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Fig. S1. Alignment of contig base sequences including base sequences of protamine genes. (A) Comp59911 including whole protamine 1 gene 
sequence (dots) in 3’-region. (B) Comp43001 including whole protamine 2 gene (dots).
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Fig. S2. Alignment of amino acid sequences of ZP domains in ZPC homologues identified in RNAseq data from ovary. Comp38201 is the ho-
mologue of ZPC in C. pyrrhogaster (accession: KM085177) reported in Makabe-Kobayashi et al. (2003).



molecule forward primer reverse primer 

α1 S (CaV1.1) TTGATGTTGCAGTTGTTGGCGTT AGGAGATGATGAAGTCACAGTAGGG 

α1 C (CaV1.2) TCCAGGATACCGCCACACACA ACCATCGCCTCTGAGCACTAC 

α1 D (CaV1.3)  TTTGCGTACCGTCCTAGTCCTTC ACCTCTCACACCACCTTTTCATC 

α1 B (CaV2.2) GACTTTGGCGTCATCTTGGGAAG TTCCAGTCTTCACCAGTGAGGAT 

α1 H (CaV3.2) CTCGTCTCTCCTATCCTCGTCAT CGAGCAACACCAACCCACACAA 

α1 l (CaV3.3) AACTTCTCGTCTCTCCTATCCTC CGCGCATTCCTTCTACAACTTCA 

CRISP 2 ATGCAAAAAGTGGAATGGAG CTGAGGAGCGTAATGGCAAA 

CRISP-like CCCTTTTCTTTGGTTTCAACTG ATTTTTGGTATTCCCCGGTG 

protamine 1 ATGGCTTATGGAAGAGCGAGGAG CGACGACGACGAGGAGCATCGTT 

ER-alpha GAAAGAGGACGCAGATCAGAAGC CACCAGCATGTCGAAGATCTCCA 

EF1 AGGTATTGGCACAGTCCCAGTGG TCAAGCTTCTTGCCAGATCGTCTG 

TABLE S1

PRIMER SEQUENCES USED IN RT-PCR

  length (bp) accession species E-value bit score identity (%) 

α1 S (CaV1.1)       

comp387802 
 
 
comp29074 
 
 
comp29074 

443 
 
 

583 
 
 

565 

XP_004323285.1 
CAA81218.1 

XP_002809678.1 
XP_003212878.1 

XP_419259.3 
ADU17253.1 
XP_419259.3 

XP_003448283.1 
NP_001033694.1 

Tursiops truncatus 
Homo sapiens 
Pongo abelii 

Meleagris gallopavo 
Gallus gallus 

Acipenser ruthenus 
Gallus gallus 

Oreochromis niloticus 
Felis catus 

9.12E-84 
1.60E-82 
2.62E-82 
5.78E-66 
2.21E-62 
7.65E-62 
2.24E-09 
1.42E-08 
1.89E-08 

265 
264.2 
266.9 
230.3 
220.3 
218.8 
65.1 
62.8 
62.4 

96.2 
94.7 
95.4 
81.8 
81.8 
78.7 
35.3 
40.6 
44.0 

α1 C (CaV1.2)       

comp648010 
 
 
comp672552 

320 
 
 

248 

BAD92253.1 
EAW88906.1 

XP_003313479.1 
CAR62397.1 
XP_416388.3 

XP_003220884.1 

Homo sapiens 
Homo sapiens 

Pan troglodytes 
Capra hircus 
Gallus gallus 

Anolis carolinensis 

5.08E-24 
9.07E-24 
1.51E-23 
2.84E-50 
4.32E-46 
4.39E-46 

105.1 
105.1 
104.8 
164.9 
168.3 
168.3 

71.7 
71.7 
71.7 
96.3 
98.8 
98.8 

α1 D (CaV1.3)        

comp158103 
 
 
comp227364 
 
 
comp433395 
 
 
comp54305 
 
 
comp12217 

761 
 
 

497 
 
 

318 
 
 

540 
 
 

208 

XP_003210118.1 
NP_990365.1 
EMC88796.1 
NP_058994.1 
EHH16293.1 

XP_003894337.1 
AAA40895.1 

XP_001173076.3 
XP_002713437.1 

NP_058994.1 
BAA07283.1 

AAK72959.1|AF370009_1 
EMC88796.1 

XP_002192685.2 
NP_990365.1 

Meleagris gallopavo 
Gallus gallus 
Columba livia 

Rattus norvegicus 
Macaca mulatta 

Papio anubis 
Rattus norvegicus 
Pan troglodytes 

Oryctolagus cuniculus 
Rattus norvegicus 
Rattus norvegicus 
Rattus norvegicus 

Columba livia 
Taeniopygia guttata 

Gallus gallus 

4.19E-126 
4.95E-126 
1.43E-125 
5.94E-28 
2.43E-27 
2.72E-27 
1.51E-39 
2.31E-39 
3.11E-39 
0.843408 
0.871595 
1.59626 
1.21E-12 
1.44E-12 
3.60E-12 

405.2 
404.8 
403.7 
119.8 
118.2 
117.9 
142.9 
150.2 
149.8 
38.9 
38.9 
38.1 
71.2 
71.2 
70.1 

84.5 
84.5 
84.5 
55.8 
55.2 
55.2 
82.5 
82.5 
82.5 
32.3 
32.3 
34.5 
72.1 
72.1 
70.6 

α1 B (CaV2.2)       

comp161304 981 DAA24110.1 
DAA24127.1 
EAW88415.1 

Bos taurus 
Bos taurus 

Homo sapiens 

0 
3.35E-180 
3.77E-179 

543.5 
543.1 
533.9 

0.8957 
0.8957 
0.8804 

α1 H (CaV3.2)       

comp541465 
 
 
comp423987 
 
 
comp55396 
 
 
comp30821 
 
 
comp40193 

212 
 
 

214 
 
 

5503 
 
 

287 
 
 

565 

XP_003210681.1 
XP_414830.3 
EMP35527.1 

XP_002932520.1 
XP_414830.3 

XP_003210681.1 
XP_002932520.1 

XP_414830.3 
XP_002187949.2 
XP_001374015.2 

AAG59899.1|AF334706_1 
XP_002932520.1 

ABL63743.1 
XP_004021144.1 
XP_004270522.1 

Meleagris gallopavo 
Gallus gallus 

Chelonia mydas 
Xenopus (Silurana) tropicalis 

Gallus gallus 
Meleagris gallopavo 

Xenopus (Silurana) tropicalis 
Gallus gallus 

Taeniopygia guttata 
Monodelphis domestica 

Mus musculus 
Xenopus (Silurana) tropicalis 

Rattus norvegicus 
Ovis aries 

Orcinus orca 

5.09E-24 
1.96E-23 
6.74E-21 
3.43E-24 
5.98E-23 
2.22E-22 

0 
0 
0 

7.98E-31 
1.25E-27 
8.23E-27 
1.58E-82 
6.29E-82 
8.12E-82 

104.4 
102.8 
94.4 

104.8 
101.3 
99.8 
1508 

1358.6 
1320.5 
125.2 
107.1 
113.6 
258.8 
274.6 
276.2 

0.7465 
0.7324 

0.75 
0.7746 
0.7761 
0.7612 
0.7332 
0.6691 
0.6811 
0.5682 
0.5545 
0.6117 
0.9231 
0.9309 
0.9309 

α1 l (CaV3.3)       

comp42249 
 
 
comp43042 
comp44384 
  

1288 
 
 

276 
1125 

  

XP_002933803.1 
XP_425474.2 

XP_003221064.1 
XP_003905624.1 
XP_003221064.1 
XP_003202350.1 

XP_425474.2 

Xenopus (Silurana) tropicalis 
Gallus gallus 

Anolis carolinensis 
Papio anubis 

Anolis carolinensis 
Meleagris gallopavo 

Gallus gallus 

8.72E-70 
2.08E-64 
2.32E-54 
5.46541 

8.98E-156 
3.14E-155 
3.86E-155 

251.5 
235.7 
206.5 
33.9 

493.8 
492.3 
492.3 

0.602 
0.4966 
0.5209 
0.3134 
0.754 

0.7507 
0.7507 

TABLE S2

MULTIPLE CONTIG SEQUENCES ANNOTATED TO EACH a1 SUBUNIT OF VDCC


