
Phylogeographic analysis of  mitogenomes of  five tropical Asian birds 

Discussion 
Our comparative phylogeographic analysis reveals 
commonalities and discrepancies among the five study 
species. For the two species with Western Ghats 
samples (A. longirostra and I. puella), samples from this 
region are sister to and highly divergent from birds 
from Indo-Burma (regions 3, 5, 8, 9, and 10), 
suggesting that separation of  populations has 
occurred over a long period of  time. The peripheral 
islands of  Palawan and Java often hold divergent 
populations (for A. longirostra and I. puella, and strong 
support in P. atriceps). Borneo also often contains 
populations that are distinct from those of  the Malay 
Peninsula, suggesting that even though land bridges 
were routinely formed between these two landmasses 
in the past, they did not necessarily facilitate extensive 
gene flow. The Indo-Burma region provides a diverse 
display of  phylogenetic patterns, as it contains one to 
three divergent lineages per species, with lineages 
segregating in an East-West manner. 
Difficulties in utilizing ancient mtDNA include 
increased degradation with time (average of  23% of  
samples were eliminated from analysis due to missing 
data), as well as the provision of  solely matrilineal 
genetic information; it would be interesting to see if  
nuclear DNA yields comparable relationships. Further 
expansion upon the project may include comparative 
analysis of  age and sample quality, potential biological 
factors in relation to distribution, and exploration of  
non-synonymous changes in protein coding genes 
(Table 1).  
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Methods 
•  Acquire samples from globally distributed museums, 

including NMNH; extract mtDNA from the toe pads of  
birds, and sequence using a sequence capture approach; 
assemble a reference genome for each species 

•  Map reads for each sample to reference, call consensus 
based on samples (Geneious) 

•  Calculate parsimony informative sites (MEGA) 
•  Create multiple sequence alignment from consensus 

sequences (MAFFT) 
•  Manually edit alignments (Geneious) 
•  Partition alignments (PartitionFinder) 
•  Generate phylogenetic trees with branch support (RAxML, 

MrBayes) 
•  Plot samples’ collection sites (Google Earth) 

Introduction 
Phylogeography is a subdiscipline of  evolutionary biology that 
takes into account how space and time affect the population 
divergence history of  a species (Hewitt, 2001). We used a 
phylogeographic approach to study five tropical rainforest bird 
species from Asia: Arachnothera longirostra, Irena puella, Niltava 
grandis, Pycnonotus atriceps, Stachyris nigriceps. Individual members 
of  these species can be found in museum collections 
throughout the world, with collection dates going as far back 
as the 1800s. The mtDNA of  specimens were used to analyze 
the intra-species phylogentic relationships, with a further 
evaluation of  the geographic localities and the organization of  
the phylogenetic trees. 

Objective 
Use mitochondrial genome data to investigate the population 
divergence patterns of  five species of  tropical Asian birds. 
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Regions 
1.  Borneo (BRN) 
2.  Java (JAV) 
3.  Laos (LAO) 
4.  Malay Peninsula (MP) 
5.  Myanmar (MYR) 
6.  Palawan (PLW) 
7.  Sumatra (SUM) 
8.  Thailand (THL) 
9.  Tonkin Guangxi (TG) 
10. Vietnam (VTM) 
11.  Western Ghats (WG) 

Figures. From left to right: mitochondrial genome organization for bird species A. longirostra (one control region) and S. nigriceps (two control regions), the remaining three organisms have similar 
mitogenomes to A. longirostra; phylogenetic trees with time scaled branch lengths; colored bars correspond to adjacent map; map with collection site. 

Table 1. Parameters of  edited alignments for Arachnothera longirostra (A.l.), Irena 
puella (I.p.), Niltava grandis (N.g.), Pycnonotus atriceps (P.a.), and Stachyris nigriceps (S.n.). 

References 
Bird species images used from http://www.hbw.com, aside from P. atriceps  found at http://www.birding.in 
Background image used from http://mikelbilbao.photoshelter.com/image/I0000PzIrvj9Cz3Y 
Gray-scale map image used from http://classified-blog.com/photogms/blank-map-of-asia-quiz 
1.  Figtree v1.4.3pre. (2015). Available from http://tree.bio.ed.ac.uk/software/figtree/  
2.  Google Earth v7.1.5.1557. (2015). Available from https://www.google.com/earth/ 
3.  Hewitt, G. M. (2001). Speciation hybrid zones and phylogeography – or seeing genes in space and time. 

Molecular Ecology, 10(3), 537-549. 
4.  Huelsenbeck, J. P. and Ronquist, F. (2001). MRBAYES: Bayesian inference of  phylogeny. Bioinformatics, 17, 

754-755.                       
5.  Katoh, K. and Standley, D. M. 2013. MAFFT Multiple Sequence Alignment Software Version 7: improvements 

in performance and usability. Molecular Biology and Evolution, 30(4), 772-280. 
6.  Kearse, M., Moir, R., Wilson, A., Stones-Havas, S., Cheung, M., Sturrock, S., Buxton, S., Cooper, A., Markowitz, 

S., Duran, C., Thierer, T., Ashton, B., Mentjies, P., and Drummond, A. (2012). Geneious Basic: an integrated and 
extendable desktop software platform for the organization and analysis of  sequence data. Bioinformatics, 28(12), 
1647-1649. 

7.  Kumar, S., Stecher, G., and Tamura, K. (2015). MEGA7: Molecular Evolutionary Genetics Analysis 7.0 for 
bigger datasets. Molecular Biology and Evolution, 33(7), 1870-1874. 

8.  Lanfear, R., Calcott, B., Frandsen, and Forthcoming, P. PartitionFinder 2: new methods for selecting 
partitioning schemes and models of  molecular evolution for large datasets. In preparation. 

9.  Ronquist, F. and Huelsenbeck, J. P. (2003). MRBAYES 3: Bayesian phylogenetic inference under mixed models. 
Bioinformatics, 19, 1572-1574. 

10.  Stamatakis, A. (2014). RAxML version 8: a tool for phylogenetic analysis and post-analysis of  large phylogenies. 
Bioinformatics, 30, 1312-1313. 

0.01

52126

80201

459990
307417

219071

23171

23173

91634

307418

65321

12308
91636

534528

38541

220091

36446

68966

52076

18051

68967

58174

585629

47450

534529

10813

*

90/1

*

*

*

*

70/0.95

*

86/1

86/0.96

*

95/1

96/1

*

99/1

99/1

A. longirostra

0.01

12300

44126

535506

306183

114777

535501

112994

10787

27994

306186

112990

160375

631832
137713

15257b

359147

27995b

620545

139566
139563

137711

91441

*

65/0.99
80/1

88/1

79/1

*

96/1

96/1 99/1

88/0.95

**

81/1

98/1

*

83/1

99/1

99/1

N. grandis

0.01

43852

38984

112577
139756
16118

313387

112576
156056

12641b

47021

64314

77504

450852

182876

139759

313386

58540

12642b

42709

156057

77511

50/0.91

79/0.99

94/1

*

*

99/1

85/0.98

* *

96/1

49/0.94

87/0.99

*

P. atriceps

0.01

10737

265883

68729

589679

15183

139856

196421

10755

51017

589692
78736

112341

589674

589678

78756

91030

330586

267907

51000

78924

15246

9957

534904

38021

78922

112342

91010

15245

267896

*

*

77/1

*

*

*

*

99/1

*

92/0.97

*

80/1

*

94/1

96/1

52/1

*

85/0.97

*

73/0.99

*

*

S. nigriceps

0.01

73857

79464

237499

17353
124243

51044

47008

278423

462684

9680
76836

79454

82751
114178

534777

177788

114180

90853
142997

139744

123311

90856
475601

68535

213980

57075

68529

38966

311146

565014

450549
452227

56492

48/0.95

78/1

*

72/1
*

*

80/1

79/1
*

87/0.78

71/0.99
67/0.99

99/1

88/1

*
*

99/1

96/1

*
*77/0.88

99/1

I. puella

http://www.hbw.com
http://www.birding.in
http://mikelbilbao.photoshelter.com/image/I0000PzIrvj9Cz3Y
http://classified-blog.com/photogms/blank-map-of-asia-quiz
http://tree.bio.ed.ac.uk/software/figtree/
https://www.google.com/earth/

	Phylogeographic analysis of mitogenomes of five tropical Asian birds
	Objective
	Introduction
	Methods
	Discussion
	Acknowledgements
	References




