TTA AGA CGT CTA GGT TAT G roduc CA TAA CCC CCT AGG TAG GTA GTG TGA
Not | Xho| Xbal T7 promoter

GGC GGC CGC TCG AGC ATG CAT CTA GAG GGC CCA ATT CGG |CCT ATA GTG AGT CGT ATT A[CA
CCG CCG GCG AGC TCG TAC GTA GAT CTC CCG GGT TAA GCC |GGA TAT CAC TCA GCA TAA TGT

M13 forward primer

ATT CAC TGG CCG TCG TTT TAC| AAC GTC GTG ACT GGG AAA ACC
TAA GIG_ACC GGC AGC AAA ATG] TTG CAG CAC TGA CCC TTT TGG

- /
V

LaCZo

e
S} pBHA-T vector
(2931 bp)
Amp®
pBHA-T vector 21X (Bases)
M13 Reverse primer site 1~17
LacZa gene 13~441
SP6 promoter 35~53
T7 promoter 236~254
M13 Forward primer site 261~277
Ampicillin resistance gene 1,003~1,863
pUC ori (high copy number) 2,034~2,622
21 BQ-042-101-01
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AHEXE ZH| AR

AccuPower® Taq PCR PreMix (Cat. No. K-2601) 22

AccuPower® ProFi Taq PCR PreMix (Cat. No. K-2631)
AccuPower® PCR PreMix (Cat. No. K-2012)

AccuPrep® PCR/Gel Purification Kit (Cat. No. K-3038)
Thermal cycler (AlllnOneCycler™ PCR system, A-2041)
Chemically or electrocompetent cell

IPTG (Cat. No. C-8001)

X-Gal (Cat. No. C-8002)

Ampicillin O| Z2tEl LB agar plate

LB broth =2 SOC HiX|

M13 Forward primer, M13 Reverse primer

22
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AccuRapid™ TA Cloning Kit

Insert =H]|

2041) S 0|23l0 template DNA 2Z£E insert & ZSZ%L|Ct.
* &3: Insert DNA O] 3E2 HIEA| 3@ ZCHO|| adenine 2 F7t2 &= A= DNApolymerase & A3} 0f
SHLICt 0]2|0fl AccuPower® PCR PreMix (Cat. No. K-2012), AccuPower® Taqg PCR PreMix (Cat. No. K-2601)

£ AR 7HSSHX| T BHOF proofreading 7| S0] B8R B2, AccuPower® ProFi Tag PCR PreMix At&&
HEgL o

1. AccuPower® ProFi Taq PCR PreMix (Cat. No. K-2631) 2t AlllnOneCycler™ PCR system (Cat. No. A-
)

2. AccuPower® ProFi Taq PCR PreMix T2 L{0| template DNA, primer, nuclease-free water & '& 04
AE 2O 20 pl £ 50 pl 7F £[=F FH[LCH AZXE premix o RIl= ZESHA| &L CH
* F1: Primer LHO| EEo| I ME2 Ta gi&LCh

. 81389 |

il =

= 20 pl B+ 50 pl ¥+
Template DNA (1~500 ng) Variable (1~10 pl) Variable (1~25 pl)
Forward primer (10 pmol/ul) 0.5~2 ul 1~5 ul
Reverse primer (10 pmol/ul) 0.5~2 pl 1~5 ul
Nuclease-free water Variable Variable
Total volume 20 pl 50 pl

3. LS 2HS vortex 510 T1E AXE premix & 28| 59 F, spin down efL|CH CHS1F 22

b 2r Azt e
Pre-denaturation 95°C 5& 1 cycle
Denaturation 95°C 15~20%

Annealing 45~65°C 15~30% 30 cycles
Extension 72°C 1=/kb
Final extension 72°C 5~10=* 1 cycle

o

* &31: PCR product 2| &M Q! A-tailing 2 2/l final extension 2 72°C 0| Al 52 0|4 ZI&g HASL|CH

4. ZEE insert & ™7|ES8H 2, AccuPrep® PCR/Gel Purification Kit (Cat. No. K-3038)2 gel elution

* ®n: HHEX %2 PCRproduct & O|EY 42, 20| ¥X 5| EoiE = U0, gel purification 2 Sl
5

a
#3h= DNAband € EH[3I0] AtEdt= As HYHLILE

23 BQ-042-101-01
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* X0 YHIM o2 ALRE|E elution buffer 0= EDTA 7} ®7tE[0] 0], ligation &S XM3tAIZ £
UAELICH EDTA 7t H7HE|X| %2 ZALS| AccuPrep® PCR/Gel Purification Kit 2| elution buffer (EA buffer)
22 T54+E 0/83l] elution ote HeS HFEL|CH

M, ot =l pBHA-T vector 2F AccuRapid™ 2X Reaction

1. Ligation B2 £dsl7| M, £ HE0| ZEE
=M MBS 50 FLICt

= 2i

=M Positive Sample
pBHA-T vector (25 ng/ul) 2 ul 2 ul
PCR product - 0.5~2 pl*
Control Insert (70 ng/pl) 1ul -
AccuRapid™ 2X Reaction buffer 5ul 5ul
T4 DNA Ligase (200 U/ul) 1ul 1l
Nuclease-free water 1ul Variable
Total volume 10 ul 10 pl

= =

0|8235l0] Rt PCR product 2| ¥ AAHBL|CH YEFMOZ 0.5~2 ul 2| PCR
=]

MOl Jigation BH2S QSHME= 5: 1 (insert : vector) O| 42| SH|EE HII6t=

pBHA-T vector (ng) x size of PCR product (bp)

PCR product (ng) = Size of pBHA-T vector (bp) x molar ratio of

PCR product
pBHA-T vector

* 0| Al: PCR product 7} 1,000 bp O|XH, =H|&(insert:vector)=5:12 = A|, 2R3} PCR product 5=

50 ng x 1,000 bp 5
X = 2 83n
°F 3,000 bp 1 o eeng

PCR product (ng) =

3. REE 7ME7 tapping 3101 £HE8AS 40 &

Ot cloning 282 Z7HA|7|1 ACHH ligation HHES

—

24 BQ-042-101-01
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AccuRapid™ TA Cloning Kit

1. Deep freezer Ol A| competent cell 52 HLHO] Y 0N HHS| =LIC

2. 22 oM =9 competent cell 50 pl Of ligation B2l 2~5 S T F, dS0|A 20272t

0.
X

1L pipetting St Lt vortexing SHX| & L|Ct.

3.42°C O M 60= &9t €& (heatshock)2 FLILCH O] &, EEE ZHZ HZO=2 FHE H,

=<t 7| gLt

4.37°C O A O Zot 2l X7} ZBte|X| %2 LB broth 2 SOC HiX|E 1 ml& ®7tst £, 37°C
shaking incubator (200 rpm)0i| A 1A|ZF SO B FehL|Ct,

5. HfO| ZLt7| M, Ampicillin (50-100 ug/ml)7t Z2 =l LB agar plate Ol 0.1 M IPTG (Cat No. C-
8001) 2F X-Gal (50 mg/ml) (Cat. No. C-8002)2 22t 50 pl & £F3t1 spreading & 37°C Of| A
o gLt

—_

OF

to] ASHZ X AHSID LB broth 200 ul & 20,

HI

6. HIO| B F 3,000 rpm 22 527t A 23
cell pellet = tapping ot £FEEA E0{&ELICH

7.5H0| A O 2ot Sl A7t ZEHEl LB agar plate 2 %7, 28| AHEEE spreading & LICH.

8. 37°C incubator Ol A overnight B FetL|LCt.

25 BQ-042-101-01
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=/ L

1. §EMS = HIYE colony S FHOIBHLICE
Xl

K
o)
3
S
<
+

= insert 2| 37|, competent cell 2| &El, YAMS =H S0 Q8 Ct=2A HEE =

— o=

2. X|2& 10709 YA colony & MEBIO AccuPower® PCR PreMix (Cat. No. K-2012) F& LHOj|
colony, primer, nuclease-free water & €0 %X|& £I| 20 yl £= 50 yul 7t T =5 F=H|gHL| L}
AZXEl premix 2 TLLIE =SR] &L L.

O
A3: Primer M2 10p. EE &HISIA|H EL|CH

*

. 289 |

=M 20 pl S 50 pl 8HS
Template DNA Colony Colony
M13 Forward primer (10 pmol/pul) 0.5~2 pl 1~5 ul
M13 Reverse primer (10 pmol/ul) 0.5~2 ul 1~5 ul
Nuclease-free water Variable Variable
Total volume 20 pl 50 pl

3. HHSEAWS vortex 810 TE HZEl premix & 23| 50 F, spin down EfL|CH C21F 22

g 2 Azt e
Pre-denaturation 95°C 5= 1 cycle
Denaturation 95°C 20=
Annealing 45~65°C 20= 25~30 cycles
Extension 72°C 1=2/kb
Final extension 72°C 3~5& 1 cycle

4. B7|BEES +=HSI0 insert DNA &2 RFE &QIgL|CH
2 DNAband =7|: 249 bp + insert DNA 2| 37|

L M13 Forward primer 2t M13 Reverse primer AtO|2| ZO|
* L= 0f4f DNAband 37|: 649 bp

O
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AccuRapid™ TA Cloning Kit

5. 0] 2, Sequencing =& A|, T7 promoter, SP6, M13F(-40), M13R(-40), M13F(-20), M13F(-20)
o

A
=
A
=

primer 52 Ar&& =+ UASFLICH

Primer O|& MY (5-3) Z0| (bases)
T7 promoter TAA TAC GAC TCA CTATAG GG 20
SP6 ATT TAG GTG ACA CTATAG 18
M13F(-40) GTTTTC CCAGTCACGAC 17
M13R(-40) CAG GAAACA GCTATGAC 17
M13F(-20) GTAAAACGACGG CCAGT 17
M13R(-20) GCG GATAACAATTTCACACAG G 22
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1. Colony7} ‘#/dk|X| 243,

2l

rdo

Competent cell?| 80| HO{Xl AL

LB agar plate2| 24X =7} CtE 82

Competent cell2| AtE Z[ot A B85 =05ty
A2,

2 HME9| pBHA-T vector= Ampicillin &4 A Ot

HE AHEBILICE LB agar plate?| Ampicillin &%
E ZStAl 1F O|LHO| ®MZEE Aol AH8S
HEL T

2. tHF 22| colony?} M 52 E2 HMS LIEHS

Insert DNAO|| 2|3t Jacz SM XA EEXOQI mn
=]

22 LacZ SRt 2 A

PCR product0| 3’ A-tailingO| T|X| &2,

PCR productE &7|7t Eatst 2.
Insert DNA%} vector®| =H|E0| X2 E2.
Ligation £+30| M2 O|FOX|X| 2 42

Host cellO| blue/white screeningOfl XetsHX| @

° 3%,

sz U

Insert DNA2| Z!0|7} (300 bp) O|2tQI #L &

2 HME == colonyT insert DNAS ZgHdt
ARE = A2z 2 HM colonyE &A=
Ae HFL o

Pfu DNA Polymerase?t &€& 3'—5’ exonuclease
activity?t /= DNA polymeraset 3’ A-tailing 7|
0| gi&LCt m2tM 3'—5 exonuclease
activity?l 81= Taq DNA PolymeraseE At23ste=
He HESLCH

A2 “od

OI'

PCR product= ligation 20| & 3 X5t
Of ALt AS AT LICL

£ NE2 ligation Al, 5Hi0|&2] ZH|E2| insert
DNA At&2 HEELICL

st 52 B2 ligation B2 -
AZEL|C} PCR product?| AM2ZH(EI)S %23}

= AS AZLCHL

A=

o) 3
r|r

Host cell2] M A2 &OQISIAY Jacz FTXtO
k=1¥e} |

mutationO| U=X| =QISHA|Z HFEFL|CH

www.bioneer.com
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AccuRapid™ TA Cloning Kit

3. "4 colony7} insert DNAS Z#3t: K| 8.
g0l ERTE

o

Template2 A23t plasmid DNAZF Ampicillin 2
WA OFHE AH8Sts 4%, GRS

PCR 3Z A|, template DNAZ plasmid DNAS template plasmid DNAZ} & & = Q&L|CH

A&t 8% PCR O|% purification Al, gel purificationd} 7 Lt
Dpn IS HN2|5t plasmid DNAS M| H3tA|Z B}
2hL|C}.

Insert DNAS| PCR T =, M7|¥&
= Z0]9| insertE gel purificationSHA|
Ct,

PCR product L0 H[EO|& &E0] 40 QU=
740
oT .

oto] st
21

2 b

Ampicilling 4K OFAHZ AtE5t= 2%
B M colony =0 A2 colony=0| YME =+
AL E=E 2 HAM colonys= HESHA

2wt

Satelite colony7t Yd= 42

pBHA-T vectorE BIEX o2 Hz|
£, 3 T-overhangs?t &=&& = USLICE I T-

pBHA-T vector®| 3’ T-overhangs?t =4&tEl A%,  overhangsZt =4 & A2 self-ligationk|0 JacZ
[HXL| reading frameO| £=4E|0f E4 S LtE}
LHX| QA E LT

P>
1=

8

MY
ot

M colony?t ¥

ol

—

40

siZ Yy
LB agar plate0l X-Galzt IPTGE HHESIAH T 7t

LB agar plate0f| X-Gal === IPTG7t Sl= 4R
gar plate| RS BT gaex soisia) s
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HEB Cat. No
AccuRapid™ TA Cloning Kit 20 rxns K-7170

HNEY Cat. No
Oligo Synthesis (Primer) Service S-1001
Standard Sequencing Service S-3010-1
AccuPower® PCR PreMix & Master Mix K-2012
AccuPower® Tag PCR PreMix & Master Mix K-2601
AccuPower® ProFi Tag PCR PreMix & Master Mix K-2631
AccuPrep® Nano-Plus Plasmid Mini Extraction Kit K-3111
AccuPrep® PCR/Gel Purification Kit K-3038
T4 DNA Ligase E-3061
IPTG C-8001
X-Gal C-8002
Agarose, 100 g C-9100
50X TAE ,500 ml C-9004
GreenStar™ Nucleic Acid Staining Solution | C-9036
AllInOneCycler™ PCR System A-2041
Agaro-Power™ System A-7020
DUALED Blue/White Transilluminator A-6020
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AccuRapid™ TA Cloning Kit

Batch Catal Consult
atc atalo
LOT REF 9 A Caution [E Instructions
Code Number
For Use
Contains Research T )
emperature
Sufficient for u Manufacturer RUO | use P
Limitation
<n> tests Only
g Use-by
Date

31
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