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Fig. 1 The sampling locations of T. yarkandensis
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Fig. 2 The genetic variation loci of 7. yarkandensis in Cytb (a) and D-loop (b) sequences
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Tab. 1 Genetic diversity parameters in each population of 7. yarkandensis
% H Gene BffkPopulation  FAREAUNH R EBREMERR B R 2 R P, R ERZE R BK
Cytb AKT 7 0.9091+0.0656 0.0062+0.0036 6.4180
DWQ 8 0.8745+0.0374 0.0057+0.0032 5.8790
TKX 7 0.8526+0.0394 0.0053+0.0030 5.3120
SWS 17 0.9526+0.0335 0.0068+0.0037 6.9490
IDT 11 0.8458+0.0589 0.0052+0.0029 5.3120
WSX 10 0.9143+0.0364 0.0068+0.0037 6.9950
WWC 18 0.9444+0.0295 0.0060+0.0033 6.1400
TT™ 14 0.9259+0.0274 0.0094:+0.0049 6.2790
D-loop AKT 10 0.9818+0.0463 0.0097+0.0055 8.3820
DWQ 14 0.9437+0.0299 0.0119+0.0063 9.9870
TKX 12 0.9263+0.0378 0.0121+0.0064 10.2370
SWS 17 0.9605+0.0272 0.0114+0.0060 9.6050
IDT 13 0.9437+0.0282 0.0106+0.0057 8.5340
WSX 11 0.9333+0.0296 0.0119+0.0063 10.0100
WWwC 18 0.9630+0.0181 0.0100+0.0053 8.2720
TT™ 16 0.9402+0.0270 0.0107+0.0057 8.7690
Cytb FSEN 41 0.9247+0.0124 0.0065+0.0034 6.3790
D-loop Total 51 0.9776+0.0032 0.0115+0.0058 9.5820
0.15
DWQ DWQ 0.15
JDT JDT
0.10
SWS SWS 0.10
™ ™
0.05 0.05
TKX TKX
WSX 0 WSX 0
wWwC WwC

P& E & & L EE

B3 JEF Cyth(a)FID-loop(b)/F 51l (I Ak 7] 38 £ 3k Fa HL(Fy)
Fig. 3 Pairwise F between pairs of populations based on Cytb (a) and D-loop (b) sequences

FR2 ETCyth(FFALZT)MD-loop(Xf ALk b)FFIRIM /RIS R EHAEIE F RS
Tab. 2 Genetic distance between populations of 7. yarkandensis based on Cytb (under the diagonal) and D-loop (on the diagonal)
sequences analysis

HAAPopulation AKT DWQ IDT SWS TT™M TKX WSX WWC
AKT 0.0106 0.0092 0.0102 0.0105 0.0121 0.0105 0.0095
DWQ 0.0061 0.0110 0.0114 0.0116 0.0117 0.0113 0.0111
DT 0.0056 0.0059 0.0103 0.0108 0.0125 0.0107 0.0095
SWS 0.0063 0.0065 0.0060 0.0106 0.0122 0.0110 0.0107
TT™ 0.0067 0.0071 0.0065 0.0068 0.0118 0.0111 0.0116
TKX 0.0065 0.0058 0.0063 0.0065 0.0068 0.0120 0.0128
WSX 0.0063 0.0064 0.0060 0.0065 0.0069 0.0063 0.0110
WWC 0.0060 0.0062 0.0055 0.0064 0.0070 0.0066 0.0064
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IR FE fe SR k5 v PRI A 22 R MK, PTRE 2 T3
SXof AR (4038 N B i, FE KR R AT R REAR 47
AT IE RS, AR A ) R A8 AT BE DR AL UL, HE
fEBE T BEAR s A 5 U BeAh, T D-loop )5
FUSRTF 10 55 BEA PSS B 1 2 S 4R HIOR
HH TR 2 SMIREII K T2 T Cytb 7 51 73 Hr (1 45
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T8 A P B RN Y A ) s [R] — A FAS [R
TR R SR 250 RITIT I SR bR, FhEE P I8t BE
BB N T 10%, KT6% KA ] 2545 B S5 () 37 Fil
BRI A C . R ARHIF ST e, AN REAR ] A 8 4% BE
BIE I BAR(Cyth, 0.0055—0.0071; D-loop, 0.0092—

# 3 ETCytbFID-loopFFIHIM/RIES R MEHABIAMOVA S HTLER
Tab.3 AMOVA analysis results of inter-population based on Cyth and D-loop sequences

ey L AR

e N L B A Y %

BRI A H Ji 2R Vatinnce Percentage of BAE IR
Source of variation Gene df Sum of squares SoLeen Fy
components variation (%)

8L FE LA

FEAR 1) Cytb 7 41.9220 0.1200 3.43 F,=0.0343

Among populations D-loop 7 71.2270 0.2444 475 F=0.0476

B Cyth 166  564.7870 3.3820 96.57

Within Population D-loop 166 812.9000 4.8970 95.25

P IR

B Cyth 1 16.6620 0.1951 5.40 F=0.0540

Among groups D-loop 1 23.7760 0.2490 471 F,=0.0471

SCRAEHAR oy 6 25.2600 0.0381 1.05 F,=0.0111

Among populations within _

groups D-loop 6 47.4510 0.1395 2.64 F.=0.0277

PR N Cyth 166  564.7870 3.3820 93.55 F,=0.0645

Within Population D-loop 166 812.9000 4.8970 92.65 Fy=0.0735

v BARR IR B3 /K F(P<0.05)
Note: Boldface indicates significance (P<0.05)
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Tab. 4 Neutrality test and goodness-of-test for eight 7. yarkandensis populations

A BEAR Tajima’s D test Fu’s F test A R
Gene  Population D P F, P {i B 77 %SSD P RLRESEBR P
Cytb AKT 0.4738 0.7020 0.2678 0.5610 0.0577 0.1490 0.1114 0.2040
DWQ 0.9530 0.8440 1.6361 0.7980 0.0242 0.4410 0.0624 0.2350
IDT 0.1170 0.6120 —0.9321 0.3340 0.0256 0.4120 0.0443 0.5020
SWS —0.7584 0.2480 —5.7548 0.0150 0.0090 0.5830 0.0178 0.6820
TT™™ -0.1158 0.5010 0.0118 0.5340 0.0099 0.6390 0.0188 0.6700
TKX 1.7443 0.9700 1.9507 0.8220 0.0280 0.3790 0.0574 0.3870
WSX 0.0256 0.5670 0.4371 0.5910 0.0108 0.4330 0.0139 0.8620
WWwWC —0.8408 0.1970 —5.8045 0.0180 0.0135 0.5280 0.0249 0.6150
D-loop AKT 1.4729 0.9480 —1.9253 0.1450 0.0445 0.0810 0.0298 0.7790
DWQ 0.8198 0.8380 —0.9803 0.3470 0.0221 0.4940 0.0373 0.3680
IDT 0.8429 0.8560 -3.2211 0.0980 0.0135 0.5480 0.0228 0.7140
SWS —-0.1615 0.4920 —4.7295 0.0340 0.0213 0.2310 0.0362 0.1910
TT™ —0.4601 0.3590 —4.3597 0.0600 0.0213 0.2970 0.0364 0.2100
TKX 1.3431 0.9420 —-0.7006 0.3790 0.0190 0.5410 0.0284 0.5940
WSX 0.4881 0.7350 0.2850 0.5550 0.0279 0.1740 0.0844 0.0400
WWwC —0.2967 0.4050 —8.4706 0.0040 0.0124 0.6130 0.0178 0.6720
Cyth JEETN —0.8055 0.2150 —10.2915 0.0190 0.0065 0.5840 0.0087 0.7580
D-loop Total —-0.1071 0.5460 —24.2266 0.0000 0.0046 0.7340 0.0051 0.8470
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GENETIC DIVERSITY OF TRIPLOPHYSA YARKANDENSIS POPULATIONS IN
TARIM RIVER BASIN IN XINJIANG

ZHAO Wen-Hao', YI Shao-Kui’, SU Jun-Xiao', ZHOU Qiong', SHEN Jian-Zhong',
LI Da—Pengl and ZHOU Xiao-Yun'

(1. Key Laboratory of Freshwater Animal Breeding, Ministry of Agriculture, College of Fisheries, Huazhong Agricultural
University, Wuhan 430070, China; 2. College of Life Sciences, Huzhou University, Huzhou 313000, China)

Abstract: The distribution of Triplophysa yarkandensis is restricted in the Tarim River basin. Due to the gradual deple-
tion of water resources, together with alien invasion and agricultural cultivation in Tarim River, the population size of
T. yarkandensis has been diminishing and critically endangered. Changing this trajectory will require coordinated re-
searches and conservation strategies to provide a better understanding of population genetics at large spatial scales. To
accomplish it, eight populations of 7. yarkandensis were collected from Qargan River and Weigan River, and the gene-
tic diversity, population structure and population dynamics were analyzed by sequencing the mitochondrial cytochrome
b (Cytb) gene and control region (D-loop). Based on the Cyth and D-loop sequences, 41 and 51 haplotypes were detec-
ted, and the haplotype diversity/nucleotide diversity were 0.9247+0.0124/0.9776+0.0032 and 0.0065+0.0034/
0.0115+0.0058, respectively, indicating a high genetic diversity. The AMOVA results showed that, the genetic varia-
tions mainly derived from intrapopulation (Cytb F;=96.57%; D-loop F=95.25%), with only 3.43% (Cytb) and 4.75%
(D-loop) from inter-populations. In addition, the low genetic distance and genetic differentiation index F between popu-
lations and no obvious geographical clustering and pedigree structure formatting according to the phylogenetic tree and
network evolution diagram of haplotypes analyzing revealed a small degree of genetic differentiation among popu-
lations. Although there were potential genetic barriers and genetic differentiation between populations from Weigan
River and Qarqgan River, the genetic distance value was only around 0.05 (Cytb, F,=0.0540; D-loop, F.=0.0471). The
results of neutrality test and nucleotide mismatch distribution plotting indicated that 7. yarkandensis populations in Ta-
rim River basin were relatively stable and no obvious population expansion occurred recently. To sum up, the genetic
diversity of T. yarkandensis populations in Tarim River relative higher, but the genetic divergence was mainly from in-
trapopulation, and obvious gene flow between populations in the studied area was supported by our results. Thus, we
suggest protecting it as one protection unit. These results provide valuable genetic data for developing scientific mana-
gement strategies and directing future monitoring and utilization of the wild resource of T. yarkandensis in Tarim River
basin.

Key words: Cyth; D-loop; Genetic diversity; Genetic structure; Tarim River; Triplophysa yarkandensis
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