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Influence of Riverine Barriers on Genetic Structure of Rattus tanezumi
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Abstract: Rivers may hinder population migration and promote genetic differentiation of terrestrial animals. Most studies
testing the riverine barrier hypothesis have yielded positive results while very few studies do not support this hypothesis. In
this study 384 Asian house rats ( Ratius tanezumi) were collected from Yunnan China. By combined use of the sequence
markers of mitochondrial ( mtDNA) and nuclear ( IRBP) the influence of five local rivers on the population genetics of
R. tanezumi was tested. A total of 81 mtDNA haplotypes and 135 IRBP haplotypes were determined and many of which
were shared by two or more of the six geographic regions. AMOVA analyses showed that most variations happened either
within populations or among populations while very few variations ( < 15%) happened among the six geographic regions
formed by the five rivers. SAMOVA analysis classified the mtDNA sequences into three groups while no genetic differentia—
tion was detected on IRBP. Our results concluded that riverine barriers in the study area had little influence on the genetic
structure of R. tanezumi.
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Table 1 Geographic information and sample size of Ratfus tanezumi in this study

1

County Locality ID Latitude /° Longitude /° Sample size Geographic group 1D
Chengjiang CJ 24.689 70 102.982 80 4 G5
Changning CN 24.874 91 99. 644 67 10 G2

Dali DL 25.783 17 100. 126 44 7 G5
Fugong FG1 26.860 44 98.871 80 5 G2
Fugong FG2 26.890 81 98.871 51 8 Gl
Fugong FG3 26.495 52 98.897 28 9 Gl
Fugong FG4 26.540 11 98.897 18 3 G2
Fugong FG5 26.981 15 98.864 27 2 G2
Fumin FM 25.388 48 102.612 07 6 G5

Fengqing FQ 24.590 11 99.914 53 10 G2
Gengma GM 23.571 26 99.317 34 10 G2
Jiangcheng JC 22.561 00 101.872 82 G3
Jingdong JD 24.455 62 100. 834 78 9 G3
Jinghong JH1 21.914 90 100.780 87 10 G2
Jinghong JH2 21.869 97 100.990 59 9 G3
Jinghong JH3 21.841 72 100.979 61 8 G2
Jinghong JH4 22.015 90 100.811 07 9 G3
Jinping Jp 22.723 40 103.238 00 2 G4
Lancang LAC 22.556 07 99.932 30 9 G2
Longchuan LC 24.247 65 97.879 64 10 Gl
Lianghe LH 24.846 86 98.324 51 10 Gl
Longling LL 24.662 60 98.867 06 9 Gl
Luoping LP 24.806 35 104.222 61 8 G6
Lushui LS1 25.908 14 98.841 87 8 Gl
Lushui LS2 25.914 49 98.831 43 9 G2
Lushui LS3 25.649 92 98.883 50 9 Gl

Luxi LX 24.534 33 103.759 77 1 G6
Mengla MEL 21.360 60 101. 636 36 11 G3
Maguan MG 23.012 47 104.398 36 8 G5

Menghai MH 21.994 88 100. 490 34 8 G2
Mojiang MJ 23.415 14 101.653 69 5 G4
Mile ML 24.065 58 103.505 03 9 G6
Mangshi MS 24.406 63 98.531 48 8 Gl
Mengzi MZ 23.360 49 103.479 32 3 G5
Nanhua NH 25.192 03 101.287 60 8 G5
Qiubei 0B 24.030 23 103.778 90 10 G5
Shuangjiang SJ 23.491 36 99.838 19 8 G2
Shiping SP 23.700 24 102.545 17 13 G5
Tengchong TC 25.031 59 98.496 57 10 Gl
Tonghai TH 24.117 88 102.749 56 7 G5
Ximeng XM 22.647 26 99.607 52 10 G2
Yongde YD 24.074 44 99.383 33 8 G2
Yingjiang Yl 24.708 05 97.932 54 10 Gl
Yuanjiang YJ1 23.569 01 102.014 46 G4
Yuanjiang YJ2 23.669 99 101. 868 41 G4
Yuanjiang YJ3 23.410 32 102. 040 20 G4
Yuanjiang YJ4 23.711 86 102.006 17 G5
Yanshan YS 23.738 36 103. 806 61 10 G5
Zhenkang ZK 23.775 77 98.825 87 10 G2
Zhenyuan Y 24.005 38 101. 107 06 10 G4
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Fig. 1 Geographic distribution and grouping of Rattus tanezumi
1 ; o
Abbreviations are the same as the locality ID in table 1; the same below.

2 mtDNA IRBP AMOVA 3 mtDNA IRBP SAMOVA
Table 2 AMOVA results of mtDNA and IRBP Table 3 SAMOVA results of mtDNA and IRBP of Rattus tanezumi
markers of Rattus tanezumi

G KK | S i Source of variation
LIS I sene ~value Structure teste
Gene df Source of variation ~ Percentage of variation/% AG AP WP Fep
3 13.33 2 42 +18 46.11 11.73 42.16 0.461 1
mtDNA 44 33.04 3 32 +16 +2 47.62 10.05 42.32 0.476 3
334 53.63 T : : e o
5 462 mtDNA 4 32+15+2+1 49.26 8.52 42.22 0.4926
IRBP a 7,26 5 32414 +2+1+1 49.78 7.73 42.49 0.497 8
718 38,12 6 32+13+2+1+1+1 50.13 7.09 42.78 0.501 3
2 49 +1 34.50 7.08 58.42 0.3450
SAMOVA mtDNA K 3 48 +1 +1 19.00 8.68 72.32 0.190 0
FCT . K>3 IRBP 4 47 +1+1 +1 14.32 8.74 76.94 0.143 2
i K =3 5 46 +1+1+1+1 13.57 8.74 77.70 0.1357
° 6 43+3+1+1+1+1 13.14 7.51 79.35 0.1314
3 (S1 ~8S3) 32 . T AG, AP WD -
16 2 ( 2) 5 IRBP FCT Notes: AG. among groups AP. among populations within group WP.
within population.
K
IRBP . (Gl ~
( 3), G6) o
81 mtDNA 15 2 2
o G2 ~G6 mH3 o
135 IRBP 49 2 2
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