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Non-invasive sampling and mitochondrial genome analysis

in Python reticulatus
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(College of Animal Science and Technology, Zhejiang A&F University, Hangzhou 311300, Zhejiang, China)

Abstract: To explore the possibility of non-invasive sampling in snake research, feces and fresh snake sloughs
for genome extraction from Python reticulatus (reticulated python) were used. Furthermore, Polymerase Chain
Reaction (PCR) was taken, and the full sequence of mitochondrial genome was analyzed with mitochondrial
genome dates in GenBank. Results showed that (1) the quality of DNA extracted from snake sloughs was better
than that of feces, and the concentration of DNA extracted by liquid nitrogen treatment was higher. (2) The
complete sequence of the mitochondrial genome was obtained for a length of 17 641 bp with gene arrangement
and structure being consistent with the Pythonidae species. However, there were differences in the start codons
and stop codons of some genes. (3) Inferred from the phylogenetic tree analysis, the evolutionary relationship
was speculated as  (Pythonidae, Xenopeltidae and Boidae). (4) Analysis of the hotspots in species evolution
showed that similarity was very high in the two control regions, and they were clustered by species in the phy-
logenetic tree. Thus, it was presumed the structures of the two control regions originated from the same ances-
tor, and this intraspecific evolution was due to co-evolution. [Ch, 3 fig. 2 tab. 15 ref.]

Key words: zoology; Python reticulatus; non-invasive sampling; snake slough; mitochondrial genome; evolution

Python reticulatus Serpentes Henophidia Pythonidae,
[1]
o , (vulnerable species, VU)?/,
: 2018-05-01; : 2018-09-18
(2018R412020)

s o E-mail: 727586976@qq.com . s
o E-mail: heke@zafu.edu.cn



36 3 : 445

o N N ’

DN A (mitochondrial DNA ,

mtDNA), DNA ,
’ B3 ) O o ’
DNA, (PCR) ,
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1
1.1
70% , 95% , =20 C o
1.2 DNA
2, ;
o 3 , DNA [5] o NanoDrop™ 3300
D(260)/D(280)
1.3
, (Phanta® Super Fidelity DNA Poly-
merase , , ) , PCR s o
PCR , s pMD-19T (TaKaRa, )
14
(1) . tRNA . Dnastar
s tRNA scan (http://lowelab.ucsc.edu/ tRNAscan-SE/) tRNA , OGDRAW (https:
/lchlorobox.mpimp-golm.mpg.de/OGDraw. html) o ,
RP, Python biwittaus (PB, NC_021479) , Python molurus (PM,
NC_015812) Python regius (PR, NC_007399) . (2) N (control region)
. 5 Mega 5.0 e
, N , Boa constrivtor(BC, NC_007398)
Charina trivirgat a (CT, GQ200595), Xenpeltis unicolo r (XU,
NC_007402), Anilius scytale (AS, GQ200593) - (3)
, OGDRAW
. 11 , N N N
1 tRINA-Voarey Leptotyphlopidae Rena humilis (RH,
NC_005961), 2 tRNA-" Viperidae Ovophis okinavensis
(00, NC_007397) Agkistrodon piscivorus (AP, EF669477), 2 tRNA-"
Colubridae Pantherophis slowinskii(PS, NC_009769) Dinodon
semicarinatus (DS, NC_001945), rRNA tRNA-HOM - RN A-VANY)

Acrochordidae Acrochordus granulatus (AG, NC_007400) Cylindrophiidae
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2
2.1
DNA , DNA , , :
D(260)/D(280) , DNA , D(260)/D(280) 1.7~1.8,
( 1), PCR , DNA
1 000~1 500 bp ; 700~1 000 bp
1 000~1 500 bp o
1 DNA
Table 1 Genomic DNA extracted from different types of samples and the success rate of PCR
pon/ (mg- L) D(260)/D(280) 1 1% 2 1%
328.63 = 161.67 1.78 + 0.03 80 20
15.83 + 4.45 1.87 + 0.04 20 0
- 2 116.73 = 171.84 1.73 + 0.02 100 100
- 1284.33 + 211.12 1.69 + 0.04 100 100
5 o 1 700~1 000 bp ; 2 1 000~1 500 bp
2.2
PCR , 17 641 bp
(GenBank: MH410033)( 1), 2 rRNA , 13 , 22 tRNA 2
C 2) 28 , 9 o 2 rRNA (12S rRNA  16S rRNA)
o NADH6(ND6) , 12 ;
, ) 22 {RNA LOM
WANCY o 2 , 1271 1196 bp, 96.68%
\ 4
. NADH2 (ND2) ATPS , ,
NADH6(NDG6) , 2 , 3 o
COX2 NADH1(ND1) , 4 TA T
2 . . rRNA
Table 2 Comparion of length, start codon and stop codon in Pythonidae
/bp
128 1292
16S 1514/ 1511/ 1512/ 1 512
NADH1(ND1) 967/ 967/ 964/ 964 ATA T
NADH2(ND2) 1032 ATA AGA/TAA/TAA/TAA
COX1 1 602 GTG AGA
COX2 686 GTG TA
ATPS 171/ 171/ 168/ 168 GTG/ATG/ATG/ATG TAA
ATP6 681 ATG TAA
COX3 784 ATG CAT
NADH3(ND3) 343 ATT AAT
NADHAL (NDAL) 291 ATG TAA
NADH4(ND4) 1356 ATG AGA
NADHS5(NDS5) 1794/ 1 788/ 1 794/ 1 794 ATG TAA
NADHG6(ND6) 513 ATA/TCT/ATG/ATG AGG/AGA/AGG/AGG
Cyth 1114/ 1 114/ 1 111/ 1 111 ATG T
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Figure 2 Phylogenetic relationship between Pythonidae, Xenopeltidae and Boidae
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Figure 3 Phylogenetic tree of mitochondrion based on different gene structures and the rank of variable area
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