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a) Map of insular Southeast Asia depicting the range of Duttaphrynus melanostictus. Gray-
shaded islands represent native range of D. melanostictus, red-shaded islands represent
known introduced areas (with the year of introduction for some), and blue-shaded islands
represent the range of Varanus komodoensis. Yellow dots represent sampling localities for
genetic analysis.

(b) A D. melanostictus from Lombok Island.

c) Range of spatial niche model from Reilly et al., (2017)

(d) A V. komodoensis from Komodo Island



& A dramatic case of fatality was reported in Laos this species in 2006 (Keomany et al., 2007).

& The Asian Black spined Toad caused fatality to human being once again in Timor Leste in
2009 (Trainor, 2009).
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22 individuals of D.

melanotictus in total;

19 from Northern
Taiwan
3 from Central
West Taiwan



& QUESTIONS:

& Duttaphrynus melanostictus in Tatwan 1s coming from which
ancestor? Chinese clade or South East Asian clade?

& What is the Dispersal mechanism and pathway of D. melanostictus
in Taiwan? Human-induced dispersal or natural dispersal?

& Is D. melanostictus invasive in Taiwan?
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Saigon Port, Ho Chi Minh City of Vietnam Taichung Port, Taiwan
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1)

2)
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The species originates from South
East Asia (SEA) and it is invasive
in Taiwan as a result of human-
induced dispersal,

the species originates from South
East Asia, and dispersed over land
bridges,

the species comes from the
Chinese mainland through human-
induced dispersal,

the species originates from the
Chinese mainland, and dispersed
over land bridges during glacial
maxima.
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Geneious ver 11.0.4
Clustal W2

We aligned our 22
sequences of COllI-
ND3 with 202
sequences from
Wogan et al. (2016)

Model
GTR+I
GTR+G

GTR+I+G
HKY+G
HKY+I

Haplatype networks
conputation
Maximum

parsimony
approach:

DNA SP ver 5.0
PopART ver 1.7

| Parameters | InL
| 9 | -1077.47
| 9 | -1078.75
| 10 | -1078.92

| 5 | -1094.3

|5 | -1095.09

Nucleatides substitution Model Bayesianinference of
test phylogenetics

Partition Finder 2.0

J Modeltest 2.1 Mr. Bayes
Loci gene Exon Intron
position  position
mtDNA  COlll 1-51 -
ND3 52-332
NuDNA  SOX9
POMC

¢ Four chain ran for

| AlCc | AIC | BIC 10,000,000 generations

| 2173.5 | 2172.94 | 2207.19 using default priors.
| 2176.06 | 2175.5 | 2209.75
| 2178.53 | 2177.85 | 2215.9

| 2198.78 | 2198.59 | 2217.62 e 25% of tree discarded
| 2200.36 | 2200.17 | 2219.2

* Tree sampled every
2,000 generations

as ‘burn in’.
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Bayesian tree inferred from tRNA Gly-ND3 mtDNA fragments isolated from 224 individuals of
D. melanostictus
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Clade C

=== Cambodia (SEA_IT)

Madagascar
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Africa (Madagascar) D. melanostictus invasion begins from a single population in
Southern Vietnam and Cambodia population (Moore, 2014)



1) The species originates from South
East Asia (SEA) and it is invasive in
Taiwan as a result of human-
induced dispersal,

2) The species originates from South
East Asia, and dispersed over land
bridges,

3) The species comes from the Chinese
-oqenid mainland through human-induced
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QUESTIONS:

& Is there any influence of gene flow and Isolation by Distance (IBD)
on genetic variability between 8 populations of D. melanostictus?

& Is geographical distance matters to the genetic structures of D.
melanostictus populations?
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China Island 1,346.71  601.81 0

China border 2,14594  1,353.06 995.67 0
Southeast Asia-I 2,093.73  1,298.79 767.60 537.00 0
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The geographical distances (km) between 8 populations of D. melanostictus




m  Slatkin's linear FST

Regression coefficient (bY1) : 0.000389
Correlation coefficient (rY1l) :0.690049
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Scatter plot of Slatkin’s linear FST and Geographic distance. There is correlation between
geographic distance and genetic variation for 8 populations of D. melanostictus. Nearby
populations tend to be genetically similar than expected by chance and genetic distance
increasing



& Using Taiwan as case study, we trace human-mediated dispersal
influence in the dispersal activity of D. melanostictus.

& Natural dispersal 1s still one of the main dispersal mechanisms of
this species, only to prove how vigilant this nomadic toad.

¢ Under both scenarios, natural and human-induced dispersal, this
toad invasiveness 1s hard to prevent.

¢ However, geographical distance is still the main influence factor
for genetic variability of D. melanostictus in this study.

& We conclude the invasion status of this species in Taiwan as



Asian Black-spined Toad (D. melanostictus), REPUBLIC OF KOREA: GYEONGGI: Gimpo (37.642314°N,
126.646957°E, WGS84; 3 m elev.)
6 October 2013.



This study was supported by a grant from the Korean Environmental Industry
and Technology Institute (RE201709001) attributed to YJ.

B317 |

| ssoigrmue

Laboratory of Animal Communication = -

KENI

Korea Environmental
Industry & Technology Institute

- Frogteammenbersof Laboratory of Animal Conmrunication, BAHA



ik

S. Reilly, G. O. U. Wogan, A. Stubbs, E. Arida, D. Iskandar, and J. McGuire. Toxic Toad
Invasion of Wallacea: a Biodiversity Hotspot Characterized by Extraordinary Endemism. Global
Change Biology (in press). DOI: 10.1111/gcb.13877.

J. E. Kolby et al., “Stop Madagascar’s toad invasion now,” Naure Corresp., p. 2014, 2014.
K. L. Krysko et al., Zootaxa 3028, vol. 64. 2011.

S. Keomany et al., “Toad poisoning in Laos,” Am. J. Trop. Med. Hyg., vol. 77, no. 5, pp. 850-853,
2007.

G. O. U. Wogan, B. L. Stuart, D. T. Iskandar, and J. A. McGuire, “Deep genetic structure and
ecological divergence in a widespread human commensal toad,” Biol. Lett., vol. 12, no. 1, p.
20150807, 2016.

M. Moore, J. F. S. Niaina Fidy, and D. Edmonds, “The new toad in town: Distribution of the
Asian toad, Duttaphrynus melanostictus, in the Toamasina area of eastern Madagascar,” Trop.
Conserv. Sci., vol. 8, no. 2, pp. 440-455, 2015.



	�Beyond Allopatric Speciation: Testing for Genetic Homogeneity in Duttaphrynus melanostictus in Relation to Human-induced Dispersal���Department of Life Sciences and Division of EcoScience, Ewha Womans University, Seoul, Republic of Korea��
	Slide Number 2
	Madagascar toad invasion!
	Wallacean islands Toad Invasion 2016
	Fatality cases on human being
	Slide Number 6
	Sampling sites
	Slide Number 8
	Slide Number 9
	Slide Number 10
	Slide Number 11
	Bioinformatics analyses
	Slide Number 13
	Slide Number 14
	Clade A
	Clade I
	��Africa (Madagascar) D. melanostictus invasion begins from a single population in Southern Vietnam and Cambodia population (Moore, 2014)
	Slide Number 18
	Slide Number 19
	Slide Number 20
	Slide Number 21
	Slide Number 22
	Future challenge: where is next…?
	Slide Number 24
	Slide Number 25

