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

Month 

age 

Sampling date Number Average body 

length/cm 

Average 

body 

height/g 

Ovary stage 

6 2019.01 15 8.79±0.65 8.5±1.8 Ⅱ~Ⅲ 

7 2019.02 12 9.46±0.68 12.6±3.5 Ⅱ~Ⅲ 

8 2019.03 14 9.87±0.86 14.6±3.0 Ⅱ~Ⅲ 

9 2019.04 16 9.55±0.96 15.4±3.2 Ⅱ~Ⅲ 

10 2019.05 12 10.52±0.72 22.6±5.3 Ⅲ~Ⅳ 

11 2019.06 15 12.44±0.90 28.8±7.1 Ⅲ~Ⅳ 

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 VtgAo1 ABP04034.2 

Danio rerio VtgAo1 NP_001038362.3 

Danio rerio VtgAo2 NP_001038378.1 

Danio rerio VtgC NP_571340.1 

Ctenopharyngodon idella VtgAo1 APB93352.1 

Ctenopharyngodon idella VtgAo2 APB93353.1 

Ctenopharyngodon idella VtgC APB93355.1 

Cyprinus carpio VtgAo1 BAF73406.1 

Cyprinus carpio VtgAo2 BAD51933.1 

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 AAK15158.1 

Melanogrammus aeglefinus VtgAb AAK15157.1 

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 VtgAo1 ADB77954.1 

Tanichthys albonubes VtgAo1 ABN13867.1 

Conger myriaster VtgAe BAD93275.1 

Anguilla japonica VtgAe1 AAV48826.1 

Anguilla japonica VtgAe2 AAR82899.1 

Anguilla japonica VtgAe3 AAR82898.1 
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Oncorhynchus clarkii VtgAs AGQ04606.1 

Oncorhynchus mykiss VtgAs 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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Fig. S1. Full-length Ob-vtgAo1 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. 
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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-VtgAo1. Black arrow indicates the cathepsin D 
hydrolysis site, the black line separates VtgAo1 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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