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Abstract

Mitochondria DNA (mtDNA) haplotypes were identified with single-strand conformation polymorphism
(SSCP) for the exotic rodent (Rattus exulans) found in Jian Township, Hualien County, Taiwan. The
objectives of this study were to examine distribution patterns of the haplotypes and to determine
biogeographical origins of this exotic rat. We found four distinct SSCP haplotypes, Types I, II, IIT and
IV, in a segment of 372 base-pairs in the mtDNA control region. Types I and I were dominant and
occurred widely in the sampling area, while Types III and IV were restricted, each to a single sampling
location. When the sequences of the four haplotypes obtained in this study were compared with the
sequences of 32 R. exulans haplotypes available in NCBI, Type I was identical to the sequence from
Thailand, Type IV differed to one sequence from Sulawesi by only one base pair. The results indicated
that this species of exotic rat in Hualien might be originated from the Southeast Asia mainland and Malay

Archipelago. The presence of four haplotypes suggested that there were at least two invasion events.
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Table 1. Nucleotide differences (below diagonal) and Tamura-Nei genetic distances (above diagonal)

among four mtDNA haplotypes (Types I-1V) of Rattus exulans in Taiwan

Haplotypes Type 1 Type 111 Type IV
Type I 0.022 0.028
Type 11 5 0.025 0.025
Type 111 8 0.034
Type IV 10 12
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Fig. 1. Phylogenetic relationships expressed by a neighbor-joining network among four mtDNA haplotypes
(Types I-1V) of Rattus exulans from Hualien, Taiwan and 32 haplotypes of those reported from Southeast
Asia, Southeast Asia and Near Oceania, and Remote Oceania by NCBI (R1-R25 and R27-R33).
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Table 2. Mean nucleotide differences (below diagonal) and Tamura-Nei genetic distances (above diagonal

) of mtDNA haplogroup of Taiwan and those from Southeast Asia, Southeast Asia and Near Oceania,

Remote Oceania, and Thailand proposed by Matisoo-Smith and Robins (2004)

Haplogroups 1 2 3 4 5
1. Taiwan 6.8/0.043 0.039 0.040 0.052 0.026
2. Southeast Asia 6.3 1.7/0.010 0.057 0.066 0.047
3. Southeast Asia & Near Oceania 6.4 9.0 2.4/0.015 0.051 0.029
4. Remote Oceania 8.5 10.7 8.2 2.0/0.012 0.045
5. Thailand 43 7.5 4.8 7.3 0/0
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Fig. 2. Distribution patterns of four mtDNA haplotypes (Types I-IV) of Rattus exulansin Jian Township,
Hualien County (pies, haplotypic frequencies of rats captured at each of the sampling locations; red,
green, blue, and yellow, respectively, Types [, I, III and IV; dotted lines with arrow heads, hypothesized

directions of range expansion of the rats from the Chung-Hwa Pulp Factory).
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