
S. mansoni glyceraldehyde-3-phosphate dehydrogenase 
(GAPDH) gene (M92359) 
 
Complete sequence of the Schistosoma mansoni glyceraldehyde-3-
phosphate dehydrogenase gene encoding a major surface antigen 
 
 
        1 caacgatcgc cattatttag atcagatgat atagacttaa attattttcc gcctaattat 
       61 attcgatgat tttctgtaac cactacaatc cactcagtaa acaatatttt tatgacttaa 
      121 gacaccggag ttattttatt tgagataatg ttccttctta tttcaagtga aaaacattat 
      181 tatcatgtac gaagaatagc ttcaatatta tttaatactt tgttttgttt taataaccta 
      241 agttatatat actgctgctt gtgccatcag cgaagtcacg tacgatatac ttcaagatgt 
      301 cgagagcaaa ggttggtatt aacggttttg gtcgtatcgg gagacttgta cttcgtgcag 
      361 ctttcctcaa gaacaccgtg gatgtagttt cggtgaatga ccccttcata gatttagagt 
      421 atatggtgta catgataaaa cgtgattcca ctcatgggac atttccaggc gaggtttcga 
      481 ctgaaaacgg aaagttaaaa gtcaatggga agttaatatc agttcattgt gaaagagatc 
      541 cagcaaacat cccgtgggat aaggacgggg ctgaatatgt cgttgagtct actggagtct 
      601 ttacgaccat tgataaagct caggtaatat catttcttgt attatctagt gttcacttta 
      661 ggctcatatt aaaaataatc gagctaaaaa ggtcataata tctgcacctt ctgcagatgc 
      721 acccatgttc gttgttggtg tgaatgaaaa ttcgtatgaa aagtctatgt ccgtggtttc 
      781 taacgcatca tgtacaacta attgtttagc acctctggct aaggtcattc atgataagtt 
      841 tgaaatagtt gagggcttaa tgaccactgt gcactcattt acggctacac aaaaggttgt 
      901 agatggacca tcctcaaaat tatggcgaga tggccgtgga gcgatgcaaa atattattcc 
      961 agcttccact ggtgctgcca aagctgtggg aaaagtcatt ccagcactaa acggaaaatt 
     1021 aacgggaatg gctttccgcg tcccaacacc agacgtttca gtcgttgatc tgacatgtag 
     1081 gttagggaag ggagcttcct atgaggaaat caaggctgca gttaaagcag ctgcatctgg 
     1141 accattgaag gggattttgg aatacactga agatgaggtt gtcagttcag actttgttgg 
     1201 aagtaccagt tcatctatct ttgatgcgaa ggctgggata tctcttaaca acaacttcgt 
     1261 gaaattagtt tcatggtatg ttttcatata ttgttattcc ctaacttatt tcatgtaggt 
     1321 atgataatga gtttggatac agttgccgcg tagttgatct cattacgcac atgcataaag 
     1381 tcgaccatgc ataatgaagt agtttcaact gtagccgact aactttttgt caatcgatag 
     1441 ataacgaata aagcgttaat ctgcctactt atttttcaat tctttttatc acacagcaat 
     1501 caaacattgt ttggtttctt ccgttatttt gttaagcagc cagtgtgatg t 
 
 
 

 
 
PCR product: 206bp  
Annealing temperature= 53.2C 
 
 
 
 
 
 
 
 
 
 
 

http://www.ncbi.nlm.nih.gov/entrez/viewer.fcgi?db=nucleotide&val=160994
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Sequence 
 
Filename     : Sm GAPDH gene (M92359) 
Length       : 1551 bp 
Unresolved   : 0 bp 
GC %         : 38.4 % 
 
Upper primer 
5'-position  : 1064 
Length       : 22 
Sequence     : 5´-GTTGATCTGACATGTAGGTTAG-3´ 
               3´-GATTGGATGTACAGTCTAGTTG-5´ 
 
Tm (basic)   : 62.0 ؛C 
Tm (salt)    : 58.4 ؛C 
Tm (NN)      : 53.8 ؛C 
 
GC %         : 40.9 % 
3´-tail GC % : 42.9 % 
dG           : -34.6 kcal/mol 
3´-tail dG   : -10.5 kCal/mol 
 
Lower primer 
5'-position  : 1269 
Length       : 21 
Sequence     : 5´-ACTAATTTCACGAAGTTGTTG-3´ 
               3´-GTTGTTGAAGCACTTTAATCA-5´ 
 
Tm (basic)   : 56.0 ؛C 
Tm (salt)    : 53.5 ؛C 
Tm (NN)      : 54.4 ؛C 
 
GC %         : 33.3 % 
3´-tail GC % : 42.9 % 
dG           : -35.3 kcal/mol 
3´-tail dG   : -10.5 kCal/mol 
 
Primer pair properties 
Length difference    : 1 
Tm (basic) difference: 6.0 °C 
Tm (salt) difference : 4.9 ؛C 
Tm (NN) difference   : 0.7 °C 
GC % difference      : 7.6 % 

http://www.ncbi.nlm.nih.gov/entrez/viewer.fcgi?db=nucleotide&val=160994


 
PCR product 
Position          : 1064 - 1269 
Length            : 206 bp 
GC%               : 42.7 % 
 
Tm(product)       : 74.1 ؛C 
Tm(annealing)     : 53.2 ؛C 
 
 
 
Upper primer self annealing: 
5'-GTTGATCTGACATGTAGGTTAG-3'   
       : :  ||||||  : :        
  3'-GATTGGATGTACAGTCTAGTTG-5' 
 dG: -4.86 kcal/mol 
 
            5'-GTTGATCTGACATGTAGGTTAG-3' 
                  ||||                   
3'-GATTGGATGTACAGTCTAGTTG-5'             
 dG: -1.41 kcal/mol 
 
Upper primer loops: 
  None! 
 
Lower primer self annealing: 
           5'-ACTAATTTCACGAAGTTGTTG-3' 
                 ||||                  
3'-GTTGTTGAAGCACTTTAATCA-5'            
 dG: -2.16 kcal/mol 
 
 5'-ACTAATTTCACGAAGTTGTTG-3' 
    :  :: |||  ::: ::  :     
3'-GTTGTTGAAGCACTTTAATCA-5'  
 dG: -0.31 kcal/mol 
 
     5'-ACTAATTTCACGAAGTTGTTG-3' 
        |||   :  :   :::         
3'-GTTGTTGAAGCACTTTAATCA-5'      
 dG: 0.27 kcal/mol 
 
Lower primer loops: 
     5'-ACTAATTT  
        |||     ) 
3'-GTTGTTGAAGCAC  
 dG: 0.39 kcal/mol 
 



 
Upper primer - Lower primer annealing: 
5'-GTTGATCTGACATGTAGGTTAG-3'  
       :          :  ||||     
  3'-GTTGTTGAAGCACTTTAATCA-5' 
 dG: -1.30 kcal/mol 
 
    5'-GTTGATCTGACATGTAGGTTAG-3' 
              ||| ::             
3'-GTTGTTGAAGCACTTTAATCA-5'      
 dG: -0.31 kcal/mol 
 
         5'-GTTGATCTGACATGTAGGTTAG-3' 
              |||  : :                
3'-GTTGTTGAAGCACTTTAATCA-5'           
 dG: -0.31 kcal/mol 
 
5'-GTTGATCTGACATGTAGGTTAG-3'       
            |||  :  :: :           
       3'-GTTGTTGAAGCACTTTAATCA-5' 
 dG: -0.08 kcal/mol 
 
   5'-GTTGATCTGACATGTAGGTTAG-3' 
           ::    :  |||         
3'-GTTGTTGAAGCACTTTAATCA-5'     
 dG: 0.65 kcal/mol 
 
 

 


