
 



Supplementary figure S1. Sequence comparison of the WANCY tRNA gene cluster region among 21 snake 

species based on clover-leaf secondary structures of tRNA genes. The red line indicates base-pairing stem 

region of the L-strand replication origin, as well as the anticodon of each tRNA gene. Note that the first 3-

4 bases of the tRNAcys genes for 15 snake species overlap with the L-strand replication origin. 

  



 

 

 

 



 

 

 

 

 
 
 
 
 
 



 

 

 

 



 

 
Supplementary figure S2. Sequence comparison of the MNCR1 region among 21 snake species. The control 

region sequences were aligned with the aid of ClustalX software after identifying common sequence blocks 

(C-rich, CSB-1, CSB-3, and coreTAS sequences). Transfer RNA genes were aligned based on their clover-

leaf secondary structures. The red line indicates the anticodon of each tRNA gene. Sequences for tandemly 

duplicated regions are represented by a single repetitive unit sequence with a note on repetitive numbers. 

MNCR1 for Hydrophis melanocephalus contains duplicated control regions (see Fig. 3) and they are shown 

sequentially from MNCR1_1 to MNCR1_2. Note that Laticauda semifasciata had a lot of difficulties in the 

alignment. 



 

 

 

 
 
 
 
 



 

 

 

 

 

 



 

 

 

 

 
 
 
 
 
 



 

 

 

 
Supplementary figure S3. Sequence comparison of the MNCR2 region among 21 snake species. The control 

region sequences were aligned with the aid of ClustalX software after identifying common sequence blocks 

(C-rich, CSB-1, CSB-3, and coreTAS sequences). Transfer RNA genes were aligned based on their clover-

leaf secondary structures. The red line indicates the anticodon of each tRNA gene. Sequences for tandemly 

duplicated regions are represented by a single repetitive unit sequence with a note on repetitive numbers.  



 
Supplementary figure S4. Sequence comparison of tRNAIle genes among 21 snake species based on their 

clover-leaf secondary structures. Hrdrophis melanocephalus mtDNA encodes two copies of tRNAIle genes 

(noted with 1 and 2) that correspond to I1 and I2 in Fig. 3, respectively. The red line indicates the anticodon. 

 

 

 

Supplementary figure S5. Sequence comparison of tRNAPhe genes among 21 snake species based on their 

clover-leaf secondary structures. Hydrophis ornatus mtDNA encodes three copies of tRNAPhe genes (noted 

with 1-3) that correspond to F1-F3 in Fig. 3, respectively. Hrdrophis melanocephalus mtDNA encodes six 

copies of tRNAPhe genes (noted with 1-6) that correspond to F1-F6 in Fig. 3, respectively. The red line 

indicates the anticodon. 

 






