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Fig. S1

Brief descriptions of experimental schemes.

a. Surgical harvest of gametes from Ciona robusta, defolliculation and VC-removal of the eggs.

b. Fertilization assay of VC-intact eggs in the presence or absence of inhibitors in figure 1 a-c.

c. Fertilization assay of VC-intact or -free eggs in figure 1 d-e.

d. Isolation of the VC and the digestion assay in figure 2. Eggs were mechanically crushed.

e. TALEN-mediated knockout in figure 5. Unfertilized defolliculated eggs were injected with TALEN mRNAs and

then inseminated.
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Fig. S2

Multiple sequence alignment of the refined sequences of the predicted products of Tast genes.

Alignment was conducted with a CLUSTALW program (http://www.genome.jp/tools-bin/clustalw) at the default
settings with a sorting option -outorder=input. Arrowheads indicate the five catalytic residues of astacins (NCBI
Conserved Domains cd04280).
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a

>C9.806_Tastl
MEELYVSTGPAPEVGEKEKPRHHRKQAEAGGGVQGSKKRPTKKDDKTTV
KIAMVGILVVGVIALILAIVLGMSPSEEYSCQRAKNEGEKVSPEDVNEC
EAAKKKCQFDITTCSDACPLGYKNEGGCAVSCLCATDGTYESDIMENEA
NIQRALDRFIAPPDNGSFDVFTGNTIKTTAPLWELGVNGRVQIPYVEDP
TITTGDYRAVYKASYWEFSRHSCIDLVPRKKEKAHILFTIRGNGCSSEFIGK
TGWRQYVSLGIGCSKASIVMHEILHAAGFYHEQSRPDRDLYIKVYYENT
QOKEYHRQYDKARPEAVADFGYEYDVKSLMHYHSRAFQIVGKLTFVVLKT
GYSIASSNEHPSETDIAEIDSLYKCKRKAANQKGRWGEWAPWGACRATC
GTIGAIVQORYRRCEYKDGQFAQDCKGKNWETKVCKLKACSPKYSEWGSW
SACSLTCHFEHGIHALETRRRNCINKKEGLCPNSWIFGADIYQSRYCRP
EPSCKTKEDIEKEKALYKKLREIHRNPNWTGWSHWYPACPENCDGVTKE
KKRRTCAEYSAKVSKCEGNTPGSKIASQEIQRFCRCAYGMTPPTGKLSL
TTVIIESDDLGSEIRRRSVEGGIMDVNSRLFCSSGKVVRGKEFNEDDSVD
VVCVESNHISFYPTINGETNYDSSFQQSYQFCQSENQLLLNESADEFNTD
TNDDLACIDRNSGOMIILSFFDNRFEVHSDWAGLQDFCVGRKSHIFAGY
GDDDGRADLICLNKITNRESTIIINNWNE

C

>C1.533 Tast2a
MLDTCLEPSGAHSSKDGQPRKGKTKQAQTGAGNKAVSKKVKKKSSDSNL
RPITIIGLAVVTLVGGAAGIAVFLLODRTTACDDAEANNDPVAIGECTLL
KCKFDISTCTLPCPFGYTSKSDDDVCPLSCTCASKGNFEGDVHEVGEDL
PHLLDTYGYIDKDDEEFSLEVGSFLKYLGOVEFWTKKALPSGRIPVGYKL
DTFLSTHARAKKSIEEAVKMYRDNSCIDIEPYDQAKHGAHFVNIKNQAG
CSSSIGYVPPPTEQHMSLVVGCHYAGIVAHEFLHTLGFLHEQSRPDRDN
FVKIHFENMISNRAHNFKKLKLDTVEDLKSEYDRGSVMHYGGTSESKNR
KPTITSVADGKPVVGORRKMSDKDLNELNRKLCPDYQRSTTPAATTTRT
PAPTNPPRTTTQPVYTRATTRQPYTTRGPTTTRQPFRTTTLSTTRRLWP
RTTTLOTTTKRHTVAPSTDEGYSQWTKWYGCTATCGPSSQKVRAKWCHD
RSKGCRNPKFERKSCDRKPCVTGGNHWSQWGDYKSCTTTCGIGVSLRYR
FCPDSLCVGLGLQAKICYLEKCPGGTQFTQIAWGTWTSWSRCSATCNGG
SQMRVRYCRQGSLFTSGCPGNSIVENPCNAFKCNSAWGGNPPAPMEMQQ
STSVAHLCSGANSDVAFIFGDEFNGDRNVDVMCGNQDGDFEIGLATSNGD
INTATWRGRLDGCVVQSGQIAVGDENGDAMSDVVCVDHIKKRTTVRLSN
NGQFPTGEGYSGSFCTEDSDWLIPLDIDGDNKWDLMCSHSNRENELLLN
RENS

e

>C1.332_Tast2d
MDFCMEPSGAHNSKDGRPKHGKTKQAKTGAGKRAVETKQKE SNDVKKKF
ITIIGLAVVALVGGAAGIAVFLMQGSPTICDETSNEDPVTISQCMEQKCE
FDISKCSSPCPFGYSTKSEDELCPSSCTCAAHGNFEGDVQIQEDILPEF
LDKYGYVDKDDEEFSLFVGSASRYERVLWSSLALALPSGRIPVPYKVSQ
KFNYQQORLRLDHAITTAARWY SQGTCIDLVPFDETKHTKHILIKNKPWC
SSYIGFQDRLVSQGMALGPNCHQGYTVAHEFMHALGFAHEQSRPDRDQY
VKVHEDNIRTGMEYNFKKLRTYMVRNLNTRYDALSILHYLPRAFSVDGR
SPTLTFTGSLLEVLRGGIVTTRTLTPKDLLGLNRLLCTGGRRSDSEVVG
PNSQHAYAPAENMOSNAEVTFRNGGLGEWQPWVGCSATCGPTTQKKRVR
YCVDSSKDCGEPTYQVKACKRTLCPVVSVRWSGWGDYGQCSVTCGQGMK
LRYRTCPTSWKCDGNSMQAHACLLPACQGGSSHTAVVWTDWAPWSTCTH
TCDSGYQVRYRSCKRGDSFTSGCPGNRQDIGSCNTHSCSSNYAMNPPSP
MFSFESKSVAHLCSGANSDVAFIFGDFNGDRNVDVMCGNQDGDFEIGLA
TSRGEINTATWRGRLDGCVVQSGQIAVGDENGDAMSDIVCVDRVKKKTT
VRLSNNGQFPTGEGYFGSFCTDDSDWLIPLDIDADNKWDLICSHSNRDS
DLLMNTFSL

50

100
150
200
250
300
350
400
450
500
550
600
650
700
750

50

100
150
200
250
300
350
400
450
500
550
600
650
700
750
800

50

100
150
200
250
300
350
400
450
500
550
600
650
700
750

b

>C1.618 Tast2b

MDYFLEPSAAHKPPSGGREKHRRRRQAQAGAGKRAVETKQKESNDVKKK
FITIGLAVVALVGGAAGIAVFLMQGTSPVCGEGSTDPITISECLVVNCP
FDTTTCTLPCPFGFAVKDENSVCPVSCTCASQGNFEGDVHFTSDDVPDL
LDRYSYVNKDDEEFSLFVGSAYKHERVGKWNQVALPSGRIPVGYKLDNR
LKNSQKFKDALKGAIKAYKENTCIDIAPYDSAKHGKKEVDIKHADGCYA
SLGYAEKEQRMSIGYGCDYVGIITHEFLHTMGFAHEQTRPDRDQFVKVN
FENIKANSDYNEQKVAANRVYDLKSEYDIGSVMHYESSAFSKNYKSTIV
DKKTGGVLQTQKERLSESDIYEVNVELCGGSKEGGGGGGEGGGGGGGSV
ATTRQPPTTTRRPVTTTRRWPYTTIPRTTRATTRPPTPTTRRPWYRTTT
LSPWRRTTTPRNRNRGLSEWGQWIGCTATCGDFSTKVRARYCQVQTAGC
KAVYETVNCKRKPCPVSVQWGPWSPFGSCTKTCGSGLRLRYRYCPRRSQ
CLGKSEFQANPCTLKSCVSSQRYAPVAWTNWMSWGICFKSCGSGIRYRSR
HCKKGHYFSYGCPGRHHELGYCNTFSCTSSFANDPPSPMFSFDSKSVAN
LCSGANSDVVFIFGDENGDRNVDVMCGNQDGDFEVGLATSNGE INTASW
RGRLDGCVVQSGQIAVGDEFNGDAMSDIVCVDRVKKKTTVRLSNNGQFPT
GEGYSGSFCTDDSDWLIPLDIDGDSKWDFMCSHNNRDHEILMNSFTNPS

d

>C1.493 Tast2c
MELCPDPTADRQAGQRQTGRGETGRGOSGRGKSGRGTGQRDGORRHRTK
QHTGGAGKRMEEQKKESDDLKMKLIIIVAVVVVLVGGAVGAAVSFLOGS
SVCNDPELLTDPVEISECLVVNCKEDVRTCTLPCPMGYSTKGGDDPCPK
SCKCSAEGSFEGDIQFYDDDIPELLGKYGYVDKDDEEFSLEVGSALYVK
GKILWDSKALPSGRIPIGYKLDRFLTVAKRLKKEMAKASKMYSDNTCID
IEPYDREKHGTHYVDITILGQGCSSMVGYKKNIKQQTMSLQYGCHYSGIT
VHEFLHTLGFYHEQSRPDRDDFVKIHLDRVKYGNAHNFQKSRAYEFVKDL
KSPYDLRSIMHYSTREFSKNGOPTITHAGSERTIETQSRELSEKDISEL
NAFLCKDYEFTNKPATTRAPTPTTRSLEFVLTQRGVTRTRRWPYTTKAT
TTKAKAPGSGLIAGDSIWPLTTTLPPTTTTTTTTVDPEGGMSPWGAWQG
CSATCGPVAQQIRARWCDNPAKGCNALSYEREKCKRKPCSEKKKWAEWG
EYGACTTTCGTGMQLRYRKCLIRWCPGRSVQAQTCTSDKCDGSGKSEFKV
AWGOWAQWGPCSRTCKAGYKIRQRFCRKGDSFSHGCPGRSTGLTYCNEF
SCTSSQANDPPSQMFGYQSTSIAHLCSGVNSDVVEIFGDENGDRNVDVM
CGSQDGGFEVGLATSNGDINTASWRGRLDGCVVQSGQIAVGDENGDAKY
DIVCVDHIKKKTTVRLSNNGQFPTGEGYSGSFCTDDSDWLIPLDIDGDN
KWDLMCSHSNRDSDLLMNTESL

f

sum of protein scores (Mascot ver 2.4.1)
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Fig. S3 Detection of Tast proteins in the sperm surface protein-enriched fraction (Nakazawa 2015) by mass
spectrometry. a-e: The detected peptides at the ions score cut-off value of 20 are highlighted with orange bold font.
One of the unique peptides shown in g-k are underscored. f: The sum of the protein scores of each protein from three
independent preperations and scans. g-k: The product ion spectrum and annotation of one of the detected unique
peptides for each Tast protein is shown.



Fig. S4

a xxxxx% . . ..Intron/non-transcriptional region
XXXXXX. ... exon
ATG: first ATG

C9.806 (Tast1) exons 1 and 2 eft spacer _rioht__: target

gttgctacaacgtatcaccagacatgtatacggttaacacaatttttaccagaacctgtc
— C9.806exon1 primer

caattttatttatgtttttcaacattttgcattaagtttaattttttttttttaaattta

acatatttatgttcacaaatttttggcgggaaattttggatcatcgtttaaaattcagac
exon 1
ATAATTTTTTACGATTGTAAAAATGGCGAGGAACTGTATGTTAGCACTGGCCCTGCTCCGGA
C9.806-1 9.306-2
AGTTGGGGAAAAGGAAAAACCTCGTCATCATCGCAAGCAGGCAGAAGCTGGCGEGEEETGE

C9.806-3
TAAGTCTGTGTTACGTAATATATTTGATTAgaaacaaaaaacaacaaccaccaacaaagt

aacatacttgaaaactcctaaactggcacgaggtgtatatgaagtattgaagtgttatac

actgttgtttttcagccacagagataaagttgcattttattcattcaatttatgtttatyg
«— C9.806e1r primer

tttagcctcaaacactaacagctgagcaaatacacacaaactagttaacaataagtgtgt

exon 2
ataattttttatttgtgtttactattttataccacattcaattttttagTTCAAGGATCT

AAAAAACGTCCAACTAAGAAAGATGATAAAACTACTGTTAAAATAGCAATGGTTGGAATA

C9.806-4
CTTGTTGTTGGAGTAATAGCTCTCATTCTGGCTATTGTATTAGgttgagtgttttaaacgt

taaagtgtacgttatattatcatgtaaatggatgaaagcagttaataatggaaaaattgg
cacagtaattttagaggatattgatagtcttgatagaagacatgggtaaaggggggcttyg
ggtccaattttataaacatgggactatacaaagaagacggaaatttttttccgctagagg

«— C9.806e2r primer
cggtaattatttaaattaaaaaatacggaaaaacgaacaaaacagcactacaaagtgtta

ataagtgtaaaacaaattaattaaataataaaaatacctttctaaatacataaaacacta
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® £1.533 (Tast2a) exon 1

aataacagcagcggcgagccctgaacctagattagaggcgcgccaaccactctgceccacca

aacttaacaagatgcaaagttttattgattctcttttcttttatcaagttgtataccatt
1C1 .533exon1 primer —
exon

GACAAACTAGATTTGTAACAACAACCGCTTTTCAAAATTGCATAAACTTTAAAATCTCTT

TATCACATTTTACATAATGTTGGATACTTGTCTGGAACCATCTGGTGCACATAGCTCAAA

C1.533-1 15332
AGATGGCCAGCCAAGAAAAGGAAAGACAAAACAAGCCCAAACTGGAGg tagtgtactaag

ttcttgctatttaattttataaagtaatatatgcaaacatttaaaagctataaatataag

ggtgtacagtttttttacccaaaacaccaaagtagggcgatggaaaattattgatgttga
«— C1.533e1r primer

gttatgtgtatttttgaaaagtgtacattagtgtataacagactatagcactacttatgt

ttaatttgtaccaaacaacttaaaattgcactacagcaggtatttaaacccaagagagtt

C1.332 (Tast2d) exon 1
ttagttttaaaacacgtgatttgaacgttgtacatctggtctttgcgttcttattctgtyg
C1.332e1r primer —

aacttattttgtaaaaaaaatttaattttgttttgtctgaaacgtgttattttgttgcag
exon 1

AAGGTCTATAGTATTAGGCTAGTATATTGTGACAAAATATGTATGCAAAGTAATCTTAAT

TGAATTAACAAAATGGATTTTTGTATGGAACCTTCTGGTGCACACAACTCTAAAGATGGT
C1.332-1 c1.332-2
CGTCCCAAACATGGAAAAACAAAACAAGCCAAAACTGGAGgtgatggttttataattgte

tcatattatgtaatattgttatatagaaaattttgtgatatattataatgttccttatgt
agtttttgtgttaatgagaacatcctactggcaccgcggcaaagtggttagcgcacatgce

ctctaacccagcggtaattggttcaaggcttgtcactgctaccattgtggacgttgggca
« C1.332exon1 primer

agacacaaattgtacaaattagcatccacacataaatattaaaaaaattcccaaaaaata
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targeted sites

left right
Beszerenammazcd. o PGS
JACGATTGTAAAAATGE: ggaactgtatgt taCACTGGCCCTGCTCCGG

ATG: first ATG

o

C9.806-1: 9/9 (100%)

JACGATTGTAAAAATGGggaactgtatgt tagCACTGGCCCTGCTCCGH

exonl TTGTAARRATGGAGGAACTGTATGTTAGCACTGGCCCTG-CTCCGGAAGTTGGGGARARG

1-2 TTGAAAARATGGAGNAAC-—————-——-— ACTGCCCCCGGCTCCGGAAANTTGCNG---—  -11
1-14 TTGTARARATGGAGGAAC-—————-——-~— ACTGGCCCTG-CTCCGGAAGTTGGGGAAAA-

1-4 TTGAAAARATGGAGCAACT-----NCCCCACTGNCCCTG-CNCCGANAACTTGC! - -9+4
1-6 - =945
1-8

TTGTAAAAATGGANGAACC

—GCCACCACCGCCCCNCCNCCCNCAAGN
_ T R e

TGTTAGC GC( ST CC GNTGGGG
~TTACCACTGGCCCTG-CTCCGGAAGTTGGGGARARAN -5

1-11 TTGTAAAAATGGAGGAACT
1-13 TTGTAAAAATGGAGGAACG -TTAGCACTGGCCCTG-CTCCGGAAGTTGGGGAARAG
1-15 TTGTAAAAATGGANNAACC-—--——=-—| CAC! -9

C9.806-2: 13/13 (100%)

exonl GGAGGAACTGTATGTTAGCACTGGCCCTGCT~

2-1 GGANGANCTGTATGTTAGCAC-----~ TGCT-

2-3 GGAGGAACTGTATGTTAGCNC- TGCN-

2-5 GGAGGAACTGTATGTTAGCAC- TGCT

2-7 GGAGGAACTGTATGTTAGCAC- TGCT-

2-12 GGAGGAACTGTATGTTAGCAC-----~ TGCT--======—===—————————

2-4 GGAGGAACTGTATGTTAGCACT -5+21
2-6 -5
2-8

2-9

2-13 GGAGGAACTGTATGTTAGCACC-

2-11 GGAGGAACTGTATGTTAGCACTG: CTGCT -3
2-15 G TGTATGTT. 2

C9.806-3: 3/3 (100%)

exonl AARAACCTCGTCATCATCGCAAGCAGGCAGAAGCTGGCGGGGGTGGTAAGTCTGTGTTAC
3-3 ARRAACCCCGTCATCATNNCAAGCAGGCRAAAGCTGG -GGGGGTAAGTCTGTGTTAC -4
3-10 ARAAACCTCNTCNTCATCGCAAGCAGGCARAAAGCTGG ~GGTGGTAAGTCTGGGTTAC
3-15 ARAAACCTCGNCATCTTCGCAAGCAGGCAAAAG-————-| GGGGGGGTNANNCTGTGTTAC -6

.
C9.806-4: 16/16 (100%)

£a3a--smommoooeeoooo e ctactgt fpAATAGCARTGOTTG]

exon2 AACGTCCAACTAAGAAAGATGATAARAA-—————————————————————| CTACTGTTAAA
4-1 AACGTCCAACTAAGAAAGATGATAAA: TGTTARA -4
4-2 AACGTCCAACTAAGAAAGATGATAAA: ATGTTARA
4-3 AACGTCCAACTAAGAAAGATGATAAA: TGTTARA
4-9 AACGTCCAACTAAGAAAGATGATAAA: TGTTARA
4-12 AACGTCCAGCTAAGAAAGATGATAAA: TGTTARA
4-13 AACGTCCAACTAAGAAAGATGATAAA: TGTTARA
4-16 AACGTCCAACTAAGAAAGATGATAAA: TGTTARA
4-5 AACGTCCAACTAAGAAAGATGATAAC TGTTARA -5
4-7 AACGTCCAACTAAGAAAGATGATAAC TGTTARA
4-4 AACGTCCAACTAAGAAAGANGAT--A: CTGTTAAA -6
4-6 AACGTCCAACTAAGAAAGATGATAAAAAAAATAGCAATGGTTGGAATACTTGTTGTTAAR -4+26
4-8 T ACTAAG. \GA' \AA AAR -8
4-10 C E} TAAA -12
A

4-15 AACGTCCAACTAAGAAAGATGATA: TGTTAAA -6
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C1.533-1: 16/16 (100%)

exonl ACATAATGTTGGATACTTGTCTGGAACC--------- A-————- TC-————- TGGTGCAC
1-2 ACATAATGTTGGATACTTGTCTG: TGCAC
1-4 ACATAATGTTGGATACTTGTCTG: TGCAC
1-7 ACATAATGTTGNATACTTGTCTG: TGCAC
1-8 ACATAATGTTGGATACTTGTCTG: TACTC
1-12 ACATAATGTTGGATACTTGTCTG: TGCAC
1-13 ACATAATGTTGGATACTTGTCTG: TGCAC
1-14 ACATAATGTTGGATACTTGTCTG: TGCAC
1-15 ACATAATGTTGGATACTTGTCTG: TGCAC
1-16 ACATAATGTTGGATACTTGTCTG: TGCAC
1-3 ACATAATGTTGGATACTTGTCTGGAACC--—--—--—--- ACATAGCTCATAAGATGGTGCAC
1-5 ACATAATGTTGGATACTTGTCTGGA: AT
1-6 ACATAATGTTGGATACTTGTCTGGAATC-

1-10 ACATAATGTTGGATACTGGT CAC
1-11 ACATAATGTTGGATACTTGTCTGAAACATAATGTTGGATACTTGTCTGGATCTGGTGCAC

C1.533-2: 16/16 (100%)

ATGTTGGATACTTGTCTG
ATGTTGGATACTTGTCTGGAACCATCTGGT

ATGTTGGATACTTGTCTGGAACCATCTGGT
ATGTTGGATACTTGTCTGGAACCATCTGGT

ATGTTGGATACTTGTCTGGAACCATCTGGT

ATAGCTCAAAAGATGGCCAGCCAAGAAAAG

CTC. ATG:
AGCTCAAAAGATGGCCAGCCAAGAAAAG
AGCTCAAAAGATGGCCAGCCAAGAAAAG
AGCTCAAAAGATGGCCAGCCAAGAAAAG
AGCTCAAAAGATGGCCAGCCAAGAAAAG

ATGTTGGATACTTGTCT!

GCTC.

ATGTTGGATACTTG

ATGTTGGATACTTGTCTGGAACCATCTGGTG
ATGTTGGATACTTGTCTGGAACCATCTGGTG

TAGCTCAAAAGATGGCCAGCCAAGAAAAG
TAGCTCAAAAGATGGCCAGCCAAGAAAAG
ATGTTGGATACTTGTCTGGAACCATCTGGTCATTTTACATAATGTTGGATACTTGTCAGAACCATCTATCATAGCTCAAAAGATGGCCAGCCAAGAARAG

ATGTTGGATACTTGTC ACCATCT

2-15 ATGTTGGATACTTGTCTGGAACCATCTGGT

GCTC. GG!

2-16 ATGTTGGATACTTGTCTGGAACCATCTGGTGAT:

C1.332-1: 10/14 (71.4%)

TCAAAAGATGGCCAGCCAAGAARAAG

TATTTTATTGTAGCTCAAAAGATGGCCAGCCAAGAAAAG

tggtgcaca-------------- caact

exonl ACCTTCTGGTGCACA-— CAACTCTARAGAT--GGTCG-TCCCARACAT
1-6 ACCTTCTGGTGCACA-— CAACTCTARAGAT--GGTCG-TCCCARACAT
1-9 ACCTTCTGGTGCACA-— CAACTCTARAGAT--GGTCG-TCCCARACAT
1-12 ACCTTCTGGTGCACA-— CAACTCTARAGNATGGNNCG-TCCCARACNT
1-16 ACCTTCTGGTGTARAA-———————=———— CAACTCTARAGAT--GGTCG-TCCCARACAT
1-2 ACCCCCTT--- AANTCTNAANAT
1-3 ACCTTCTGGTGGAACC- “AACTCTAAAGAT--GGTCGATCCCAAAC
1-4 ACCTTCTGGTG TARAGAT--GGTCG-TCCCAAACAT
1-5 ACCTTCTGG ATCTCTA

- CCTTC CTCT 5
1-11
1-14 ACCTTCT \AACAT
1-15 ACCTTCTGGTGC —AACTCTAAAGAA--A —AARAAT

C1.332-2: 14/14 (100%)

exonl TTGAATTAACAAAA-TGGATTTTTGTATGGAACCTTCTGGTGCACACAACTCTAAAGATG
2-1 TTGAATTAACAAAA-TGGATTTTTGTATGGAACCTTCTGGTGCACAC-—-—-——~-, AGATG
2-6 TTGAATTAACAAAA-TGGATTTTTGTATGGAACCTTCTGGTGCACAC-——————~-, AGATG

TTGAATTAACAAAA-TGGATTTTTGTGTGGAACCCTCTGGTGGTCTA-—————~.
TTGAATTAACAAAA-TGGATTTTTGTACGGAACCTTCTGGTGCACTA~-
TTGAATTAACAAAA-TGAATTTTTGTATGGAACCTTCTGGTGCACTA-
TTGAATTAACAAAA-TGAATTTTTGTATGGAACCTTCTGGTGCACAC—
TTGAATTAACAAAA-TGGATTTTTGTA AACCTTCT! GCACAC-
TTGAATTAACAAAAATGGATTTTTGTATGGAACCTTCTGGNGCACACTT

A AAA-TGGATTTTTGTA

TTGAATTA?

Fig. S4
Designs of TALEN pairs targeting Tast genes.

a-c. The targets of the left and right TALENs and the primers for genotyping are shown in the genome

sequences.

d-f. The genotypes observed in the TALEN-injected tailbud larvae and the efficiency of mutagenesis caused by

TALEN pairs.
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Fig. S5

actin Tastl Tast2b

egg gas tail tad met ts egg gas tail tad met ts egg gas tail tad met ts

egg: unfertilized eggs (0 hpf)
gas: gastrula (3 hpf)

tail: tailbud larvae (8 hpf)
tad: tadpole larvae (14 hpf)
met: metamorphic larvae

after tail contraction (44 hpf)
Tast2a Tast2c Tast2d ts: adult testes
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Fig. S5 At least three Tast genes were expressed at the developmental stages.



Fig. S6

laneNo. 1 2 3 4 5 6
VC + + + + - -
sperm - - + + + +
GM6001 - + - + - +

Fig. S6 The whole image of the gel shown in Figure 2.



Supplementary Table 1 The primers for amplification of the full coding sequences of Tast genes.

Target Primer name Sequence Resstirignon
Tastl C9.806for TTGGTACCATTGTAAAAATGGAGGAAC Kpnl
Tastl C9.806rev TGTGGATCCACAAGATAACAATAAGC BamHI
Tast2b C1.618for TAGGTACCAAAATAAAATCTGAAATGG Kpnl
Tast2b C1.618rev AATGGATCCAATGAAATGTCTTTTATG BamH]I
Tast2a C1.533for TCGGTACCACATTTTACATAATGTTG Kpnl
Tast2a C1.533rev CTGGGATCCTAGATGTTAAACTGGTT BamH]I
Tast2c C1.493for2 AAAggtacCGAATTATTCAAGTGGCC Kpnl
Tast2c C1.493rev TTGGGATCCATTTTTGTTGATCAC BamH]I
Tast2d C1.332for GAGATATCAAAATGGATTTTTGTATGG EcoRV
Tast2d C1.332rev AACGGATCCAATTTCATTAATATAAC BamH]I
Supplementary Table 2 The primers designed for 5'-RACE of Tast2c.
Target Primer name Sequence Resstirtlgtlon
Bglll site + oligo (dC) Bglll-(dC)10 AAGATCTCCCCCCCCCC Bglll
C1.493 GSP for 5'-RACE C1.493RACE1 ctcggatCCTTTAACATAGAGAGCAC BamH]I
Supplementary Table 3. The primers used in confirmation of the sequences of cloned Tast genes.
. Restriction
Target Primer name Sequence site
pBluescript universal primer-binding site M13-20 CGACGTTGTAAAACGACGGCCAGT -
pBluescript universal primer-binding site T3 promoter ATTAACCCTCACTAAAGGGAA -
Tastl C9.806seql GGGATTGGTTGTTCAAAAGC -
Tastl C9.806seq2 TGTGTTCCCTTCACATTTGC -
Tast2b C1.618seql TATGGGTGCGATTATGTCGG -
Tast2b C1.618seq2 ACTGTGACCTTCTAGGACAG -
Tast2a C1.533seql GCTGTTCTTCTTCCATCGGG -
Tast2a C1.533seqg2 TGTTCCCCAAGCAATTTGAG -
Tast2c C1.493seql AAGATATTTCTGAGCTGAATGC -
Tast2c C1.493seq2 CCACATGTAGTTGTGCATGC -
Tast2d C1.332seql GAATTTCTTGACAAATACGGG -
Tast2d C1.332seg2 GCCATCACACTTCCATGATG -

Supplementary Table 4. The primers for PCR amplification and genotyping of TALEN-targeted sequences.

Target

Primer name

Sequence

Restriction
site

Tastl exon 1
Tastl exons 1~2
Tast2a exon 1
Tast2a exon 1
Tast2d exon 1
Tast2d exon 1

C9.806exonl
C9.806e2r
C1.533exonl
C1.533elr
C1.332elf
C1.331exonl

cagacatgtatacggttaac
ccgtcttectttgtatagtce
ctgccaccaaacttaacaag
catcaataattttccatcgcece
ctttgcgttcttattctgtg
acaagccttgaaccaattac




