MITOCHONDRIAL DNA PART B: RESOURCES, 2016 .
VOL. 1, NO. 1, 41-42 Taylor & Francis

http://dx.doi.org/10.1080/23802359.2015.1137813 Taylor &Francis Group

MITOGENOME ANNOUNCEMENT @ OPEN ACCESS

Sequencing and analysis of mitochondrial genome of Elaphe carinata
(Reptilia, Squamata, Colubridae)

Changhong Ding®*, Bo Zhou®*, Hui Guo?, Yunbao Duan® and Zhenyue Wang®

3College of Pharmacy, Heilongjiang University of Chinese Medicine, Harbin, P.R. China; PCollege of Forestry, Southwest Forestry University,
Kunming, P.R. China

ABSTRACT ARTICLE HISTORY

The complete mitochondrial genome of Elaphe carinata was sequenced and analysed using muscle tis- Received 2 December 2015
sue for the first time. The genome is 17 154 bp in length. The complete mitochondrial genome contains Accepted 22 December 2015
22 tRNA genes, 13 protein-coding genes (PCGs), two rRNA genes, two control regions (CRI and CRIl) and
one putative origin of L-strand replication. The gene order and nucleotide composition of E. carinata are
very similar with E. davidi, E. schrenckii, E. anomala and E. bimaculata. A phylogenetic tree of mitochon-
drial genomes analyses of 16 species snakes of Colubridae was made based on the Neighbour-Joining
(NJ) method, E. carinata has the most closely relationship with E. davidi, while E. poryphyracea and
Euprepiophis perlacea are special species.
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Elaphe carinata belonging to genus Elaphe of family taple 1. Gene organization of the complete mitochondrial genome of
Colubridae, is a large, ferocious and non-toxic snake, in China  E. carinata.

is mainly distributed in the south. It can be used for the treat- Position Base composition(%) Codon
ment of epilepsy, pharyngitis, scrofula, scabies and other
symptoms. In this study, complete mitochondrial genome of

Gene Form T, Size (bp) T C A G Start Stop Strand

. . tRNA-Phe 2 62 62 290 194 355 16.1 H

the E. carinata was sequenced and analysed for the first time  1swNA 63 989 927 194 254 378 175 H

: . f . : P tRNA-Val 990 1052 63 254 222 397 1A H

using muscle tissue obtained from a wild individual (pre- [L°Co0 0 s 183 13 N3 207 144 "

served in Traditional Chinese Medicine Resources Laboratory NR'ﬁA . gig? :ggg 922 fz; g; ;‘7‘; ;32 ATG  T- :
. .. . . . . . . t -lle - - - b

of Heilongjiang University of Chinese Medicine) in Yunnan, cri 3557 4598 1042 321 275 300 104 -

. . . tRNA-Leu 4599 4671 73 270 220 397 151 H

China. GenBank accession number KU180459 will be shown o o 200 ,on 5 582 235 108 as L

after the manuscript is accepted. tRNA-Met 4745 4806 62 194 306 290 210 H

. . . . ND2 4807 5838 1032 259 265 40.1 76 ATT  TAG H

Organization of the complete mitochondrial genome  wnamp 5837 5001 65 246 231 369 154 H

; : ; : tRNA-Ala 5904 5968 65 262 246 385 108 L

sequence of E.carinata is shown in Table 1. Its total length is ;0" e 20 200 73 2o 274 339 178 L

17 154 bp. It consists of 13 protein-coding genes (PCGs), two O 6042 6076 35 257 171 314 257 -

. tRNA-Cys 6077 6136 60 250 300 200 250 L

rRNA genes, 22 tRNA genes, two control regions (CRI and @naTy 6137 6198 62 323 226 354 96 L

i P _ B : H H Cox1 6200 7801 1602 300 240 304 156 GIG AGA H

CRIl) and one putative origin of L-strand replication, which is RNASer 7792 7858 7 328 239 284 149 i\

similar to that of other reported snakes (Jang & Hwang 2011; ®NAAsp 7859 7921 63 302 222 302 175 H

. .. COX2 7922 8606 685 245 251 354 148 ATG T- H

Yan et al. 2014), espeCIally to that of E. davidi (KM4015471), tRNA-Lys 8607 8669 63 333 159 317 190 H

i ATP8 8671 8826 156 263 237 455 45 ATG TAA H

E. schrenckii (KM888955.1), E. anomala (KM900218.1) and ATPG g817 0497 1 308 36 67 88 A Taa "

E. bimaculata (KM065513.1). As other vertebrates, most of cox3 9497 10280 784 264 256 341 139 ATG T- H

. tRNA-Gly 10281 10341 61 262 213 377 148 H

these genes are coded on the heavy strand except for eight \p3 10342 10684 343 303 236 362 99 ATG T- H

e H 0 0, tRNA-Arg 10685 10748 64 266 219 360 156 H

tRNA genes and ND6. The total composition is 25.2% C, 35.8% 10745 11039 201 316 206 371 107 AT TAA "

A, 27.0% T and 12.0% G with an obvious AT bias (62.8%), Np4 11039 12376 1338 279 273 348 101 ATG TAA H

. .. . . . tRNA-His 12378 12440 63 270 222 365 143 H

which is identical to that of other typical vertebrate mitoge- naser 12441 12494 S4 185 351 278 185 H

. tRNA-Leu 12495 12565 71 268 225 310 197 H

nomes (Mulcahy.& Macey 2009; Jang & Hwang 2011). ND5 12566 14332 1767 270 245 388 96 ATG TAA H

As reported in other snakes. Except for ND2 (ATT) and N6 14328 14828 501 178 265 513 44 ATG  AGG L

tRNA-Glu 14834 14896 62 274 226 371 129 L

COXI (GTG), the other 11 PCGs use ATG as start codon. When 14895 16011 117 290 264 347 98 ATG T H

H i H tRNA-Thr 16012 16076 65 262 246 292 200 H

it comes to stop codons, eight PCGs end with the complete AP 1eors oo e s !

stop codon: TAA (ATP8, ATP6, ND4L, ND4 and ND5), TAG ¢ 16138 17154 1017 320 275 302 103 -
Total 17154 270 252 358 120

(ND2), AGA (COXI), AGG (ND6), while incomplete stop codons
T are used in other five PCGs (ND1, ND3, COX2, COX3
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Figure 1. Phylogenetic tree of mitochondrial genomes analyses of 16 species snakes of Colubridae based on the NJ method.

and Cytb), which may be completed by posttranscriptional
poly-adenylation (Boore 2001).

The mitogenome of E. carinata contains two CRs, sur-
rounded by tRNA-Pro and tRNA-Phe (CRI), and by tRNA-lle
and tRNA-Leu (CRII), respectively. CRI has 1017 bp and CRII
has 1042 bp in length, which is identical to that of other typ-
ical vertebrate mitogenomes (Li et al. 2014; Liu et al. 2015a,
2015b). The 22 tRNA genes are interspersed along the whole
genome. The sequence length of the 12S rRNA and 16S rRNA
are 927 and 1483 bp, respectively. The putative origin of L-
strand replication (Op) is 35bp in length, located between
tRNA-Asn and tRNA-Cys, which is similar to most vertebrates
(Su et al. 2007; Liu et al. 2015a, 2015b).

A phylogenetic tree (Figure 1) of mitochondrial genomes
analyses of 16 species snakes of Colubridae was made
based on the NJ method, E. carinata has the most closely
relationship with E. davidi and formed a monophyletic
group with E. davidi, E. schrenckii, E. anomala and
E.bimaculata, meanwhile E. poryphyracea and Euprepiophis
perlacea are special species.

We hoped that this firstly sequenced and analysis of mito-
chondrial genome of E. carinata will be conducive to further
studies on population genetics, molecular phylogeny and
pharmacy of this species.
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