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APPENDIX A 

 

Cercarial types found in field-collected snails 

 

1. Distome cercaria 

 

 

 

 

 

 

 

 

 

2. Echinostome cercaria 
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3. Furcocercous cercaria  

 

 

 

 

 

 

 

 

 

 

 

 

4. Monostome cercaria 
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5. Parapleurolophocercous cercaria 

 

 

 

 

 

 

 

 

 

 

 

6. Pleurolophocercous cercaria 
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7. Tranversotrema cercaria 

 

 

 

 

 

 

 

 

 

 

 

8. Xiphidio cercaria 
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APPENDIX B 

 

The related trematodes were compared 

 

1. Clinostomum philippinensis  

 

 

 

 

 

 

 

2. Fischoederius elongatus 
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3. Ganeo tigrinus 

 

 

 

 

 

 

 

 

 

 

4. Haplorchis taichui 
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5. Haplorchoides sp. 

 

 

 

 

 

 

 

 

 

 

 

6. Opisthorchis viverrini 
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7. Orthocoelium streptocoelium 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

8. Paramphistomum epliclitum 
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9. Posthodiplostomum sp. 

 

 

 

 

 

 

 

 

10. Stellantchasmus sp. 
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APPENDIX C 

 

Sequences of ITS-2 region from this study 

 

1. Centrocestus caninus 

 

CCCCGGCAAGGATTGACCCAGCTCTTGTGTGATAAATGTGAAACTGCAAACTGCTTTGA

ACATCGACATCTTGAACGCACATTGCGGCCATGGGTTTTCCTGTGGCCACGCCTGTCCG

AGGGTCGGCTTATAAACTATCACGACGCCCAAAAAGTCGTGGCTTGGGTCTTGCCAGCC

GGCGTGATTTCCTTGTGCTTTGCATGGGGTGCCGGATCTATGGCTTTTCCCTAATGTGC

CGGACGCAACCATCTCCAGGCTGGCGGTCTGGATGAGGAAGTGGCGGCGGAGTCGTGGC

TCAATGATACATATATATATATATAAAGCGCGCTCTGTTGTCTATTCTTTGTGTGTGTT

CTCTGTGTTGTGTGTGGGGATGCATCCTATGCAAAAATTGCGCACTTTTCTAATGTGTG

TTATTTTCCCGACCTCTCATCACACGTAAATACACCCTCATTTTAAAAAAAAAAAT 

 

2. Fasciola gigantica 

 

GCGGATTAATATTGAGTGAGCATACTGTGTGATTAATGCAAACTGCATACTGCTTTGAA

CATCGACATCTTGAACGCATATTGCGGCCATGGGTTAGCCTGTGGCCACGCCTGTCCGA

GGGTCGGCTTATAAACTATCACGACGCCCAAAAAGTCGTGGCTTGGGTTTTGCCAGCTG

GCGTGATCTCCTCTATGAGTAATCATGTGAGGTGCCAGATCTATGGCGTTTCCCTAATG

TATCCGGATGCACCCTTGTCTTGGCAGAAAGCCGTGGTGAGGTGCAGTGGCGGAATCGT

GGTTTAATAATCGGGTTGGTACTCAGTTGTCAGTGTGTTCGGCGATCCCCTAGTCGGCA

CACTCATGATTTCTGGGATAATTCCATACCAGGCACGTTCCGTTACTGTTACTTTGTCA

TTGGTTTGATGCTGAACTTGGTCATGTGTCTGATGCTATTTCATATAACGACGGTACCC

TTCGTGGTCTGTCTTCCTGACCTCGGTTCAGACGTGATTACCCGCTGAATTTAAGAATA

AA 
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3. Fasciola gigantica (Vietnarm) 

 

GGGGGCTTATGGAGAGCGCAGCCACTGTGTGATTAATGCAAACTGCATACTGCTTTGAA

CATCGACATCTTGAACGCATATTGCGGCCATGGGTTAGCCTGTGGCCACGCCTGTCCGA

GGGTCGGCTTATAAACTATCACGACGCCCAAAAAGTCGTGGCTTGGGTTTTGCCAGCTG

GCGTGATCTCCTCTATGAGTAATCATGTGAGGTGCCAGATCTATGGCGTTTCCCTAATG

TATCCGGATGCACCCTTGTCTTGGCAGAAAGCCGTGGTGAGGTGCAGTGGCGGAATCGT

GGTTTAATAATCGGGTTGGTACTCAGTTGTCAGTGTGTTCGGCGATCCCCCAGTCGGCA

CACTCATGATTTCTGGGATAATTCCATACCAGGCACGTTCCGTTACTGTTACTTTGTCA

TTGGTTTGATGCTGAACTTGGTCATGTGTCTGATGCTATTTCATATAACGACGGTACCC

TTCGTGGTCTGTCTTCCTGACCTCGGTTCAGACGTGATTACCCGCTGAATTTAAGCATA

A 

 

4. Fischoederius elongatus 

 

GGGTTCGATGAGAGCGCAGCCACTGTGTGATTAATGTGAACTGCATACTGCTTTGAACA

TCGACATCTTGAACGCACATTGCGGCCACGGGTTTTCCTGTGGCCACGCCTGTCCGAGG

GTCGGCTTATAAACTATCACGACGCCCAAAAAGTCGTGGCTTGGAATCTGCCAGCTGGC

GTGATTTCCTCTGTGGTTCGCCACGTGAGGTGCCAGATCTATGGCGTTTTCCTAATGTC

TCCGGACACAACTGCGTCTTGCTGGTAGCGCAGACGAGGGTGTGGCGGTAGAGTCGTGG

CTCAGTGAACTGTAATGGTAGCACGCTCTATTGTTGTGCCTTTGTTAGTGTAACTGGTT

TGAGATGCTATTGCTGTTCGTCCAATAATGATCACCCACTGTGGTGTTCAATTACCTGA

CCTCGGATCAGACGTGAATACCCGCTGAATTTAAGCATAAA 

 

5. Haplorchis taichui 

 

CCCCCGGATAATAAGTAAAAGCTCTAGTTGTGATAAATGTGAACTGCCCAAAGCTTTGA

ACATCGACATCTTGAACGCACATTGCGGCCATGGGTTTTCCTGTGGCCACGCCTGTCCG

AGGGTCGGCTTATAAACTATCACGACGCCCAAATAGTCGTGGCTTGGGTCTTGCCAGCT

GGCGTGATTTCCTTGTGCTTTTGCATAGGGTGCCAGATCTATGGCTTTTCCCTAATGTG

CCGGACGCAACCATGTCTTGGCTGACGGCCTGGATGAGGAAGTGGCGGCGGAGTCGTGG
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CTCAATGAAAATTGTCCGCGCGCTCCAAAGCTTAACCTCTGTCTGGGCTGACGGCTTGG

ATGAGGAAGTGGCGGCGGAGTCGTGGCTCAATGAAAATTGTGCGCGCTCCAAAGCTTAA

CCTCTGTCTGGGCTGACGGTTTGGATGAGGAACCGGCGGCGGAGTCGTGGCTCAATGAA

AATTGTCCACGCG 

 

6. Haplorchoides sp. 

 

CGGCAATTAACCCCGCCACTTTTGTGTGATTAATGTGAACTGCCTACTGCTTTGAACAT

CGACATCTTGAACGCATATTGCGGCCATGGGTTTTCCTGTGGCCACGCCTGTCCGAGGG

TCGGCTTATAAACTATCACGACGCCCAAAAAGTCGTGGCTTGGGTCTTGCCAGCTGGCG

TGATTTCCCTGTGCTTTTGTGTGGGGTGCCAGATCTATGGCTTTTCCTTAATGTGCCGG

ACGCATCCACATTCGGGCTGTATACCGGGATGAGGAAGTGGCGGCAGAGTCGTGGCTCA

TTTTGTGAACTGTATAAATGCGCGCTCTGCTGTCTAACCTGTCTTGGTTGAAGCTTGAT

GTGTCAATGCATCTGATGCAAATTTTGGTGCGCTTGCGTACTATTCCTGACCTCGGATC

AGACGTGAATACCCGCTGAATTTAACCATAA 

 

7. Opisthorchis viverrini 

 

TCGAAGCTGAAAGGGGCGCTGCCTACTGTGTGATTAATGCGAACTGCATACTGCTTTGA

ACATCGACATCTTGAACGCATATTGCGGCCATGGGTTTGCCTGTGGCCACGCCTGTCCG

AGGGTCGGCTTATAAACTATCACGACGCCCAAAAAGTCGTGGCTTGGGTCTTGCCAGCT

GGCATGATTTCCCCGCGCAATTGTGTGGGGTGCCGGATCTATGGCTTTTCCCCAATGTG

CCGGACGCAACCATGTCTGGGCTGACTGCCTAGATGAGGGGGTGGCGGCGGAGTCGTGG

CTCAATTGTTGTTATTGTTGTTGTGAATGCGCGCGCTCCGTTGTTGTTCCTTTGTCTTT

GGTTGAGGCTCCAGTAGTGGCAATGCATTCGATGCAAATCGGTTTTGCACTTTGGTGCT

TAACAACTTTCCTGACCTCGGATCAGACGTGATTACCCGCTGAATTTAAGAATAAAN 

 

8. Orthocoelium streptocoelium 

 

GGTTCTATAAGAGCGCAGCCACTGTGTGATTAATGTGAACTGCATACTGCTTTGAACAT

CGACATCTTGAACGCACATTGCGGCCACGGGTTTTCCTGTGGCCACGCCTGTCCGAGGG
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TCGGCTTATAAACTATCACGACGCCCAAAAAGTCGTGGCTTGGAATCTGCCAGCTGGCG

TGATTTCCTCTGTGGTTCGCCACGTGAGGTGCCAGATCTATGGCGTTTTCCTAATGTCG

CCGGACACAACCGCGTCTTGCTGGTAACGCAGACGAGGGTGTGGCGGTAGAGTCGTGGC

TCAGTGAACTGTAATGGTAGCACGCTCTACTGTTGTGCCTTTGTTAGTGTAACTGGTTT

GAGATGCTATTGCTGTCCGTCCAATCATGATCACCTACTGTGGTGTTCATTTACCTGAC

CTCGGATCAGACGTGAATACCCGCTGAATTTAAGCATAAA 

 

9. Paramphistomum epiclitum 

 

TAATGAGGAGCGCAGCCACTGTGTGATTAATGTGAACTGCATACTGCTTTGAACATCGA

CATCTTGAACGCACATTGCGGCCACGGGTTTTCCTGTGGCCACGCCTGTCCGAGGGTCG

GCTTATAAACTATCACGACGCCCAAAAAGTCGTGGCTTGGAATCTGCCAGCTGGCGTGA

TTTCCTCTGTGGTTTGCCACGTGAGGTGCCAGATCTATGGCGTTTTCCTAATGTCTCCG

GACACAACTGCGTCTTGCTGGTAGCGCAGACGAGGGTGTGGCGGTAGAGTCGTGGCTCA

GTGAACTGTAATGGTAGCACGCTCTATTGTTGTGCCTTTGTTAGTGCAGCTGGTTTGAG

ATGCTATTGCTGTCTGTCCAATGACGATCACCTACTGTGGTGTTCTATTACCTGACCTC

GGATCAGACGTGAATACCCGCTGAATTTAAGCATA 

 

10. Stellantchasmus falcatus 

 

CGAGGGGCGGTTGGGGCGCAGCCACTGTGTGATTAATGTGAACTGCCTACTGCTTTGAA

CATCGACATCTTGAACGCACATTGCGGCCACGGGTTTTCCCGTGGCTACGCCTGTCCGA

GGGTCGGCTTATAAACTATCACGACGCCCATAAAGTCGTGGCTTGGGTCTTGCCAGCTG

GCGTGATATCCCTGCGTCTGTTGTAGGGTGCCGGATCTGTGGCTTTTCCCCAATGTGCC

GGATGCAACCATATCTAGGCAGGCTGCCTGGAAACGGGGGTGACGGCGGAGTCGTGGCT

CAATTGCTAATGTGAATAATGTGCGCGCTCCGTTGTCAATTATTTACCCGATGTTTGGC

TGATGCTTTGATATGGCAATGCACCTGACTATTTGTTTTGCACTGACGTGCCAACCCAT

CCTGACCTCGGATCAGACGTGAATACCCGCTGAATTTAAGCATAAAC 
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APPENDIX D 

 

Sequences of ITS-2 region derived from GenBank 

 

Fasciola gigantica 5.8S ribosomal RNA gene, partial sequence; internal 

transcribed spacer 2, complete sequence; and 28S ribosomal RNA gene, partial 

sequence 

GenBank: HQ700438.1 

GCCCGACCCGCTAGGGATCACTGTGTGATTAATGCAAACTGCATACTGCTTTGAACATC

GACATCTTGAACGCATATTGCGGCCATGGGTTAGCCTGTGGCCACGCCTGTCCGAGGGT

CGGCTTATAAACTATCACGACGCCCAAAAAGTCGTGGCTTGGGTTTTGCCAGCTGGCGT

GATCTCCTCTATGAGTAATCATGTGAGGTGCCAGATCTATGGCGTTTCCCTAATGTATC

CGGATGCACCCTTGTCTTGGCAGAAAGCCGTGGTGAGGTGCAGTGGCGGAATCGTGGTT

TAATAATCGGGTTGGTACTCAGTTGTCAGTGTGTTCGGCGATCCCCTAGTCGGCACACT

CATGATTTCTGGGATAATTCCATACCAGGCACGTTCCGTTACTGTTACTTTGTCATTGG

TTTGATGCTGAACTTGGTCATGTGTCTGATGCTATTTCATATAACGACGGTACCCTTCG

TGGTCTGTCTTCCTGACCTCGGTTCAGACGTGATTACCCGCTGAATTTTAAGCATAA 

 

Fasciola sp. Khanh.Ct.5.1 genes for 5.8S rRNA, ITS2, 28S rRNA 

GenBank: AB536921.1 

CAACTGTGTGAATTAATGCAAACTGCATACTGCTTTGAACATCGACATCTTGAACGCAT

ATTGCGGCCATGGGTTAGCCTGTGGCCACGCCTGTCCGAGGGTCGGCTTATAAACTATC

ACGACGCCCAAAAAGTCGTGGCTTGGGTTTTGCCAGCTGGCGTGATCTCCTCTATGAGT

AATCATGTGAGGTGCCAGATCTATGGCGTTTCCCTAATGTATCCGGATGCACCCTTGTC

TTGGCAGAAAGCCGTGGTGAGGTGCAGTGGCGGAATCGTGGTTTAATAATCGGGTTGGT

ACTCAGTTGTCAGTGTGTTCGGCGATCCCCYAGTCGGCACACTCATGATTTCTGGGATA

ATTCCATACCAGGCACGTTCCGTTACTGTTACTTTGTCATTGGTTTGATGCTGAACTTG
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GTCATGTGTCTGATGCTATTTCATATAACGACGGTACCCTTCGTGGTCTGTCTTCCTGA

CCTCGGTTCAGACGTGATTACCCGCTGAACTTAAGCATATCACTAA 

 

Fasciola gigantica genes for 5.8S rRNA, ITS2, 28S rRNA, partial and complete 

sequence, isolate: C-Bf 202 

GenBank: AB553695.1 

CCAACTGTGTGAATTAATGCAAACTGCATACTGCTTTGAACATCGACATCTTGAACGCA

TATTGCGGCCATGGGTTAGCCTGTGGCCACGCCTGTCCGAGGGTCGGCTTATAAACTAT

CACGACGCCCAAAAAGTCGTGGCTTGGGTTTTGCCAGCTGGCGTGATCTCCTCTATGAG

TAATCATGTGAGGTGCCAGATCTATGGCGTTTCCCTAATGTATCCGGATGCACCCTTGT

CTTGGCAGAAAGCCGTGGTGAGGTGCAGTGGCGGAATCGTGGTTTAATAATCGGGTTGG

TACTCAGTTGTCAGTGTGTTTGGCGATCCCCTAGTCGGCACACTCATGATTTCTGGGAT

AATTCCATACCAGGCACGTTCCGTTACTGTTACTTTGTCATTGGTTTGATGCTGAACTT

GGTCATGTGTCTGATGCTATTTCATATAACGACGGTACCCTTCGTGGTCTGTCTTCCTG

ACCTCGGTTCAGACGTGATTACCCGCTGAACTTAAGCATATCACTAA 

 

Fasciola gigantica genes for 18S rRNA, 5.8S rRNA and internal transcribed spacer 

2, partial sequence 

GenBank: AB010977.1 

TGAATTAATGCAAACTGCATACTGCTTTGAACATCGACATCTTGAACGCATATTGCGGC

CATGGGTTAGCCTGTGGCCACGCCTGTCCGAGGGTCGGCTTATAAACTATCACGACGCC

CAAAAAGTCGTGGCTTGGGTTTTGCCAGCTGGCGTGATCTCCTCTATGAGTAATCATGT

GAGGTGCCAGATCTATGGCGTTTCCCTAATGTATCCGGATGCACCCTTGTCTTGGCAGA

AAGCCGTGGTGAGGTGCAGTGGCGGAATCGTGGTTTAATAATCGGGTTGGTACTCAGTT

GTCAGTGTGTTCGGCGATCCCCTAGTCGGCACACTCATGATTTCTGGGATAATTCCATA

CCAGGCACGTTCCGTTACTGTTACTTTGTCATTGGTTTGATGCTGAACTTGGTCATGTG

TCTGATGCTATTTCATATAACGACGGTACCCTTCGTGGTCTGTCTTCCTGACCTCGGTT

CAGACGTGATTACCCGCTGAACTTAAGCATATC 
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Fasciola sp. genes for 18S rRNA, 5.8S rRNA and internal transcribed spacer 2, 

partial sequence 

TGAATTAATGCAAACTGCATACTGCTTTGAACATCGACATCTTGAACGCATATTGCGGC

CATGGGTTAGCCTGTGGCCACGCCTGTCCGAGGGTCGGCTTATAAACTATCACGACGCC

CAAAAAGTCGTGGCTTGGGTTTTGCCAGCTGGCGTGATCTCCTCTATGAGTAATCATGT

GAGGTGCCAGATCTATGGCGTTTCCCTAATGTATCCGGATGCACCCTTGTCTTGGCAGA

AAGCCGTGGTGAGGTGCAGTGGCGGAATCGTGGTTTAATAATCGGGTTGGTACTCAGTT

GTCAGTGTGTTCGGCGATCCCCCAGTCGGCACACTCATGATTTCTGGGATAATTCCATA

CCAGGCACGTTCCGTTACTGTTACTTTGTCATTGGTTTGATGCTGAACTTGGTCATGTG

TCTGATGCTATTTCATATAACGACGGTACCCTTCGTGGTCTGTCTTCCTGACCTCGGTT

CAGACGTGATTACCCGCTGAACTTAAGCATATC 

 

Fasciola gigantica genes for 18S rRNA, 5.8S rRNA and internal transcribed spacer 

2, partial sequence 

GenBank: AB010976.1 

TGAATTAATGCAAACTGCATACTGCTTTGAACATCGACATCTTGAACGCATATTGCGGC

CATGGGTTAGCCTGTGGCCACGCCTGTCCGAGGGTCGGCTTATAAACTATCACGACGCC

CAAAAAGTCGTGGCTTGGGTTTTGCCAGCTGGCGTGATCTCCTCTATGAGTAATCATGT

GAGGTGCCAGATCTATGGCGTTTCCCTAATGTATCCGGATGCACCCTTGTCTTGGCAGA

AAGCCGTGGTGAGGTGCAGTGGCGGAATCGTGGTTTAATAATCGGGTTGGTACTCAGTT

GTCAGTGTGTTTGGCGATCCCCTAGTCGGCACACTCATGATTTCTGGGATAATTCCATA

CCAGGCACGTTCCGTTACTGTTACTTTGTCATTGGTTTGATGCCGAACTTGGTCATGTG

TCTGATGCTATTTCATATAACGACGGTACCCTTCGTGGTCTGTCTTCCTGACCTCGGTT

CAGACGTGATTACCCGCTGAACTTAAGCATATC 

 

Fasciola gigantica isolate SRS2 internal transcribed spacer 1, partial sequence; 

5.8S ribosomal RNA gene, complete sequence; and internal transcribed spacer 2, 

partial sequence 

GenBank: JN828958.1 

TACTCTTACACAAGCGATACACGTGTGACCGTCATGTCATGCGATAAAAATTTGCGGAC

GGCTATGCCTGGCTCATTGAGGTCACAGCATATCCGATCACTGATGGGGTGCCTACCTG
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TATGATACTCCGATGGTATGCTTGCGTCTCTCGGGGCGCTTGTCCAAGCCAGGAGAACG

GGTTGTACTGCCATGATTGGTAGTGCTAGGCTTAAAGAGGAGATTTGGGCTACGGCCCT

GCTCCCGCCCTATGAACTGTTTCATTACTACAATTACACTGTTAAAGTGGTATTGAATG

GCTTGCCATTCTTTGCCATTGCCCTCGCATGCACCCGGTCCTTGTGGCTGGACTGCACG

TACGTCGCCCGGCGGTGCCTATCCCGGGTTGGACTGATAACCTGGTCTTTGACCATACG

TACAACTCTGAACGGTGGATCACTCGGCTCGTGTGTCGATGAAGAGCGCAGCCAACTGT

GTGAATTAATGCAAACTGCATACTGCTTTGAACATCGACATCTTGAACGCATATTGCGG

CCATGGGTTAGCCTGTGGCCACGCCTGTCCGAGGGTCGGCTTATAAACTATCACGACGC

CCAAAAAGTCGTGGCTTGGGTTTTGCCAGCTGGCGTGATCTCCTCTATGAGTAATCATG

TGAGGTGCCAGATCTATGGCGTTTCCCTAATGTATCCGGATGCACCCTTGTCTTGGCAG

AAAGCCGTGGTGAGGTGCAGTGGCGGAATCGTGGTTTAATAATCGGGTTGGTACTCAGT

TGTCAGTGTGTTTGGCGATCCCCTAGTCGGCACACTCATGATTTCTGGGATAATTCCAT

ACCAGGCACGTTCCGTTACTGTTACTTTGTCATTGGTTTGATGCTGAACTTGGTCATGT

GTCTGATGCTATTTCATATAACGACGGTACCCTTCGT 

 

Fasciola gigantica partial ITS1, 5.8S rRNA gene and partial ITS2, isolate FgCAY1 

GenBank: AM850108.1 

ACCTGAAAATCTACTCTTACACAAGCGATACACGTGTGACCGTCATGTCATGCGATAAA

AATTTGCGGACGGCTATGCCTGGCTCATTGAGGTCACAGCATATCCGATCACTGATGGG

GTGCCTACCTGTATGATACTCCGATGGTATGCTTGCGTCTCTCGGGGCGCTTGTCCAAG

CCAGGAGAACGGGTTGTACTGCCATGATTGGTAGTGCTAGGCTTAAAGAGGAGATTTGG

GCTACGGCCCTGCTCCCGCCCTATGAACTGTTTCATTACTACAATTACACTGTTAAAGT

GGTATTGAATGGCTTGCCATTCTTTGCCATTGCCCTCGCATGCACCCGGTCCTTGTGGC

TGGACTGCACGTACGTCGCCCGGCGGTGCCTATCCCGGGTTGGACTGATAACCTGGTCT

TTGACCATACGTACAACTCTGAACGGTGGATCACTCGGCTCGTGTGTCGATGAAGAGCG

CAGCCAACTGTGTGAATTAATGCAAACTGCATACTGCTTTGAACATCGACATCTTGAAC

GCATATTGCGGCCATGGGTTAGCCTGTGGCCACGCCTGTCCGAGGGTCGGCTTATAAAC

TATCACGACGCCCAAAAAGTCGTGGCTTGGGTTTTGCCAGCTGGCGTGATCTCCTCTAT

GAGTAATCATGTGAGGTGCCAGATCTATGGCGTTTCCCTAATGTATCCGGATGCACCCT

TGTCTTGGCAGAAAGCCGTGGTGAGGTGCAGTGGCGGAATCGTGGTTTAATAATCGGGT

TGGTACTCAGTTGTCAGTGTGTTCGGCGATCCCCTAGTCGGCACACTCATGATTTCTGG
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GATAATTCCATACCAGGCACGTTCCGTTACTGTTACTTTGTCATTGGTTTGATGCTGAA

CTTGGTCATGTGTCTGATGCTATTTCATATAACGACGGATCCCTTCGTGGTCTGTCTTC

C 

 

Fasciola gigantica gene for ITS2 

GenBank: AB207149.1 

TGAATTAATGCAAACTGCATACTGCTTTGAACATCGACATCTTGAACGCATATTGCGGC

CATGGGTTAGCCTGTGGCCACGCCTGTCCGAGGGTCGGCTTATAAACTATCACGACGCC

CAAAAAGTCGTGGCTTGGGTTTTGCCAGCTGGCGTGATCTCCTCTATGAGTAATCATGT

GAGGTGCCAGATCTATGGCGTTTCCCTAATGTATCCGGATGCACCCTTGTCTTGGCAGA

AAGCCGTGGTGAGGTGCAGTGGCGGAATCGTGGTTTAATAATCGGGTTGGTACTCAGTT

GTCAGTGTGTTCGGCGATCCCCTAGTCGGCACACTCATGATTTCTGGGATAATTCCATA

CCAGGCACGTTCCGTTACTGTTACTTTGTCATTGGTTTGATGCTGAACTTGGTCATGTG

TCTGATGCTATTTCATATAACGACGGTACCCTTCGTGGTCTGTCTTCCTGACCTCGGTT

CAGACGTGATTACCCGCTGAACTTAAGCATATC 

 

Fasciola hepatica isolate FhC4 internal transcribed spacer 1, partial sequence; 5.8S 

ribosomal RNA gene, complete sequence; and internal transcribed spacer 2, 

partial sequence 

CTACTCTCACACAAGCGATACACGTGTGACCGTCATGTCATGCGATAAAAATTTGCGGA

CGGCTATGCCTGGCTCATTGAGGTCACAGCATATCCGAACACTGATGGGGTGCCTACCT

GTATGATACTCCGATGGTATGCTTGCGTCTCTCGGGGCGCTTGTCCAAGCCAGGAGAAC

GGGTTGTACTGCCACGATTGGTAGTGCTAGGCTTAAAGAGGAGATTTGGGCTACGGCCC

TGCTCCCGCCCTATGAACTGTTTCATTACTACATTTACACTGTTAAAGTGGTACTGAAT

GGCTTGCCATTCTTTGCCATTGCCCTCGCATGCACCCGGTCCTTGTGGCTGGACTGCAC

GTACGTCGCCCGGCGGTGCCTATCCCGGGTTGGACTGATAACCTGGTCTTTGACCATAC

GTACAACTCTGAACGGTGGATCACTCGGCTCGTGTGTCGATGAAGAGCGCAGCCAACTG

TGTGAATTAATGCAAACTGCATACTGCTTTGAACATCGACATCTTGAACGCATATTGCG

GCCATGGGTTAGCCTGTGGCCACGCCTGTCCGAGGGTCGGCTTATAAACTATCACGACG

CCCAAAAAGTCGTGGCTTGGGTTTTGCCAGCTGGCGTGATCTCCTCTATGAGTAATCAT

GTGAGGTGCCAGATCTATGGCGTTTCCCTAATGTATCCGGATGCACCCTTGTCTTGGCA



 
 

139 

 

GAAAGCCGTGGTGAGGTGCAGTGGCGGAATCGTGGTTTAATAATCGGGTTGGTACTCAG

TTGTCAGTGTGTTTGGCGATCCCCTAGTCGGCACACTTATGATTTCTGGGATAATTCCA

TACCAGGCACGTTCCGTCACTGTCACTTTGTCATTGGTTTGATGCTGAACTTGGTCATG

TGTCTGATGCTATTTTCATATAGCGACGGTACCCTTCGTGGTCTGTCTCTAC 

 

Fasciola hepatica isolate FhAM1 internal transcribed spacer 1, partial sequence; 

5.8S ribosomal RNA gene, complete sequence; and internal transcribed spacer 2, 

partial sequence 

ACCTGAAAATCTACTCTCACACAAGCGATACACGTGTGACCGTCATGTCATGCGATAAA

AATTTGCGGACGGCTATGCCTGGCTCATTGAGGTCACAGCATATCCGAACACTGATGGG

GTGCCTACCTGTATGATACTCCGATGGTATGCTTGCGTCTCTCGGGGCGCTTGTCCAAG

CCAGGAGAACGGGTTGTACTGCCACGATTGGTAGTGCTAGGCTTAAAGAGGAGATTTGG

GCTACGGCCCTGCTCCCGCCCTATGAACTGTTTCATTACTACATTTACACTGTTAAAGT

GGTACTGAATGGCTTGCCATTCTTTGCCATTGCCCTCGCATGCACCCGGTCCTTGTGGC

TGGACTGCACGTACGTCGCCCGGCGGTGCCTATCCCGGGTTGGACTGATAACCTGGTCT

TTGACCATACGTACAACTCTGAACGGTGGATCACTCGGCTCGTGTGTCGATGAAGAGCG

CAGCCAACTGTGTGAATTAATGCAAACTGCATACTGCTTTGAACATCGACATCTTGAAC

GCATATTGCGGCCATGGGTTAGCCTGTGGCCACGCCTGTCCGAGGGTCGGCTTATACAC

TATCACGACGCCCAAAAAGTCGTGGCTTGGGTTTTGCCAGCTGGCGTGATCTCCTCTAT

GAGTAATCATGTGAGGTGCCAGATCTATGGCGTTTCCCTAATGTATCCGGATGCACCCT

TGTCTTGGCAGAAAGCCGTGGTGAGGTGCAGTGGCGGAATCGTGGTTTAATAATCGGGT

TGGTACTCAGTTGTCAGTGTGTTTGGCGATCCCCTAGTCGGCACACTTATGATTTCTGG

GATAATTCCATACCAGGCACGTTCCGTCACTGTCACTTTGTCATTGGTTTGATGCTGAA

CTTGGTCATGTGTCTGATGCTATTTTCATATAGCGACGGTACCCTTCGTGGTCTGTCTT

CC 
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APPENDIX E 

 

Processes of specimen preparation for permanent slide 

 

1. Borax-carmine staining 

 

Specimens 

                    

Washing 

(0.85% normal saline) 

 

Fixing 

(5% Formalin) 

 

Washing stain 

(Tap water) 

 

Dehydrating 

(Ethanol series; 10%, 20%, 30%, 50%, 70%) 

 

Staining 

(Borax-carmine) 

 

Destaining; 

(1% HCl in 70% Alcohol) 

 

Dehydrating 

(Ethanol series; 85%, 95%) 

 

95% Ethanol : Butanol (2:1, 1:1, 1:2) 

 

Butanol 

 

Butanol : Xylene (2:1, 1:1, 1:2 

 

Xylene 

  

Mounting 

(Permount) 
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2. Haematoxylin staining 

 

Specimens 

                    

Washing 

(0.85% normal saline) 

 

Fixing 

(5% Formalin) 

 

Staining 

(Haematoxylin) 

 

Washing stain 

(Tap water) 

 

Dehydrating 

(Ethanol series; 10%, 20%, 30%, 50%, 70%) 

 

Destaining; 

(1% HCl in 70% Alcohol) 

 

Dehydrating 

(Ethanol series; 85%, 95%) 

 

95% Ethanol : Butanol (2:1, 1:1, 1:2) 

 

Butanol 

 

Butanol : Xylene (2:1, 1:1, 1:2 

 

Xylene 

  

Mounting 

(Permount) 
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APPENDIX F 

 

Reagents and Stains preparation 

 

1. Acid pepsin solution 1% 

 Pepsin powder (Sigma)   1  g 

 Hydrocloric acid    1  ml 

 0.85% normal saline    99  ml 

 

2. Borax carmine (Grenacher’s alcoholic) 

 Borax carmine     8  g 

 70% ethanol     200  ml 

 Boil for ½ hour, cool and make up to 200 ml 

 

3. Delifield alum haematoxylin 

 Alumimiun alum    3  g 

 Haematoxylin     0.6  g 

 Clycerine     15  ml 

 Methanol     15  ml 

 95% ethanol     4  ml 

 Distilled water     70  ml 

 Dissolve haematoxylin in 95% ethanol (1) 

 Dissolve Aluminium alum in distilled water (2) 

 Solution (1) + (2) add Glycerine and methanol. Stand in a sunny place to ripen 

for several weeks 
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4. Formalin 5% 

 40% Formadehyde    5  ml 

 Distilled water     95  ml 

 

5. Normal saline 0.85% 

 Sodium chloride    8.5  g 

 Distelled water    1000  ml 
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APPENDIX G 

 

Reagents preparation for molecular biological study 

 

1. Agarose gel 1.4%     

Agarose gel      1.4 g 

1x Tris Boric acid EDTA buffer   100 ml 

Dissolve 1.4 g agarose gel to 100 ml 1x Tris Boric acid EDTA buffer and 

boiling by using microwave oven and pour the gel when the agarose has cooled 

to about 55 °C on gel electrophoresis tray. 

 

2. EDTA 0.5 M (pH 8.0)  

EDTA.Na2.2H2O     186.12  g 

NaOH pallet/10N NaOH solution  

Deionized water    1000   ml 

Dissolve EDTA.Na2.2H2O 186.12 g in deionized water 800 ml, set pH 8.0 by 

add ~20 g NAOH while stirring vigorously, adjust the volume to 1000 ml and 

autoclave 

 

3. Ethidium bromide (10mg/ml stock solution) 

Ethidium bromide     0.2   g 

Distilled water     20   ml 

Dissolve 0.2 g ethidium bromide to 20 mL water. Mix well and store at 4 °C in 

the dark. 
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4. Tris Boric acid EDTA (TBE) buffer 5x 

 Tris base     54  g 

 Boric acid     27.5  g 

 0.5 M EDTA (pH 8.0)    20  ml 

 add distilled water to 1,000 ml and autoclave 
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