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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) FTARILE | & HEE

Human endogenous retroviruses (HERVs) and related sequences account for ~8% of the human genome. It is thought that
HERVSs 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-K30F 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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Nakagawa H, Ninomiya T, Yamashita T, Takada M (2018) Treatment with the neutralizing antibody against repulsive
guidance molecule-a promotes recovery from impaired manual dexterity in a primate model of spinal cord injury. Cereb
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2017-B-12 The comparative biomechanics of the primate hand.

William Irvin Sellers (University of Manchester) FTPIRILE @ LIFHE R

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) FETPISTEE : Andrew MaclIntosh

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)
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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) FTARILE : BeiE+

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) FTRIRIILE | & FEFLE

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) FTPIRIILE @ 5 HETE
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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) FETPRXILE @« S HEE

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 (V441, Q93E, 1148F, 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 ‘\Ielo Maria Adélia Borstelmann de Oliveira, Anisio Francisco Soares (Universidade Federal
Rural de Pernambuco) FFAXIGE @ & FHELE

From three family groups of marmosets monitored since 1998, in two Brazilian biomes: Caatinga Biome in the county of
Arcoverde - 8° 24° S e 37° 03° W - and Atlantic Forest Biome in two others counties: Recife and Sdo Lourenco da Mata -
Tapacura Ecological Fieldstation 080 07' S, 340 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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