






4. Protocol for colony PCR

*According to different primer designs, the size of colony PCR product seen on the 
agarose gel will change. 
In this colony PCR, the size of the PCR product on the gel is larger than the insert DNA 
size by about 150 bp.

1. Prepare 25 µl of PCR reaction buffer in a microfuge tube as 
described below. Pick a single colony with a sterile toothpick and 
directly swirl it into PCR reaction buffer as the template.  

          PCR premixed buffer 
          (O’in1 DNA polymerase premix, FYT201-100P)    23 μl
          M13-F (10 μM)                                         1 μl
          M13-R (10 μM)                                         1 μl

2. Set up PCR program

      94oC        94oC          55oC          72oC           72oC         4oC
      5min        30sec        30sec        30sec+++      7min          ∞
                           
                               For 25 Cycles

 +++The time duriation at 72oC is set according to the length of insert DNA.
 (In general, DNA polymerase can synthesize 1 Kb of DNA in 1 minute.)

3. Run on 1% agarose gel
 Example : Using the control DNA provided in the T&A™ cloning 

vector kit as the insert DNA. The colony PCR result is shown as 
below.

5. Product components

T&A™ Cloning Kit                  Cat. No. FYC001-20P
Components Concentration Volume

T&A™ Cloning Vector 
(20 reactions) 25 ng/µl 40 µl

Control Insert DNA 10 ng/µl 10 µl

yT4 DNA Ligase 2 U/µl 20 µl

10x Ligation Buffer A ----- 50 µl

10x Ligation Buffer B ----- 50 µl

Forward Primer (M13-F) 10 µM 50 µl

Reverse Primer (M13-R) 10 µM 50 µl

Storage Condition: -20°C

T&A™ Cloning Vector             Cat. No. FYC002-20P
Components Concentration Volume

T&A™ Cloning Vector 
(20 reactions) 25 ng/µl 40 µl

Control Insert DNA 10 ng/µl 10 µl

Storage Condition: -20°C

Suggestions
1. Avoid multiple freeze-thaw cycles and exposure to frequent 

temperature changes by preparing single-use aliquots of the 
ligation buffers.

2. Pfu DNA polymerase possesses proofreading activity; it does 
not have the terminal transferase-like activity like Taq DNA 
polymerase. Ligation reactions using Pfu
no A-tails will result in no positive colonies. 

 A.      X µl
             10X PCR buffer                  10 µl
             10 mM dATP                  2 µl
             Taq                   1 µl
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6. Restriction enzyme sites of T&A™  Cloning Vector

AatI BbsI BsiWI BstBI Eco47III MroI NsiI Ppu10I SpeI

AccIII BclI BsmFI BstEII EcoNI MscI NspV PpuMI SspBI

II BfrI BsmI Bsu36I EcoRV MunI PacI RsrII StyI

AgeI BlnI Bsp120I CelII EspI NaeI PaeR7I SacII SwaI

ApaI Bpu1102I BspDI ClaI HpaI NcoI MI SexAI Tth111I

AspI BpuAI BspEI Csp45I KspI NgoMI PinAI I Van91I

AsuII BsaAI BsrGI DraIII MfeI NheI PmaCI SfuI XcmI

AvrII BseAI BssHII EagI MluI NotI PmeI SgrAI XhoI

BbrPI BsgI Bst1107I EclXI MluNI NruI PmlI SnaBI XmaIII

    i. Add deionized water to a  volume of 100 µl.
   ii. Incubate at 72oC for 1 hr.
  iii. Purify the A-tailed DNA and use in the ligation reaction.
 B. If the maximum of transformants is required, incubate the   

     reaction overnight at 4oC.
 C. The optimial  can be achieved by using a 1:3 molar  

     ratio of vector DNA to the insert DNA.  
 D. Use competent cells with higher  such as ECOSTM  

     (>108cfu/μg DNA) series for transformation.

Restriction enzymes that DO NOT cut T&A™ Cloning Vector

Enzyme Position Enzyme Position Enzyme Position Enzyme Position Enzyme Position

AatII 2664 AspEI 1742 Cfr10I 1822 MamI 457 SspI 2546

Acc65I 430 AvaI 434 DraII 2718 NarI 237 XbaI 466

AccI 473 BanII 428 Eam1105I 1742 NdeI 185 XmaI 434

AcsI 441 BamHI 458 Ecl136II 426 PstI 482 XmnI 2341

III 849 BcgI 2281 Eco0109I 2718 SacI 428

AhdI 1742 BpmI 1812 EcoRI 441 SalI 472

AlwNI 1265 BsaBI 457 HincII 474 SapI 733

ApoI 441 BsaI 1803 HindII 474 ScaI 2222

Asp700 2341 BspMI 485 KasI 236 SmaI 436

Asp718 430 BsrFI 1822 KpnI 434 SphI 488

Restriction enzymes that cut T&A™ Cloning Vector 
more than 2 times

Name Position Name Position Name Position

AciI 34sites CfoI 17 sites MboI 16 sites

AluI 17sites Csp6I 169, 431,2221 MboII 7 sites

Alw44I 178,1163,2409 DdeI 6 sites McrI 5 sites

AlwI 10 sites DpnI 16 sites MnlI 13 sites

AosI 259,1964 DpnII 16 sites MseI 13 sites

ApaLI 178,1163,2409 DraI 1608,1627,2319 MslI 1994,2153,2512

AseI 620,679,1914 DrdI 98,957 MspA1I 6 sites

AsnI 620,679,1914 DsaV 12 sites MspI 13 sites

AspHI 5 sites EaeI 389,688,2130 MvaI 5 sites

AvaII 1880,2102 EarI 297,733,2537 MvnI 10 sites

AviII 259,1964 Eco57I 1397,2409 MwoI 13 sites

EcoRII 5 sites NciI 7 sites

BanI 4 sites Esp3I 4, 46 NdeII 16 sites

BbvI 12 sites Fnu4HI 19 sites NlaIII 11 sites

BfaI 4 sites FnuDII 10 sites NlaIV 11 sites

BglI 252,1862 FokI 5 sites NspI 42,488,853

BmyI 5 sites FspI 259,1964 PleI 5 sites

BsaHI 237,2279,2661 HaeII 240,727,1097 Psp1406I 1968,2341

BsaJI 4 sites HaeIII 11 sites PvuI 280,2112

BsaWI 1055,1202,2033 HgaI 4 sites PvuII 309,673

BsiEI 5 sites HgiAI 5 sites RcaI 1569,2577,2682

BsiHKAI 5 sites HhaI 17 sites RsaI 170,432,2222

BsiYI 6 sites HindIII (448),490 Sau3AI 16 sites

BslI 6 sites HinfI 7 sites Sau96I 6 sites

BsmAI 4 sites HinP1I 17 sites ScrFI 12 sites

Bsp1286I 5 sites HpaII 13 sites SfaNI 8 sites

BspHI 1569,2577,2682 HphI 7 sites SfcI 5 sites

BspWI 13 sites HPY188I 10 sites SnoI 178,1163,2409

BsrBI 541,782,2583 ItaI 19 sites TaqI 473,949,2393

BsrDI 1803,1977 Ksp632I 297,733,2537 I 684,824

BsrI 11 sites MaeI 4 sites ThaI 10 sites

BstNI 5 sites MaeII 5 sites Tru9I 13 sites

BstUI 10 sites MaeIII 11 sites Tsp509I 8 sites

BstYI 7 sites XhoII 7 sites
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7. Suggestions and notes
1. For blue-white selection, plating should be done onto agar plates 

containing 20-50 µg/ml ampicillin plus 0.1-0.5 mM IPTG and 40-
60 µg/ml X-gal. Alternatively, the IPTG and X-gal can be spreaded 
evenly onto a 20-50 µg/ml ampicillin plate at least 2 hr prior to 
plating. After the colonies grow for at least 14 hr, the plates can be 
put at 4oC and the blue color will continue to develop. 

2. When coupled with the colony PCR technique, clones can be 
screened easily and precisely.

3. Multiple freeze-thawing DOES NOT affect the quality of T&A™ 
Cloning Vector, but exposure to frequent temperature changes will 
degrade ATP resulting in poor ligation.

4. For questions not addressed here, please visit our web site for 
details. http://www.yeastern.com

8. Troubleshooting
Symptom Comments Suggestions

No colonies Problems in transfor-
mation or use low-

cells.

Self-ligated vector should only yield < 
50 colonies, while with A-tailed insert 
DNA contol the transformation should 
yield > 500 colonies. If there is no 

-
cy competent cells to overcome the 
problem.

Less than 100 trans-
formed colonies grow 
on selection plate. 
When checking the 
colonies with colony 
PCR using M13F&R 
primers, false inserts 
of 0.15 and 1.8 kb 
fragments are ob-
tained.

1. Improper molar ratio 
of the vector DNA to 
the insert DNA.

2. Bad A-tailed insert 
DNA.

3. The 0.15kb fragment 
is derived from reac-
tion of  self-ligation 
of the vector itself. 
The 1.8 kb fragment 
is derived from the 
residue in production 
process.

1. Check the A-tailed insert DNA qual-
ity.

2. Using a 1:3 to 1:6 molar ratio of the 
vector DNA to the insert DNA.

3. Do not try to amplify and sequence  
the clones when less than 100 
transformed colonies obtained. 
Most of them contain false inserts. 

4. If the size of your insert DNA is 
about 1.6~1.8 kb, please perform 

is correct, then sequence it with 
M13 primers.

High colony 
number, but high 
percentages of blue 
colonies with insert 
DNA.

1. Improper ligation 
reaction.

2. DNA is inserted, but 
it’s not disrupting the 
expression of  LacZ 
gene or the insertion 
generates in-frame 
fusion of the coding 
region to lacZ gene.

spin column-cleaned.
2. Avoid multiple freeze-thaw and 

exposure to frequent temperature 
changes by preparing single-use 
aliquots of the ligase buffer.

3. If a maximum of transformants is 
required, incubate the ligation reac-
tion overnight at 4 oC.

4. If multiple PCR products occur, 

before ligation.
5. Use colony PCR to screen both of 

the blue or white colonies. 

No blue colonies 
are present on the 
plate.

1. Ampicillin is inactive.
2. IPTG/X-Gal is insuf-

1. Check if ampicillin plates are 
prepared properly used within 1 
month.

2. Check if the IPTG/X-Gal are fresh 
and the IPTG/X-Gal plates should 
be stored in dark and cold place.
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