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Abstract: Eremias multiocellata is a representative lizard species of the arid ecosystems in Central Asia, widely distributed
across northern and northwestern China and contributing significantly to the structural and functional stability of desert eco-
systems. In this study, we analyzed 112 individuals from four geographic regions in northwestern China (Inner Mongolia,
Ningxia, Gansu and Xinjiang) using mitochondrial ND2 sequences to assess genetic diversity, phylogenetic structure and
population differentiation. The ND2 sequences showed an average A + T content of 60. 7%, indicating a notable AT bias. A
total of 58 haplotypes were identified. Intrapopulation haplotype diversity (H,) ranged from 0.759 to 0. 941, and nucleotide
diversity () ranged from 0.041 to 0.070. Overall genetic diversity across all populations was relatively high (H; = 0. 969,
7 =0.072). Phylogenetic analysis resolved two cross-regional lineages, with haplotypes showing a mixed geographic distri-
bution and failing to form geographically monophyletic clades. Six haplotypes were shared among populations. Genetic dif-
ferentiation analysis revealed a high overall level of population differentiation (Fg; = 0.510 89), with relatively strong differ-
entiation between the Xinjiang population and the Ningxia and Inner Mongolia populations. Neutrality tests and mismatch
distribution analyses indicated that most populations have remained relatively stable demographically, with no evidence of
significant population expansion; however, the Xinjiang population showed signs of historical expansion, although there
were not statistically significant. These findings provide a valuable genetic basis for understanding the population structure

of E. multiocellata in northwestern China and for informing regionally tailored conservation strategies.
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Figure 1 Distribution of sampling sites for Eremias multiocellata
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Table 1 Outgroup Eremias species and GenBank accession numbers for

phylogenetic analysis
P)Ff Species

W BERRIT Eremias argus

R Accession numbers

PP972211. 1

NC_029878. 10

KILFRMWE Eremias stummeri KT372881. 1150

LB FE T Eremias brenchleyi NC_011764. 15!

AL BRI Eremias velox KM359148. 1152
UM Eremias arguta KU605241. 17
, . ) KU585904. 113
MQX%M Eremias grammica U71331. 1 [53-54]
2 #HR

2.1 kit ND2 3L AN o A 2H 1k B 28 S AiE
LA GenBank H %5 55 JBK I 28 k7 A& ND2 3[R ¥ 1)
(B 55 . MZ516517. 1) 2% , il i Geneious Prime
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Table 2 Genetic diversity patterns of Eremias multiocellata populations in northwest China

H X FEA R 1y AR /4

Region Sample size Haplotype number

SR ZRENE (H)

Haplotype diversity

FEEHRZESR (K)

Average number of

BHMRZHE (1)

Nucleotide diversit N .
Y nucleotide differences

M ZE Inner Mongolia 29 15 0. 926 0.041 32. 148
T H Ningxia 46 28 0.919 0. 051 39.714
T8 Xinjiang 17 13 0. 941 0. 057 40. 169
Hf Gansu 20 8 0.759 0.070 54,410
M3 T Total 112 58 0. 969 0.072 55.502

2.3 RUBRMHE A ] %) 8t A5 R BB 16 1k
WXL AR ND2 FE K P81 (st AL R 2 43 A B

(F3), FHAR PP I8 A% I 25 4 0. 056 67 ~ 0. 109 38,

Forb BrEm AR 5 S L7 BORE AR ) 35t 4% HE 2 AH

XA, 4350 0. 109 38.,0. 104 59, FF 1A 1 38 %
BE BS54 0.018 31 ~ 0. 084 72, H: v 37 83 BE 14 &% /N
(0.018 31), Hlt #fiAHR K (0. 084 72)

R3 FRARWBEEHEEES(T=/A) 5EEMMER( L=/

Table 3 Genetic distances (below triangle) and genetic differentiation coefficient(above triangle) among Eremias multiocellata populations

HiIX Region 52 Inner Mongolia il Gansu T & Ningxia BT Xinjiang
P54l Inner Mongolia 0. 053 69 0.443 15 0.318 72 0. 686 41
Hift Gansu 0. 097 36 0.084 72 0. 449 01 0.41779
T H Ningxia 0. 056 67 0. 086 33 0.040 39 0.72076
ST Xinjiang 0.109 38 0. 087 36 0.104 59 0.018 31

T ML AR R i e

Note: Bold fonts represent genetic distances within the population.

Fo e R (3R 3) , BHAKI] F o 0. 318 72 ~
0. 72076, Hr i 5 T EAHAR] Fo R (0. 720 76),
BRSNS BEAIRI Y (0. 686 41) , 22 W5 45 1
5 XA BRI AR B S s ik, ML Z T,
THS5NGERHARN F i, 1R 0.318 72, i1
TG AR AR RAR . S s AR

SERPEE R, BT ND2 KN FE 5 3547 T AMOVA,
S5 W OR RS AL A S VAR 9 51, 09%, B
N AL AR 505 48. 91%, 3 FL AT , & %Y
T st 1% 25 1) [F] I 52 FEAR 1] 34k S5 BER st AL A8 R )
R, SR Fo 0,510 89, Ui B IZ M R MR 8 AL 2y
AR (3R 4) .
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Table 4 Analysis of molecular variance results for genetic variation in Eremias multiocellata

AR S AR H 5 A VB % PR SR LA /% SRBAE LR B (F)
Source of variation df Sum of squares Variance components Percentage of variation Global F-statistics
FEIAIE] Among population 3 1244.518 16. 539 62 51.09
0.51089
HEUK N Within population 108 1551.776 15. 834 45 48.91
J7T Total 111 2796. 294 32.374 07
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Figure 2 BI phylogenetic tree constructed based on ND2 gene sequences
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Figure 3 ML phylogenetic tree constructed based on ND2 gene sequences
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Figure 4 Median-joining haplotype network in four geographical populations of Eremias multiocellata based on ND2 gene sequences
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Table 5 Neutrality tests results of Eremias multiocellata populations

based on Tajima’s D and Fu’s Fy

HiIX Region Fu’s F Tajima’s D
521 Inner Mongolia 2.994 -0. 500 96
T X Ningxia -1.493 -1.203 79
Hf Gansu 6. 806 -0. 496 80
BriE Xinjiang -1. 040 -2.217 61
ST Total 1.512 -0.59370
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Figure 5 Nucleotide mismatch distributions in four geographic populations of Eremias multiocellata based on the ND2 gene sequences
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Appendix A Sampling information of Eremias multiocellata used for ND2 gene analysis
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