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pri-shiryo [at] mail2.adm.kyoto-u.ac.jp  

 
2017 ( 29 )  
 

1  

    
 Hominoidea 121 120 

 Hylobatidae spp. 65 53 
 Pan troglodytes 44 56 

 Gorilla gorilla 8 4 
 Pongo pygmaeus 4 7 

 Cercopithecoidea 7923 664 
 Macaca spp. 6180 507 

 Presbytis spp. 168 1 
 Semnopithecus spp. 4 4 

 Trachypithecus spp. 15 22 
 Colobus spp. 366 11 

 
Simias concolor 

132 0 

 Nasalis larvatus 0 1 
 Cercopithecus spp. 577 71 

 Erythrocebus patas 20 5 
 Cercocebus spp. 16 5 
 Theropithecus gelada 4 4 

 Papio spp. 419 29 
 Mandrillus spp. 20 3 

 Colobinae indet. 0 1 

 Cercopithecoidea indet. 2 0 

 Ceboidea 1682 288 
 Saimiri sciureus 1031 71 

 Aotus trivirgatus 64 23 
 Callicebus spp. 52 3 
 Alouatta spp. 60 4 
 Ateles spp. 16 12 

 Brachyteles spp. 3 0 
 Lagothrix spp. 19 2 

 Cebus spp. 101 34 
 Pithecia spp. 24 2 

 Cacajao calvus 1 0 
 Callimico goeldi 1 0 

 Cebuella pygmaeus 9 10 
 Callithrix spp. 169 64 

 Saguinus spp. 120 62 
 Leontopithecus rosalia 6 0 

 Callitrichidae indet. 0 1 

 Ceboidea indet. 6 0 

 Tarsidae spp. 1 1 
 Strepsirrhini 61 113 

 Lemur spp. 18 14 
 Varecia spp. 4 4 

 Microcebus spp. 0 1 
 Lepilemur mustelinus 1 0 

 Propithecus verreauxi 2 0 
 Nycticebus spp. 16 24 

 Perodicticus spp. 1 1 
 Loris spp. 1 4 

 Galago spp. 18 46 
 Galagidae indet. 0 1 

 Lemuroidea indet. 0 6 

 Strepsirrhini indet. 0 3 

 Unidentifiable 0 9 

 Total 9788 1186 
 

2  

[ ] Taxa [order/genus]  
 Carnivora 1073 

(1) Ailurus; (560) Canis, Nyctereutes, 
Vulpes; (238) Lutra, Martes, Meles, Mustela, Pteronura; 

(31) Callorhinus, Eumetopias, Zalophus; (5) 
Phoca; (2) Pinnipedia indet.; (8) Procyon; 

(143) Helarctos, Melursus, Selenarctos, Ursus; (53) 
Caracal, Felis, Leptailurus, Neofelis, Panthera, Prionailurus, 
Profelis, Puma; (5) Crossarchus, Mungos, Suricata; 

(27) Artictis, Paguma, Viverra 
 Perissodactyla 12 
(10) Equus; (2) Tapirus 

 Cetartiodactyla 469 
(352) Sus; (3) Tayassus; (53) 

Ammotragus, Antilope, Bos, Buvalus, Capra, Capricornis, 
Cephalophus, Ovis; (1) Giraffa; (47) Cervus, 
Hydropotes, Muntiacus; (10) Tursiops, Delphinidae 
indet.; /Family indet. (3) 

 Scandentia 51 
(51) Tupaia, Lyncogale 

 Soricomorpha  50 
(39) Crocidura, Suncus; (12) Euscaptor, 

Mogera, Urotrichus 
 Chiroptera 9 

(5) Pteropus, Rousettus; 
(1) Rhinolophus; (1) Pipistrellus;  / 
Microchiroptera Family indet. (2) 

 Dermoptera 2 
(2) Cynocephalus 

 Rodentia 165 
(1) Glirulus; (65) Callosciurus, Cynomys, 

Eutamias, Petaurista, Peteromys, Sciurus, Spermophilus; 
(1) Allactaga; (73) Apodemus, Cricetomys, Diplothrix, 

Microtus, Mus, Myodes, Rattus; (3) Agouti; 
(9) Cavia, Dolichotis; (1) Coendou; 

(1) Hydrochoerus; (2) Atherurus, Hystrix; 
(6) Myocastor; /Hystricognathi Family indet. (3) 
 Lagomorpha 33 
(30) Lepus, Oryctolagus, genus indet.; (3) 

Ochotona 
 Xenarthra 4 

(2) Choloepus; (1) 
Tamandua; (1) genus indet. 

 Afrosoricida 1 
(1) Echinops 

 Hyracoidea 1 
(1) Procavia 
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 Proboscidea 2 
(2) Elephas, Loxodonta 
 Marsupialia 16 

(3) Didelphis; (7) Macropus, genus 
indet.; (1) Petaurista; (4) 
Phalanger, Trichosurus; (1) Vombatus 

 Mammalia total 1889 
 Aves 79 

Anseriformes [ ] (6) Aix, Anas, Anser, Tadoma; Ciconiformes 
[ ] (9) Nycticorax, Ciconia, Phoenicopteridae indet.; 
Columbiformes [ ] (6) Columba, Teron; Falconiformes [

] (4) Butastur, Milvus, Falco; Galliformes [ ] (31) 
Bumbusicola, Gallus, Lophophorus, Lophura, Pavo, Phasianus, 
Polyplectron, Streptopelia; Gruiformes [ ] (1) Gallinula; 
Passeriformes [ ] (16) Corvus, Carduelis, Coccothraustes, 
Passer, Turdus, Turdidae genus indet., Strunus, Zoothera; 
Perecaniformes [ ] (2) Ardea,  Phlacrocorax; 
Phoenicopteriforms [ ] (2) Phoenicopterus; Piciformes 
(1) [ ] Dendrocopos; Psittaciformes [ ] (1) 
Cacatua 

 Reptilia 42 
 Squamata 33 

Boidae [ ] (3) Eunectes; Chamaleonidae [ ] 
(5) Chamaleo; Colubridae [ ] (5) Elaphe; Gekkonidae 
[ ] (4) Gekko; Helodermatidae [ ] (1) 
Heloderma; Iguanidae [ ] (2) Anolis; Pythonidae [

] (3) Morelia, Python; Scincidae [ ] (2) 
Corucia; Varanidae [ ] (1) Varanus; Viperidae [

] (3) Gloydius; Xenosauridae [ ] (3) 
Shinisaurus; Squamata Family indet. [ ] (1) Family 
indet. 

 Testitudines 7 
Cheloniidae [ ] (3) Caretta, Chelonia; Geomyidae [

] (1) Cuora; Pelomedusidae [ ] (1) 
Podocnemis; Testudinidae [ ] (1) Pyxis; Trionychidae 
[ ] (1) Lissemys 

 Crocodylia 2 
Alligatoridae [ ] (2) Alligator, genus indet 

 Amphibia 12 
 Caudata 2 

Ambystomatidae [ ] (1) Ambystoma; 
Salamandroidae [ ] (1) Tylototriton 

 Anura 10 
Bufonidae [ ] (2) Bufo, Rhinella; Dendrobatidae [

] (1) Phyllobates; Hylidae [ ] (2) 
Phyllomedusa; Megophryidae [ ] (3) Megophrys; 
Ranidae [ ] (1) Rana; Rhacophoridae [

] (1) Theloderma 
 Pisces 2 

Perciformes [ ] (2) Lateolabrax, Pagrus 
 Total 2024 

 

 

3  

[ ] Taxa [order/genus]  
 Carnivora 69 

(1) Ailurus; (4) Canis, Urocyon; 
(34) Aonyx, Martes, Mustela; (1) Otariidae indet.; 

(10) Selenarctos; (3) Felis; (4) 
Artictis, Paguma; /Family indet.(12) 

 Artiodactyla 2 
(2) Capricornis 

 Scandentia 21 
(21) Tupaia 

 Soricomorpha  11 
(8) Sorex, Suncus; (3) Mogera, 

Urotrichus 
 Chiroptera 4 

(4) Rousettus 
 Rodentia 113 
(2) Cynomys, Sciuridae indet.; (110) Clethrionomys, 

Rattus; (1) Myocastor 
 Lagomorpha 1 
(1) Leporidae indet. 

 Afrosoricida 1 
(1) Tenrecidae indet. 

 Marsupialia 10 
(2) Thylogale, Macropodidae indet.; (1) 

Sarcophilus; (3) Petaurus; (3) 
Trichosurus;  (1) Pseudocheirus 

 Mammalia total 232 
Aves (1)  Galliformes - Gallus [ ] 

Reptilia (1)  Squamata indet. [ ] 
 Total 234 

 

4  

   
 Hominoidea 173 

 
 

Pan troglodytes 
Pan paniscus 

119 
1 

 Gorilla gorilla 8 
 Pongo sp. 9 

 Hylobates sp. 21 
 Symphalangus syndactylus 15 

 Cercopithecoidea 98 
 Macaca spp. 93 

 Cercopithecus sp. 4 
 Papio hamadryas 1 
 Ceboidea 70 

 Callithrix sp.  47  
 Saguinus oedipus 4 
 

 
Saimiri sciureus 
Cebus caputinus 

2 
1 

 Aotus trivirgatus 16 
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   H29.4.1  
 

 
  MACINTOSH

Andrew H29.4.1   
 
 

  H30.1.1  
 

 
   H29.4.1  H31.3.31  

 
  H29.11.16  H31.11.15  

   H30.3.31  
 

 

 
  H30.3.31  

 
 

 
 

7.  
(1)  

     

  2017/4/14 4/23   

  2017/4/18 4/24  
American Association of Physical 
Anthropologists-86th annual meeting

 

  2017/4/26 5/1  5
 

  2017/5/10 5/15  2017
 

  2017/5/12 5/24   
  2017/5/20 6/15   

  2017/6/2 6/18   
  2017/6/2 6/7   

 A MacIntosh 2017/6/6 6/15  
Evolution of pathogen and 

parasite avoidance behaviours
 

 MA Huffman 2017/6/8 6/27  27
 

  2017/6/12 6/16   
  2017/6/21 7/10   

  2017/6/24 6/30  
CSH Asia2017 Conference Primate 
Neuroscience

 

  2017/6/24 6/30  
CSH Asia2017 Conference Primate 
Neuroscience

 
  2017/7/2 7/10   

  2017/7/2 7/15   

  2017/7/7 7/18   

 A MacIntosh 2017/7/9 7/12  
China Primatology and Anthropology 
Young Scholars Forum 2017
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  2017/7/12 8/12  PWS  

  2017/7/16 8/29  African Primatological Consortium 2
 

 MA Huffman 2017/7/21 7/26   
  2017/7/22 7/31   
  2017/7/30 8/2   

  2017/8/18 9/24  

African Primatological Consortium 2

 
  2017/8/20 9/7   

  2017/8/20 8/28  African Primatological Consortium 2
 

  2017/8/20 8/23   

  2017/8/22 8/28  SVP 77th Annual Meeting
 

  2017/8/23 9/2   

 MA Huffman 2017/9/1 9/12   

  2017/9/10 9/14   
  2017/9/10 9/13   

  2017/9/12 9/16   
  2017/9/13 9/22  PWS  

  2017/9/13 9/22   
  2017/9/13 9/27   
  2017/9/17 9/24   
  2017/9/17 9/30   
  2017/9/19 10/3   

 MA Huffman 2017/9/24 10/8   

 
 2017/10/5 10/15   

  2017/10/8 10/22   

  2017/10/15 10/22  
The 6th International Workshop on 
Tropical Biodixersity and Conservation

 
  2017/10/16 10/21   

 A MacIntosh 2017/11/5 11/8   

  2017/11/9 11/16  
47

NEI 50th Anniversary 
Symposium  

  2017/11/10 11/17  47
 

  2017/11/10 11/17  47
 

  2017/11/13 11/21   
  2017/11/13 12/10   
 MA Huffman 2017/11/14 12/1   
  2017/11/15 11/25   
  2017/11/19 12/9   
  2017/11/19 12/9   
  2017/11/22 11/24   
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  2017/12/2 12/9  
American College of 
Neuropsychopharmacology Meeting

 
  2017/12/14 12/28   

 MA Huffman 2017/12/24 12/31   
  2018/1/2 2/9   
 HC Thomas 2018/1/25 1/27   

  2018/1/27 2/11   
 A MacIntosh 2018/2/4 2/11   

  2018/2/11 2/16   

  2018/2/12 3/11  
Satellite 

International  Symposium on Asian 
Primates  

  2018/2/15 2/24  
Satellite International  Symposium on 
Asian Primates  

 MA Huffman 2018/2/18 3/9   
  2018/2/20 2/24   
  2018/2/21 3/2   

  2018/2/22 3/6   
  2018/2/26 3/2   
  2018/2/26 3/4   
  2018/2/28 3/12   
  2018/3/17 3/31   

  2018/3/18 3/22  Kyoto-Swiss Symposium 2016 
 

  2018/3/27 4/7   
 
(2)  

     

  2017/2/1 7/24   
  2017/2/1 7/24  PWS FW  
  2017/4/3 6/29   

 C Sarabian 2017/4/21 4/30  PWS FW
 

 H Nautiyal 2017/4/27 12/3  
PWS FW

 

 JSA Pastrana 2017/5/14 5/26  
13th International Conference on 
Environmental Enrichment

 
 L Frias 2017/5/23 6/10   

 C Sarabian 2017/6/10 7/2  
Evolution of pathogen and parasite 
avoidance behaviours

 

  2017/7/8 7/16  
The 12th International  
Mammalogical Congress

 

  2017/7/9 7/16  
The 12th International  
Mammalogical Congress

 

  2017/7/12 10/25  
PWS FW
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 L Frias 2017/7/19 8/7  
66th WDA Annual International 
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Factors regulating steroid hormones in Japanese macaques (Macaca fuscata) and orangutans (Pongo 
pygmaeus) 

R.S.C Takeshita 
The ability to measure reproductive and stress hormone patterns can help to determine reproductive status, physical 

fitness and physiological responses to change. My research aims to investigate variation in hormonal profiles of free-
ranging and captive Japanese macaques and orangutans as a function of biological (age, gender, and reproductive state), 
environmental (season, climate, housing condition) and social factors (behavior, dominance hierarchy). The results obtained 
should help to understand the potential factors affecting hormonal levels in these species, and can be useful to improve the 
management of captive animals, as well as to monitor the health of free-ranging primate populations. 
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I studied 1) the reproductive strategy of hanuman langur males in a multi-male multi-female population where infanticide 

does not appear to occur, and 2) the possible role for female mate choice and how females influence male reproductive 
success. This study was divided into two linked steps to elucidate: 1) the role of cooperative male group defense in the 
evolution of multi-male groups in the highlands, 2) the relationship between female mate choice and male reproductive 
success. 
 

 
 

 
 



- 37 - 
 

Evaluating stress in male Japanese macaques living in vegetated and non-vegetated enclosures 
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I looked at differences in male Japanese macaques living in two types of enclosures, vegetated and non-vegetated. I 

compared activity budgets, hair condition, fecal hormonal data (cortisol and testosterone), and self-directed behaviors 
(yawn, scratch, etc) between two enclosures. Currently I am investigating one unique behavior from one group, and its 
potential relation to stress. 
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2.  
A.  
2017-A-1 Conservation genetics of Myanmar’s macaques: a phylogeographical approach 

Aye Mi San (University of Yangon)  
As Myanmar is located in transition zone of habitat environment for many mammals, phylogeographical study of Myanmar 

non-human primates (NHP) will contribute the understanding of evolution of Asian NHP. In Myanmar, most of the NHP are 
threatened due to illegal hunting and habitat degradation by anthropogenic activities. The rhesus macaque (M. mulatta) is not 
an endangered species. However, conflict between the monkeys and humans is a serious problem. The local extinction is 
worried because of the over-hunting in the non-protected areas. To avoid the local extinction, adequate population regulation 
is needed for this species. Information from the phylogeography of this species, especially genetic relationship among local 
populations, is quite helpful for determining the conservation priority. In this study, I analyzed genetic variations in mtDNA 
sequence in the rhesus macaques as well as other macaques. 

DNA was extracted from a total of 33 fecal samples comprising four populations from Central Myanmar (Pokokku group, 
n=6; NGM group, n=4; YTG group, n=7; Powin group, n=16). I determined approximate 1200 bp of the D-loop region for 
these samples. Next, five rhesus, three stump-tailed and one Assamese macaques from Kachin State, northern Myanmar were 
analyzed for two mitochondrial regions: D-loop and the 1.8 kb region including the full length of cytochrome b gene and the 
HVS1 region of D-loop. In order to depict the phylogeography of each species of macaques in Myanmar, I need to analyze 
more samples to increase data points in Myanmar. Part of the results obtained in this study was presented in the following 
conferences:  
   1. Aye Mi San (2017) Temple monkeys and their situation in Myanmar. (Workshop on Myanmar Biodiversity and Wildlife 
Conservationː Supported by Norwagian Environment Agency 9 Nov 2017) 
   2. Aye Mi San, Hiroyuki Tanaka & Yuzuru Hamada (2017) Anthropogenic activities on non-human primates in Mon State, 
Myanmar. (7th Asian Vertebrate International Symposium, 5-9 Dec 2017, Supported by Kyoto University) 
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2017-A-6 The effects of Physical characteristics of seeds on gastrointestinal passage time in captive long-tailed 
macaque 

Kurnia Ilham (Andalas University)  
I conducted feeding experiment to the captive female long-tailed macaque (N=5 individuals) at PRI Kyoto University to 

investigate the effect of seeds physical characteristic on their passage time.  I used 5 different types of seeds (Melon, 
Kangkung, Small plastic seed, Medium plastic seed, and Egg plant) with varied dimensions. The different seed size might 
influence seed movement in the gastrointestinal system. Thus, gut passage time would be influence seed dispersal distance. I 
tested effect of seed types on the percentage of seed recovery and three variables related to passage time (MRT,TLA and TT). 
During the study i found the median seed recovery was about 3-32%. Among the three passage time variable, the mean 
retention  (MRT: 24-109h), mean last seed appereance (TLA:13-136h) and the transit time (TT: 22-79h) were signifficantly 
differ among seed types. The mean rentention time for each seed types were also found significantly differ between individuals. 
Result of my study implies that havier seeds which have long retention time in the gut would be disperse far from the parent 
tree. On the contrary, lighter seeds are dispersed near the parent.   
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2017-A-17 Ecological and phylogeographical study on Assamese macaques in Bhutan 
Tshewang Norbu (Forest Science and Technology Centre)  
I investigated mitochondrial DNA (mtDNA) variations of the macaques inhabiting along two major river systems 

(Amochhu and Wangchhu) in the west of Bhutan. In this study, I aimed to focus on whether the distribution of rhesus and 
Assamese macaques were sympatric or allopatric in the study area. In addition, the analysis of samples taken from Sakten 
area in the east of Bhutan was also preliminarily done for comparative study. Following previous methodology, samples 
extracted from fecal materials were subjected to sequencing of mtDNA non-coding region and to alignment with previous 
data for the phylogeographical assessment. The result suggested that the habitat of rhesus macaques is restricted to the 
bordering area with India in less than 300 m asl (above sea level). Distribution of Assamese macaques is dominated in other 
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study sites of west Bhutan in this study. Thus, the zoogeographical distribution of the two macaques is likely to be allopatric 
or parapatric at least in west Bhutan. Meanwhile, river system specific haplogroup, known in the central mountainous area of 
Honshu island in Japan, was unclear in west Bhutan. Though sex identification was incomplete for obtained samples, this 
result was supported only by female samples for which sexing by PCR succeeded. Therefore, it may not be reasonable to 
explain the evolutionary change of Assamese macaques in the study area only by unidirectional population expansion along 
the river systems. In the preliminary examination for the samples from Sakten area in east Bhutan, I detected several mtDNA 
haplotypes that had not been found in previous study. It is necessary to increase the numbers of study sites and samples in 
future to evaluate phylogeographical status of monkeys living in the area.   
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2017-A-24 Hot-spring bathing behavior of Long-tailed macaque and Japanese macaque: A comparative Study 
Islamul Hadi (University of Mataram)  
I conducted observation in Jigokudani Monkey Park, Nagano in 2 to 6 of December 2017. During this observation, I counted 

160 individuals of provisioned Japanese macaque live in the park. During four days observation,  I found some individuals 
of Japanese macaque took bathe in the man-made hotspring pool in the park. I recorded 292 minutes of duration of hotspring 
bathing exhibitted by monkeys. The behavior also exhibitted in 23 session during 4-days observation. The behavior is mostly 
occured in the morning  and aftenoon. The duration of behavior each session vary within 1 to 63 minutes with the mean 12.7 
minutes per session. Number of individuals those took bathe in the hot-spring pool were 1 to 20 individuals per session. The 
adult females and juveniles were most frequent to be observed took bathe.Compared to long-tailed macaque in Mt. Rinjani, 
Lombok-Indonesia in August 2008, where the hot-spring bathing behavior also reported, the Japanese macaque spent longer 
duration to take bathe than those in long-tailed macaque (10.7 minutes) and 3 session within 3-days observation. Four to six 
individuals ( adult males, adult females, sub-adult males) were exhibitted the behavior. The hot-spring bathing in long-tailed 
macaque observed only occured during morning, while Japanese macaques did both inthe morning and afternoon. 

 
2017-A-25 Phylogeograpical study of the slow loris for conservation and reintroduction 

Hao Luong Van (The Center for Rescue and Conservative Organisms)  
The slow loris is listed as ‘Vulnerable’ in the IUCN Red List because they are being overhunted for the illegal pet trade, 

used for meat and as ingredients of traditional medicine. In Vietnam, two species (Nycticebus bengalensis and N. pygmaeus) 
are found. The Center for Rescue and Conservation of Organisms (CRCO) of Hoang Lien National Park protects diverse 
organisms, including the slow loris, and tries to reintroduce them to the wild. However, it is hard to get information about the 
original habitat of confiscated animals. The purpose of the study is to accumulate mtDNA sequence data from slow loris of 
known origin, in order to establish a tracking system that infers the origin of these protected animals using DNA information. 

In 2017, I analyzed nine slow lorises (N. bengalensis: n=5, N. pygmaeus: n=4) that had been protected at CRCO. DNA 
extraction was carried out using hair samples. Two-step PCR was performed in order to avoid amplifying NUMT as follows: 
firstly, we amplified the 9 kb region of mtDNA by Long-PCR using total DNA, and next the target 1.8 kb region spanning a 
full length of cyt b gene and HVS1 of D-loop was amplified by using a long-PCR product as template DNA. DNA sequencing 
was performed with 3130 Genetic Analyzer. The sequence data obtained here was aligned with dataset that included the 
samples of two species from northern Vietnam collected in 2014 and 2015 and samples of N. bengalensis from Myanmar 
(n=2) and Laos (n=1). Loris tardrigradus (GenBank Accession No. AB371094) was used as an outgroup and three species of 
slow loris (N. bengalensis: NC_021958, N. coucang: NC_002765, and N. pygmaeus: KX397281) were analyzed for 
comparison.  

The result of phylogenetic analysis showed the suggestive data. All the individuals of N. pygmaeus had the identical 
sequence for the target mtDNA region even though the target sequence is the most variable region in mtDNA. Two individuals 
of N. bengalensis protected in Soc Son Rescue Center, Hanoi were closely related to the GenBank sequence of N. coucang. 
The GenBank sequence of N. bengalensis connected to the above cluster of N. coucang + two individuals from Hanoi, hence 
this sequence data is questionable about the identification of species. The genetic marker used in this study is can be applicable 
to the phylogeogaraphy study of N. bengalensis because it showed intra-specific variations. 
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2017-B-2 Epigenomics and Evolutionary Analysis of HERV-K LTR elements in various primates 
Heui-Soo Kim , Hee-Eun Lee (Pusan National University)  
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. HERV-K is the most biologically 
active family because it retains the ability to encode functional retroviral proteins and produce retrovirus-like particles. To 
better understand the regulatory mechanism of HERV-K expression, we characterize the structure of HERV-K50F family  
LTRs (sequences, transcription factors binding). The sequence of human HERV-K50F was analyzed to check the difference 
of the structures with various primates. The structures of each HERV-K50F in primates including human was different. 
Orangutan had shorter LTRs compared with others. Additionally, for the epigenetics studies, the HERV-K50F sequence was 
analyzed to check the CpG islands. There were some CpG sites and we were able to get the methylation primer including 10 
CpG sites. For the further studies, we will continue the methylation studies in primates, and a new project about the miRNAs. 
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2017-B-12 The comparative biomechanics of the primate hand. 
William Irvin Sellers (University of Manchester)  
This project forms part of our ongoing research into the biomechanics of primates. In this last year we achieved three major 

goals. Firstly, we succeeded in publishing a paper in Royal Society Open Sciences based on our experimental work at PRI in 
previous years where we used our markerless motion capture system to record 3D locomotor kinematics of chimpanzees 
walking. This paper used the experimental data to ground truth a computer simulation in order to better understand the 
evolutionary processes that lead to gait choice and optimality. Secondly, based on the pilot data on primate hands and hand 
use that we have been collecting at PRI, we were successful in a collaborative grant bid to the UK Natural Environment 
Research council to study the co-evolution of tool using behaviour and hands in the hominin fossil record. This research grant 
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includes travel funding so that future visits will continue to be possible. Thirdly, we were successful in the experimental work 
carried out at PRI in 2017. Our aim this past year was to compare the way that Japanese macaques use their hands when 
performing locomotor activities to the way they use their hands whilst manipulating objects. The challenge here is that in 
order to record the movements of the fingers in 3D we need film a relatively small volume, and this means that we need to 
train the subjects to put move such that they grasp the substrate in the location the cameras are recording from. We attempted 
this for a new experimental set up in the laboratory where we used a vertical pole that the animal was able to climb, using two 
different pole diameters. In both cases the experiments were successful although there were many trials where the animals 
did not place their hands in the volumes we were measuring from and this meant that the amount of data collected was rather 
lower than in previous years. Climbing is particularly difficult compared to the horizontal walking we have measured before 
because the animal has an extra degree of freedom since it can choose the vertical rotation of its body around the cylindrical 
pole, and this means that it can obscure our view of its hands very easily. However, climbing is an activity that we are 
particularly interested in since the hands are required to grip with significant amounts of force in this situation, whereas 
horizontal walking requires relatively little grip force on the part of the animal since they balance very precisely. And of 
course climbing is one of the important specialisations of the primate order, and is thus a major focus of biomechanics research. 
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2017-B-32 Behavioral ecology of parasite infection in wild rhesus macaques in Southern China 
Yun Yang (Sun Yat-sen University) Andrew MacIntosh
We finished the research project under the supervision of Dr. Andrew MacIntosh on both social networks and 

parasitological analyses in CICASP and the laboratory of the Section of Social Systems Evolution. We employed current 
parasitological protocols used in Dr. MacIntosh's lab (formalin-etheyl acetate sedimentation and sheather's sugar flotation) to 
extract parasite eggs and larvae from 260 fecal samples of wild rhesus macaques (Macaca mulatta) in Neilingding island, 
China. As a result, we identified three nematodes (Oesophagostomum spp.,Trichuris spp., Strongyloides spp.) and other 
parasites and pseudo-parasites (Balantidium coli cysts, Balantidium coli trophozoites) and insect eggs (see images). We used 
a McMaster chamber to estimate the number of parasite eggs/ larvae (Oesophagostomum, Trichuris, Strongyloides and 
Balantidium) per gram of fecal sediment (i.e. EPG) as a proxy for infection and parasite spreading across individuals. We 
developed two social networks from the frequencies of allogrooming for each period and calculated seven network parameters 
(outdegree, indegree, outstrength, instrength, betweenness, closeness, eigenvector). We used R software to build generalized 
linear mixed models to explore the effects of social behavior factors and demographic factors (sex and age) on the prevalence, 
infection intensity and diversity of three directly transmitted gastrointestinal nematodes (Oesophagostomum spp., Trichuris 
spp. and Strongyloides spp.) in wild rhesus macaques. We found that juveniles have a higher prevalence and infection intensity 
of Oesophagostomum spp. and Strongyloides spp. than adults, as well as nematodes diversity. We didn't find sex-biased 
infection of these three nematodes in our study group. Individuals with higher outstrength in the grooming network are more 
likely to be infected with Strongyloides spp.. Individuals with higher outdegree in the grooming network have less diverse 
nemotodes. Individuals with higher indegree in the grooming network have lower Trichuris spp. prevalence. This study 
complemented our existing knowledge of intestinal parasites in Chinese wild rhesus macaques, described the factors affecting 
the gastrointestinal parasite infection of wild rhesus macaques in detail, and also provided a theoretical basis for the protection 
of wild rhesus macaques in the Neilingding island nature reserve. We greatly appreciate the opportunity and support the 
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Primate Research Institute Kyoto University provided me for my research. Many thanks to Dr. MacIntosh and his colleagues 
at PRI for their advice and help throughout my study. 
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2017-B -37 Genetic characterization of bitter taste receptors in Sulawesi macaques  

Kanthi Arum Widayati (Bogor Agricultural University), Yohey Terai (The Graduate University of Advanced Studies)            
 

Bitter perception plays an important role in avoiding ingestion of toxins by inducing innate avoidance behavior. Bitter taste 
is mediated by the G protein-coupled receptor TAS2R, which is located in cell membranes. Since TAS2R genes are directly 
involved in the interaction between mammals and their dietary sources, it is likely that these genes evolve to reflect species-
specific diets during mammalian evolution. One of the best-studied bitter taste receptors is TAS2R38, which recognizes bitter 
molecule phenylthiocarbamide (PTC). We did experimental behavior and genetic characterization of TAS2R38 of two species 
of Sulawesi Macaques. Sulawesi macaques are unique due to their extensive evolutionary divergence into seven species in an 
island, which covers only 2.5% of the genus area. We used PTC to test avoidance behaviors of 25 individuals of Macaca hecki 
(N: 13) and Macaca tonkeana (N: 12) in Palu city, Central Sulawesi. All M. hecki rejected 2mM PTC-containing food and 
thus appeared to be PTC taster.  On the other hand, four individuals of M. tonkeana indicated to be PTC non-taster, which 
rarely discriminated the bitterness of PTC. All of the critical amino acid positions for human TAS2R38 functionality are not 
altered in both M. hecki and M. tonkeana receptors. The non-taster individuals showed specific nucleotides on sites 349, 390, 
401 which may lead to amino acid change on position 117, 130 and 134 respectively. By calcium imaging, we confirmed that 
the receptor with those specific amino acids change showed lower sensitivity to PTC compared to the wild types. 
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2017-B-38 The relationship between gut size and torso anatomy 

Jeanelle Uy (University of Wisconsin-Madison)  
The gut (gastrointestinal tract) is a unique example of a visceral structure that is thought to have driven changes to 

postcranial dimensions. A longstanding assumption within paleoanthropology is that the torso skeleton, particularly the 
ribcage and pelvis, reflects organ size; however, no data exists in the literature that directly links soft tissue (guts) to hard 
tissue (bones). The purpose of this project is to determine if gut size is related to torso morphology. We will test if the bony 
anatomy of the ribcage and pelvis is related to gut size in anthropoids. Thoracic measurements were obtained from Homo, 
Hylobates, Pan, Pongo, Gorilla, Macaca, and Cebus skeletons. Existing whole abdomen scans from humans (n=200) were 
obtained from my institution (UW-Madison) and existing scans of Pan (n=4) and Cebus (n=8) were obtained from KUPRI. 
We will test the null hypothesis that gut volume is not related to the pelvis or the thorax and a second null hypothesis that gut 
volume relative to body size does not differ across these anthropoid species. The comparison of thorax dimensions across 
species shows that the monkeys and Hylobates had more similar ribcage volumes in their upper and lower thorax and also 
have the smallest gut sizes, according to published data. On the other hand, the hominids had less similar upper-to-lower 
thorax volume ratios and have relatively larger gut sizes. Additionally, we have found that, in general, male humans tend to 
have gut volumes that are correlated with variables related to body size, while females have a more complicated relationship 
between the skeleton and the gut. Across species analysis will be performed once all the human data and Cebus scans have 
been analyzed. The data analysis will continue to progress throughout this fiscal year. 

 
2017-B -39 Phylogeography of rhesus macaque: mainly focused in Indochinese group  

Srichan Bunlungsup (National Primate Research Center of Thailand, Chulalongkorn University), Suchinda Malaivijitnond 
(Chulalongkorn University)  

Rhesus macaque (Macaca mulatta) is one of the most well-known non-human primate species. They were previously 
classified into 6 subspecies, however, due to an inadequate information, the recognition of subspecies level distinctions 
became obsolete and this species was subsequently divided into three main groups that are Eastern (China and vicinity), 
Western (India and vicinity) and Southern (Indochinese) groups. Most of the previous studies focus only on the first two 
groups which cause their evolutionary history still be obscured. Here, we collected wild samples of southern rhesus 
populations from Thailand and Myanmar. Hypervariable region I (HVSI) on mtDNA were sequenced and analyzed together 
with other downloaded sequences of rhesus macaque from throughout their distribution range. Phylogenetic trees were 
constructed using NJ, ML, and Bayesian analysis. All methods showed similar topology in which Western rhesus macaque 
(blue) was first separated from other regions in approx. 1.77 Mya, followed by the separation between Southern (green) and 
Eastern group (yellow) in approx.1.48 Mya. All tested populations showed negative Tajima’D value with no significant 
difference. Since Indian rhesus showed lowest nucleotide diversity within the group and highest genetic differentiation from 
others, we supposed that rhesus macaque was first originated in Indochinese regions then, migrated westward and eastward 
to Indian and China, respectively. However, Indian rhesus had experienced genetic drift and severe bottleneck and thus, 
showed genetic distinctive from other regions. Since this preliminary result includes only a part of mitochondria DNA, we 
are now analyzing other regions of mtDNA and hope this should help us to gain clearer scenario about rhesus evolutionary 
history. 
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2017-B -41 Genomic Evolution of Sulawesi Macaques 

Bambang Suryobroto (Bogor Agricultural University)  
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Macaca is a characteristic monkey of Asia/Oriental zoogeographical realm, however seven species of them distribute 
allopatrically and endemically in Sulawesi Island that is the center of Wallacea region. In 2017 we studied M. tonkeana and 
M. hecki because there were reports that the two species hybridize in their borderland area. We therefore follow an 
evolutionary model called “speciation with gene flow” to analyze the exome sequences of both species. In collaboration with 
Dr. Yohei Terai of Sokendai, we had succeeded in getting exome genomes of 11 individuals of M. tonkeana and 11 M. hecki. 
In these two species, the total number of codons is 2,874,866 and number of segregating sites are 34,519. With the expertise 
of Dr. Shohei Takuno, also from Sokendai, we analyzed these data. The exome sequences provide matrices of allele frequency 
spectrum (AFS) to infer demographic model of population subdivision. Given a homologue genetic region from the two 
species, the resulting AFS is a 2-dimensional matrix that recorded the number of diallelic genetic polymorphisms; each of our 
AFS was 23-by-23 matrix (indexed from 0). From these AFSs, we calculated the statistics commonly used for population 
genetic inference, such as Wright’s FST (population differentiation) and Tajima’s D (departure from neutrality). We calculated 
FST as 0.289 and for M. tonkeana the D is -1.18 and M. hecki -0.937. The negative Ds indicated the excess of rare variants 
which may be interpreted as the two populations had been through a bottleneck event and now expanding. Furthermore, we 
iteratively assigned an individual (probabilistically) on the basis of their genotypes to each population which is characterized 
by a set of allele at each locus. In doing so we found a recent admixture which evidently came from M. tonkeana to M. hecki. 
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2017-B -51 Variation of Gene Encoding Receptor of PTC bitter taste compound in Leaf-Eating Monkeys 

Laurentia Henrieta Permita Sari Purba (Bogor Agricultural University)  
TAS2R38 is one of TAS2R multigene families that encode receptor to recognize bitter from several N-C=S compounds 

including PTC. 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. We confirmed that Trachypithecus, Presbytis and Nasalis were all less sensitive to PTC 
compared with macaque both in behavioral detection and cell assay. In addition we found four colobine specific amino acid 
mutations (V44I, Q93E, I148F, and R330K) that revealed in comparison with human, chimpanzee and macaque TAS2R38 
receptors. 
We did site-directed mutagenesis of macaque TAS2R38 to mimicking colobine in the specific position. By calcium imaging, 
we measured the responses of cell expressing mutant TAS2R38 of macaque mimicking colobine. The single-site mutations 
of four amino acids of TAS2R38 of macaque to mimic colobine confirmed that those mutations in colobines are responsible 
to the decreased sensitivities to PTC. In addition, double-, triple- and quadruple- site mutations are less sensitive to PTC 
compare to the wild type. We found mutants containing amino acid change at position 93 were remarkably reduced the 
sensitivities as shown by the EC50 values. We proposed that Q93 are important to keep the function of TAS2R38 receptor in 
PTC-taste species such as macaque. 
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2017-B-54 Absorption and bioavailability of gum’s compounds used by marmoset in field and laboratory conditions. 

Leonardo César Oliveira Melo, Maria Adélia Borstelmann de Oliveira, Anisio Francisco Soares (Universidade Federal 
Rural de Pernambuco)  

From three family groups of marmosets monitored since 1998, in two Brazilian biomes: Caatinga Biome in the county of 
Arcoverde - 8º 24’ S e 37º 03’ W - and Atlantic Forest Biome in two others counties: Recife and São Lourenço da Mata - 
Tapacurá Ecological Fieldstation 08o 07' S, 34o 55’ W) in the state of Pernambuco, we collected samples of feces from 
marmosets and gums used by their diet.  
In the cases of feces were collected from the identified individual, the sex and weight of the individuals were recorded. Other 
samples were collected on the feeding platforms, in which case no individual data was available. All samples were stored in 
ependorf without preservatives and stored in freezer -20 oC within 4 h of collection. " 

Samples of four species of gum trees of the Atlantic Forest and Caatinga - in number of 2 for each site - were collected 
with the aid of a metal spatula. These were packed in sterilized pots and preserved under refrigeration. In the laboratory, they 
were lyophilized and later preserved in deep freeze at -20 degrees. 
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2017-C-6 Complexity in the Behavioral Organization of Japanese Macaques 

Kelly Finn(University of California Davis) Andrew MacIntosh 
New bio-logging technologies are becoming increasingly popular for long-term data collection of animal movement, 

revolutionizing the data quantity one is able to attain from animals in their natural environments; however, extracting 
biological meaning from these data has been extremely challenging. While organization of movement is driven by many 
internal factors and external constraints, movement patterns are often our only window into the numerous underlying 
processes of an animal’s behavioral ecology. Sequences of behavior can have very different structure even with the same 
amount of behavior, but time series analyses can detect subtle changes in behavioral structure that are missed when using 
traditional measures, such as average durations or frequencies. However, we do not understand how much variability exists 
between individuals in the temporal structure of their activity patterns, and how much this varies within an individual by 
behavioral state, landscape, and social environment. There are also countless methods to analyze time series, and it has not 
been thoroughly explored which measures might show meaningful variation that correspond to individual or environmental 
attributes. The full utility of this approach has not been actualized, and the measurement of behavioral complexity is an 
untapped, potentially fundamental, source of knowledge about an animal’s behavior and health.  

The present study will determine which pattern characteristics of macaque movement show meaningful variability in 
scaling, randomness, memory, and intrinsic computation, and which of these attributes vary within an individual across 
behaviors or environmental contexts. Alongside previously used fractal analyses, we are applying additional complexity 
measures from the leading edge of information theory to create thorough complexity profiles of an individual’s movement. 
We recorded sequences of activity and location of macaques in durations of 12 continuous hours, every other day for 2 weeks. 
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We used a combination of GPS and accelerometry bio-loggers, which were attached on collars to a subset of 5 adults. We 
video recorded hour-long focal follow observations of animals alongside bio-logging in order to determine the behavioral 
states of the macaques (e.g. foraging, travel). We also recorded group-level video to assess group-level activity and events 
(feeding, major fights, etc).  

Thus far we have begun descriptive analysis of the data we have collected.  Preliminary analyses reveal individual 
differences in scaling patterns of movement, and consistent variation based on the time of day.  Further analysis will continue 
quantifying these sequences, as well as GPS spatial data, with our suite of methods.  We have also coded 50+ hours of focal 
follows recorded as video as time-stamped strings of behavioral changes. These data are currently being converted to time 
series for analysis, and will be used to convert accelerometer to discrete units of movement. The anticipated completion of 
this analysis is Winter 2018. With this data we will assess the variability in individual captive macaque behavioral structure, 
use this data to validate monkey behavior for accelerometer data in other studies, and make accessible a toolbox of tested 
complexity measures for future studies. 
 
2017-C-7  

 
(Ch) LDLR) 3

Cys61Tyr 17 6
1 25 0.1% 0.3%Ch

2 T-Ch/HDL>5.0 LDL/HDL>3.5
3 Ch 6 7

Ch 2 4
0.3%Ch 10 #2041 50-100mg/dl 4

7 CH 8
2

#2051 3 LDL
#1784

#1834 LDLR Cys61Tyr #1784
LDLR 3

 
 

2017-C-8  
Michael A. Huffman 

2017 8 9 M
9

184 55 10 7
10 7 α PR

3 4 1 β OR 3 DW BB CT
α FN

α α
BB CT 7 9

 
 

2017-C-9 DNA  
 

DNA
DNA

DNA

DNA
DNA

28  
29 28

DNA
DNA H2AX γ

30 4
NHEJ 53BP1



- 113 - 
 

DNA NHEJ DNA
DNA ATM/ATR

ATM/ATR
SV40 30

 
 

2017-C-10  

Suchinda Malaivijitnond Chulalongkorn  

 

 
8 CT
9 12

CT  
 

2017-C-11 Pan 2  
 

Pan 2

2017 5 7

2012 2015

 
 

2017-C-12  
 

StSat
StSat

StSat 64 DNA DIG
DIG StSat  (pull-

down assay) RNA
vivo StSat enChIP  

StSat
 

 
2017-C-13  

Matthew Collins Enrico Cappellini (University of Copenhagen)
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Colin Chapman (MaGill University)  

Matsuda, I., P.C.Y. Shi, J.C.M. Sha, M. Clauss, and C.A. Chapman. in press Primate resting postures: constraints by foregut 
fermentation? Physiological and Biochemical Zoology.  

Irwin, M.T., J.-L. Raharison, C.A. Chapman, R., Junge, J.M. and Rothman. 2017.  Minerals in the foods and diet of 
diademed sifakas: Are they nutritional challenges? American Journal of Primatology. 10.1002/ajp.22623 

Federman, S., M. Sinnott-Armstrong, A.L. Baden, C.A. Chapman, D.C. Daly, A.R. Richard, K. Valenta, M.J. Donoghue. 
2017. The paucity of frugivores in Madagascar may not be due to unpredictable temperatures or fruit resources. PLoS ONE 
12(1): e0168943. doi:10.1371/journal.pone.0168943. 

Jacob, A.L., M.J. Lechowicz, and C.A. Chapman. 2017.  Non-native fruit trees facilitate colonization of native forest trees 
on abandoned farmland.  Restoration Ecology.  DOI: 10.1111/rec.12414 

Johnson, C.A., D. Raubenheimer, C.A. Chapman, K.J. Tombak, A.J. Reid, and J.M. Rothman. 2017.  Macronutrient 
balancing affects patch departure by guerezas (Colobus guereza). American Journal of Primatology. DOI: 10.1002/ajp.22495 
 
2017-C-22 Multi-Dimensional Analysis of the Limbic Vocal Tic Network and its Modulation via Voltammetry 
Controlled High-Frequency Deep Brain Stimulation of the Nucleus Accumbens 

Kevin William McCairn (RIKEN Brain Science Institute)  
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