
The Discovery of XY Sex Chromosomes in a Boa
and Python 

Summary 

§ For over 50 years it was assumed that all snakes 
possessed the same ZW sex chromosome system.

§ However, there is no evidence that boas and 
pythons have ZW sex chromosomes.

§ Researchers recently found male-specific genetic 
markers in boas and pythons which indicate XY sex 
chromosomes.

§ Comparative genomics reveal that boas and 
pythons do in fact have independently evolved XY 
systems.

Introduction

In the last 50 years, cytogenetic data on snakes has 
been vital to developing the theory of the sex 
chromosome evolution. The caenophidian 
(“advanced”) snakes display a heteromorphic ZW sex 
chromosome system, while henophidians (boas and 
pythons) were said to have homomorphic ZW sex 
chromosome systems, even without any evidence. 
However, new studies were undertaken recently 
involving the development of sex-specific genetic 
markers. 

New Research Methods

1)Cytogenetic mapping of cDNA’s
2)qPCR of sex chromosome genes
3)Whole-gene sequencing 

All of the above are new methods that have been used recently to 
study sex chromosomes of snakes. 

Results and Conclusions
• Differences in genetic content of Z and W on caenophidian sex 

chromosomes. 
• No differences in boas or pythons – absence of differences 

indicates homomorphic nature of their sex chromosomes. 
• Alternative explanation: boas & pythons DO NOT share same sex 

chromosome system as caenophidian. 
• When studying parthogenesis across vetebrates: 
ØZW species only produce ZZ male offspring. 
ØXY species only produce XX female offspring.
ØAll caenophidian offspring = male
ØAll boas & pythons offspring = female.

These results can only be explained by XY sex chromosome system 
in boas & pythons. 

Species Samples Total 
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markers

Male-
specific 
RAD 
markers
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Confirmed 
male-
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markers
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female-
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RAD 
markers

Sex 
Chromosome 
system

B. 
Imperator 

6 males, 
5 females

66,866 93 2 16 0 XY

B. 
Imperator 

6 males, 
9 females

349, 348 24 2 17 0 XY

P. 
Bivittatus

3 males, 
4 females

240, 316 333 162 58 16 XY

C. Atrox 7 males, 
7 females

22, 096 0 20 0 3 ZW

Figure 2 from journal paper: Permutations of the Number of Sex-Specific 
Marker Expected Solely by Chance for Each of the 4 RAD-Seq Datasets. (T. 
Gamble et al, 2017)

Figure 1 from journal paper: Male-Specific RAD Markers in Bos and Python. (T. Gamble et 
al, 2017)

(T. Gamble et al, 2017)
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