
 

 
 

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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B-17 Identification and Promoter/enhancer analysis of HERV-K LTR elements in primates 
Heui-Soo Kim, Jungwoo Eo, Hee-Eun Lee (Pusan National Univerisity)     

Human endogenous retroviruses (HERVs) and related sequences account for ~8% of the human genome. It is thought that HERVs 
are derived from exogenous retrovirus infections early in the evolution of primates. Among the three HERV classes, class II HERVs 
exist in the lowest frequency in the human genome, but they include the HERV-K family, which is the youngest family and is known 
to have actively mobilized since the divergence of humans and chimpanzees. For better understanding the regulatory mechanism, 
HERV-K expression in four primates was performed. First we tried RT-PCR with human reference gene; GAPDH, chimpanzee 
reference gene; EEF2, and HERV-K env. As the figure 1 shows, all four species’ tissue has expression of HERV-K. In addition, the 
western blot was performed to check the protein expression of HERV-K and R env protein in various tissues of four kinds of primates. 
Each sample is labeled in the figure 1. The expression of HERV-K env protein shows expression in most of tissues except for 
pancreas, tongue, and testis (fig.2). Also, the orangutan ileum shows no expression. For HERV-R env protein, the expression pattern 
shows similar as HERV-K env protein. The HERV Env proteins were observed moderate to high levels in each tissue, showing 
tissue-specific or species-specific expression patterns. In addition, transcription factor binding sites for HERV-K102 was detected by 
the program called TRANSFAC v8.0 (fig.3). The primers were designed into 4 sets, with fixed reverse primer as shown in the figure 
3. As a result of the luciferase assay, LTR primer (F4) shows the highest promoter activity from all four primers in both A549 and 
HCT116 cell lines. These data suggest a biologically important role for the retroviral proteins in a variety of the healthy tissues of 
primates. 

B-18 infant handling  
 

Infant Handling IH

－97－



 

 
 

IH
A 2

3 IH
217.5

17 2

 

B-19 Population genetics of Macaca fascicularis (long-tailed macaque) throughout Thailand: mainly focus on their 
hybridization range with M. mulatta (rhesus macaque) 
Srichan Bunlungsup, Suchinda Malaivijitnond (Chulalongkorn University)  

The aim of this study is to investigate the impact of zoogeographical barriers in Thailand on the genetic structure of long-tailed 
macaques (Macaca fascicularis) and their hybridization with rhesus macaques (M. mulatta). mtDNA and Y-chromosome (SRY and 
TSPY) genes of long-tailed and rhesus macaque living in Thailand and vicinity were analyzed. Based on mtDNA analysis, all 
monkeys were divided into five clades; Sundaic insular, Sundaic Thai Gulf, Vietnam, Sundaic Andaman Sea coast and Indochina, 
respectively. Interestingly, monkeys lived at the Sundaic peninsular were separated into Thai Gulf and Andaman sea side, and the 
latter was grouped with Indochinese population. We supposed that during the glacial period, some monkeys from South-easternmost 
Indochina (Southern Cambodia/Vietnam) migrated across the land bridge westward to peninsular Malaysia, moved northward along 
Andaman Sea coast and inhabited the areas. From Y-chromosome analysis, the limited gene flow from male rhesus macaques 
southward to long-tailed population was detected around the Isthmus of Kra. Though, our findings support the previous reports, the 
more complex results are found. 
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B-34 The Comparative Biomechanics of the Primate Hand.  
William Irvin Sellers (University of Manchester)  

This project was focused primarily on the acquisition of a range of comparative biomechanical data in order to better understand 
the evolution of manual dexterity among the primates. Our primary dataset was obtained by filming individual animals held at PRI. 
This entailed extensive preparation work at PRI ensuring access to the enclosures and adequate space for setting up the cameras and 
lights needed for the experiments as well as designing suitable arrangements for allowing the subject animal to interact manually with 
various food items. The filming itself was carried out over a 2 week period in August 2015 and was in general very successful. For 
the first time we used 8 synchronised cameras and this allowed us to cover a larger angular range for better 3D reconstruction. 
However this innovation was not without its difficulties since it meant that we generated a great deal of raw data and the time taken 
for data transfer and archive is appreciable. The extra cameras also produced a number of hardware challenges with reliable 
synchronisation that had to be overcome. We also trialed new software for 3D photogrammetric reconstruction and this, coupled with 
the extra cameras, means that we have achieved our basic objective of capturing the 3D finger movements in Japanese macaques, 
capuchin monkeys, and a spider monkey in manual feeding tasks involving different sized food items. This is a major achievement 
and is the first time such data have been obtained. However we are still at the stage of data analysis. Our current system captures the 
3D outlines automatically but the underlying skeletal movements that are an essential part of understanding the musculoskeletal 
processes need to be calculated based on surface anatomical feature. This calculation process requires considerable operator 
intervention in its current form and it extremely time consuming. We are therefore currently working on automatically fitting hand 
outlines to the point cloud data so that the skeletal movements can be extracted both more accurately and much more rapidly. We are 
similarly working on how to best present this complex, multidimensional dataset in a form suitable for publication since this is the 
first time such data has been examined in this way. At the same time it has become clear from our initial analysis that we need to 
improve some aspects of our experimental design. It is likely that the camera placement used with 8 cameras could be improved and 
we wish to trial different camera arrangements to improved the directional coverage, and reduce the issues associated with fine finger 
movements being obscured. In addition we need to extend the range of hand use tasks to cover a wider range of grip styles. The 
monkeys have strong grip preferences and the current tasks only allow subtle differences associated with different sized food items. 
We therefore need to experiment with a larger range of manual tasks including locomotor hand use so that we can measure the major 
classes of hand use that have been described in the literature. 
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B-37 Determining the correlation between primates abundance and habitat quality index based on the application of 
protein-to-fiber ratio analysis of mature leaves of dominant tree species in logged forests in Sabah, Malaysia 
Henry Bernard (Institute for Tropical Biology and Conservation, Universiti Malaysia Sabah)  

Discussons have been made with my local research collaborator (DR. Ikki Matsuda) during the short term visit to PRI on the 
potential of using habitat quality index, measured as mature leaves protein-to-fiber ratio, to predict primate population abundance at 
local spatial scales in Sabah. The analysis was further extended to include not only research sites in Sabah, but also sites elsewhere in 
Kalimantan, Sumatera and Peninsula Malaysia. All raw data on crude protein and fiber (ADF) from 6 diferent sites on Borneo (i.e., 5 
sites in Sabah and 1 site in Kalimantan) and 1 site in Sumatera have been integrated. In addition, secondary data form 1 site in 
peninsular Malaysia were obtained and included in the overall data pool. Altogether, the data set combined represented the crude 
protein and ADF of mature leaves of dominant tree species from Abai, Sukau, Danum Valley, Kalabakan, Klias, Sebangau, 
Pangandaran and Kuala Lompat. However, the main issue with regard to estimating folivores primate biomass at the different sites 
remains unresolve, due to differences in the methods used to estimate the primate biomass at the different sites. Moreover, there were 
sites where primate biomass estimates are non-available. Therefore the analysis between habitat quality index and primate biomass 
for the different sites is still pending. It was envisaged, however, that this issue will be settled in the near future. A discussion was 
also held on how to write the paper in connection with the obtained data and intensive literature research was made based on 
available resources at PRI. All chemical analysis of leave samples have been completed and a simple laboratory procedure to assess 
particle size of primate feces have been observed. The primate particle size analysis may become useful in the future in connection 
with dietary studies of primates which is a topic related to the current data analysis on leaf quality index. During the visit, a draft 
paper co-authored by Dr. Ikki Matsuda and other collegues, was produced which has been submitted for potential publication. Lastly, 
we have discussed concerning future research collaboration between ITBC,UMS and PRI. 
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B-48 Genomic Evolution of Sulawesi Macaques 
Bambang Suryobroto(Bogor Agriculture University)  

Sulawesi macaques are exceptional as the seven species evolved allopatrically in an island that is less than 5% of the whole 
coverage area of the genus Macaca. The island itself is part of the zoogeographical realm called Wallacea that is highly endemic. 
There are three issues regarding the evolution of Sulawesi macaques. The first is taxonomic status, the second phylogenetic 
relationship, and the third hybrid population problem. Recent development in DNA technology (next generation sequencing, NGS) 
leads to the ability to read the whole genome of an individual. This immense genomic data provide an opportunity to find the most 
taxonomically informative loci to base the phylogenetic hypotheses and also to observe the gene dynamics of hybrid population. Dr. 
Yohei Terai (Soken-dai) and I went to Palu in Sulawesi, near the boundary of the distribution of two macaque species, Macaca 
tonkeana and M. hecki. We sampled DNA from nine individuals of M. tonkeana and ten of M. hecki. We constructed genomic DNA 
libraries from all 19 samples, and subsequently captured the exon sequences using exon capturing kit. The average size of libraries 
were 550 bp. We will determine the exon sequences from the libraries. 

B-49 Greater sensitivity in yellow-blue (YB) color of dichromat monkeys 
Kanthi Arum Widayati (Bogor Agricultural University)  

Macaque monkeys have trichromatic color vision homologous to that in humans. However, through molecular genetic analysis, 
previous study demonstrated the existence of a dichromatic genotype among the crab-eating macaques. Previous research showed 
that dichromat monkey could not discriminate colors along the protanopic (colorblind) confusion line, though trichromats could. 

Present study aims to study sensitivity in yellow-blue (YB) color and luminance of colorblind monkey and compare it with 
colorblind-gene carrier and trichromat monkeys. We used several blue and yellow colors with three levels of contrast and six 
levels of luminance to paint dots arranged to be discernible as a global pattern. Visual stimuli are presented on screens of two 
iPods, and each was placed on top of a reward hole. Monkeys were trained to choose target from distractors to get the reward by 
sliding the appropriate device. So far we found that there are no differences between dichromat, trichromat and carrier monkeys in 
detecting the target. We need to introduce lower contrast stimuli to find the threshold. Now we are doing experiment with 
additional fund other than kyodoryo. 

B-50 Variation of Gene Encoding Receptor of PTC bitter taste compound in Leaf-eating Monkeys 
Laurentia Henrieta Permita Sari (Bogor Agricultural University)  
TAS2R38  is one of TAS2R multigene families that encode receptor to recognize bitter from PTC compound. TAS2R38 had been 

identified in many primates. TAS2R38 in human, chimpanzee, Japanese macaques exhibit intra-species polymorphism that lead to 
different behavioural response of individual. Taster individual show aversion to PTC, in contrast to tolerant in non-taster individuals.  
 Leaf-eating monkeys (Subfamily Colobines) are unique among primates because their diet mostly consisted of leaves that 

perceptually tasted bitter to human. Based on  behavioral experiment, Chiarelli (1963) found that five individuals of three species of 
Colobines have non-taster phenotype. Thus, we conducted preliminary behavioral experiments of PTC-tasting on leaf-eating 
monkeys kept in Ragunan Zoo. The result indicated that nine individuals of genus Trachypithecus, Presbytis and Nasalis were all less 
sensitive to PTC compared with macaque.  

－104－



 

 
 

Genomic DNA of leaf-eating monkey was obtained from fecal samples. After DNA extraction, TAS2R38 gene region was 
specifically amplified using standard PCR reaction. The result showed that there are some polymorphisms in the TAS2R38 genes of  
the monkeys. By calcium imaging methods, we found the cell expressing TAS2R38 receptor of leaf-eating monkeys have lower 
respond to PTC compared to macaque similar with the behavioral respond of the monkeys against PTC. 
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B-87 DNA analysis of wild rhesus macaques in Southern China 
Zhang Peng, Chengfeng Wu, Yuanmengran Chu Sun Yat-sen University  

I and my student Miss Xiaochan Yan cooperated with Dr. Imai Hiroo, Primate Research Institute of Kyoto University. Based on 
amplifying, sequencing and other molecular techniques, we successfully selected a set of microsatellite loci for the study group, and 
we found it was high homology among Rhesus macaque in Neilingding Island. As a result, we successfully selected 4 high 
polymorphism microsatellite locus of 10 candidate locus to establishing kinship network and compared to affiliative behavior 
network. We found it was significant correlation between kinship network and affiliative behavior network, which supported to kin 
selection theory. The result also suggests that with amplification several times, fecal sample is a suitable DNA source for wildlife 
genetic research. In 22 Nov, 2015, we invited Prof. Matsuzawa Tetsuro to visit my lab in Sun Yat-sen university, China, he gave an 
impressive lecture to students. From March 3-6, I attended the 5th International Symposium at Primatology and Wildlife Science in 
Inuyama. I thanks Dr. Imai and his colleagues at PRI for their great advice and helps, and hope to have more chances for such 
cooperation. 
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