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Appendix A 

 

Preparation of Reagents and Buffers 

 

Reagent for DNA isolation and electrophoresis 

 

Digestion buffer : 

 2M Nacl (116.9 mg/ml)    25.0 ml 

 1M Tris pH 8.0 (121.1 mg/ml)   25.0 ml 

 0.5M EDTA (186.1 mg/ml)     2.0 ml 

 Adjust the volume to 0.5 liter with distilled water 

 

EDTA (0.5 M) 

 EDTA (Na2.2H2O)    186.1  g 

 Adjust pH to 8.0 with NaOH 

 Adjust the volume to 1 liter with distilled water 

 Autoclave             

PBS : 

 Sodium chloride                8.0 g 

 di-Sodium hydrogen phosphate         1.44 g 

 Potassium dihydrogen phosphate           0.24 g 

 Potassium chloride    0.20    g 

 Adjust pH to 7.4 

 Adjust the volume to 1 liter with distilled water  

 Autoclave 

 

1X TBE buffer: 

 Tris      108.0 g 

 Boric acid     55.0 g 

 EDTA (0.5 M)     40.0  ml 

 Adjust the volume to 1 liter with distilled water 
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1x TE buffer: 

 1M Tris pH 8.0 (121.1 mg/ml)  10.0  ml 

 0.5M EDTA (186.1 mg/ml)     2.0 ml 

 Adjust the volume to 1 liter with distilled water 

 

Tris (pH 8.0) 

 Tris base     121.0 g  

 Adjust the volume to 1 liter with distilled water 

  

Reagent for Isolation and Purification of Plasmid DNA 

Resuspension buffer (Buffer P1) 

  50 mM Tris-Cl   6.06 g Tris base   

  10 mM Na2EDTA.2H2O  3.72 g  Na2EDTA.2H2O  

  100 μg/ml RNaseA    pH 8.0 (HCl) 

  Adjust the volume to 1 liter with distilled water 

 

Lysis buffer (Buffer P2) 

  200 mM NaOH   8.0 g NaOH 

  1 % SDS (w/v)   50 ml 20% SDS (w/v) 

  Adjust the volume to 1 liter with distilled water 

 

Neutralization buffer (Buffer P3) 

  3.0 M potassium acetate  294.5 g potassium acetate 

       pH 5.5 (Acetic acid) 

  Adjust the volume to 1 liter with distilled water 

 

Equilibration buffer (Buffer QBT) 

  750 mM NaCl    43.83 g NaCl 

  50 M MOPS    10.46 g MOPS 

  15% isopropanol (v/v)  pH 7.0 (NaOH) 

  0.15% Triton X-100 (v/v)  150 ml pure isopropanol 

       15 ml 10%Triton X-100 

  Adjust the volume to 1 liter with distilled water 
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Wash buffer (Buffer QC) 

  1.0 M NaCl    58.44 g NaCl 

  50 mM MOPS    10.46 g MOPS 

  15% isopropanol (v/v)  pH 7.0 (NaOH) 

       150 ml pure isopropanol 

  Adjust the volume to 1 liter with distilled water 

 

Elution buffer (Buffer QF) 

  1.25 M NaCl    73.05 g NaCl 

  50 mM Tris-Cl   6.06 g Tris base 

  15% isopropanol (v/v)  pH 7.0 (HCl) 

  Adjust the volume to 1 liter with distilled water 

 

Reagent for southern blot and hybridization 

 

Denaturing solution 

 1.5 M NaCl   87.6 g NaCl 

 0.5 M NaOH   20 g NaOH 

 Adjust the volume to 1 liter with distilled water 

 

Neutralized solution  

 1.5 M NaCl   87.6 g NaCl 

 0.5 M Tris-base  60.57 g Tris-base 

     pH 7.5 (HCl) 

 Adjust the volume to 1 liter with distilled water 

 

20X SSC 

 0.3 M  Na3Citrate  98.0 g Na3Citrate 

 3.0 M  NaCl   175.32 g NaCl 

 Adjust the volume to 1 liter with distilled water 
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10X TBE 

 890 mM Tris-Base   

 890 mM  Boric Acid  

 20 mM EDTA     

 Adjust the volume to 1 liter with distilled water 

 

Primary wash buffer  

 0.4% SDS   4 g SDS 

 0.5X SSC   25 ml 20X SSC 

 Adjust the volume to 1 liter with distilled water 

 

Secondary wash buffer 

 2X SSC   100 ml 20X SSC 

 Adjust the volume to 1 liter with distilled water 

 

Media 

1. TYM –Medium 

 Tryptone  20 g 

 Yeast extracts    5 g 

 NaCl     5 g 

 MgSO4.7H20    2 g 

 Adjust the volume to 1 liter with distilled water 

 

2. NZCYM-Medium 

 NZ-Amine A  10 g 

 Yeast extracts    5 g 

 Cassminoacids  1 g 

 NaCl    5 g 

 MgSO4.7H2O   2 g 

 Adjust the volume to 1 liter with distilled water 

 

 

 

 



ÅÔ¢ÊÔ·¸Ô ìÁËÒÇÔ·ÂÒÅÑÂàªÕÂ§ãËÁè
Copyright  by Chiang Mai University
A l l  r i g h t s  r e s e r v e d

ÅÔ¢ÊÔ·¸Ô ìÁËÒÇÔ·ÂÒÅÑÂàªÕÂ§ãËÁè
Copyright  by Chiang Mai University
A l l  r i g h t s  r e s e r v e d

 65

3. Luria Broth Medium 

 Tryptone  10 g 

 Yeast extracts   5 g 

 NaCl    5 g 

 Adjust the volume to 1 liter with distilled water 

 

4. Luria Broth Agar plate 

 Tryptone  10 g 

 Yeast extracts   5 g 

 NaCl    5 g 

 Bacto Agar  15 g 

 Adjust the volume to 1 liter with distilled water 

 

Antibiotic 

 Ampicillin (50 mg/ml); 0.5 g Ampicillin dissolved in 10 ml H2O  

 Tetracyclin (12.5 mg/ml); 0.125 g Tetracycline dissolved in 10 ml 70% Ethanol 

 X-Gal (40 mg/ml); 0.4 g X-Gal dissolved in 10 ml N,N-Dimethylformamide (DMF) 

 IPTG (100 mM); 236 mg IPTG dissolved in 10 ml H2O 

 Carbinicilin (50 mg/ml); 0.5 g Carbinicilin dissolved in 10 ml H2O 

 Kanamycin (10 mg/ml); 0.1 g Kanamycin dissolved in 10 ml H2O 

All antibiotic kept at -20 °C 

 

DNA Ladder 

1. 100 bp DNA Ladder (Fermentas, Germany) 

2. 1 Kb DNA Ladder (Invitrogen, USA) 

3. Midrange I PFG Marker (New England Biolabs Inc. USA) 
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Appendix B 
 
         (S0220; GenBank accession No. L31355) 
    1 TCTAGATGCT ACAAATACAG CCCTAAAAAG CGCACGCACA CACACACACA CTCATACACA 
   61 CACACACACA CACACACACA CACACACACA AATATACAAT TCTGTGGCTA TGGTAGAGTC 
  121 ACAGAGTAGG GAACATATAG CACCATAATC AATTTCAGAA AATCTTGGAG TTCCCATCAT 
  181 GGTGCAGCGG AAACAAATCT GACTGGGAAC CATGAGGTTG CAGGTTCAAT CCCTGGCCTT 
  241 GATGCGTGGG TTAAGGATCC AGCATTGCCA TGCGCTGTGG TGTAGGTCGC AGACGTGGCT 
  301 TGGATCCCAC ATTGCTGTGG CTGTGGTGTA GGCTGGTGGC TGCAGCTCCG ATTGGACCCC 
  361 TAGCCTGGGA ACCTCCATAT ACCGCAGGTG AACCCCCCGC CCAAAAAAAA AAAGAAAAGA 
  421 AAAATCTTCA TGACTCCAAA AAACCTCACA CCTAATTCTC CCATCCTCCT GGGCCCTAAG 
  481 CAACCACAGA TCTCCTCTCT GGCTCTGTGG ATTTGCCAAA TATTGGCCAC TGCACAGGGA 
  541 TGACATCCTG TGCCATGTGA CCTTTGACGT CTGTCTGCTT TCATTTGACG AAGAGTGGAA 
  601 AGGGGTCGTG TCCCTCCCCG TGGTAGCACT CATCACCATG TCAGTCTCCT TCCTGGCCAT 
  661 GCTAGAGATG AGATCTCCTG CCAAGGTTCC GCAGGCAGGA TGTGAGGCCA GGCTTGCCCT 
  721 GTCCTGTGCC TTTCCCCAGG TGTGGACGAC ACGGTCAGCG TGCTACTCCA GTACCCAGGA 
  781 GGGGTCCAGG GCAGCTTCAC CTGCAGCATC ACTTCCCAGC TCTCCAATAC AGTCTCTGTG 
  841 AGCGGTACCA AGGGCATGGC CCAGGTGAGG TTCGATTGGT CAAGCCGGGA GGGGTGCCAT 
  901 GGCTCTCAGC CCGAGGAAGG GCCCAGCTGT GGCTGCTGCA GCTGGATGTG GACTGAACTA 
  961 ACCTCTCCCC GCCCTGTTGC TAAGGAACCC ATCCTCAACC ACCAGGCCGT GGGATGGGGT 
 1021 CTGGACTTCT AGGTTCCTTC CCGAGGGCGA ACCATTGGTC TGTCAAAAAC CCTTAGTCCT 
 1081 TTTAACCATC GTGGCTCAGC AGTTAACAAA CCCGACTAGC ATCCATGAGG ACGCAGGTTC 
 1141 GATCCCTGGC CTCATTCAGT GGGCTAAGGA TTCGGCTTTG CTGAGAACTG TGGCATAGGT 
 1201 CACAGACACG GCTCGGATCC TGTGTTGCTG TGGCTGTGGT GTAGTCTGGT GGCTACGGCT 
 1261 CTGATTCGAC CCTAACCTAG GAACCTCCAC ATGCCGTGGG TGCGGCCCCA AAAAGACAAA 
 1321 AAGGCAAAAA AAAAAAGAAA GAAAGAAAGC CTTTATTCCT TTCTTCGAAG AAACCAGTTT 
 1381 TTATCAACCA TCCTCGGAAA GCAGCTGTAA CCTTTGGGAT TGCTTTCACC ATGGAGTATG 
 1441 GCCAGGACCA AAGAGCAGTT TCACTGATCT TCCTAGAGCC CTGTTGCTGG CAGAAATTCT 
 1501 ATTCTCAACA GAATTTGGAC CTTGCCCTGG GTATATTTCC ATTTTGACCT ACATGACTTG 
 1561 GGTACGGAAT AATTTAGGTT TCCGAGAGCC CTGGGGGCCC CCCCAAAAAA GTCTCCTAGT 
 1621 AGATAGGAAG GTGCTGGATT ATCTAAGCCT CCTCCTTGCA AAGGGGATTC ACACAGATGT 
 1681 GAAGAGAAGC CGTCTTCATG AGACCCGAGC AAGGTGTTAG AGAGGGATTT GCTCCTGGGA 
 1741 AACAAACAGG ACAGGTTTCT AGTGCGGCAA CTGTTGCTAG GGAGCAACCC CCCAGCAACC 
 1801 AGGGGTGGGG TGGGGACCCA AACCTTGAGG ATGGAGGGCA ATCCGTCCTT GGCCACCAGG 
 1861 TGGCAGGGGG AGGCTCCCGA GCATCCCCAA GCAGGAGCCC CCTGTTGGTG AGAGCAGTAG 
 1921 GGCCACCTCT TATCTCCCCT CAGATCCTCG ACCCCTGCTG GTGCCCAACA GAGCTGGTGG 
 1981 TGAAGGGGGA GCATAAGGAG TTCCCACTGC CCTCAGCCCC AGGCGAGGAG TTCAATTATA 
 2041 CAAATGGAAT GGGCATGTGT TACGAGGCCA AGCACGTCCG GGAATGCTTG AAGAAGGGTA 
 2101 AGAATGTGGA GGACGGGGTG GCAGGTGGCA GGGTGGCAGA GCAAGCCTGA TAGGGAGGTG 
 2161 GGTATCTTCC CCACCCCTTA GCCACTCAAG AAGCTATGTA GAACTACATC TCCCAGGAGC 
 2221 CCTTGGGGGC ATCCATCTGC CCAAATCATA CCTCATGGGA TTCTGGGAAT TGTAGTTCTT 
 2281 TGGGGACATG AGTAGGAGAA GTTCTTAATT GCACTCTCCC CCAGGCCTGA AGGAAAGCCC 
 2341 TATGATTACT CTGGCTGAAA GTGAGCTCCT GGCTGACATC CTTGAGGAGG TGAGGAAGGC 
 2401 TATTGGAGTC ACCTTCCCCC AGGATAAATG CTGATATATA CCCTGAATAA ATAAAGATGT 
 2461 GCTTTCCACA GAGATTATGA TGGTTTGCTG GGAGCTGGAG AAAGCCCACC ACTAAAGGGA 
 2521 TCACTAGAGA ATAACTGGGT GGAAGGATGG GGGGGCGGGG GGTGGGGAGG TGCGGTCAGG 
 2581 ACTGCATTTC CCACAAGCTC CCAGAGCAGA CATCTGTGGG CAGAGCCACA GTTTGCTTGC 
 2641 CTCAGCCTCT GTGACCTGGA ACAGGAAATA GGCTATGGAT AGGAAGTGTC CCTAACTGCA 
 2701 CTCGCCCCCA GCCTCCCTCT GCCTTTGTCT CTTCATCAGT AGAGGGGAGA TACTGTACTG 
 2761 ACATGCGGAT GAAATGGGAT GGTATATGAA CAAGCCTAAG CACACAGTAG GGTCTCAATA 
 2821 GATGTTAGCT GCTTGCCCTT CACTTTGTGT GTGTGTGTGT GTGTGTGTGT TTAGGACCGC 
 2881 ACCTGCAATA TATGGAGGTT CCAAGGCTAG GGGTTGAATC AGAGCTGTAG CTGTTGGCCT 
 2941 ACCCAACAGC CACAGCAATG CCAGATCTAA GCCACATCTG TGACCTATAC CGCGCTCATG 
 3001 GCAATGCCAG ATCCTTAACC CACTGCAGGA GGCCAGGGAT CAAACCTGCG TCCTGAATAC 
 3061 TAGACAGATT CATTTCCACT GAGTCGTGCC AGGAACTCCT GCCATTCACT TTGAGGTCAG 
 3121 GCCTCCATTA AGGTACAGAG AGGCATTTCA GTGGAAGTGT TCTGGAGCGT TCCCATGGCC 
 3181 TGACTGGCAA AGCCTGGGTC CCTGGCAAAG CCTATTTGTG TGGCAGGGGT AGGAGGTAAT 
 3241 TCCCACCCAA ATGACAAGCA CTTGGAAGGG GGCTATATGT GGGGGCTTAG TCAACAAATT 
 3301 AGGGTTAACT CTATGCTCTA GGAAAGATCT AACTTTTGTA TTTTGCTACA GTAGTGAGTA 
 3361 GAGGTTCGGT TATGCTGTCA TAACAACCCT CAAAGAGTTC CCTTGTGGTG CAGCAGGTTA 
 3421 AGGATCCAGT GTTGTCCCTG CAGCAGCCCC AGATCGCTGC TGTGGCCAAG GTTCAAGCCC 
 3481 TGGCCTGGGA ACTTCCACCT GCTATGGCTG CAGCCAAAAA CACAACAAAA CAAAACAACA 
 3541 AAAAAAAAAA CCCAGATCTC AGCTTCATAC ACGTTTTTTT CCTCACTTGT GTTATATGTT 
 3601 GGCTGAGGGT TCTGGACTGT GTCTGTCTGG GACCCACACT GACAGAGCCT GCACCATACA 
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 3661 GAGCCGGCCG GTCAAGGTCA CCCGGGAAAG AACCCCCCAG AAGCTCTTGT AACAACACTT 
 3721 TAAGCGCTCT GACGTAAAAA TGATATACAT AGGAGTTCCC TGACAGTTAA AGAATCTGGT 
 3781 GTCACTGCTG TGGCTTGAGT CATTGCTAGG GTGTAGGGTT CGATCCCTGG TCCCAGAACT 
 3841 TCTGAACGCT GCAGGTGTGG GGAAAAAAAA AATACATAAG CTCTTAGAAT TTATTGGCCA 
 3901 AAACTAGTCA TGTGACCGTG ACAAACCACA AAGAGTCTGC GAAATTCAAT TCTACCCATT 
 3961 CCAGAAGATA GAGATGGATA TATTGGGCTT ATGATGCTCA TAACTCTCGC TCTGAGCAAA 
 4021 TAAACAATTT GGTAGGAATT TCAGAACATT CAGAGATTAG CCATCAAATG AGTCTTCGGT 
 4081 TGCTTGCTTA TTCCAAGTCC CATTACACAT CATTCAGCTA TCACCGCATT GGTTTCAGTC 
 4141 CTCTGCTTGC TTGGTTTCAA TCATTTAATT GTGTGGCAAG GAGGGCTAGA GGTCCCCTTA 
 4201 ATAATTATTC ACCTATGGAG CTCCCTTGCG GCTCAGTGGG TTAAGGATTT GGCATTGTCA 
 4261 CTTCTGTGGT GCAGGTTTAG TCCCTGGCCC AGGAACTTTC ACAAGCTGTG GCCCAAAGAA 
 4321 AAAAGGTGGT ATTATTATTA TTATTCACCT CTGATAGGGA AGTTTCACCA GACACATGGC 
 4381 TGCACAGATG AAGACTACAT TTCCTAGGCT CCCTTGCAAT CGTTTCTTGC CATGTGAATG 
 4441 GCTTCTGGCC AGTGAGATGT CTGCAGTGTC TGAATCATGG CCTTTTAAGG CAAGGAGGAT 
 4501 GACGTCCATT TTCAATCTCT CCCTTCCTCC TACTGCAGTG GGGATGAGTT GGACATTGGT 
 4561 GTGTCCATCT TGAGCGATGA GGTGGAAGCC CTGTGTTATG AACGGTCAGG CAACAAGCTA 
 4621 GAAGGCTAGG AGTTCCCCGT CATGGCTCAG CAGCTAAGAA TCCTTGAAGA CACAGGTTCA 
 4681 ATTCCTGGCC TTACTCAGTG GGTTAAGGCC GTTACCATGA GCTGTGGTGT AGGTCGCAGA 
 4741 TGTGGCTCGG ATCCCGCGTT GCTGTGGCTG TGGTGTAGAC CGGCAGCTGC AGCTCCGCTT 
 4801 GGACCGCTAG CCTGGGAACC TCCCTATGCC GCAGGTGTGG CTCTAAAAAC AAAAAGAAGA 
 4861 AACACATGAT TATGGAGGTA GGCACACCCC AAGATCTTCT GGATGAGTTG GCCACCTGGA 
 4921 GACCCAGGAG AGCTGTTGTT TAATTTCAGT TCAAGACTGA AGCCCTGAGG ACTAGGACAG 
 4981 TTGGTGGTAC CATAGTTTTC TGAAGGCTGG TAGCTCCAGA CCCAAGAAAA GCCAGGGTTT 
 5041 CCGTTTGAGT CCAAGGGCAG GAAGGAAGCT GATGTTCTTT GTTCTCAGGT TGTCAGGCAG 
 5101 AAAGCATTCT TTCTTCGAGT TCCCTTGTGC TGCAGAGGGT TAAGGATCTG GTATCGTCAC 
 5161 TGCTGTGGCT CTCGTAACTG CTGTGGCACA GGTTCAGTCC CTGGCCTGGG AACCTGGCAT 
 5221 TGCTGTGGGC ATGGCCACAG ACGAGTAGAG TCTGGTTCCC CTTCCCCTGA AGCAGAATGT 
 5281 GCTCGTGACT CAGATGTAGC TGTTGCAACA TGGCTGAAGT GATGCTGCGT GATTCGAGGT 
 5341 CAGATCAAGA TAGGCAATGC AATTGCTTCT TTGTTGGCCA AAATACTCTT GAAACAGTTG 
 5401 TCCTGAAGCT TCCAAGCTGT AAGGACGCCC AAACCATCCC ACGCAAGGAA ACCACAAGCA 
 5461 ATGGTGGAGG CTCCGTGAAA ACAGAGAGGT GTTGTATCAG GTCCCTCTTG GCTCTTCCAG 
 5521 CTCTAGCCAT TGTCTGACTG CAGACAATGA CACTGAGAAC TGCCCAGAGA GCTTTTCCCA 
 5581 ATCCCATTAC CCACAGGCCT ATCAAAGATA ATAAAATAAT TGTTGGCGTT CCAGTCATGG 
 5641 CTCAGCAGTG ATGAACCCAA CTAGTAACCT TGAGGTTACG GGGTCAATCC CTGCCTTGTT 
 5701 CCGTGGGTTA AAGAACCGGC ATTGCTGTGA GCTGTGGTGT AGGTCGCAGA TGCAGCTTGG 
 5761 ATCTGGCATT GCTGTGGCTA TGGTGTAGGC TGGCAGCTGT AGCTCCAATT TGACCCCTAG 
 5821 CCTGGGAACT TCCATATGTC AGGGGTCGAA TCAGAGCTAC AGCTGCTGGC CTATGCCACA 
 5881 GCCACAGCAA CGCCAGATCT TAGCCACATC TGCAACCTAC ACCACAGCTC ACAGCAGTGC 
 5941 CAGATCCTTC ACCCACTGAG CAAGGCCAGT GATGGAACCT GCATCCTCAC GGATACCAGT 
 6001 CGGGTTCATT ATCGCTGAGC CACTACGGGA ACTCCCAGCA GCTGTACTGT TTAGAGGAAA 
 6061 GTGGTTGCAT TAAAAGCCCT TTCTTTCTTT CTTTCTTTTC TTTTTTTTTT TTTCTCTGTA 
 6121 ACTGGGATAG AGGGAGGGCT CATTCACTGG GCTGGAATAA CAGACACAAA TAAAGCCAGC 
 6181 TTCAAAGTTA ATAGGAAACA CTCTTTCTCC CAAGAACATG CTTTCTTACT TACAGAGAAA 
 6241 CTTTGTTCTC TAAAATCATC AAGTATTGGA AATTCTATCA GTAAAAATGA AACATCCTAC 
 6301 TCTTGCCTGT GGGAGCTAAG TCATTTGATA CAGCGTAGCA GCCTGGATTT CCAACCCAGG 
 6361 TGCAGAGCAG AATTTCTGGA CCAACATTCC ACATCTACAG TCTCATAGTT TTCCAGGATA 
 6421 CAGGACCCTG GTTCCTCTTT ACACACTGCT TTGCTTTCAG CTTATCATTT AGTTGTCCCC 
 6481 TAGACCCCAC TCTTCCTTCA AATCCTATAA TAACTCTGTC TTTTCTTTGT CAAGAGGCTC 
 6541 CATCATTTCT CTCTTATATG GTCTCCATAG CTTAATGGGT CAATAAACTT GACGTTTTCA 
                                           6635 (TATA Box)    
 6601 GACTATGTTC CTGGTGGTGC TAGGCTGACA CACCTATAAT TAGCAATTGC CATGGCTCCC 
 6661 AGCCGCCCTT GGGACATAAA TTCCCTTCTC TTATATGCCC AAACCATTCA TCGTCTAACC 
 6721 CCAGCTTATT TTTCTTTTTA ATTTTATTTA TTTTTAATTA TAGCTGGTTT AACAGTGTTC 
 6781 TGTCAATTTT CTGCTGCACA GCATGGTGAC CCAGTTACAC ATACACGTAT AGAATCTATT 
 6841 TTCTCACACT ATCCTGCTCC ATCATAAGTG ACTAGATATA GTTCCCCATG CTACACAGCA 
 6901 GGATCTCATT GCTTTTTTTT CCCCCCAGCT TATTTTTCTA ATCGGACTTA TTTTTTTCTT 
       6962 (CAAT Box) 
 6961 ACAATTTTCT TTTTAAAAGG AGCTTTAATG CTTTCTCAAA AGTGCACATC TTAGGTGTAC 
 7021 AGCTCAGTGA ATTTTTAAAT ACGTGTATGT CCAAGTAATC ACCGCCCAGA TCAAGATATA 
 7081 GCACATTTCC GGCACCTCAC GAGCCCTTCC CTGTCCACTC CCTGCCAACC TATCACCAGT 
 7141 TGATCCTTGG ATTTCACACA AACACACATA AACATTCATA GACTTTAGTC ATCTGGAACG 
 7201 GCCTGCCTCA GTGAATGCTA TTTTTGGCCT CACGCTCCTC CTGCCTTGGG AAGGGCTCAA 
 7261 GTGCCCGCCC GAAAACTTGG GGAAATATTG CGGGAATGAA TGAATGAATG AATGAATAAA 
 7321 AGTTACAGCT GCGACTGACT GCGTGGCGGG GGGGAAAGCC GCCCAGACCA GTTCCTGAGG 
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 7381 TCAAGTGCTG ATTGAACAGT CACGTGATGG GGCCGAGCCT TCCCGGAGCA GGTGCAGCAG 
 7441 GTGCGGTCCA GGGTTGGGGC CGCTCTGCGG GGCAGCCGCC GGCGGCGGCC ATTTTGCGGG 
                                                                 Exon 1   
 7501 GCGATCACGT GACAGGACGC GCGCCTAGCG GGGCGCTCAC GTGACCGGGG GCGTGCTGCG 
       7568 CG Box        7507 Star codon 
 7561 GCCGCCCGGG CGGACCCGGC GAGAGGCGGC GGCGGGAGCG GCGGTGATGG ACGGGTCCGG 
 7621 GGAGCAACCC AGAGGCGGGG GTGAGGCGGG AGGTGGACGG GCGGGAGGAG GGGGAGCCCC 
 7681 TCGCCGGCTG ACCCCGCGAT TCCCTCCTGC CGGTCTGGGG CCGTGCGATC TCCAGGCACT 
 7741 GGGGGCAGAA ACTCCTGGAT CCGACGCTGC CAGCTCCACC CCCCTCCCTC CCCGGGGTCT 
 7801 CCGGTTCTCT GGCCTCCGCG TCCGGATCCC TTCCTGTCTG GCGCTCTCGG AACCCCGAGA 
 7861 AGCTGGAGAA CCCCAGAATC CAAGCCCCGG GGCAGGCCCG GGCTTGTCGC CGGCACCACT 
 7921 TCCTGGTGGG AGGGGCGGGT CTCCCCTCAG GCCTGGGGTT TGGATGCTTT CAGTCTTTCC 
 7981 TCAGCCTCCT CTCCCCGGAA GAATGAAGGA TACAGGCCCA GGAGCCCTGC CTCTTTCTTC 
 8041 ATCAGAGACT CGGATGCCTG GGACCCCACT CAGTTCATCT AGCAGGGACC CAGAAATGCA 
 8101 GGGCCCCTTA GTGTTGTCCT CCCTCAGTTA TCATGAGCCA CTCTAGTTCC CTGGATCCCC 
                                   8188 SNPintron 1     Exon 2 
 8161 TAGGACCCAA GAGTCCAGGC ACCTCTTTCC TCCTTTCTCC TCTAGGGCCC ACCAGCTCTG 
 8221 AGCAGATCAT GAAGACAGGG GCCCTTTTGC TTCAGGGGTG AGTGTGAGGT CTGATTATTG 
 8281 CGGAGCGGAT TTGAGGCGTA ATGCCCCATT CTGATTCTGC GCCCCCCGCA ACTCCATCCC 
              Exon 3   
 8341 CACTCTAGTT TCATCCAGGA TCGAGCAGGG CGAATGGGGG GAGAGACACC TGAGCTGGGC 
 8401 CTGGAGCAGG TGCCTCAGGA TGCATCTACC AAGAAGTTGA GCGAGTGTCT CAAGCGCATT 
 8461 GGAGATGAAC TGGACAGTAA CATGGAGCTG CAGAGGTGTG GCCCCTGGGA CCCAGGAGTG 
 8521 GTCTCTTCTC CCTCAGAACC CAATCGCCAC TTCCCCTGGG AGCCTGGAGT CCGGGCCCAC 
 8581 AGCCCCTTTT CCCTCAGACC CAAGGGGTCC AGGTCGCTAC TCCTCAGCTC AGTGCTTTGA 
 8641 ACTCCCAGGC CTCCCCTCCC CTAAGATATG GAAACCCTCC TCCAGGGAGT CAGTTTCCTA 
                                             8737 SNPintron 3 
 8701 AAGGTCCATC TTGTCCCTTT CCTGCATGGT GCCCTCTTGA TTTCAGCCTG GCTCAGGCCT 
 8761 CAGTGTTCTT GTCTTTGGTA TGAGCTGAAC GCCAGAGCTT CCACACGTTG CCCGATCCTC 
        Exon 4 
 8821 CTTCCCAGCA CGACTCTCTC CCCTGCAGGA TGATCGCAGC CGTGGACACG GACTCCCCCC 
 8881 GAGAAGTCTT TTTCCGAGTG GCGGCCGAAA TGTTTGCTGA CGGCAACTTC AACTGGGGCC 
 8941 GGGTGGTCGC GCTTTTCTAC TTTGCCAGTA AACTGGTGCT CAAGGTGGGC GATTGCAAGG 
 9001 CCGTGAGCCC AGCGAGGCTC CCCTCAGACC TGTGAGGACC TGGGAGTTGT GAGGCCAAGC 
 9061 CCTGTGGCAG CCTAGGAACC ACAGAGGGGA ACGGAGAGAG TCCGCTGTGG GCCAGTTATC 
 9121 TGTGTTTTCA TTCATTTATT CATGCAACAG ACATTCATTG GGCCTATGGT GTGTGCAGCC 
 9181 TAGACCCGGC ACCCAGAACA CAGCATGGAA CAGAACAGGC TGGGCCCCTG CTCTCACGGA 
 9241 GCCCAGGTTG TAGGATGAGT GGCGAGCAGA GTAACTAGGG TGATGGGATA TGAAAGCGGT 
 9301 CAGGAAAGTC TGCTAAGAGA AGGTGACATC AAGGCCAGAG TTGGGGAGTT CTTGTCATGA 
 9361 CTCAGTGCTT AATGGACCTG ACTAGGATCC ATGAGGATGC AGGTTTGATC CCTGGGCTCA 
 9421 CTCAGTGGGT TAAGGATCCG GCATTGCCAT GAGCTATGGT GTAGGTCACA GACGCGGCTT 
 9481 GGATCTCGTG TGGCTGAGGC TGTGGCGTAA GCCGGCAGCT ATAGCTCCCA CTCAACCCCT 
 9541 AGCCTGGGAG CCTTTAGGTG CCATCCTAAA AAGACAAAAA AAAAGCCAAA GTTGGAATGC 
 9601 CAAGAAATAT AAGGATGGGG GAAAGGCATC TGGTAGAGGC CACAGCAAAT GCAAAGGCCT 
 9661 GAGGTAGGAC CAAGCCCAGT ATGTTGAGGG CCATGATGGG CCACTGTGGT TAGAACAGGG 
 9721 GGAGAAGGTG AGAGGTCAGG GACAGTGCGA GGCATCCTAC GGGTCATTGT AAAGACTAGC 
 9781 TTTACTCTGA GTGAGAGATA AGAGTGATTG GCTGGGGCTT GTTTGCTTGT TTTGGCTGCA 
 9841 CCCTCGCACC CTCGGCATGT GGAAGTTCCC GAGCCAGGGA TCAACCTATG TGCAGCAGTG 
 9901 ACAACACTGG ATCCTTAACC CAGTAGGCAG CCAGGGAACT CCCAGCTATT TTGGGGGATT 
 9961 TGTTTGTTTG TTTGTTTGTT GCTTTTTAGG GCCACATATG GAAGTTCTCA GGCCAGGGGT 
10021 TGAATCAGAG CTATAGTGGC CGGCCTACAC CACAGCCACA CAACAAGCAG ATCCAAGCTG 
10081 CATCTGTGAC CTACACCACA GCTGATGACC ATGCTGGATC CTTAACCCAC TGAGCAAGGC 
10141 CAGGGATCGA ACCCATATCC TCGTGGATAC TAGTTGGGCT CATTACTGCT GAGCCAATAT 
10201 ATGAACTCCT CCCAGCTAGT TTTAAACGTT CATTGGGCAT GGAACCGAAC AGGCTGGGCC 
10261 CCTGCTTTCA TGGAGCCCAG GTTGTGGGAT GAATGCTGAG AGTGATAAGA CCTGATTTAT 
10321 AAATAGAAAA GATTATTTTG TGGTTTTTTT TTTTTGGTCT TTTTGCCTTT TCTAGGGCCA 
10381 CACCTGTGGC ATATGGAGGT TCCCAGGCTA GGGGTGGAAT CAGAGCTGTA GCTGCCGGCC 
10441 TATGCCAGAG CAACACAGGA TCCATAACCC ACTAAGCAAG GCCAGGGATC GAAGCCACAA 
10501 CCTCATGGTT CCTAGTCAGA TTCGTTAACC ACTGAGTCAC AACAGGAACT CCTAAATAGA 
10561 AAAGATTTTT TCTAGCAAGT ATATCAACAT GTTAATTGTA GAATCTAGGT TGTATATATA 
10621 TGCCTGTTCA CTGTGAAATT TTTTTAACTT TTCTATAAAG ATTCTCATGC TAAAATATTG 
10681 TGGGAGGGGA AGCCCAACAA ATTGTTTAGG CCACTGTGGG TAGAAAAAGG GATTATGGGA 
10741 A 
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DNA quality 
 

The ratio of sample absorbance at 260 and 280 nm is used to assess the purity of 

DNA. A ratio of about 1.8 is generally accepted as pure for DNA, the ratio of sample 

absorbance at 260 and 230 nm is a secondary measurement of nucleic acid purity. A 

ratio commonly in the range of 1.8-3.3 is generally values for pure nucleic acid.  
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PAC-Genbank (IVM PAC 714) 
 

96-well 

ssp sp pp 

 1 1--10 

 2 11--20 

1 3 21--30 

 4 31--40 

 5 41--50 

 6 51--60 

 7 61--70 

2 8 71--80 

 9 81--90 

 10 91--100 

 11 101--110 

 12 111--120 

3 13 121--130 

 14 131--140 

 15 141--150 

 16 151--160 

 17 161--170 

4 18 171--180 

 19 181--190 

 20 191--200 

 21 201--210 

 22 211--220 

5 23 221--230 

 24 231--240 

 25 241--250 

 

 
 

ssp sp pp 

 26 251--260 

 27 261--270 

6 28 271--280 

 29 281--290 

 30 291--300 

 31 301--310 

 32 311--320 

7 33 321--330 

 34 331--340 

 35 341--350 

 36 351--360 

 37 361--370 

8 38 371--380 

 39 381--390 

 40 391--400 

 41 401--410 

 42 411--420 

9 43 421--430 

 44 431--440 

 45 441--450 

 46 451--460 

 47 461--470 

10 48 471--480 

 49 481--490 

 50 491--500 
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ssp sp pp 

 51 501--510 

 52 511--520 

11 53 521--530 

 54 531--530 

 55 541--550 

 56 551-560 

384-well 

 ssp sp pp 

 57 001--0010 

 58 0011--0020 

12 59 0021--0030 

 60 0031--0040 

 61 0041--0050 

 62 0051--0060 

 63 0061--0070 

13 64 0071--0080 

 65 0081--0090 

 66 0091--0095 
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Genotype Data 
  Intron 1 Intron 3 

Pig ID Sex State of 
affection 

Breed Genotype 
(CT) 

Genotype 
(AT) 

95 2 1 CB CC TT 
926 1 1 CB CT TT 
54 1 1 CB CC TT 
53 2 1 CB CC TT 
140 1 1 CB CC TT 

TH-15 2 1 CB CT TT 
TH-16 2 1 CB CC TT 
TH-17 2 1 CB CC TT 
TH-18 2 1 CB CC TT 
TNP-1 na 1 TNP CC TT 
TNP-2 na 1 TNP CC TT 
TNP-3 na 1 TNP CC TT 
TNP-4 na 1 TNP CC TT 
TNP-5 na 1 TNP CC TT 
WP-1 na 1 WP CC TT 
WP-2 na 1 WP CC TT 
WP-3 na 1 WP CC TT 
WP-4 na 1 WP CC TT 
WP-5 na 1 WP CC TT 

Veltins 1 1 AS CC TT 
Hektor 1 1 AS CC TT 

Pier 1 1 AS CC TT 
Vegler 1 1 Pit CC TT 

Vulpino 1 1 Pit CT TT 
Heftig 1 1 BB CC TT 
Robust 1 1 Pit CT TT 

Ass 1 1 DLS CC TT 
Grunhagen 1 1 Pit CT TT 

Vivaldi 1 1 Pit CC TT 
Crestax 1 1 Pit TT TT 
Jubel 1 1 Pit CC TT 

Flagrant 1 1 DE CC TT 
Fred 1 1 Pit CT TT 

Flodder 1 1 DE CC TT 
Taco 1 1 DE CC TT 
Pierre 1 1 DE CT TT 
Jaque 1 1 DE CC TT 

Zauberer 1 1 DE CT TT 
Michel 1 1 DE CC TT 

Hotzenplott 1 1 SHS CC TT 
Holgi 1 1 SHS CT TT 

Räuber 1 1 SHS CC TT 
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Genotype Data 
 

  Intron 1 Intron 3 
Pig ID Sex State of 

affection 
Breed Genotype 

(CT) 
Genotype 

(AT) 
Grandel 1 1 SHS CT TT 

Orca 1 1 SHS CT TT 
Hartmann 1 1 SHS CT TT 

Obelix 1 1 SHS CC TT 
Extra 1 1 DLS CC TT 
Lotto 1 1 DLS CC TT 
Telur 1 1 DLS CT TT 
Lukas 1 1 DLS CC TT 
Gaub 1 1 DLS CT TT 
Leon 1 1 DLS CC TT 
Orkan 1 1 DLS CC TT 
Hacho 1 1 BB CC TT 
Hansel 1 1 BB CC TT 

Stummel 1 1 BB CC TT 
Salto 1 1 BB CC TT 

Zapfmann 1 1 Pit CT TT 
Zampano 1 1 Pit CC TT 
Voyeur 1 1 Pit TT TT 
Mykro 1 1 Pit TT TT 

EI Verraco 1 1 Pit CT TT 
Zackig 1 1 Pit TT TT 
Vorzug 1 1 Pit CT TT 
Ys-18 na 1 YS CC TT 
LC-15 na 1 LC CC TT 
LC-16 na 1 LC CC TA 
RC-13 na 1 RC CC TT 
RC-14 na 1 RC CC TT 

957 1 1 CB CC TT 
YS25 1 1 YS CC TT 
YS26 na 1 YS CC TT 
YS27 na 1 YS CC TT 
YS28 na 1 YS CC TT 
YS29 na 1 YS CC TT 
YS30 na 1 YS CC TT 

JQH25 na 1 JQH CC TT 
JQH26 na 1 JQH CT TT 
JQH27 na 1 JQH CT TT 
JQH28 na 1 JQH CC TT 
JQH29 na 1 JQH CC TT 
JQH30 na 1 JQH TT TT 
RC19 na 1 RC CC TT 
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Genotype Data 
  Intron 1 Intron 3 

Pig ID Sex State of 
affection 

Breed Genotype 
(CT) 

Genotype 
(AT) 

RC27 na 1 RC CC TT 
RC28 na 1 RC CC TT 
RC29 na 1 RC CC TT 
RC30 na 1 RC CC TT 
LC19 na 1 LC CC TT 
LC21 na 1 LC CC TT 
LC22 na 1 LC CC TT 
LC23 na 1 LC CC TT 
LC24 na 1 LC CC TA 
LC26 na 1 LC CC TA 
LC27 na 1 LC CC TA 
LC28 na 1 LC CC TT 
LC29 na 1 LC CC TT 
LC30 na 1 LC CC AA 

Gustav 1 1 AS CC TT 
Pescal 1 1 AS CC TA 
Garfeld 1 1 AS CT TT 
Sokrates 1 1 AS CC TT 

TH-5 1 2 HIP CC TT 
TH-9 1 2 HIP CT TT 
TH-10 1 2 HIP CC TT 
TH-23 1 2 HIP CC TT 

55 1 2 HIP CC TT 
141 1 2 HIP CC TT 
97 1 2 HIP CC TT 
939 1 2 HIP CC TT 
936 1 2 HIP CC TT 
1307 1 2 HIP CT TT 
1601 1 2 HIP CT TT 
1309 1 2 HIP TT TT 
1312 1 2 HIP CT TT 
1314 1 2 HIP TT TT 
1291 1 2 HIP CC TT 
1294 1 2 HIP CC TT 
1372 1 2 HIP CC TT 
925 1 2 HIP TT TT 
967 1 2 HIP TT TT 
1286 1 2 HIP CC TT 
1268 1 2 HIP CT TT 
1271 1 2 HIP CT TT 
1274 1 2 HIP CC TT 
1277 1 2 HIP CC TT 
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Genotype Data 
 

  Intron 1 Intron 3 
Pig ID Sex State of 

affection 
Breed Genotype 

(CT) 
Genotype 

(AT) 
1280 1 2 HIP CT TT 
1300 1 2 HIP CC TT 
1303 1 2 HIP CT TT 
1382 1 2 HIP CT TT 
1388 1 2 HIP TT TT 
1402 1 2 HIP TT TT 
1391 1 2 HIP CC TT 
1389 1 2 HIP CC TT 
1408 1 2 HIP CC TT 
1411 1 2 HIP TT TT 
1429 1 2 HIP CC TT 
1433 1 2 HIP CT TT 
1516 1 2 HIP CC TT 

      
HIP = Hernia inguinalis piglets    
TNP= Thai Native Pig     
WP= Thai Wild Pig     
AS= Angler Saddleback    
Pit= Pietrain     
DLS= German Landrasse    
DE= German Edelschwein    
SHS= Swabian- Haellian swine    
BB= Bunte Bentheimer    
YS= Yushanhei     
LC = Luchuan     
RC = Rongehang     
JQH = Jiangquhar     
CB= Cross bred     

Sex; 1= Male, 2= Female 
State of affection; 1=Normal, 2=Hernia 
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