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Nucleotide differences found in the complete 18S ribosomal DNA (rDNA) sequence 
of the lymnaeid species compared and their location in the secondary structure

Variable areas VVVVV V VVVVVVVVVV VVVVVVVVVV VVVVVVVVVV V VV VV VV

1 1 1 1 1 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 4 5 7 9 9 9

Helix 6 6 6 6 6 8 E 9 9 9 E E E E E E E E E E E E E E E E E E E E E E E E E E E E E E E 1 1 1 1 1 5 1 1 E E E E E 2 2 3 3 4 4 4 4

8 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 2 2 2 2 2 8 8 2 2 2 2 2 7 8 2 5 1 3 4 7

0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 1 1 1 1 1 1 1

- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - -

1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 2 5 7 7 7

Position 1 1 1 1 1 1 1 1

1 1 1 1 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 3 3 3 3 3 3 4 5 5 7 7 7 8 8 1 2 3 3 4 7

6 7 7 7 9 2 5 5 5 0 3 3 3 3 3 3 3 4 4 4 4 4 4 4 4 4 5 5 5 5 5 5 5 5 5 5 6 6 6 6 1 9 9 9 9 9 6 8 8 2 4 9 3 5 5 3 0 1 3 3 5 9

9 2 3 4 8 9 2 7 8 6 3 4 5 6 7 8 9 0 1 2 3 4 5 6 7 9 0 1 2 3 4 5 6 7 8 9 0 1 2 6 2 1 4 5 7 8 4 0 2 5 7 4 9 6 6 4 3 7 6 3 2 3

Lymnaea (Lymnaea) stagnalis G TG - T - - - - C CG - - - - - TGC CGGGGGAC T C G TGC - - - - GC - CG T AC - CC - AACG T - GC TG T A

Lymnaea (Stagnicola) palustris . . . - . CA - - . . . - - - - - . . . . . . . . . . . . . . . . . - - - - . . - . . . . . - . . - . .

Omphiscola glabra T AAC . - - - - . . . - - - - - . . . . . . . . . . . . . . . . . - - - - . . - . . . . . - . . - . .

Galba truncatula . . . - . AA - - . T - - - - - - - - - . C T T T . CGAG . - - - - - - - . T - . . . . . - T T - CG . A . - . - C . . G

Lymnaea cubensis . . . - . AA - - . T . T CG TGCCG . . . T . A . GC . . . . G T CGC . . - . . . . . C T TG CG . . . - T - C . CG

Lymnaea viatrix = Lymnaea neotropica . . . - . AA - - . T . TGCC T CCG . . . T . A . GC . . . . G T CGC . . - . . . . . C T T - CG . . . C T - C . CG

Lymnaea humilis . . . - . AA - - T T - - - - - - - CG . . . C . AGGC . . A . G - - - - - . - . . . . . C T T - CG . . . C T - CC CG

Pseudosuccinea columella . . . - . AA - - . T - - - - - - C . G T CCC . . - - G . G . . CG - - . T - . . . . . C T T - CG . . . C T - C . . .

Lymnaea diaphana . . . - . AA - - . - - - - - - - CCG . . . C T . C - - - . CCG TG - - . . - . . . . . C T T - TG . . . C T - C . . .

Radix auricularia . . . - CAA - - . . . - - - - - - TG . T C T T . CGGG . . . . - - - - . T CG T AC T - T AG CG . AC - T - C . . .

Radix balthica . . . - . CAT T . . . - - - - - - TG . T C T T . CGGG . . . . - - - - . T CG T AC T - T T - CG . AC - . - C . . .

Total variable positions (n = 62) 1 1 1 1 1 1 1 1 1 1 1 2 2 2 2 2 2 2 2 2 2 3 3 3 3 3 3 3 3 3 3 4 4 4 4 4 4 4 4 4 4 5 5 5 5 5 5 5 5 5 5 6 6

1 2 3 4 5 6 7 8 9 0 1 2 3 4 5 6 7 8 9 0 1 2 3 4 5 6 7 8 9 0 1 2 3 4 5 6 7 8 9 0 1 2 3 4 5 6 7 8 9 0 1 2 3 4 5 6 7 8 9 0 1 2

numbers (to be read in vertical) refer to positions obtained in the alignment made with MEGA 5.0. Shaded area corresponds to 
variable area V2 and helix E10-1 where Lymnaeidae differences in the 18S rRNA gene are concentrated. ·: identical; -: indel. 
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Polymorphic sites (n = 108), including parsimony informative, singleton sites and gapped or ambiguous characters, 
detected in the mitochondrial DNA and 16S ribosomal DNA gene sequence alignment of the lymnaeid species compared according to MEGA 5.0

1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 4 4 4 4 4 4 4 4 4 4 4 4 4 4 4

1 1 1 1 2 2 2 2 2 2 3 3 3 5 5 5 5 5 7 7 0 1 3 3 3 3 3 3 4 4 4 4 4 4 4 5 5 5 5 5 5 6 6 6 6 7 8 9 9 9 9 0 0 0 3 4 4 4 4 4 4 4 5 5 5 5 5 5 7 7 8 8 8 9 9 0 0 0 0 0 0 0 1 1 2 2 5 6 6 6 8 9 9 0 0 0 1 1 2 3 3 3 3 4 4 4 4 4

1 5 6 7 0 1 2 3 4 5 0 1 5 2 3 4 5 7 4 6 1 6 0 3 4 5 6 9 0 1 2 3 4 6 7 4 5 6 7 8 9 0 2 4 5 2 0 5 7 8 9 0 1 2 4 2 4 5 6 7 8 9 0 2 3 5 6 8 8 9 6 8 9 7 8 0 1 2 3 4 5 8 5 8 1 8 9 1 2 3 0 8 9 0 3 8 2 5 4 0 3 4 8 0 2 3 4 5

Lymnaea diaphana - C T A T G T G T T T A A T A T T - C T A A C A T A A G G A A A T T A T T T T A G T A C T T T T A A A - A C T T A T - T A - T A T A T A C T A T A T T A T T T - - A A A T A T T A T A A A A T C A T T - A A A A T - - -

Lymnaea humilis - T . G G T . T . - . . . A . - . - . . . . . . . T . . A G G . C . G C . A A . T A T T A A . . T - . A T T . . T A G A - - . . A . . . A A T . . A . . . . . - - T . . . . A A . A . G T T C A . A . - . . . . . - - -

Lymnaea cubensis - . . G G A . T . - C . . A . - A - . . . . . . . T . . A G G . C . G C . . A . T A T A . A . . T - T T T T . . T A C A . T . - A . . . T . . . G . A . . . . - - T . . . . A . . . . G T T C A . A . - . . . . . C C T

Pseudosuccinea columella - . C . G A . T . - . G . A T . . - T . . T A . C T . A . G G G . A G C . A . . C . T A . . . . T - . C . A - . T . - - - - - . A . A T T . . . . A . . A C A A T . T G . . A . . . . G . . . . T A . - ? T . . . C - -

Stagnicola elodes T T . G G T . T . - . . . A . - . - . . . . . . . T . . A G G . C . G C . A A . T A T T A A . . T - . A T T . . T A G A - - . . A . . . A A T . . A . . . . . - - T . . . . A A . A . G T T C A . A - - . . . . . C C -

Fossaria obrussa - T . G G T . T . - . . . A . - . - . - . . . . . - . . A G G . C . G C . A A . T A T T A A . - T - . A T T . . T A G A - - . . A . . - A A T . . A . . . . . - - T . . - . A A . A - G T T C A . A . - . . . C - - - -

Fossaria bulimoidesa - . . G G A . T . - C . . A . - A - . . . . . G . T . . . G G . C . G C . . A . T A T A . A . . T - T T T T . . T A C A T T . T A . . . T . . A . . A . . . . - - T . . . . A . . . . G T T C A . A . - . . . . . C C T

Fossaria bulimoidesb T A . . G A . T . . . . T A - - . - . . G . . . C T G . . G G . A A G C A G G G A A T T . . G . T - . T T A . . C A - - - - . T A . . . T . C . . . C . C . . - - C . G . G A . . . . G T T C . . A . T . . G . . C C -

Fossaria bonnevillensis - . . . G T A A C C . . . A . A . A . . . . . G . T . . . G . . . . . . . A . G T . T T . . . . T T . C G . . A T . A . T - . . . T . . T . T . . . . T . . C A - T . . . T A . T . . G . . C . . A . - . . . . . C C T

a: AF485657; b: EU038315; ·: identical; -: indel?.

???


