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Sequence Variation of Mitochondrial DNA D-oop including tRNA™"™
and Population Genetic Diversity of Tylototriton kweichowensis
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(School of Life Sciences Guizhou Normal University Guiyang 550001 China)

Abstract: Tylototriton kweichowensis is endemic to China and is listed as a category I species of the state key
protected wildlife. Its distribution area is extremely limited. To study the genetic diversity and its genetic
variation of T. kweichowensis populations we sequenced the complete mitochondrial DNA D-oop ( mtDNA
control region) and tRNA"™ of 58 samples obtained from 12 populations. Only 16 variable sites were detected in
the nucleotide sequences of 808 bp and 26 haplotypes were identified. T. kweichowensis populations have high
haplotype diversity and low nucleotide diversity. Neither the estimate of Tajima’s D nor that of Fu and Li’s D
deviated significantly from the neutral selection hypothesis for 12 populations. Phylogenetic trees and Median
joining Network analysis demonstrated that all the haplotypes could not be clustered to corresponding geographic
clades but showed disordered distribution pattern. There are signs of genetic divergence between Shuicheng

population and anyone of others according to gene flow N, < 1. In general there is no distinctive genetic
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divergence among its populations.
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Table 1 Sample numbers and collection sites of Tylototriton kweichowensis

N

Population Sample Collection sites Longitude and Latitude Altitude
number (m)
Luozehe 10 103°58'E  27°29'N 1921
Guanfenghai 5 103°59'E  26°57'N 2 295
Caishen 7 104°36'E 27°12'N 1784
Shuitangbao 2 104°39'E  27°05'N 1827
Shuicheng 7 104°57'E  26°32'N 1799
Yangchang 2 105°03'E  27°02'N 1 604
Zongling 2 105°15'E  26°47'N 1 851
Duipo 4 105°18'E  27°28'N 1617
Yachi 2 105°21'E 27°16'N 1 440
Jinpo 5 105°56'E 27°10'N 1 447
Dashui 7 106°00'E 27°15'N 1517
Anluo 5 106°06'E  27°20'N 1452
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Fig.1 The sampling sites of Tylototriton kweichowensis

A . A Represents sampling sites.
1.2 20 ul (10 pmol/L) 2 ul
1.2.1 DNA DNA (200 ~500 ng/pl) 1 plo
50 mg K :95C 5 min;32 94°C
(25:24:1) 2 30 s 50C 1 min 72°C 1 min;72°C
(24 : 1) 10 min., o
(-20C) 70% TE 1.2.3 PCR
1.2.2 PCR L-Pro-ML (5'- o NCBI
GGCACCCAAGGCCAAAATTCT3") HH2S,-ML o ABI
(5'-CAAGGCCAGGACCAAACCTTTA3") ™ BioEdit . . o MEGA 4.1
(T. asperrimus) - >
(T. taliangensis) ~ mtDNA D-oop ° DnaSP 4.0
tRNA™ - PCR PTC-200 Peltier ~ ~
Thermal Cycle DNA ( BioRad ° Arlequin 3.1
Laboratories Inc. USA) o (AMOVA) (F.)
50 pl:25 pl Premix TagE ( (permutation test) F,

TagFE 10 x loading buffer dNTP ~ Mg*") ( 1 000) » F,
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N_:N, = (1/F, -1)/2. 14.3%  12.8% .
PAUP* 4.0bl0 D-oop tRNA™™ 808

(maximum parsimony MP) (neighbour 16
joining NJ) 1. 98% 11 5

1 000 / (Ts/Tv)

o 1. 363
(GenBank GU012650 (bias) . 16
GUO012651) . 10 D-oop 0.81% 6
o NETWORK 4.5.1.0 tRNA™ 8.45%
(median joining) tRNA™"™ D-doop &

D-oop tRNA™ 2.2

o 2.
’ 1~2
2.1 D-oop 0.000 0 ~3.000 0 0 ~0.003 73 ;

58 mtDNA D-oop N
737 bp  tRNA™ 71 bp 1
808 bp;Ddoop  A.T.G.C 0. 000 2
27.8% \34.3% \21.4%  16.5% ;tRNA™™ 0. 800 ~
AT.G.C 44.3% .28.6% 1. 000 o
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Table 2 Genetic diversity parameters of mtDNA D-oop and tRNA "™ gene fragments

of Tylototriton kweichowensis

. . Average number .

Sample Polymorphic ) . Nucleotide Number of Haplotype

K of nucleotide . L K !

number sites . diversity index haplotype diversity
differences

Population

Luozehe 10 2 2.356 0.002 92 5 0. 800
Guanfenghai 5 2 1. 400 0. 002 24 4 0.900
Caishen 7 2 1. 048 0.001 30 6 0.952
Shuitangbao 2 2 3. 000 0.003 73 2 1. 000
Shuicheng 7 2 0. 000 0. 000 00 1 0. 000
Yangchang 2 2 0. 000 0. 000 00 1 0. 000
Zongling 2 2 0. 000 0. 000 00 2 1. 000
Duipo 4 1 0. 500 0. 000 62 3 0.833
Yachi 2 1 0. 000 0. 000 00 1 0. 000
Jinpo 5 1 1. 000 0.001 24 4 0. 900
Dashui 7 1 2. 000 0.002 48 6 0.952
Anluo 5 2 1. 000 0.001 24 4 0. 900
58  Ddoop tRNA™ (Hap 26)
16 26
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Table 3 Distribution of 26 haplotypes in 12 groups

GenBank
Haplotype Variation position Total  accession
number

1334446677777 38

4521333329556¢6180

9889901261133423
Hapl —ACA—TAATTTAATGZC 1 2 3 GU012652
Hap2 — ¢ ¢ ¢ — ¢ ¢ o o C o — C T 1 1 2 GU012653
Hap3 — ¢« A e — ¢ ¢ o o o — @ o« « TT 1 1 GUO012654
Hapd — ¢« A e — ¢ ¢ o o o o o o« « TT 1 1 GU012655
Hap5 — ¢ « « T ¢ ¢ o o o o o o o o T 2 2 4 GU012656
Hap6 C o o o — ¢ ¢ o = es e o o T 1 2 2 5 GU012657
Hap7 C ¢+ ¢ ¢« — ¢« T e — ¢ — = ¢ o« T 1 1 2 GU012658
Hap8 — T ¢ ¢ — ¢ o ¢ — ¢ — @ o« T 1 1 GU012659
Hap9 C T ¢ ¢« — ¢ ¢ o — o — @ o o T 1 1 GU012660
Hap10 C T » ¢« — = ¢+ —C = *GC =~ - 1 1 GU012661
Hap 1l — ¢ ¢ ¢ — ¢ ¢+ —(C*+—GC T 1 1 GU012662
Hap 12 — ¢ o o — ¢ ¢ o o o — s o ¢ T 1 1 2 GU012663
Hap 13 — ¢ o ¢ — ¢ ¢ o — o — o o ¢ « T 1 1 2 4 GU012664
Hap 14 — ¢ o o — ¢ ¢ o o o o o o o o T 2 1 1 4 GU012665
Hap1l5 — ¢ + C—C =G = ¢ ¢— >+ + T 3 2 5 GU012666
Hap 16 — ¢ « C— ¢ ¢« G ¢ *» ¢« — ¢ ¢ « T 1 1 GU012667
Hap17 — ¢+ «+ C—C =« G— ¢ ¢« —+ ¢+ T 1 1 GU012668
Hap18 — ¢ ¢ ¢ — ¢ ¢« ¢ —(C ¢ ¢« « C T 1 1 GU012669
Hap19 — ¢ ¢ o — ¢ o o ¢« C ¢ o o+ T 1 1 GU012670
Hap20 — ¢ ¢ o — ¢ o ¢ — e o o ¢ o o T 1 1 GU012671
Hap2l C T *» »— T e — ¢ — 2 ¢+ T 1 1 GU012672
Hap22 — T » o — ¢ ¢ o o o o o o« « T | 1 2 GU012673
Hap23 — ¢ o o — ¢ o o ¢« C e — o « « T 4 4 GU012674
Hap24 — ¢+ «+ C—C « G ¢ = ¢ ¢ o « « T | 1 GU012675
Hap25 — ¢ ¢ ¢ — ¢ ¢ ¢ —(C s — o « « T | 1 GU012676
Hap26 — ¢ ¢ o — ¢ o o ¢ ¢« ¢« — 0 o o T 7 7 GU012677

) > “ (Hap 1)

2,
Numbers (vertical) show the variation positions among Tylototriton kweichowensis haplotype. “—” represents gaps / missing data sites.
Variable sites are identified within 808 bp sequence where a “. ” represents identity with haplotype Hap-. English name of all populations
see the table 2.

2.3 12 12 4
(F.,) 0.000 00 ~ 1. 000 00 ( . F.,
4) 0 N, = (1/F, -1) /2
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0.015 87; . .
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4 12 (F,) (N,)

Table 4  Fixtion index(F_,) and migration rates(N ) among twelve Tylototriton kweichowensis groups

11.74 3.38 2.84 0.41 0.85 2.85 2.51 0.85 2.67 3.18 2.67
0. 040 85 6.45 6.76 0.31 0.93 6.76 3.32 0.93 4.50 10. 68 4.50
0.128 81*  0.071 90 11.57 0.45 1.24 14.31 15. 94 1.24 3.10 7.75 3.10
0.149 83 0.068 83 —-0.041 14 0.10 o + o 4.00 0.50 6.76 14.31 6.76
0.547 90" 0.616 32" 0.523 81" 0.831 33" 0. 00 0.10 0.22 0. 00 0.31 0.45 0.31
0.370 63° 0.350 18 0.287 53  0.000 00  1.000 00* 0.50 0.69 0. 00 0.93 1.24 0.93
0.149 38  0.068 83 0.033 77  0.000 00 0.831 33* 0.500 00 4.00 0.50 6.76 14.31 6. 67
0.166 13 0.13105 0.03041  0.111 11  0.694 99* 0.42029 0.111 11 5.67 5. 67 7.09 5.67
0.370 63* 0.350 18 0.287 53  0.500 00  1.000 00° 1.000 00 0.500 00 -0.081 08 0.93 1.24 0.93
0.157 57° 0.100 00 0.158 70  0.068 83  0.616 32° 0.350 18 0.068 83 0.131 05 0.350 18" 10. 06 7.50
0.128 81° 0.044 71 -0.060 61 ~ 0.033 77  0.523 81" 0.287 53" 0.033 77 0.06585 0.287 53 -0.047 37 31.01
0.157 57° 0.10000 0.15870  0.068 83 0.616 32" 0.350 18 0.068 83 0.131 05 0.350 18 0.062 56  0.015 87
12 (N, (F) “x7” (P <0.05). 2,

Above the diagonal: migration rates(N ) Below the diagonal: F_ values based on haplotype frequencies. * Mean significance (P <0.0 5). English

m st

name of all populations see the table 2.
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Fig.2 Distribution of the number of pairwise differences in total Tylototriton kweichowensis samples
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Fig.3 The MP and NJ phylogenetic trees of Tylototriton kweichowensis’ s

26 haplotypes based on mtDNA D-doop and tRNA™ gene
(Bootstrap) 1 000; ( 3).

Numbers at notes indicated the statistical support obtained from 1 000 bootstrap replicates.
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Fig.4 Median joining Network analysis based on mtDNA haplotypes of Tylototriton kweichowensis
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The length of lines roughly represents mutational steps. The size of circles roughly represents the number of individuals.
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