
 

Figure S1. Distribution of the proportional membership of the dominant species contributor to 
orthogroups. The number (density) of orthogroups per proportion of gene members of an orthogroup 
that belongs to the species with the highest number of gene members. To eliminate orthogroups with 
equal membership across species, only orthogroups with at least 10 members are shown in red (n=450 
orthogroups). Overlayed in blue is the distribution of lineage-specific gene expansions. A proportion of 
0.2 would means that each of the five species contribute the same number of genes to an orthogroup 
(e.g., 2:2:2:2:2), whereas a proportion of 1.0 means that each a single species contributes all members 
to an orthogroup (e.g., 0:0:12:0:0). 
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Figure S2. Gene expansions of large orthogroups in one or two species. The distribution of gene 
membership for orthogroups with at least 20 gene members that are from up to two of the five species. 
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Figure S3. Expression of gene categories across development. Proportions of each of the four categories 
is stable across developmental stages. 
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Figure S4. Venn diagram showing the overlap of biased genes across species. Most genes displaying 
expression bias in each species do not have orthologs (i.e., genes from the same orthogroup) that are 
biased in another species.  



Figure S5. Expression level of biased genes. (A) Average expression of biased genes is significantly higher 
than unbiased genes overall and within each gene category (all with p < 1e-9, Mann-Whitney). (B) 
Average expression of biased genes is also significantly higher than unbiased genes in the biased 
developmental stage in four stages (0h: p < 2.2e-16; 8h: p = 0.009; 12h: p = 7.7e-15; 24h: p < 2.2e-16, 
Mann-Whitney), but lower in stage 20h (20h: p = 2.1e-12, Mann-Whitney). 
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Figure S6. Expression divergence among paralogs. Divergence in expression (average log2 Euclidean 
distance) among duplicate genes across orthogroups, by gene category and by species. 
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Figure S7. Protein divergence among paralogs. Divergence in protein sequences (protein distance) 
among duplicate genes across orthogroups, by gene category, by species, and for biased genes. 

 

dd df dl dp pp

All
genes

Biased
genes

All
genes

Biased
genes

All
genes

Biased
genes

All
genes

Biased
genes

All
genes

Biased
genes

0

1

2

3

4

pr
ot

ei
n 

di
st

an
ce

shared paralog lineage−specific gene lineage−specific expansion


