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Table S1. Information on O. bidens used in this study

Month Sampling date Number Average body Average Ovary stage
age length/cm body
height/g

6 2019.01 15 8.79+0.65 8.5+1.8 ~111

7 2019.02 12 9.46+0.68 12.6£3.5 I~111

8 2019.03 14 9.87+0.86 14.6£3.0 I~11

9 2019.04 16 9.55+0.96 15.443.2 I~11

10 2019.05 12 10.52+0.72 22.6+5.3 HI~1v

11 2019.06 15 12.44+0.90 28.8+7.1 Hi~1v
12 2019.07 12 13.59+1.16 31.1+£5.2 Iv~v
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Table S2. The Genebank accession numbers in multiple sequence alignments

and NJ phylogenetic tree

Species Vtg type Accession number (NCBI)
Labeo catla VtgAol ABP04034.2
Danio rerio VtgAol NP _001038362.3
Danio rerio VtgAo2 NP _001038378.1
Danio rerio VtgC NP_571340.1
Ctenopharyngodon idella VtgAol APB93352.1
Ctenopharyngodon idella VtgAo2 APB93353.1
Ctenopharyngodon idella VtgC APB93355.1
Cyprinus carpio VtgAol BAF73406.1
Cyprinus carpio VtgAo2 BADS51933.1
Gambusia affinis VtgAa BAD93697.1
Gambusia affinis VtgAb BAD93698.1
Gambusia affinis VtgC BAD93699.1
Morone americana VtgAa AAZ17415.1
Morone americana VtgAb AAZ17416.1
Morone americana VtgC AAZ17417.1
Mugil cephalus VtgAa BAF64835.1
Mugil cephalus VtgAb BAF64836.1
Mugil cephalus VtgC BAF64837.1
Thunnus thynnus VtgAa ACX32463.1
Thunnus thynnus VtgAb ADD63987.1
Thunnus thynnus VtgC ADD63988.1
Melanogrammus aeglefinus VtgAa AAKI15158.1
Melanogrammus aeglefinus VtgAb AAKI15157.1
Oryzias latipes VtgAa BAB79696.1
Oryzias latipes VtgAb BAB79591.1
Larimichthys crocea VtgAa AKK31325.1
Larimichthys crocea VtgAb AKK31327.1
Larimichthys crocea VtgC AKK31326.1
Gobiocypris rarus VtgC ATX74745.1
Cirrhinus molitorella VtgAol ADB77954.1
Tanichthys albonubes VtgAol ABN13867.1
Conger myriaster VtgAe BAD93275.1
Anguilla japonica VtgAel AAV48826.1
Anguilla japonica VtgAe2 AARS82899.1
Anguilla japonica VtgAe3 AARS82898.1
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Oncorhynchus clarkii VtgAs AGQ04606.1
Oncorhynchus mykiss VitgAs CAA63421.1
Salmo salar VtgAs XP _014024135.1
Crassostrea gigas Vtg BAC22716.1
Haliotis discus hannai Vtg BAF98238.1
Scapharca broughtonii Vtg AYE92811.1
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1381 TCCTCAGGCCCATCCATGAGCT TATTECAGAAGCCATTTCCAAGARTGACAT TCCTGAAR 1133 N D N P B V F A V L A R V W R A D E P L
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53 L Q L L FDRALUHPETLRMYASTIVY 3601 ACARAGCTGCTGCCAAGGTTTCTTGGGGTCCAGAATGCARACAGTATTCTGTCACTGCTA
1621 CCCTGCAGCTTTTATTCGACAGGGC TCTCCACCCAGAACTGCGTATGETTECTTCTATTS g v nA G VT ERYPAAMRTLETLFE® TR
%5 L F E A R P L L M S s L ARATYULEKT . i
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L741 CTGRGACTAACATGCATGTTGCAAGCTITAGCTACTCCTACATCAAGTCCTTGACCAGAR ,’ P - : 1-. 7 1 o - - -
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3781 CTTGCCAGACAGGCTTTAGTGCTG GAGCAAAGAACAGCG. ARGARATTGAACTGAE
1278 A A L P T ¢ R F L N ¥ I V R ¥V P E M T L
3841 CTGCAGCCTTGCCGACTCAGAGATTCTTGAATGTCATTGT TAGAGT TCCAGAGATGACAC
1298 S R M A I PLPFGAVYV P I NUFPFPDGTL 8
3901 TGTCAAGGATGGCTATTCCTCICCCAGGUGCTGTTCCCATCAATCCAGATGCAACTCTTT
1318 I H vV DE DI RS W I Q KXY I E E E *

3961 CCATTCATGTAGATGAGGACATTCGCTCCTGGAT GARATATATCGAGGAAGAATAAG
4021 ARATTAATTACATTTTACATGTTCACATCTACATTAATTGAATACATTAACAATGTTGCA
4081 TGTAATGTARTGCAATCTAATGCTARA GACCCAGCAAGTATA,

L801 TCARTGCTCCTGATATGGCAGCTGTTGCTEGTGCAGCTARCGTTGCTATCARGCTCATGT
618 R ¥ L E R L S F R F 8 R A& L Q 9 D F Y H
1861 CCCGCAAGCTAGRGAGGCTTAGCTTCCGTTTCAGCAGAGCCCTTCAGCAGGACTTCTATC
638 T P L M v S A Y M I N D A AT I
1921 ACACTCCTCTAATGATTGGAGTTGCTGGTAGTGCCTACATGATCAATGATGCCGCCACCA
858 L P R A V A K A R A Y L A A S A DV
1881 TCCTGCCCAGAGCTGTTGTAGCTARAGCACGTGCT TACCTGGCTGGAGCTTCTGCTGATG

Fig. S1. Full-length Ob-vtgdol cDNA and deduced amino acid sequence. Blue letters above
nucleotide sequence represent the corresponding amino acid sequence. Start (ATG) and stop (TAA)
codons are indicated with grey boxes. The first 15 amino acids (underlined in blue) form the signal
peptide sequence. Yellow highlights indicate the predicted Vtg receptor-binding region, and green

highlights indicate the polyserine site of the Pv domain. Black double underlines indicate
polyadenylation signal and poly-A sites.



Reproduction, Fertility and Development © CSIRO 2021
https://doi.org/10.1071/ RD20294 AC

1 M R W L ¥ L € L L ¥ A L A A S 676 F 1 E ¥ G W H A D G I K E L L A G K L 2
L ACCTCIGGACTTAATCATGECGGTGEITGTATICTCTETCICCIGETICCCCTEGCTGOCAG 2041 ATTTATACAGGITGGTCICCACGCAGATGGAAT Mu":bﬂ&llbllA&LAubABM‘UCLL
16 T VN Y E P F L N K T Y E 6% Q0 L K ¥ D L G D F A TTIT L NT L S D WO
61 CGAGACTGTCAATTATGAGCCTTTCTTGRRCTTTARRAAARCGTACGAGTATARATATGA 2101 TCAACTCAAGAAAGATTTAGE TTTGf‘T‘I-\FA1ATFT‘TFAATF«TT(‘TTTCTFAFT‘FGT'A
3 G L vV R V G R E L P DL V E S A V K L R 716 K L P K D R P L L T T Y ¥ R M F G Q E &
121 GGGACTGGIACGAGIGGGACGGGAATTGCCAGACCIGGTCGAGTCCGCAGTGAAGCTGAG 2161 GAAGCTACCGAAAGACAGACCTCTACTGACCACATATSIACGCATST I TGGACAGGAAGC
5% ¢ T F E I T G E S P QT F VL QI 8 N V¥ 73% F L M D VvV N ¢ D F I g 5 I T K s F 8§
181 GTGCACTTTTGARATCACTGGTGARTCGCCACRAACTTTTGTACTTCAGATCTCAARTGT 2221 CTTTTTAATGGATGTARACGGAGATTTCATTCAGAGTATCACARAGTCATTTAGE
% D F E D F S G I P G K S D F 8 58 5 Q K L 7%6 P G K E 5 K VvV W A K T ¢ D V Q K G T
241 AGACTTTGAAGACTTCAGTGGCATACCTGGGARAAGTGACTTTAGCTCTTCCCARRAGCT 2281 TCCAGGGAAGGAGAGTAAAGTTTGGGL. GATTCAAGATGTTC G, TTCCTG
9 T K R L s & E F R g P I ¥V F E F 5 K G 0 776 H W T X p O L ¥ Y E A R TF M Q P T C L G
301 CACTARAGCGTCTATCTGCCGAGTTCAGACAACCAATCGTTTTCGAATTCTCCAAAGGALCA 2341 GCACTGGACCAAGCCGCACCTTGTATATGAAGCTCGATTCATGCAGCCAACTTGTTTGEG
11 1T T D T R T W P G V 5 N 5 V ¥V N T ¥ R G /%6 . PV R T 5 K Y F 5 T VvV N A V T M K ¥V %
361 AATTACTGACATTCGGACTGTACCTGGGGTCTCAAATTCAGTTGTARATATTGTGAGGGG 2401 TCTCCCAGTTGAAATCAGCAAATATTTCTCAATAGTAAATGCTGTTACAATGAAAGTTAA
l3¢ v L G F L Q ¥V T v KT T ¢ § F ¥ E L V E 8le A E I § P P P X E H L REULUL S 8 ¥ I 35
421 GGTCCTTGGATTTCTACAAGTCACAGTCARAACCACACAAAGTTTTTATGAACTGGTGGA 2461 GGCTGAAATTAGTCCTCCTCCCAAGGRACATCTGCGTGAACTGCTAAGCTCAGTCATTTC
%% . 6 T H G ¥V ¢ 0 5 5 ¥ T Vv E E D 5 K A K g3 L. o T D G F A G V T K D H F ¥V F H G I N
481 GTTAGGAATTCATGGTGTATGTCAGAGCAGT TACACTGTTGAAGAAGACT CCAMAGCCAR 2521 CCTGCAAACAGATGGCTTTGCTGGAGTGACAAAGGATCATTTTGTCTTCCATGGAATCAN
1% v L I ¥ T K M v D V T N C Q Q P A R W Y 856 T D L F Q C G EM KT EMNMUWV T G L P W
541 ACTGTTCGATACTGACCAAAATCCTTCATGTCACCAACTCTCAACAGCCAGC . 2581 CACACATCTTTTCCAGTGTCCTCTTGACATCAAGACTAAAATGCTAACTCGCCTCCCATG
1% s 6 M A L A P E D K L 5 R QO R G E g8 ¥V ¥ g% E F 6 L K I N I X E 0 K ¥ O M N L T P 5
601 ChGCGGTH TGGC'T‘CTCqu‘C\,TGI\]\F}\C]\F\I\C‘TT!\FC!\FT\Cl\ri\CGGETGJ\CF\GTG’_‘Tfh 2641 GGAATTCGGCCTGAAMATARRCATARMRGAGCARMAGTATCARMATSARCTTGACTCCGAG
216 5 T ¥V K HE N Y T Vv K 5 T E N G G L T K g% X T D T E L F 5 ¥V N 5 N ¥V F A Vv L R N I
E61 TTCCACAuTEAZ&ACACAACTA\JACAGTGAAC’TCCACGEAAAACCGCG\_.TCTAATCACTA’% 2701 CAAAACACACACACACTTATTTTCAGICAATTCTAATSTGTTCCCTCT TT TCAGRAATAT
236 A F A QO E R QY F & P F NV K G G N 5 R 9l E D P 5 L &8 K I T P M M P E & E D 5 0 Q
721 AGC GTTTGCT('A\JGI\(”GTCAATATTTCTCTCCGT”TAA”GTAAAGGCPGGAAAP”CTCF 2761 TGAGGATCCATCCTTATCCARAARTARCTCCCATGATGCCTGAATCAGRGGATTCCCAGCA
256 L L A L R D I E L L K V S E E K K I V¥V 93 ¢ L P L A R I I L P T 5 R D E ¢ S E N 5
781 ATTGTTGGCATTACGGGACATTGAGCTTCTCARAGT TTCAGAAATAGAGAAARARATAGT 2821 GGGTTIGCCATTGGCCRAGRATAATTTTACCCACTTCARGGGATGARCAGRAGTGAGAACTC
276 1L G K ¥ Q 5 R G N L M Y XK T E K L o P 956 v kK F R Q0 C A A K 1 ¥ ¢ T a 1 C L =
841 GATCGGAARGGTARCAARGTAGAGGCAACCTAATGTACAAGACAGAGAAGGACCTCCARCC 2881 TGAGGTGAAATTCAGGCAATGTGCTGRGGCCARGATATATGGAACTGCGATCTGCATTGA
26 I P V V M I N L N D P L P K I L DL I K 9% A E A ¥ R 8 H Y L HE Y P L Y Y F L G L
401 RATTCCTGTTGTGATGATCARCCTGARCGACCCATTACCTAAGATTTTAGATTTARTTAR 2941 GECAGRAGCCAARCGATCACACTACCTACATGAATATCCCCTGTATTATTTCCTGGGRCT
36 R L A Q A N I ¥ H VYV N 5§ A N S5 T D I L D 9% T R F S5 Y K L E P A K S5 A K P I E K I ¢
G611 GLL—\;I[L’JLILAEELLMLALAL ATCATGTGAACAGTGCAAACAGCACAGATAT TCTGGA 3001 TACCCGULTTICATATAAACTAGAACCAGCAAAGAGTGCAARACCCATTGAAAAGATTCA
336 L I O L R Vv A T LEWNTULEKOTIUWEKOQV 10l I E ¥v T A G I ®¥ H P Q A F & E M M D L &
1021 TCTAARTTCAGTTG F‘T(“SG'T‘L,TGG(“?\T\CL,(‘TT(:]\N\7\Tf TARRGCAGATATGGRAGCAGET 3061 GATTGRGGTCACTC GCATARAACACCCTCARGCATTCAGTGRARATGATGGATCTCAG
356 G N D H R R W ¥F L. D L V ¥V E ¥V T D E 1036 R R F K DT R DE T T T C R E H N L §
1081 CTCAGGARATGATGAGCACAGGAGGIGGTITCTGGACTTGGT 'GGAGGTARCAGATGA 3121 TCGCAGAGTATTCAAGGACACAAGAGACGAGATCACCACCTGTCGTGAACACARTCTATC
36 R I L K F L E T R F K A G D I T ¥V N E A 1056 & § F L A N QO D L 6 T T P D P V¥V V T V X
1141 ARGGATCCTCARATTCCTTGRGACTAGATTCARAGCAGGAGACATTACAGTCRATGAGGC 3181 CRGTTC ATT"CTTGC‘DAATI AGG.PAC"TTGuTACTALTCCA?ALLCTUTAUTCP\CALTAZ&A
3% 6 Q A L. V vV A F N H . P A K P V 5 ¥V A T 107 A T8 . 8 P P G K 5§ .G Y FEF A V A F B
1201 AGGACAGGCACTTGTGGTGGCATTTAACCACTTGCCTGCCARAGCCTGTATCAGTGGCATT 3241 AGCACTTAGTCTAAGTCCACCAGGAARATCTCTGS yCTATGAAGCTGTA.uCCTTTTR‘TCT
116 A Q V 3 T 1 P F & K S Q P L L W N T WV 108 P T A Q R D N M I ¥ 8 E V G E E A N
1261 uhCTCAG(JThTTTLTGALGATTC(.TTT(.AGTAAATC(.LAACLTCTLCT(JTGCAACACTG'“ 3301 GCCARACAGCACARRGAGRCARATG "‘"AAATGA”AGTC.TLC(AAGTTKJGTUAACAACCAAA
436 Vv L. A Y G S L L Y R Y C WV Y D P C P W 1116 W K M C A N A N ¥V D K & H § 5 A K A H s
1321 CGTTTTGGCATATGGATCTCTTCTATACAGATACTGTGTGTATACTGATCCCTGCCCTGT 3361 CTGGARARTGTGTGCCAATGCAAATGTAGATARGAGTCATTCATCAGCARAGGCCCATCT

456 T V ¥V Q P L L D M A A S S L § K N
1281 CACTOIGGIGCAGCCATTACTGCATATGGCTGCARGTAGCCTAAGTARRRA)

E W 1136 R W G A E C Q T Y D ¥V 8 M K V 8 8 A C Q
3121 CACATGGOGTGCACACTSTCAGACATATGATGTATCTATGARGGTGICCTCAGE. CA

46 D M V L A L K A L G N A A H P S5 & 115 P E S ¥ T 8 L ¥ T K I K W G A L P 8§ 1
1441 GGACH TGCTF‘CTTGF'\ TAMGGCTTTGGGARMTG \GC”C"TCC(‘TCCP‘GCF\TCT\F\G?\C 3481 GCCAGRATCTAAMMC TT\,.,T‘T’\T/‘C'\"‘CF\A ATTAMTGGGEAGCTCTGCCCTCH FTC'T'T
496 1L L K F P G Y 5 A G 8§ E K L P I R ¥V Q 11796 T 1 6 Q T I Q@ E Y P G L 8§ Y T M G F Y
1501 TCTCCTMAGTT"CT'T CAGGCTACTCAGCTGCATCTCAARRACTTCCRAATCAGAGTACA 3541 CACF\J‘TTCGT(‘AAA"AATTCAA"ACTACFTTCCT\;CCTTRT\.TTRTACTATCC"TTTCTA
516 G A A V Q A F R L L A G RN P HN V Q D 116 9§ K Y E K N P E R Q A A V T V ¥V A 5 5 T
1561 GGCTGCTGC‘AGT’"C?\GGC"!TTT\f‘I\CTf‘CTTFCAGFCAGGT&I\".CCCCACI\ATGTACF\GGI\ 3601 CCAGARATATGAGAAAAATCCAGRACGTCARGCAGCTGTCACTGTTGTAGCATCCTCARC
536 T Vv L W F v X K T L P A E R M L A C 1216 8 T F D M K ¥V ¥ I P E R T I D K K A I P
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Fig. S2. Full-length Ob-vtgC cDNA and deduced amino acid sequence. Gray boxes indicate start
(ATG) and stop (TGA) codons. The predicted Vtg receptor-binding region is highlighted in yellow.
The first 15 amino acids (blue underline) form the signal peptide sequence. Black double underlines

show the polyadenylation signal and poly-A sites.
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Fig. S3. Multiple sequence alignment of Ob-VtgAol. Black arrow indicates the cathepsin D
hydrolysis site, the black line separates VtgAol signal peptide from the three yolk protein domains,
red box is the conserved motif RGILN. Red arrow indicates the cathepsin D hydrolysis site, the red

line separates the five yolk protein domains of the VtgAa signal peptide, and the red box is the
conserved motif CGXC (X represents any amino acid). The predicted Vtg receptor-binding region is
indicated with grey shadow.
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Fig. S4. Multiple sequence alignment of Ob-VtgC. Arrow indicates the cathepsin D hydrolysis site,
and the straight line separates the Ob-VtgC signal peptide from the yolk protein domain. The
predicted Vtg receptor-binding region is indicated with grey shadow.
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