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Abstract: To elucidate the genetic diversity and adaptive evolutionary mechanisms of different geographical
populations of the plateau zokor (Eospalax baileyi) , in this study PCR was conducted to amplify and clone the
MHC-DRB gene exon 2 in 121 individuals from eight distinct geographical populations. The results showed
that the MHC-DRB exon 2 of the plateau zokor exhibits high polymorphism, with significant genetic differentia-
tion among populations. Geographical isolation was identified as the primary factor driving population diver-
gence. Codon usage bias was observed in nucleotide composition. Neutral tests indicated that the plateau zokor
population had not undergone recent expansion, and the maintenance of genetic polymorphism was primarily
driven by natural selection. The findings of this study will provide a theoretical basis for further investigating the
genetic adaptation of MHC genes in Eospalax baileyi and their effective population management.
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1.2.1 DNARR i ] F1 i K-28 8 /& 05 il 4
2N R R B LA R R B DNA L 4R BUS
DNA £ — 20°CURA h R A7 , DA = S48 .

1.2.2 PCR ¥ ¥ 4= & &l 5 18 i Primer Pre-
mier 5 FPFAR 15 [ 58 3 PR 20 B 27 H R vt A A B
J i B4 41, it e B R B MHC -DRB 2 [ 7 51
2# ., FH CACAGCACGTTTCTTGCATCA,R
J AATGAACCCAATCGAGCCCC, 3B kI & N
53.5C 1% i1 b 5t S B AE Wy BB By A7 R F)
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(V8 %) 4 i, PCR W ARy 25 pL, Hov 4o &
12 pL. Green Taq Mix, 10 pl. ddH,O, 1 pI. DNA #%
A B TSI 45 1 plo PCRJ B 240 : 95°C T
A8 M 4 min, 94°C7AE ¥ 40 s, 53. 5°CIE k 30 s, 72°C#E
11 min, 7528 34 K, SRk J5 72°CHE 1 10 min, 575 4°C
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RAF . PCR Y™ 7= 4 2 4l Ak 3 57 & 4li Ak )5 % £ 5]
PMd19-T #&4& , 444k 2= DH5o &2 S 410, A,
P HCER B [ TR U T R TR S AR L B SR S 48k 1Y PR
PR % 2 b R R W R B Ry A IR R (P )
HEAT R[]I )
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Table 1 Sampling information of Plateau zokor

KA H 5 Sampling location 2 J¥ Longitude

2 Latitude

MK Elevation/m FEAEL Sample size

TFEE MR 2 B (CD)
TR A R N Rk 2 (LQ)
TG AL 2 B (HY)

97°17'25.49"E
102°21"30.88"E
101°6'52.21"E

HoR ARl R E (T 102°45'15.53"E
Hilgg LI RO 2 (B2 102°15"20.09"E
HilEE B R AR S (DHD 102°5'53.10"E
HilFE LW EMZ 2 (SD) 102°11'31.29"E
A Kl B R FEH(DT) 101°37'45.13"E

33°7'18.98"'N 4380 21
34°17'25.56"N 3650 19
37°5'11.95"N 3400 22
37°11'21.11"N 3100 17
37°2'6.84"N 3060 9
36°54'47.46"N 2960 9
36°42'5.08"'N 2820 12
36°52'6.25"N 2840 12

1.2.3 A3 a4 i MEGALL O #4245 F it
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W 2 0¥ 5 Bk B 4R L AR S 7 gL 8L (Vardable
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BAE O

2 ER5H5W

S5 FE AR T 8 A i By BRUAS 7] 1 iy 34 A
BEL 2L 121 HAR B BUAE SR . & v BE Y T 3R 1R
MHC-DRB exon 2 J¥ 4 J5 , il o tbxf 5% 89 , i &
18 5 232 4K BE R 263 bp (0B BT 5 . )5 LL 0 v
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Table 2 Genetic diversity of MHC-DRB exon 2 in Plateau zokor
B BEASE SR fﬁﬁé’ﬂﬁfiﬂl BB AR Z AR %ﬁ?‘iﬁ%#ﬁ A R AL S %
Population Number  Variable site bllngleto'n Number of 'Hap'lotype Nuclejotlde d /\thrage number
variable sites  haplotypes(H) diversity (Hd) iversity (x) of differences(K)
2 (CD) 37 29 14 21 0.890 0.024 32 6.2012
fig il (LQ) 42 20 8 21 0.926 0.015 37 3.9198
2 (HY) 39 31 14 20 0.928 0.018 57 4.7341
KOLCTZ) 40 20 14 16 0.845 0.009 17 2.3371
EHL(BZ) 21 10 5 10 0.867 0.008 07 2.0818
ZLA(DH) 19 9 4 10 0.901 0.008 16 1.7362
2 (SD) 17 18 9 15 0.985 0.017 21 4.3897
K (DT 18 12 5 9 0.856 0.010 15 2.5882
BARZT) 232 88 43 82 0.954 0.016 98 4.3300
®3 BEMBRMHC-DRBSNEF 25 FE &5 B 8 i & R B fn it 1B BE 5
Table 3 Mean genetic distance based on MHC-DRB exon 2 gene in Plateau zokor
FhE Population  FKZ(CD) fig i (LLQ) MFE(HY) KOLCTZ) EHL(BZ ZKA(DHD A2 (SD) KA (DT
2 (CD) 585.26 685.47 821.06 765.85 741.48 729.29 700.23
fig i (LQ) 0.0368 405.98 398.33 374.66 358.73 328.76 360.61
e (HY) 0.0366 0.0137 183.10 127.22 112.11 131.30 64.81
PN AUVA) 0.0382 0.0126 0.0140 59.50 82.50 92.17 132.93
EAHL(BZD 0.0402 0.0130 0.0152 0.0131 24.38 46.79 73.47
ZRA(DHD 0.0361 0.0105 0.0123 0.0094 0.0110 31.13 52.56
2 (SD) 0.0426 0.0169 0.0190 0.0202 0.0180 0.0171 66.78
(DT 0.0373 0.0126 0.0146 0.0110 0.0136 0.0105 0.0195
VE: B = M B B (k) L = A 842 B B
Note: The upper triangle is the geographical distance (km), and the lower triangle is the genetic distance
F4 BEMREMBEHNERER(Nm)MS LB (Fst{E)
Table 4 Gene flow and F'st among populations in Plateau zokor
F i Population £ CD fikih LQ WHEHY KL TZ 4L BZ R F DH FAZ SD Ki@ DT
£ (CD) 0.1379 0.1127 0.2615 0.2079 0.2696 0.2156 0.2051
fig it (LQ) 0.1380 —0.0070 0.2058 0.1348 0.2095 0.1581 0.1229
M E(HY) 0.1123 —0.0069 0.1403 0.0861 0.1389 0.1069 0.0789
KOLCTZ) 0.2595 0.2058 0.1403 0.0852 0.0183 0.0039 0.1601
MFL(BZ) 0.2066 0.1350 0.0863 0.0855 0.0218 0.0094 0.0658
ZRAT(DHD 0.2677 0.2096 0.1390 0.0183 0.0223 —0.0225 0.1129
A2 (SD) 0.2122 0.1578 0.1060 0.0038 0.0089 —0.0221 0.0958
K (DT 0.2024 0.1223 0.0782 0.1591 0.0651 0.1121 0.0942

P L =R AR TR A B (Nom ) s F = A A 45 FORE [ 1) 43 AR F8 B (Fse (B

Note: The upper triangle in the table is the gene flow between populations (Nm) ; the lower triangle is the differentiation index (Fs¢)
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Fig.1 Regression analysis of geographic distance between populations with differentiation index and geographic distance between
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Table 5 Nucleotide compositions of MHC-DRB exon 2 gene sequence in different populations of Plateau zokor

i 5L 7 4 Nucleotide content/ %

Fi#¥ Population

T C A G GC GC, GC, GC,
£ (CD) 21.0 24.0 24.4 30.6 54.6 33.4 74.2 56.1
T (LQ) 21.2 23.7 24.6 30.5 54.2 32.4 74.5 55.8
g5 (CHY) 21.2 23.8 245 305 54.3 32.4 74.5 55.8
KH(TZ) 21.1 23.9 24.8 30.3 54.1 32.2 74.0 56.2
EHL(BZ) 21.2 23.7 24.8 30.3 54.0 32.2 73.8 55.9
£ MDD 21.1 23.8 24.8 30.4 54.2 32.7 74.0 55.9
A% (SD) 21.0 24.0 24.5 305 54.5 32.4 75.2 55.8
Fif (DT) 21.2 23.6 24.7 30.5 54.1 32.5 74.0 55.8
BRZT) 21.1 23.8 24.6 305 54.3 32.5 74.3 55.9

T e b2 T B BEE 43 S T Sy R i s K 5 C Sy L E 5 A S IR IS 5 GO S IS GC SRy R GRS C 19 B3 i GC O BB — 35 % F GC
FhE s GO A TS T GC B ot s GO B = %% 7 GC & 4k

Note: The bases in the table above are: T for thymine; C for cytosine; A for adenine; G for guanine. GC for the total content of base G and
base C; GC, for the GC content of the first codon; GC, for the GC content of the second codon; GC, for the GC content of the third codon

*6 BEREBMBRAEMEEMHC-DRBEENETF 2K dy/dg L EFN A ERE T 55 47
Table 6 dy/ds and Neutral detection analysis of MHC-DRB exon 2 gene in different populations of Plateau zokor

Fl i Population Tajima’s D Fuand Li’s D [F] L FE 7% dy Ak A L5 74% dg AR w(dy/dg)
FrZz(CD) —0.9533 P>0.10 —2.0667 0.297 0.38 0.782
Tl (LQ) —0.6481 P>0.10 —1.1345 0.014 0.021 0.684
32 (HY) —1.1740 P>0.10 —2.2555 0.166 0.265 1.596
KHLCTZ) —1.4966 P>0.10 —3.2941 0.264 0.228 1.156
ENQEYA) —0.6707 P>0.10 —1.0051 0.465 0.351 1.326
AMDHD —0.7794 P>0.10 —0.6511 0.343 0.447 0.767
¥ 22 (SD) —0.8626 P>0.10 —1.0512 0.454 0.331 1.371
K (DT —0.9533 P>0.10 —1.3066 0.473 0.381 1.241
MARZT) —2.1578 P>0.10 —6.3289 0.087 0.08 1.079

TE cdy R AR R TR 5ds A Al SURZE 5dy/ds A W5 Z B Y LU AEL; P=>0. 01 7R 28 5 A ik 3%
Note: dy stands for non-synonymous mutations; dg stands for synonymous mutations; dy/dg represents the ratio between the dy/dg; P>

0. 01 indicates not significant differences
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