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INTRODUCTION )
The Asian Tiger Mosquito Aedes albopictus, is one of the 100 most invasive species in the world and a vector of human diseases. In the last 30 years, v
human activities, in particular the trade of used tires, have fostered the spread of this species from its native range in East Asia to Africa, Europe and
the Americas. While the modern invasion of Ae. albopictus has been the focus of great interest by the scientific community, the population history of
the species in its native range is still not understood. Here we analysed genetic variation at mitochondrial DNA markers with the aim to investigate
phylogeographic structure and historical demography of the native populations of Ae. Albopictus. At this aim individuals from 18 localities across the
native range of the species (Table 1) have been analysed for sequence variation at mitochondrial DNA genes encoding for the cytocrome oxidase | (COI)

and nicotinamide adenine dinucleotide (ND5).

Code Locality (Country) Lat. Long. Sample h 3
size

RESULTS 1 Choral uji (Japan). 34°21N  133°29°F 14 0.47240.136 0.00060.0005
Seventy haplotypes were found, defined by 65 nucleotide substitutions. Overall | 5 [ieces Uias " 33-00n oeee 5 [7IEOTS 000060000
haplotype and nucleotide diversity estimates were 0.954 (+ 0.007) and 0.0030 (+ | 4  Okinawa (Japan) 20754 27 43E 41 05090 ORI
) B Hanguhou (China) 30°16'N 120°11'E 7 0.286+0.200 0.0006+0.0005

0.0017), respectlvely. 6 Zhenyuan (China) 27°13N 108°18'E 10 0.533+0.095 0.0004+0.0004
Phylogenetic analysis (Fig.1) showed the occurrence of two main clusters of | 7- Shanten(China) 23722 416°40°F &  0.893%0.111 0.0019%0.0013
yuan (Taiwan, China) 23°12'N  120°50'E 1 0.800£0.114 0.0012+0.0008

haplotypes, which displayed a striking geographic pattern: all the individuals col- | . v Phur (Vietnam)  21°18'N 105°34E 15  0.933£0.050 0.00230.0014
lected from mainland Asia (samples from 1 to 16, Table 1) belonged to the cluster | ! Hanoi (Vietnam) 20755N 105751 13 0.950£0.042 0.00140.0010

11. Phuntsholing (Bhutan) 26°34'N 89°16'E 11 0.946+0.053 0.0021+0.0014
1, while all the individuals from Indonesia belonged to the clusterll (samples 17-18, | 12  Gelephu (Bhutan) 26°36'N  90°31E 10 (.544+0.103 0.0018%0.0012
. . 137 Chiang Mai (Thailand) 18°51'N 98°36'E 13
Table 1). SAMOVA also supported the occurrence of two main groups of populations | .\ | . Thaitand)  18°41N  e9-47E 10 gz;;:gg;g gggg:ggglj
corresponding respectively to mainland Asia and Indonesian“populations (for K = | 5. Ratchaburi (Thailand)  13°10'N  99°50€ 3 = -
16. Songkhla (Thailand) 6°48'N 100°35'E 13 0.539+0.161 0.0007+0.0005
2 FCT = 0.63), while within mainland Asia no further phylogeographlc structure | (7. Toii (ndonesia) 1°06'S  122°49E 10 0.82240.097 0.0013%0.0009

was observed. y ’/ 18. Semarang (Indonesia) 5°14'S 119°27'E 15 0.514+£0.116 0.0007£0.0006

Table 1. Geographical origin, sample size, haplotype diversity, h (+ SD), and
nucleotide diversity, x (+ SD) for the 18 sampled populations of Aedes albopictus.

Demographic analyses showed the signature of past demographic expansion for the populations on
mainland Asia. Indeed, the mismatch distribution, computed as implemented in the software
DnaSP 5.0, appeared smooth and bell-shaped (Fig. 2a) and the raggedness index (r = 0.02, P =
0.04) supported a fitting of the observed mismatch distribution to the expected distribution
under the sudden expansion model. The time since expansion started for mainland Asian popula-
tions, was estimated from the parameter tau (= 2ut). Assuming p= 1x108 the expansion event
would have taken place from roughly 35,000 years ago. No signature of past demographic growth
was evidenced for Indonesian populations (mismatch distribution appeared multi-modal, Fig. 2b,
andr = 0.08, P = 0.48).
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Figure 1. Phylogenetic relationships among haplotypes inferred

using the statistical parsimony network as implemented in the o1 2 3 4
ftware TCS.
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Sequence analyses revealed non-negligible genetic dlverSIty [evels c the view that native popu-
lations of Ae. albopictus harbour little or no mitochondrial gehetlc versity (Birungi & Munstermann;,
2002 and reference therein). The pattern of geographic variation of mitochondrial genetic diversity
observed (i.e. significant differentiation between Asian andilndonesian populations and no
phylogeographic structure across all mainland Asian) is also consistent to the patterns observed at
nuclear markers in previous studies conducted using allozymes (Kambhampati et al., 1991; Urbanelli
et al., 2000). Further sampling throughout Indonesia is required to investigate the possible existence of -
further lineages in Indonesian islands, as well as their relationships with the Asian lineage. On the other G# s ¢ BE AT

hand, the lack of phylogeographic structure observed in mainland Asia could be explained by the past Number of differences
population expansion inferred. On the basis of the geographic distribution of genetic diversity and of Time (years ago)

the genealogical relationships between haplotypes (Table'1, Fig. 1), it can be hypothesized that, from a

source area located approximately in the Indochinese Peninsula, the species would have experienced Figure 2. Historical demographic analyses of Asian popula-

. 4 x A ‘ tions: (a) Mismatch distribution for populations of mainland
both demographic and spatial expansion, colonizing the temperate areas (China and Japan). Asia and (b) for Indonesian populations. Histograms show the
The time span in which the expansion was inferred, encompasses part of the last glacial phase 3:;:":‘:n:‘:;‘:;‘:f:de:"::rﬂl‘;‘:;;h:);;‘g::;ed cistrbition
(including the Last Glacial Maximum, 18,000-14,000 years ago) and the post glacial phase (since 14,000
years ago). In tropical regions, during glacial phase, the glacio-eustatic depression of the sea level | |GG
fully exposed the Sunda shelf, which increased the habitat potentially available for the species. In tem-
perate regions genetic and archaeological data suggest the occurrence of a south-north expansion into
the East Asia mainland of the human populations after the LGM (Soares et al., 2008). Because of the :ﬁﬁ;nfe;\unstermann LE. 2002 Ann. Ent. Soc. of Am, 95: 125-32.
adaptability of Ae. albopictus to exploit human made breeding sites, the human expansion could have |Kambhampatis, Black IV WC, Rai KS. 1991. Heredity 67: 85-94
played a major role in the expansion of the tiger mosquito in the temperate areas. N s et 000 Shener Hes B

™ f i X - & % o - % il Soares P, Trejaut JA, et al. 2008. Mol. Biol. and Evol. 25: 1209-18
Following this scenario the current geographic distribution of the tiger mosquito in Asia would be the | ypanelli s, Bellini R, Carrieri M, et al. 2000. Heredity 84: 331-37.
result of the response of the species to the environmental changes due to Pleistocene climatic oscilla-
tions, and of its shared history with human populations since the post-glacial phase.
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