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The retrogene-parental gene alignment  

1. AGAP010423-PA BR1 3L AGAP000099-PC X 46.543 0 

 
 
2. AGAP011684-PA BR1 3L AGAP000725-PA X 78.571 5.06E-180 

 
 
  



3. AGAP011060-PA BR2 3L AGAP000812-PA X 93.675 0 

 
4. AGAP001767-PA BR3 2R AGAP000935-PA X 78.692 0 

 
 
  



5. AGAP002069-PA BR3 2R AGAP000591-PA X 70.19 0 

 

6. AGAP004901-PA BR3 2L AGAP000627-PA X 56.55 7.44E-126 

 
 
7. AGAP006891-PA BR3 2L AGAP000794-PA X 89.172 0 

 
  



8. AGAP007630-PA BR4 2L AGAP000669-PA X 65.278 9.82E-34 

 
 
9. AGAP013199-PA BR5 2R AGAP000721-PA X 67.816 1.46E-178 

 

10. AGAP028116-PA BR5 3R AGAP000951-PA X 44.053 1.50E-52 

 
 
11. AGAP009572-PA BR5 3R AGAP000541-PA X 95.385 7.12E-91 

 
12. AGAP005098-PA BR7 2L AGAP000260-PA X 77.586 4.22E-29 

 

  



13. AGAP001701-PA BR8 2R AGAP000852-PA X 91.209 3.02E-58 

 
 
 
14. AGAP005558-PA BR7 2L AGAP000935-PA X 67.789 0 

 
 
15. AGAP012315-PA BR7 3L AGAP001198-PA 2R 32.911 2.00E-27 

 

 
16. AGAP011630-PA BR7 3L AGAP003713-PA 2R 58.252 2.76E-38 

 
 
  



17. AGAP009948-PA BR8 3R AGAP006895-PA 2L 97.581 5.37E-87 

 

 
18. AGAP011515-PA BR8 3L AGAP001676-PA 2R 98.67 0 

 

 
 
19. AGAP003091-PA BR8 2R AGAP008667-PB 3R 33.333 3.98E-14 

 
20. AGAP007107-PA BR8 2L AGAP010239-PA 3R 59.942 3.99E-145 

 



21. AGAP002346-PA BR9 2R AGAP000655-PA X 99.291 4.22E-93 

 
22. AGAP005197-PA BR9 2L AGAP000145-PA X 48.252 1.71E-36 

 
23. AGAP005981-PA BR9 2L AGAP000008-PA X 56.553 5.90E-147 

 
 
24. AGAP009444-PA BR8 3R AGAP004723-PA 2L 35.676 3.18E-32 

 
 
  



25. AGAP007024-PA BR9 2L AGAP000498-PA X 93.846 6.87E-92 

 
26. AGAP010182-PA BR9 3R AGAP000200-PA X 44.146 1.44E-163 

 
27. AGAP011362-PA BR9 3L AGAP028592-PA X 36.334 1.67E-58 

 
 



28. AGAP009660-PA BR9 3R AGAP007722-PA 2L 41.27 2.41E-41 

 

29. AGAP009701-PA BR9 3R AGAP006997-PA 2L 33.266 6.37E-156 

 
30. AGAP011054-PA BR9 3L AGAP007543-PA 2L 66.845 1.03E-93 

 



 
 
 
31. AGAP008909-PA BR9 3R AGAP012962-PA 2R 61.783 1.81E-71 

 
32. AGAP009076-PA BR9 3R AGAP002370-PA 2R 33.697 1.85E-109 

 
 
  



33. AGAP001299-PA BR9 2R AGAP011723-PA 3L 30.238 1.77E-52 

 

34. AGAP001403-PA BR9 2R AGAP012415-PA 3L 37.222 8.78E-37 

 

 
35.AGAP007020-PA BR9 2L AGAP011824-PA 3L 50 2.81E-75 

 

 
  



36.AGAP001384-PA BR9 2R AGAP008039-PA 3R 51.576 6.95E-130 

 

37.AGAP003106-PA BR9 2R AGAP009791-PA 3R 40.287 0 

 
  



38.AGAP005423-PA BR9 2L AGAP008816-PA 3R 35.593 3.63E-46 

 

39.AGAP006104-PA BR9 2L AGAP009128-PA 3R 37.5 1.09E-54 

 

40.AGAP000079-PA BR9 X AGAP004718-PA 2L 35.043 1.56E-65 

 

 
 
 



The statistical note 

 

1. Compute the p value for excess number. Based on the Figure 2a, the following code was 
executed in R environment.  
excess <- matrix(c(2.44, 11.49, 2.07, 19,9,0), nrow = 2, byrow = T) 
dimnames(excess) = list(c("ex", "ob"),c("xa", "aa","ax")) 
chisq.test(excess, simulate.p.value = T, B = 1000000) 
 
Note: The permutation test was designed firstly by Fisher, which is based on computationally 
intensive method to allow for any unclear distribution due to small sample size. The result is 
based on the approximation method of Monte Carlo simulation with simulate.p.value = T. 
 
 
2. Compute p values for Table S3 (Baker and Papa's expression data) based on mean and 
standard error data from Vectorbase. 
 
code: 1) design a function to compute summary test by using mean and standard errors:  
t.test2 <- function(m1,m2,s1,s2,n1,n2,m0=0,equal.variance=FALSE) 
{ 
    if( equal.variance==FALSE ) 
    { 
        stderr <- sqrt( (s1^2/n1) + (s2^2/n2) ) 
        df <- ( (s1^2/n1 + s2^2/n2)^2 )/( (s1^2/n1)^2/(n1-1) + (s2^2/n2)^2/(n2-1) ) 
    } else 
    { 
        stderr <- sqrt( (1/n1 + 1/n2) * ((n1-1)*s1^2 + (n2-1)*s2^2)/(n1+n2-2) ) 
        df <- n1+n2-2 
    }       
    t <- (m1-m2-m0)/stderr 
    res <- c(m1-m2, stderr, t, 2*pt(-abs(t),df))     
    names(res) <- c("Difference of means", "Std Error", "t", "p-value") 
    return(res) 
} 
2) input data and transfer standard error into standard deviations 
For example, 
x1=c(6.51,32.85,23.71,12.46,150.52,3.59,97.42,126.89,85.67,396.09,26.53,368.44,47.44,0.5
1,2.04,282.38,191.48,150.52,25.55,58.13,172.33,22.13,27.87,26.09,29.81,7.47,67.23,3.61,97
.14,19.74,10.38,7.51,38.88,4.81,0,3.59,70.57,3.65,3.7,26.53); 
s1=c(0.74,9.34,7.85,2.68,15.84,1.3,9.11,7.55,9.69,44.25,4.01,46.89,2.21,0.13,0.43,27,50.82,
15.84,3.4,3.8,13.59,1.57,0.73,3.27,23.63,6.74,38.1,0.21,21.37,2.88,0.98,2.37,7.32,3.76,0,0.3
2,1.55,0.6,1.11,2.6)*sqrt(3); 
x2=c(21.89,260.45,21.42,62.51,131.94,20.1,109.01,197.35,1159.71,539.81,90.79,1162.53,15
4.1,0.3,24.14,1504.47,156.24,131.94,394.14,143.34,302.74,180.07,66.38,77.94,21.81,24.13,



114.1,0.09,415.25,3.75,35.58,14.88,7.34,0.56,0,43.45,171.75,0.27,10.02,297.53); 
s2=c(1.14,12.87,4.01,2.73,15.54,0.56,4.43,9.24,71.14,32.57,4.83,29.13,7.57,0.07,1.76,36.12,
5.93,15.54,14.33,3.97,15.13,24.42,3.46,6.1,14.49,17.3,87.35,0.09,10.74,0.44,2.96,2.49,6.16,
0.34,0,3.98,5.48,0.21,6.63,13.73)*sqrt(3); 
 
3) compute the summary test for data 
for(i in 1:length(x1)) {print(t.test2(x1[i], x2[i], s1[i], s2[i], 3, 3))} 
 
 
3. Expression pattern across spermatogenesis stages  
In R. I used the following code and changed very little for A>A type retrogene 
a=read.table("sperm_rawexpr.txt",header=T) 
df <- a %>%  
  group_by(id, br,Branch,Pair,dr,gene, Stage) %>%  
  summarise(mean = mean(log(Ex+1)), 
            std = sd(log(Ex +1))/sqrt(3)) 
a1=as.data.frame(df) 
b=subset(a1, dr =="X>A") 
ggplot(b, aes(x= Stage, y= mean, group=id, color= gene)) +  
  geom_line() + 
  geom_point()+ 
  geom_errorbar(aes(ymin=mean-std, ymax=mean+std), width=1, 
                 position=position_dodge(0.05)) +facet_wrap(~Pair) 
 
 
4. The test of gene enrichment based on KEGG and clusterProfiler. br17retrogene.txt is simply 
the gene-list including 19 retrogenes from BR1-7. 
library(clusterProfiler) 
a=read.table("br17retrogene.txt") 
kk1 <- enrichKEGG(gene         = a$V1, 
                 organism     = 'aga', 
                 pvalueCutoff = 0.05) 
head(kk1) 
 


