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2016-A-1 Phylogenetic and population genetic studies for conservation of nonhuman primates in Myanmar

Aye Mi San (Mawlamyine University) FTARIILE : BHEZ

Myanmar holds a great diversity of nonhuman primates as many as 16 species. However, most of them are threatened due
to illegal hunting for foods and pet trade and habitat degradation by anthropogenic activities. Under the planned research
“International Cooperative Research on Evolution and Conservation of Asian Primates”, I analyzed variations in
mitochondrial DNA in macaques (Macaca fascicularis aurea: Mfa, M. arctoides, M. leonina and M. mulatta) to obtain the
phylogeographical information necessary for conservation of each species in Myanmar.

For the Myanmar’s long-tailed macaque (Mfa), I investigated the phylogenetic position of Mfa by analyzing of mtDNA
and Y-chromosomal sequences. Fecal samples of six inland populations were collected and used for DNA extraction. I
determined approx. 1.5 kb of the mitochondrial 12S-16S region and approx. 2.3 kb of TSPY (testis-specific protein, Y
chromosome) gene. In order to avoid amplifying the NUMT, the long-PCR product of the 9 kb region of mtDNA was used
as a template to amplify the target region. Phylogenetic trees were inferred by Bayesian analysis for mtDNA and by
maximum likelihood method for TSPY by employing the DNA sequence data of other macaques representing 5 species
groups in the genus. Five and two haplotypes were detected for mtDNA and TSPY from the samples examined, respectively.
A monophyletic cluster of Mfa mtDNA was included in the sinica-group while Mfa TSPY was placed in the
fascicularis-group. Incompatibility of the phylogenetic position of Mfa between mtDNA and Y chromosomal trees suggests
a possible hybrid origin of Mfa. This unique character of Mfa can allow recognizing Mfa as an evolutionary significant unit
in long-tailed macaques. The result of the study of Mfa was presented at the 5th Asian Primates Symposium (Sri
Jayewardenepura, Sri Lanka, 20 October 2016).

Next, I developed a genetic marker for the detection of intra-specific variation: the mitochondrial 1.8kb region that
included a full length of cytochrome b gene and hyper variable region 1 of D-loop. In Mfa, the 1.8 kb region was more
variable than the 12S-16S region (average P-distance among different haplotypes was 0.0152 for the 1.8 kb region and
0.0049 for the 12S-16S region). Similarly the 1.8 kb region was determined for M. leonina and M. arctoides and M. mulatta.
The result of phylogenetic analysis indicated that Myanmar’s M. leonina separated into at least three haplogroups. As to M.
arctoides and M. mulatta, further study will be necessary including more samples in order to elucidate the phylogeography
in Myanmar and detect the local conservation units. This result was presented at the following conference: Generalization
Meeting of Planned Research Program 2014-2016 "Evolution and Conservation of Asian Primates", Pre-symposium
meeting for generalization meeting of cooperative research program of Primate Research Institute, Kyoto University (Sri
Jayewardenepra University, 17 October 2016).
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2016-A-20 Study on phylogeography of macaques and langurs in Nepal

Mukesh Chalise (Tribhuvan University) FTPRRIIGE @ JIIEF

I continued ecological observations and have collected fecal samples for the phylogeographical study in 2016. The aim of
this program was to increase geographical information to assess ecological and evolutionary status of rhesus and Assamese
macaques and Himalayan langurs from DNA analysis. In particular, I planned to compare the mode of local genetic
differentiation among primate species in the Himalayan region. In previous years we collected some samples of primates
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from Churia range, Mid-hills and upper mountain regions of Nepal from east to west Nepal in different altitudinal gradients.
However, still we want to cover the wider areas of Nepal where primates were observed by MKC. Qur setting laboratory
facility at Kathmandu currently since 2015 allows us to take PCR products for this program. Non-coding region of mtDNA
was sequenced and phylogeography of subject species was assessed by molecular phylogenetic and population genetic
analyses. I have also compared the data with those from other distribution areas, such as India, Bhutan, Sri Lanka, China
and Thailand to evaluate the taxonomic status of monkeys in Nepal. Molecular assessment in the proposed program was
particularly important at first for evaluation of a new species, Arunachal macaques, White-cheeked monkeys in
sinica-species group of macaques. It is also valuable to investigate biological contrast observed in South Asian colobines by
adding new information on Nepalese langurs. We are very interested in testing the validity of “convergence hypothesis™
proposed by Karanth (2003), Karanth et al. (2008 & 2010), new sites of different munzala population (Chakraborthy et al.
2014) and also new species from China (Cheng Li et al. 2015) which assume a unique morphological convergence in
macaques and langurs adapting to various niche in South Asia, specially The Himalayan region. I have used in larger extant
the facilities and deposited samples in Dr. Kawamoto’s laboratory to do PCR, DNA sequencing and computer analysis. I
had compared mtDNA variations of macaques and langurs in Nepal. We could establish a protocol of the DNA analysis
which is applicable to the primate populations living in Himalayan region. We also set up a small facility in Kathmandu to
extract DNA from collected fecal specimens in 2014 and further enrich in 2015 by the support of Dr. Kawamoto and Prof.
Hamada of PRI. Our recent analysis suggested their phylogenetic proximity. But, we need to increase the number of
samples and to cover wide areas of their habitats to get confident results. During the cooperative research program, I was
attending 5th Asian Primate Symposium organized by PRI, Inuyama and Jayabardhane University held in Colombo 15-24,
Oct, 2016. I had collected samples from different altitudinal gradients of the Nepal Himalaya. It ranges from Churia range
of south to the lap of inner valleys of the Himalaya for macaques fecal samples whereas for Langur samples from Tarai
plain (100masl) to high Himalayan pasture (4500masl). We had collected more than 125 samples covering a span of
1000km of Nepal from east to west and 200km of south to north (Photos 1, 2).

2016-A-21 Ecological and phylogeographical study on Assamese macaques in Bhutan

Tshewang Norbu (Department of Forest and Park services, Ministry of Agriculture and Forest, Royal Government of
Bhutan) FYAIRIGE @ JIIERF

Due to recent discovery of new macaque species in Arunachal Pradesh and southeastern Tibet, evolutionary study of
Assamese macaques (Macaca assamensis) in Bhutan becomes an important research subject in order to elucidate
evolutionary and phylogenetic relationship among Asian macaques. In this study, we focused on Assamese macaques
inhabiting two major river basins in western Bhutan. A total of 83 fecal samples were collected along the Wang chhu and
the Ammo chhu rivers during May 2016 — Jan 2017. Fecal DNA was examined to compare the genetic features among
populations in the study areas. We successfully sequenced the control region of mtDNA genome at Primate Research
Institute in March 2017. Sexing was performed by PCR test with amelogenin primers to compare female specific mtDNA
haplotypes. Two step PCRs, first with long PCR and second with target PCR, were used to avoid interference by numt
(nuclear mtDNA). Finally, complete sequences of the non-coding region were determined for 48 samples during laboratory
work in Inuyama. Phylogeographical assessment suggested that genetic differentiation among the riverine populations were
not simply associated with geographical relationship. Some of haplotypes found in different river areas clustered together.
The populations inhabiting Wang chhu river basin showed a conspicuous pattern of DNA relation where monkeys in the
mid basin were separated from those in lower or upper basin. We will extend this phylogeographical investigation to other
populations in central and eastern Bhutan.
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We explored the relationship between social contact networks and the spread of pathogenic strongyle nematode parasites
in chimpanzees and bonobos. Social network characteristics were compared to each individual's parasite load to investigate
how different positions in groups can affect the transmission of disease. Results results were compared between the two
species.

Fecal samples collected from bonobos (Pan paniscus) in Wamba, Democratic Republic of Congo, were examined in Dr.
MacIntosh’s parasitology laboratory at PRI. A modified simple sedimentation method was used for parasite species
identification and for quantifying the number of gastrointestinal nematode eggs per gram of faeces (EPG) as a surrogate
measure of parasite infection intensity. Strongylid eggs, Strongyloides eggs, dicrocoeliid trematode eggs, Trogodytella
trophozoites and Capillaria eggs were detected. Similar to Hasegawa’s parasitological survey in bonobos in Wamba
(Hasegawa et al. 1983), the intensity of helminth eggs in our samples was usually very low (mean EPG= 3.79 = 4.46).
Troglodytella and Strongyloides were the most prevalent parasites, with all samples examined testing positive.
Parasitological data from chimpanzees (Pan troglodytes) in Kalinzu, Uganda were already available to be included in the
analyses.

The social network position of each individual was determined using association data taken from ‘1 -hour party” data that
have been continuously collected from (1) chimpanzees in Kalinzu and provided by Dr. C. Hashimoto and (2) bonobos in
Wamba and provided by Dr. T. Furuichi. Scan data collected from chimpanzees in Kalinzu were also used in the social
network analyses to compare to the results obtained form the ‘l-hour party’ data. Social network analyses were
implemented using sna and igraph packages in R. Network metrics such as degree, strength, eigenvector centrality and
betweenness, obtained from the aforementioned behavioural data were correlated to the parasitological data by constructing
generalized mixed-effect models. We found that strength and centrality have a significant effect on the intensity of
strongylid infection in bonobos, whereas no social metrics could predict the intensity of infection in chimpanzees. These
results suggest that bonobo’s position within their social network influences their level of infection by gastrointestinal
nematodes. The different outcome found with the chimpanzee model may be explained by divergence in social association
patterns between the two great ape species and this will need further investigation. A manuscript will be under preparation
for a submission this year.
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