Additional file 2. TvPirin gene structure
A. Multiple alignments of TvPirin cDNA clones and EST assemblies

The sequences are 5'RACE products (5’Pirin #), full-length TvPirin cDNAs
(cTvPirin #), TvPirin ESTs from SSH libraries at
http://www.plantsciences.ucdavis.edu/yoder/lab/Sequence index.html
(Contig492, Contigbl18), and Triphysaria versicolor contig assemblies from
Wickett et al (2011) at http://ppgp.huck.psu.edu/search.php (TrVeBCl 14677,
TrVeBC2 244713, TrVe6lFuBl 8246, TrVe6lGuBl 71237, TrVe62GuBl 70666,
TrVe63GuBl 32652, TrVe3GBl 60414, TrVeGnuBl 1027). Assemblies in reverse
complementation orientation are italicized. The accession JN606867 is
highlighted in gray as part of the TrVeBC2 244713 clone. The part of the
TrVe6lFuBl 8246 clone identical to the 3’ end of TrVeBC2 244713 clone if
aligned in the same orientation (see Additional file 3) is highlighted in
yellow. The full-length TvPirin cDNA sequences are colored blue with SNPs in
red (common alleles) or black (rare alleles). The bona-fide start codon is
depicted with green bold letters and the stop codon in purple bold letters.
The artificial start codon is depicted in black bold letters. Dashes
represent missing nucleotides.
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CAACAATGTA
CAACAATGTA
CAACAATGTA
CAACAATGTA
CAACAATGTA
CAACAATGTA
CAACAATGTA
CAACAATGTA
CAACAATGTA
CAACAATGTA

TCAAGAATTG
TCAAGAATTG
TCAAGAATTG
TCAAGAATTG
TCAAGAATTG
TCAAGAATTG
TCAAGAATTG
TCAAGAATTG
TCAAGAATTG
TCAAGAATTG
TCAAGAATTG
TCAAGAATTG
TCAAGAA---

GATCGCAGGA
GATCGCAGGA
GGTCGCAGGA
GATCGCAGGA
GATCGCAGGA
GATCGCAGGA
GATCGCAGGA
GATCGCAGGA
GATCGCAGGA
GATCGCAGGA
GATCGCAGGA
GATCGCAGGA

CGTCGATTTC
CGTCGATTTC
CGTCGATTTC
CGTCGATTTC
CGTCGATTTC
CGTCGATTTC
CGTCGATTTC
CGTCGATTTC
CGTCGATTTC
CGTCGATTTC
CGTCGATTTC



5'Pirin 1
5"Pirin 3
5'Pirin 2
5'Pirin 4
5'Pirin 5
cTvPirin 1
cTvPirin 2
cTvPirin 4
TrVeBC2 24
TrVeGnuBl1
cTvPirin 3
TrVe63GuBl1
TrVe62GuBl
TrVe61GuBl
TrVe3GBl 6
Contigb5118
TrVeBCl 14
TrVe6lFuBl
Contig492

5"Pirin 1
5'Pirin 3
5'Pirin 2
5'Pirin 4
5"Pirin 5
cTvPirin 1
cTvPirin 2
cTvPirin 4
TrVeBC2 24
TrVeGnuBI1
cTvPirin 3
TrVe63GuBl
TrVe62GuBl
TrVe6lGuBl
Trve3GBl 6
Contig5118
TrVeBCl 14
TrVe6lFuBl
Contig492

5'Pirin 1
5'Pirin 3
5'Pirin 2
5"Pirin 4
5"Pirin 5
cTvPirin 1
cTvPirin 2
cTvPirin 4
TrVeBC2 24
TrVeGnuBI _
cTvPirin 3
TrVe63GuBl1
TrVe62GuB1l
TrVe61GuBl
Trve3GBl 6
Contigb118
TrVeBCl 14
TrVe6lFuBl
Contig492

ACTCTAAAAC
ACTCTAAAAC
ACTCTAAAAC
ACTCTAAAAC
ACTCTAAAAC
ACTCTAAAAC
ACTCTAAAAC
ACTCTAAAAC
ACTCTAAAAC
ACTCTAAAAC
ACTCTAAAAC

TACATTATTG
TACATTATTG
TACATTATTG
TACATTATTG
TACATTATTG
TACATTATTG
TACATTATTG
TACATTATTG
TACATTATTG
TACATTATTG

CATATCTTGG
CATATCTTGG
CATATCTTGG
CATATCTTGG
CATATCTTGG
CATATCTTGG
CATATCTTGG
CATATCTTGG
CATATCTTGG
CATATCTTGG

CATATCTTGG

CAAATTCCGA
CAAATTCCGA
CAAATTCCGA
CAAATTCCGA
CAAATTCCGA
CAGATTCCGA
CAAATTCCGA
CAAATTCCGA
CAAATTCCGA
CAAATTCCGA
CAAATTCCGA

AAGGTGAAGG
AAGGCGAGGG
AAGGTGAAGG
AAGGTGAAGG
AAGGTGAAGG
AAGGTGAAGG
AAGGTGAAGG
AAGGTGAAGG
AAGGTGAAGG
AAGGTGAAGG

TTTTGGGACC
TTTTGGGACC
TTTTGGGACC
TTTTGGGACC
TTTTGGGACC
TTTTGGGACC
TTTTGGGACC
TTTTGGGACC
TTTTGGGACC
TTTTGGGACC

TTTTGGGACC

GTATCATCAA
GTATCATCAA
GTATCATCAA
GTATCATCAA
GTATCATCAA
GTATCATCAA
GTATCATCAA
GTATCATCAA
GTATCATCAA
GTATCATCAA
GTATCATCAA

TGTATTTGGC
TGTATTTGGC
TGTATTTGGC
TGTATTTGGC
TGTATTTGGC
TGTATTTGGC
TGTATTTGGC
TGTATTTGGC
TGTATTTGGC
TGTATTTGGC

TGGAGAGGGG
TGGAGAGGGG
TGGAGAGGGG
TGGAGAGGGG
TGGAGAGGGG
TGGAGAGGGG
TGGAGAGGGG
TGGAGAGGGG
TGGAGAGGGG
TGGAGAGGGG

TGGAGAGGGG

GGCATTCCGG
GGCATTCCGG
GGCATTCCGG
GGCATTCCGG
GGCATTCCGG
GGCATTCCGG
GGCATTCCGG
GGCATTCCGG
GGCATTCCGG
GGCATTCCGG
GGCATTCCGG

ATCCCGAATT
ATCCCGAATT
ATCCCGAATT
ATCCCGAATT
ATCCCGAATT
ATCCCGAATT
ATCCCGAATT
ATCCCGAATT
ATCCCGAATT
ATCCCGAATT

CTAAGTGTGT
CTAAGTGTGT
CTAAGTGTGT
CTAAGTGTGT
CTAAGTGTGT
CTAAGTGTGT
CTAAGTGTGT
CTAAGTGTGT
CTAAGTGTGT
CTAAGTGTGT

CTAAGTGTGT

ATTCTTGGAA
ATTCTTGGAA
ATTCTTGGAA
ATTCTTGGAA
ATTCTTGGAA
ATTCTTGGAA
ATTCTTGGAA
ATTCTTGGAA
ATTCTTGGAA
ATTCTTGGAA
ATTCTTGGAA

CGAAGCCTGC
CGAAGCCTGC
CGAAGCCTGC
CGAAGCCTGC
CGAAGCCTGC
CGAAGCCTGC
CGAAGCCTGC
CGAAGCCTGC
CGAAGCCTGC
CGAAGCCTGC

GGAACAAGTT
GGAACAAGTT
GGAACAAGTT
GGAACAAGTT
GGAACAAGTT
GGAACAAGTT
GGAACAAGTT
GGAACAAGTT
GGAACAAGTT
GGAACAAGTT

GGAACAAGTT

TGCGTTTGTG
TGCGTTTGTG
TGCGTTTGTG
TGCGTTTGTG
TGCGTTTGTG
TGCGTTTGTG
TGCGTTTGTG
TGCGTTTGTG
TGCGTTTGTG
TGCGTTTGTG
TGCGTTTGTG

AGAAGCTCAT
AGAAGCTCAT
AGAAGCTCAT
AGAAGCTCAT
AGAAGCTCAT
AGAAGCTCAT
AGAAGCTCAT
AGAAGCTCAT
AGAAGCTCAT
AGAAGCTCAT

CACAGAACCA
CACAGAACCA
CACAGAACCA
CACAGAACCA
CACAGAACCA
CACAGAACCA
CACAGAACCA
CACAGAACCA
CACAGAACCA
CACAGAACCA

CACAGAACCA



5'Pirin 1
5"Pirin 3
5'Pirin 2
5'Pirin 4
5"Pirin 5
cTvPirin 1
cTvPirin 2
cTvPirin 4
TrVeBC2 24
TrVeGnuBl1
cTvPirin 3
TrVe63GuBl1
TrVe62GuBl
TrVe61GuBl
TrVe3GBl 6
Contigb5118
TrVeBCl 14
TrVe6lFuBl
Contig492

5"Pirin 1
5'Pirin 3
5'Pirin 2
5'Pirin 4
5"Pirin 5
cTvPirin 1
cTvPirin 2
cTvPirin 4
TrVeBC2 24
TrVeGnuBI1
cTvPirin 3
TrVe63GuBl
TrVe62GuBl
TrVe6lGuBl
Trve3GBl 6
Contig5118
TrVeBCl 14
TrVe6lFuBl
Contig492

5'Pirin 1
5'Pirin 3
5'Pirin 2
5"Pirin 4
5"Pirin 5
cTvPirin 1
cTvPirin 2
cTvPirin 4
TrVeBC2 24
TrVeGnuBI _
cTvPirin 3
TrVe63GuBl1
TrVe62GuB1l
TrVe6lGuBl
Trve3GBl 6
Contigb118
TrVeBCl 14
TrVe6lFuBl
Contig492

TTGAGGTTTA
TTGAGGTTTA
TTGAGGTTTA
TTGAGGTTTA
TTGAGGTTTA
TTGAGGTTTA
TTGAGGTTTA
TTGAGGTTTA
TTGAGGTTTA
TTGAGGTTTA

TTTGTGATGA
TTTGTGATGA
TTTGTGATGA
TTTGTGATGA
TTTGTGATGA
TTTGTGATGA
TTTGTGATGA
TTTGTGATGA
TTTGTGATGA

AATGGTTTCG
AATGGTTTCG
AATGGTTTCG
AATGGTTTCG
AATGGTTTCG
AATGGTTTCG
AATGGTTTCG
AATGGTTTCG
AATGGTTTCG

AATGGTTTCG

TTTTGGTAGG
TTTTGGTAGG
TTTTGGTATG
TTTTGGTAGG
TTTTGGTAGG
TTTTGGTAGG
TTTTGGTAGG
TTTTGGTAGG
TTTTGGTAGG
TTTTGGTAGG

ATACGCACGC
ATACGCACGC
ATACGCACGC
ATACGCACGC
ATACGCACGC
ATACGCACGC
ATACGCACGC
ATACGCACGC
ATACGCACGC

AGCTGGCAAA
AGCTGGCAAA
AGCTGGCAAA
AGCTGGCAAA
AGCTGGCAAA
AGCTGGCAAA
AGCTGGCAAA
AGCTGGCAAA
AGCTGGCAAA

AGCTGGCAAA

CGGGCAGCCA
CGGGCAGCCA
CGGGCAGCCA
CGGGCAGCCA
CGGGCAGCCA
CGGGCAGCCA
CGGGCAGCCA
CGGGCAGCCA
CGGGCAGCCA
CGGGCAGCCA

TGAGATTGAC
TGAGATTGAC
TGAGATTGAC
TGAGATTGAC
TGAGATTGAC
TGAGATTGAC
TGAGATTGAC
TGAGATTGAC
TGAGATTGAC

AAAATGGAAA
AAAATGGAAA
AAAATGGAAA
AAAATGGAAA
AAAATGGAAA
AAAATGGAAA
AAAATGGAAA
AAAATGGAAA
AAAATGGAAA

CTGAATGAGC
CTGAATGAGC
CTGAATGAGC
CTGAATGAGC
CTGAATGAGC
CTGAATGAGC
CTGAATGAGC
CTGAATGAGC
CTGAATGAGC
CTGAATGAGC

AAAACAATGG
AAAACAATGG
AAAACAATGG
AAAACAATGG
AAAACAATGG
AAAACAATGG
AAAACAATGG
AAAACAATGG
AAAACAATGG

TCTAAATGAG
TCTAAATGAG
TCTAAATGAG
TCTAAATGAG
TCTAAATGAG
TCTAAATGAG
TCTAAATGAG
TCTAAATGAG
TCTAAATGAG

TCTAAATGAG

CTGTGGTTCA
CTGTGGTTCA
CTGTGGTTCA
CTGTGGTTCA
CTGTGGTTCA
CTGTGGTTCA
CTGTGGTTCA
CTGTGGTTCA
CTGTGGTTCA
CTGTGGTTCA

AAGACTATTA
AAGACTATTA
AAGACTATTA
AAGACTATTA
AAGACTATTA
AAGACTATTA
AAGACTATTA
AAGACTATTA
AAGACTATTA

CTACATATAA
CTACATATAA
CTACATATAA
CTACATATAA
CTACATATAA
CTACATATAA
CTACATATAA
CTACATATAA
CTACATATAA

CTACATATAA

GCACGGTCCG
GCACGGTCCG
GCACGGTCCG
GCACGGTCCG
GCACGGTCCG
GCACGGTCCG
GCACGGTCCG
GCACGGTCCG
GCACGGTCCG

CTATGGCAAG
CTATGGCAAG
CTATGGCAAG
CTATGGCAAG
CTATGGCAAG
CTATGGCAAG
CTATGGCAAG
CTATGGCAAG
CTATGGCAAG

GCAACTGCTT
GCAACTGCTT
GCAACTGCTT
GCAACTGCTT
GCAACTGCTT
GCAACTGCTT
GCAACTGCTT
GCAACTGCTT
GCAACTGCTT

GCAACTGCTT
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5'Pirin 5
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TrVeGnuBl1
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TrVe63GuBl1
TrVe62GuBl
TrVe61GuBl
TrVe3GBl 6
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5'Pirin 1
5'Pirin 3
5'Pirin 2
5"Pirin 4
5"Pirin 5
cTvPirin 1
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cTvPirin 4
TrVeBC2 24
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Contigb118
TrVeBCl 14
TrVe6lFuBl
Contig492

AGGGCCCCAA
AGGGCCCCAA
AGGGCCCCAA
AGGGCCCCAA
AGGGCCCCAA
AGGGCCCCAA
AGGGCCCCAA
AGGGCCCCAA
AGGGCCCCAA

GTCTTTTTTT
GTCTTTTTTT
GTCTTTTTTT
GTCTTTTTTT
GTCTTTTTTT
GTCTTTTTTT
GATCGTTCTC
GTCTTTTTTT

AATACATCTC
AATACATCTC
AATACATCTC
AATACATCTC
AATACATCTC
AATACATCTC
GAGGC-TGTC

AATACATCTC

AAGAATATTT
AAGAATATTT
AAGAATATTT
AAGAATATTT
AAGAATATTT
AAGAATATTT
AAGAATATTT
AAGAATATTT
AAGAATATTT

T----GTTTA
TT---GTTTA
TT---GTTTA
TT---GTTTA
TT---GTTTA
TTTTTGTTTA
—-——-—-AATAAA

GTATTGTGAT
GTATTGTGAT
GTATTGTGAT
GTATTGTGAT
GTATTGTGAT
GTATTGTGAT

GTATTGTGAT

AGAACGTCCA
AGAACGTCCA
AGAACGTCCA
AGAACGTCCA
AGAACGTCCA
AGAACGTCCA
AGAACGTCTA
AGAACGTCCA
AGAACGTCCA

AAAAATAAAG
AAAAATAAAG
AAAAATAAAG
AAAAATAAAG
AAAAATAAAG
AAAAATAAAG
GAAAACTAAA

TTGTGCCATT
TTGTGCCATT
TTGTGCCATT
TTGTGCCATT
TTGTGCCATT
TTGTGCCATT

TTGTGCCATT

TGTTTTAAAA
TGTTTTAAAA
TGTTTTAAAA
TGTTTTAAAA
TGTTTTAAAA
TGTTTTAAAA
TCTT---CGA
TGTTTTAAAA

ATATAGGAAA
ATATAGGAAA
ATATAGGAAA
ATATAGGAAA
ATATAGGAAA
ATATAGGAAA
AGCCCGAATA

TATTTTTATT
TATTTTTATT
TATTTTTATT
TATTTTTATT
TATTTTTATT
TATTTTTATT

TATTTTTATT

AGTCCTTATT
AGTCCTTATT
AGTCCTTATT
AGTCCTTATT
AGTCCTTATT
AGTCCTTATT
TGTTCAACGG
AGTCCTTATT

ATAAATATGA
ATAAATATGA
ATAAATATGA
ATAAATATGA
ATAAATATGA
ATAAATATGA
ACAATTCCGA

GGAAAGCTTT
GGAAAGCTTT
GGAAAGCTTT
GGAAAGCTTT
GGAAAGCTTT
GGAAAGCTTT

GGAAAGCTTT

TCCATTTCAT
TCCATTTCAT
TCCATTTCAT
TCCATTTCAT
TCCATTTCAT
TCCATTTCAT
GC--TTGCAA
TCCATTTCAT

AGTGAAATGT
AGTGAAATGT
AGTGAAATGT
AGTGAAATGT
AGTGAAATGT
AGTGAAATGT
CG---GACGG

TGGTTTCGTT
TGGTTTCGTT
TGGTTTCGTT
TGGTTTCGTT
TGGTTTCGTT
TGGTTTCGTT

TGGTTTCGTT



5/Pirin 1 —=—======== —mmmmmmmmm mmmm e e o
5/Pirin 3  —ommmmmm o s e e
5/Pirin 2 ———mmmmmmm mmmmmm oo e e
5/Pirin 4 ———mmmmmmm mmmmmm e e e
5/Pirin 5 —-mmmmmmmm mmmmmm oo e e
CTVPLIrin 1 —-mmm oo e oo o e e
CTVPIrin 2 =—=======m= e e s e
CTVPirin 4 ——————mmm— —m oo mmm e e
TrVeBC2_24 ACATAGGTTT GATTTGATTT TGAAGATCCA AAATGTCATT GGCTTGCCCT GTCTATCACT
TrVeGnuBli ACATAGGTTT GATTTGATTT TGAAGATCCA AAATGTCATT GGCTTGCCCT GTCTATCACT
CTVPirin 3 ——————mm e e e

TrVe63GuB]l ——————m e e
TrVe62GuUB]l —————m e e e e
TrVe6lGuBl ————————— = e
TrVe3GBl 6 ——————==—— ——mmmm e mmm o e
Contigbll8 —————mmm o m e e
TrVeBCl 14 === —mmmmmm mmm e e e
TrVe6lFUuB]l ————— e e e e
Contig492 AAAAAAAAAA AAAAAAAAAA AAAAGCTTGT ———————mm——m —mm
1441 1483
S5/Pirin 1 =—====-=-=---m mmmmmmmme s e e o
5'Pirin 3 —--------- —-m-mmmmm e —mmm - -
5'Pirin 2 —--------- —-m-m—mmmm —mmm o - -
5'Pirin 4 —--------- —-—-———mmm —mm——— - -
5/Pirin 5 —-mmmmmmmm mmmm e mm e o
CTVPirin 1 —========= - —m e o
CTVPIrin 2 —————===== —mmmm oo oo — e o
CTVPIirin 4 ——————=——= —mm oo m e o — e o

TrVveBC2 24 GTCAATCCAA TCTTTCTTCC TGAGAATGCT GCATACAGAT TTG
TrVeGnuBl  GTCAATCCAA TCTTTCTTCC TGAGAATGCT GCATACAGAT TTG

CTVPirin 3 —========= == —— e o o
TrVeb63GuBl —————=—=—=—=—= e e o
Trve62GuBl —————=—=== —— e e .
TrVe6lGuBl ——————m e e ___
TrVe3GBl 6 ——————==== —————m—— = —mmm .
Contigb1l18 ————————mm mmm e e - ——
TrVeBCl 14 ———=—=——=== —————————— —m o
TrVe6lFuB]l ——————m e e ___
Contigd92  ———————mm e mm e e ___

B. Schematic TvPirin gene structure

The genomic sequence of the TvPirin gene is presented in Additional file 6.

AT ATG ToA

TvPirin gene

non-coding sequences

Authentic TvPirin cDNA coding sequences
additional 102 bp (34 aa)

—_— introns

TrVeBC2_244713 '




