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A-4 MtDNA phylogeography of slow lorises in Vietnam: Conservation and reintroduction program 
Hao Luong Van (Center for Rescue and Conservative Organisms, Vietnam)  

The slow loris, including two species (Nycticebs bengalensis and N. pygmaeus) of Vietnam, is the vulnerable species in the IUCN 
Red List. In Vietnam, they are being overhunted for illegal pet trade, use for meat and materials of illegal traditional medicine. Center 
for Rescue and Conservative Organisms (CRCO) protects diverse organisms from the illegal trade, including the slow loris, and carry 
out the reintroduction of them to the wild. Although it is to be desired that such animals would be reintroduced into their original 
habitat, we don’t have the method to get information about it. In order to establish a system that can make clear the original habitat of 
the protected animals using DNA information, in this study we analyze the mtDNA sequence of the slow loris from known origin of 
habitat. 
I examined 9 N. bengalensis and 5 N. pygmaeus, which included individuals without information of origin. DNA was extracted from 
hair samples. Firstly, I sequenced the cytochrome oxidase subunit 1 (COX1) gene of mtDNA and carried out the phylogenetic 
analysis together with dataset of Somura et al. (2012) to genetically check the species for my morphologically identified specimens. 
Next, I determined the 1.8 kb region including the whole length of cytochrome b gene and a partial sequence of D-loop, as a marker 
for analysis of original habitat of the slow loris. To avoid mis-amplifying mitochondria-like sequences integrated in the nuclear 
genome, I performed the 2 step PCR, consisting of the long accurate (LA-) PCR that amplify the region spanning 9 kb of mtDNA and 
the second PCR using the LA-PCR product as template to amplify the target region, and then, carried out DNA sequencing. 
I could sequence the 1.8 kb region for all the samples examined. In N. bengalensis, 6-8 base substitutions were detected among 7 
individuals from the northwestern region of Vietnam and 4 substitutions were found between 2 individuals from Soc Son Rescue 
Center, Hanoi (their origins were not known). There were 24-28 substitutions between the sample groups of the northwestern region 
and Soc Son Rescue Center. These results show that the 1.8 kb region is possible to be a good marker to analyze the origin of locality 
of N. bengalensis. Further study is necessary to accumulate the sequence data from the samples collected widely from their range in 
Indochina. As to N. pygmaeus, more samples should be examined. On the other hand, the utility of COX1 as a marker of species 
identification would be suspected because the COX1 phylogenetic tree did not clearly separate N. caucong from our N. bengalensis 
samples. 

A-5 Phylogenetic and population genetic studies for conservation of nonhuman primates in Myanmar 
Aye Mi San (Mawlamyine University, Myanmar)    

The purpose of the study is to extract phylogeographical information necessary for conservation of Myanmar’s nonhuman primates 
(NHP) by clarifying the phylogenetic relationship among the local populations and the phylogenetic status of Myanmar’s NHP within 
the range of each species. In 2015, the 2nd year of the planned research “International Cooperative Research on Evolution and 
Conservation of Asian Primates”, I examined new 4 populations of Myanmar’s endemic subspecies of the long-tailed macaque 
(Macaca fascicularis aurea; Mfa), and extended the phylogeographical research to other macaques. The present study is the first 
report of DNA analysis for inland populations of Mfa although the island populations of Mfa from southern Myanmar have already 
been examined (Bunlungsup et al. 2015). Firstly, I sequenced approx. 1200 bp of the whole length of mitochondrial D-loop region for 
all the individuals from 4 populations of Indian Single Rock Mountain (n=6), Bayin Nyi Cave (n=6), Mt. Zwekabin (n=1), and Kha 
Yon Cave (n=5). There was no mtDNA variation within each population while mtDNA sequences differed among 4 populations. As 
Bunlungsup et al. (2015) analyzed the partial sequence of cytochrome b (Cyt b) gene, I sequenced approx. 1.8 kb region that includes 
the whole length of Cyt b gene and hyper variable segment 1 of D-loop for further comparison. Similarly, I sequenced the 1.8 kb 
region for 3 individuals of M. leonina and one M. arctoides from Ye, Mon State and carried out phylogenetic analysis. The 3 
sequence data of leonina obtained here was analyzed with another 7 data of leonina from different area in Myanmar. The result 
indicated that Myanmar’s M. leonina separated into at least 3 haplogroups; the first one formed a cluster with the Bangladesh sample, 
the second was related to the Thai South haplogroup, and the third was included in the cluster of Thai North and M. silenus. As to M. 
arctoides, more samples should be collected and examined in order to elucidate the phylogeography of the species in Myanmar. 
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A-12 Ecological and phylogeographical study on Assamese macaques in Bhutan 
Tshewang Norbu (Renewable Natural Resources Research and Development Centre, Yusipang, Department of Forest and Park 
Services, Ministry of Agriculture and Forests, Royal Government of Bhutan) :  

I have collaborated with Japanese primatologists, including the counterpart of this cooperative research program, in a government 
program for mitigation of agricultural damages and initiated a basic biological study on human-monkey conflicts in Bhutan. The aim 
of this cooperative research program was to learn the field and laboratory techniques that are commonly used in ecological and 
phylogeographical studies of the Japanese macaque in order to apply them for the basic research on the Assamese macaques (Macaca 
assamensis) in Bhutan. I visited a few spots of monkey habitats in Japan to learn the electric fencing system for the damage control. 
Methods of phylogeny assessment and genetic monitoring of populations were introduced by the counterpart then we discussed the 
plan for future population study of the Assamese macaque in Bhutan. I examined fecal samples to confirm the protocols of DNA 
extraction and PCR amplifications for sexing and mtDNA sequencing. The techniques and methods in fecal DNA analysis were 
transferred to Bhutan where animal genetics laboratory was recently established in a government institution. The taxonomy and 
evolutionary status of the Assamese macaque in Bhutan is controversial due to recent revision by discoveries of related new species 
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in the neighboring countries of India (Arunachal Pradesh) and China (Tibet). I will continue field observation and sampling to apply 
the obtained knowledge to conduct ecological and phylogeographical study in Bhutan. 
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A-21 Decoding Global Networks in Tourettism using PET and Electrophysiological methodologies 
Kevin W. McCairn Ph.D. (Korea Brain Research Institute), Masaki Isoda (Kansai Medical University)  

Objectives 
Tourette syndrome (TS) is a childhood onset neurological disorder which manifests motor and vocal tics. Using a nonhuman 

primate model (NHP) of TS, the aim of this study was two-fold: (1) to quantify the behavioral effects of limbic (vocal tic) relative to 
sensorimotor (myoclonic tic) network striatal disinhibition; (2) to determine how differences in cortico-basal ganglia-thalamic 
(CBTC) and cerebella (Cb) activity, as assessed through PET imaging, single unit and LFP recording differentiate abnormal 
behavioral profiles. 

Primary scientific findings 
In order to disrupt physiological activity in the limbic and sensorimotor networks, we injected a small amount of the GABA 

antagonist bicuculline into the nucleus accumbens (NAc) (limbic) or the putamen (sensorimotor) in two monkeys, adding to a 
database of three other animals. Our injection protocol for the NAc successfully evoked repetitive vocalizations in all animals. The 
sound of their frequency spectrum is best described as a ‘grunt’. The site that caused vocal tics was consistently localized in the NAc 
across all the monkeys, i.e., approximately 4 mm rostral to the anterior commissure. To elicit motor tics, the bicuculline injections 
had to be placed in the dorsolateral sensorimotor putamen, caudal to the anterior commissure. In such cases where repetitive tics 
occurred in the orofacial region and/or the arm region, no vocal tics were ever observed. The localization of vocal tics to the NAc 
supports the premise that vocal tics emerge as a consequence of limbic network dysrhythmia. 

Our next step was to identify more globally which brain regions were activated following disinhibition of the NAc. We found that 
regional cerebral blood flow (rCBF) significantly increased in the ACC, amygdala, and hippocampus, bilaterally (T value > 3.37, 
uncorrected p < 0.001; Figure 1). This activation pattern was unique to the vocal tic model; in the motor tic model, significant 
increases in rCBF were observed in the M1 on the side ipsilateral to the injection site and in the cerebellum on the contralateral side 
(Figure 1). The contrasting activation profile was best captured by a direct comparison of rCBF between the two tic models. The 
ACC, amygdala, and hippocampus were each activated significantly more strongly in the vocal tic model than in the motor tic model 
(T value > 5.47, corrected p < 0.05) (Figure. 1). By contrast, M1 and the cerebellum were activated significantly more strongly in the 
motor tic model (T value > 5.47, corrected p < 0.05). 

Major scientific achievements 
We are pleased to report that on the strength of the already acquired data (supported by the PRI collaborative grant), that we have 

submitted and published the PET imaging and LFP data regarding vocal tics to the scientific journal Neuron. The manuscript “A 
primary role for nucleus accumbens and related limbic network in vocal tics” was accepted for publication and released into the 
public domain in January 2016. 
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A-26 Molecular classification of the grey langur and purple-faced langur in Sri Lanka 
Charmalie AD Nahallage University of Sri Jayawardenepura Michael A. Huffman 

The evolution of langurs and macaques in southern Asia is a topic of growing interest, and Sri Lanka is an important but 
understudied piece of this puzzle. Sri Lanka, situated southeast of India with a geological history of being connected to the 
sub-continent several times, is classified as one of the world biodiversity hot spots in terms of species, genetic, ecosystem, and 
geographical diversity. The three sub-species of the endemic toque macaque (TM), the four sub-species of the endemic purple-faced 
langur (PFL), and the Hanuman or grey langur (GL), a species found across the Indian subcontinent, are distributed across the diverse 
mosaic of climatic and ecological zones of Sri Lanka. We previously reported a disparity between the phenotypic and mtDNA 
diversity of toque macaques whereby all three purported subspecies came under two major mtDNA haplogroups, segregated roughly 
into two different major elevation zones; mountainous and coastal regions. In this study we present preliminary results on the 
phylogeography of GL samples. Eighty-two Sri Lankan GL samples (64 feces, 20 blood) originating from 22 different populations 
across the species’ distribution were analyzed. DNA was extracted and the successfully amplified PCR product was sequenced for 
cytb and D-loop. GL clustered mainly into one large cluster, with 4 minor clusters. Further analysis and sample collection will be 
necessary before coming to firm conclusions, but PFL clustered with GL into the same haplotype in one small cluster where they live 
sympatrically, suggesting local hybridization. 
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A-36 The genetic profile of Taiwanese macaque groups 
Hsiu-hui Su Institute of Wildlife Conservation, National Pingtung University of Science and Technology, Taiwan  
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This study was aimed to verify markers that can be applied to the genotyping of microsatellite DNA in the fecal samples collected 
from a Taiwanese macaque population located in southern Taiwan. A total of 16 microsatellite markers that have been tested on the 
Taiwanese macaque population in Oshima were chosen for the study. Among the 16 markers, 10 markers resulted in detectable 
polymorphism on the loci. The fecal samples used in the microsatellite genotyping were first screened by the c-myc test for the DNA 
quality. The HVR I of mtDNA was also sequenced and the result showed that the haplotype (740 bp) of two neighboring groups were 
different from each other by 31 bp of substitutions in this provisioned region. The 10 microsatellite markers will be applied to the 
paternity analysis in the Taiwanese macaque to investigate their reproductive strategies. This non-invasive method to study genetic 
structures also contributes to the conservation of the Taiwanese macaques in Taiwan by revealing the human impact on translocating 
macaque groups in the past. 

Keywords: microsatellite marker, maternal inheritance, provisioning, translocation, Macaca cyclopis. 

A-37 Study on phylogeography of macaques and langurs in Nepal 
Mukesh Chalise (Central Department of Zoology, Tribhuvan University, Nepal)        

The trade of DNA samples becomes difficult due to recent ratification and enforcement of international regulation Nagoya 
Protocol. This trend changed our collaboration in cooperative study on evolution and conservation of non-human primates in Nepal. 
In this fiscal year program, we start to establish a laboratory in Kathmandu where we can prepare DNA samples from fecal 
specimens and can perform DNA amplification by standard PCR procedure in order to continue phylogeographical study on 
macaques and laugurs in Nepal. We opened the laboratory in December 2015 and conducted a feasibility study of mtDNA typing for 
non-human primates for the first time in the country. Firstly, we extracted DNA samples from fecal specimens preserved in lysis 
buffer based on the protocol developed in the last year program. Both Assamese macaques and grey langurs were examined for 
partial sequencing of control region, 16S ribosomal RNA and cytochrome b in the mitochondrial DNA genome. Of 26 specimens, 
consisting of 20 macaques and 6 langurs from 8 localities, 19 were successfully amplified by PCR. We also got good results in sexing 
with amelogenin primers for 19 samples. Obtained PCR products were sequenced in Japan to confirm the applicability of newly 
obtained PCR products for sequencing analysis. Our preliminary examination of cytochrome b fragments yielded fine results for four 
out of six samples of grey langurs. Obtained Nepalese sequences were compared with deposited DNA sequences in database. 
Nepalese samples formed a single cluster with high bootstrap value and a reported haplotype (N2) from Ramnagar (Karanth et al. 
2010) was placed aside of the Nepalese cluster. 

(2)  
B-1 Developing a model of cold- and heat-stressed primate thermoregulation from Japanese macaques (Macaca fuscata) 
Cynthia Thompson (Grand Valley State University), Chris Vinyard (Northeast Ohio Medical University), Susan Williams (Ohio 
University), Sylvain Perez (Ecole Nationale Veterinaire de Toulouse)           

This project aims to assess how Japanese macaques (Macaca fuscata) utilize behavioral and physiological mechanisms during 
seasonal thermoregulation.  During 2015, we conducted our second research season (summer; winter data collection occurred in 
2014) at the Kyoto University Primate Research Institute from July 11-31.  During this time we successfully collected data on 
thermoregulatory variables for five adult animals (n=2 males, n=3 females).  We gathered a total of 1,048 observation hours.  
These behavioral data are currently being used to calculate the effects of temperature, solar radiation, humidity, and wind speed on 
the time spent moving, body position, and choice of sunny vs. shaded location.  During this past data collection season we also 
collected 94 fecal samples.  These were lyophilized, extracted, and assayed via ELISA to determine levels of the thermoregulatory 
thyroid hormone fT3.  We found significantly lower levels of fT3 in the summer compared to the winter (ANCOVA: F= 41.5, 
p<0.001), with summer samples having fT3 levels, on average, 2.87pg/ml lower than winter samples.  Additionally, season 
explained 45.9% of the variance in fT3 levels; for comparison sex explained only 2.2% of the variation in fT3.  These results 
suggest that Japanese macaques significantly boost thyroid hormone levels during the winter, likely to increase basal metabolic rate 
and generate heat.  Since fT3 levels are linked to energy expenditure, lower fT3 levels in the summer likely reflect a strategy to 
lower not only heat generation, but also to conserve energy. Our results indicate that these animals utilize thyroid hormones, a 
relatively expensive and longer-term physiological pathway, as a mechanism of seasonal thermoregulation. 
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