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Predicting pathogen transmission in primate networks

(OValéria Romano', Cédric Sueur??, Andrew JJ MaclIntosh’
'Primate Research Institute, Kyoto University, 2Institut Pluridisciplinaire Hubert CURIEN,
Université de Strasbourg, *Département Ecologie, Physiologie et Ethologie, Centre National
de la Recherche Scientifique

Primates have experienced marked population declines due to disease outbreaks, such as Ebola. Yet
an effective way to control disease spread relies on understanding how the heterogeneity in host
associations may affect pathogen transmission to implement intervention strategies. In this talk, we
present how social network analysis allow to identify properties of the group structure that play key
roles for pathogen spread. We give examples combining empirical data on individuals’ proximity from
wild primate species and a network epidemiological model that simulate respiratory viruses’
transmission. Our results show that individual centrality and group substructure might be at focus
when developing intervention strategies.
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Peripartum glucocorticoid levels in a case of dead infant carrying
in Japanese macaques

ORafaela S. C. Takeshita', Michael A. Huffman', Kodzue Kinoshita?, Fred B. Bercovitch?
"Primate Research Institute, Kyoto University, Wildlife Research Center, Kyoto University

Dead infant carrying has been reported in several species, but the physiological mechanisms underlying this
behavior are unknown. Glucocorticoids (GC) are commonly indicators of stress and energy costs, making
them possible candidates for factors involved in carrying dead infants. We reported fecal GC (fGC) changes
during pregnancy and postpartum in a Japanese macaque (Macaca fiscata) that carried her infant following its
death on the 2nd day postparturition for 20 days at Jigokudani Monkey Park (JMP), Japan. We used enzyme
immunoassay to determine fGC concentrations. The monthly pattern of fGC levels in this female was
compared with two successful pregnancies from females living at JMP and with two stillbirth cases from the
Primate Research Institute (PRI) at Kyoto University, Japan, in which the dead infants were removed from the
mother at parturition was confirmed. We sampled four cycling adult females from PRI and five from JMP to
determine the baseline fGC concentrations in each study site. The results showed that in the case of dead infant
carrying, fGC levels returned to baseline levels in the first month postparturition, whereas in successful
pregnancies, fGC levels peaked in the first month, possibly due to the suckling stimulus from the infant or
increased energetic expenditures by the mother. In stillbirth cases, fGC concentrations varied considerably in
the first and second months postparturition. In comparison to successful females, pre-parturition levels were
much higher than baseline levels, which might be an indicator of fetal death. Moreover, the high levels
following parturition might be remaining from pregnancy levels, but it may be related to stress of the
separation from their infant, in contrast with the dead infant carrying case, in which fGC levels remained low.
Our findings highlight the potential adverse consequences of removal of a dead infant to the psychological
stress of the mother.
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Landscape change effects on primate communities
in Colombian Llanos

(OXyomara Carretero-Pinzon'2
1Zocay Project, 2Chubu University

Habitat loss and fragmentation are one of the main threats of primate around the world. Primates
living in fragmented landscapes faces challenges from a reduction of space and limitation of resources.
This study present data on the landscape changes in the Colombian Llanos and the changes in
demography and densities of the primate community living in that landscape. Five sympatric species
lives in the study area: red howler monkeys (4/louatta seniculus), black-capped capuchins (Sapajus
apella), Colombian squirrel monkeys (Saimiri cassiquiarensis albigena), dusky titi monkeys
(Plecturocebus ornatus) and Brumbacki’ s night monkeys (Aotus brumbackii). Diurnal and nocturnal
surveys were done at least three times every year for over 13 years. Phenology surveys were done over
more than a year on the same forest patches and some living fences. Densities varies slightly over the
years, as well as group composition for all the species. Changes in group sizes and the moving patterns
of primate groups not only are related with the food resources available inside of the fragments but
also with those available on the landscape matrix. Therefore, conservation actions need to be done
having in mind the structures and matrix around the forest fragments in which primate lives.
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Species identification for isolated macaque teeth, using 3D geometric
morphometric method

OMao Asami, Masanaru Takai
Primate Research Institute, Kyoto University

Macaca is one of the most widely spread non-human primates and 23 species are sympatrically
distributed in south-east Asia and part of North Africa. Although numerous macaque fossils have been
discovered from the Pleistocene sediments or archaeological sites in eastern Asia, most of them
consist of isolated teeth. It is often very difficult to identify these specimens, because isolated teeth are
very similar to each other among extant macaques. Hence, we try to make new identification method
to understand their evolutionary history.

In order to make the species identification of Macaca isolated teeth, 3D geometric morphometrics
(GM) analysis was performed. In the analysis, 11 living papionin species were chosen. The occlusal
crown surface of lower third molar (M,) was measured by the 3D laser scanner and 12 landmarks and
semi-landmarks were set on that image. A configuration of the landmarks and the outline of the molar
crown were used to evaluate patterns of variation in M, among extant species and to predict the
taxonomic attribution of isolated fossil teeth. The preliminary results suggest the possibility of
discrimination of isolated M, among 7 extant macaque species in East Asia.
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Gaze pattern for adult and infant faces in chimpanzees

OVYuri Kawaguchi', Fumihiro Kano?, Masaki Tomonaga'
"Primate Research Institute, Kyoto University, Wildlife Research Center, Kyoto University

Adults’ care-taking behavior is important for infants to survive in primates. It remains unclear what
cognitive mechanisms underlie in that behavior. One may be the attractiveness of infant faces, which
is manifested in, for example, attentional bias for infant faces. A previous study found that human
females looked at infant faces longer than adult faces, while human males looked at female faces
longer than infant faces. No study examined such attentional bias in non-human animals. We thus
conducted a series of pilot experiments to examine the chimpanzees’ viewing patterns for adult and
infant conspecifics using a non-invasive eye-tracker. Experiment 1 presented to the chimpanzees the
pictures of a crowd of chimpanzees, including both adults and infants. Experiment 2 presented only
faces of chimpanzee adults and infants. Experiment 3 presented the pictures of a chimpanzee
mother-infant pair. AOIs (Area of Interests) were defined for the faces of adults and infants and the
total viewing durations for faces were analyzed. In Experiment 1 and 2, the chimpanzees did not
distinguish between infant and adult faces in their viewing patterns. In Experiment 3, however,
chimpanzees viewed infant faces significantly longer than adult faces. In Experiment 4, we presented
the pictures of a mother-infant pair of bonobos, the other Pan species. The chimpanzees did not view
the faces of bonobo infants longer than the adult faces. The reason for this could be that bonobos are
not own species, or that the facial skin colors of bonobo infants are darker than those of chimpanzee
infants, and not distinguishable from those of bonobo adults. We will test bonobo participants to
clarify this aspect in the near future.
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The Body Inversion Effect in Chimpanzees (Pan troglodytes)

Odie Gao, Masaki Tomonaga
Primate Research Institute, Kyoto University

Animals use bodies to explore and to interact with the world. Humans’ body recognition is
deteriorated by inversion. This inversion effect suggests configural body processing. Little is known
about this in non-human primates. We tested seven chimpanzees using upright and inverted stimuli in
matching-to-sample tasks to examine the body inversion effect. Exp. 1 used chimpanzee bodies and
houses. Exp. 2 used intact bodies, bodies with blurred faces, and faces with blurred bodies. Exp. 3
used intact bodies, bodies without faces, only faces, and body silhouettes. Exp. 4 used intact bodies
and scrambled bodies. They showed the inversion effect to all intact body conditions, indicating
configural body processing. They also showed the inversion effect to faces with blurred bodies in Exp.
2 and to silhouettes in Exp. 3, suggesting the roles of faces and body contours in the inversion effect.
No inversion effect was found in scrambled bodies, suggesting that they know about typical body
structures.



Touch-panel tasks for zoo-housed primates:
new hardware and software solutions

OChristopher Flynn Martin
Department of Life Sciences, Indianapolis Zoo

Touch-panel tasks designed for primates at zoos can deliver broad opportunities for scientific
research, animal enrichment, and visitor education. Despite such benefits, the use of touch-panels by
zoo animals is relatively uncommon, and zoo administrators and workers are largely unfamiliar with
the long history and benefits of touch-panel tasks being given to primates for voluntary/noninvasive
research and enrichment purposes in university settings. To help spread interest and facilitate the
possible adoption of the paradigm among zoos, an effort was made to create a portable touch-panel
device (named APEX) and a new software suite of cognitive and wellness tasks (named ApeTouch).
The APEX machine integrates a touch-panel screen and food dispenser within a shielded enclosure
box, and the ApeTouch software includes traditional psychology tasks, enrichment games, and
preference tests that can enable primates to make choices about foods, social partners, and housing
conditions. The APEX hardware and ApeTouch software is currently being used with great apes at
several zoos in the United States.
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Genetic background of the gustation in a specialized arboreal folivore,
koala

(OTakashi Hayakawa'?, Don Colgan®, Rebecca N. Johnson3#, Katherine Belov*
'Primate Research Institute, Kyoto University, 2Japan Monkey Centre,
8Australian Museum Research Institute, Australian Museum,

“Faculty of Science, The University of Sydney

Grasping hands with opposable digit and binocular stereoscopic vision are arboreal adaptation in
primates. Life in trees increased body size in anthropoid primates owing to increased nutritional
supply from woody plants, but they encountered high level of plant toxins (plant secondary
metabolites, PSMs). Previous study has revealed that the evolutionary struggle with plants’ PSMs
might have caused the expansion of bitter taste receptor genes (74S2Rs) in anthropoid primates, which
avoid ingesting possibly toxic PSMs (Hayakawa et al. Mol. Biol. Evol., 2014). Thus, anthropoid
primates, including human, became one of the groups with the highest numbers of 7T4AS2R genes
among mammals. Changing perspective from the northern to southern hemisphere, we found that a
similar pattern has independently evolved in the arboreal marsupial folivore (the koala, Phascolarctos
cinereus). Koalas grasp branches of trees like primates and intake highly toxic eucalyptus leaves as
major items of the diet repertoire. We determined the taste receptor gene repertoire in whole genome
sequences of koala and compared it with other marsupial mammals (wallaby, Tasmanian devil, and
opossum). We found that the koala has the largest number of TAS2R genes, 24, among analyzed
marsupials, which is also the largest level among all mammals. This is presumably a result of
koala-specific gene expansion and evolutionary convergence with plant-eating primates. More
phylogenetic analyses using other diversified marsupials and further functional studies can clarify
whether this expansion has been caused by folivorous adaptation in koala.

0-24

Characterization of the TAS2R38 bitter taste receptor for
phenylthiocarbamide (PTC) of Macaca tonkeana and M. hecki

OKanthi Arum Widayati', Yan Xiaochan?, Nami Suzuki-Hashido?, Laurentia Henrieta
Permita Sari Purba', Fahri Bajeber?, Bambang Suryobroto!, Yohey Terai*, Hiroo Imai?
'Department of Biology, Bogor Agricultural University, 2Primate Research Institute,
Kyoto University, *Department of Biology, Tadulako University, “Department of Evolutionary
Studies of Biosystems, The Graduate University for 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 taste cell
receptor. 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. We predict those sites are responsible for non-taster phenotypes. In
future, this finding of non-taster individuals will help to elucidate the receptor binding sites and
speciation of Sulawesi macaques. We will do functional analysis to confirm phenotype of the receptor in
cell level.
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Sweet taste sensitivity of colobine monkeys

OEmiko Nishi', Nami Suzuki-Hashido', Takashi Hayakawa'?, Yamato Tsu;ji',
Bambang Suryobroto?, Hiroo Imai’
'"Primates Research Institute, Kyoto University, 2Japan Monkey Centre,
3Deptartment of Biology, Bogor Agricultural University

For many animals including primates, sweet taste is a preferable taste which suggests the food contains
sugars. However, ability to detect sweet taste is varies among primate species. This difference is related to
the functional difference of the sweet taste receptor. Because plants store their energy as sugars and
starches, it is important for folivorous and frugivorous primates to have sweet taste sensitivity which
adapted to their feeding habits. To investigate the relationship between sweet taste sensitivities and feeding
habits of primates, we conducted functional analysis and behavioral experiments for Colobinae species to
evaluate the sweet taste receptor function and sweet taste sensitivity of them.

In the previous study, we found that Japanese macaques (Macaca fuscata), one of the Cerchopithecinae
have high sensitivity to maltose, because of having maltose sensitive sweet taste receptor. On the other
hand, we found that the cultured cells which transfected with the sweet taste receptor genes of Javan lutung
(Trachypithecus auratus), one of the Colobinae species, does not show any response to natural sugars.
Because the expression of the sweet taste receptor was confirmed by immunocytochemistry, the sweet taste
receptor of Javan lutungs might have low sensitivity to natural sugars, Also, from behavioral experiments
conducted to silver lutungs (Trachypithecus cristatus) and Hanuman langurs (Semnopithecus entellus), we
found that both primates did not show preference to sucrose nor maltose. These results suggest that
Colobinae monkeys have low sensitivity to natural sugars, likely relate to low sensitive sweet taste receptor.
Colobinae is another subfamily of Old World monkeys which known as “leaf monkeys” . The low
sensitivity of natural sugars might relate to their less sugar feeding habits.
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Divergent evolution of olfactory and taste receptor repertoire
in New World monkeys

OShoji Kawamura
Graduate School of Frontier Sciences, The University of Tokyo

Primates are generally regarded as vision-oriented animals, for which other senses, especially olfaction,
are less important. However, this notion is questioned by recent studies and requires further investigation.
New World monkeys (NWMs) are particularly suitable for understanding the interplay of different senses
in evolutionary and ecological contexts because of their diversity in color vision and diets. Here, by
employing targeted capture and massively parallel (Next Generation) sequencing methods, we studied the
entire gene repertoire of olfactory receptors (ORs) as well as bitter (TAS2Rs) and umami/sweet
(TAS1Rs) taste receptors from 6 species of NWMs in three Families (Cebidae: tufted capuchin,
saddle-back tamarin, Azara's owl monkey; Atelidae: black-handed spider monkey, mantled howler
monkey; Pitheciidae: dusky titi), with diverse color vision types and feeding habits. Contrary to a sensory
“trade-off” prediction, the proportion of OR pseudogenes was not highest in the howler monkey, the sole
routine trichromatic genus in NWMs, compared to other species with dichromacy/trichromacy
polymorphism. The number of intact and defective OR genes appeared to differ only slightly among taxa,
whereas genetic composition differed considerably among species by repeated gain and loss of OR genes
throughout phylogeny. Bitter taste TAS2Rs were generally higher in nucleotide polymorphism than
neutral references, many of which were nonsynonymous, implying diversifying evolution in bitter
sensation. In contrast, functional constraint on umami/sweet taste TAS1Rs appeared generally relaxed,
with the umami taste TASIR1 gene in tamarins pseudogenized. These results depict a feature of active
turnaround of gene contents in the evolution of primate chemical sensors.
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Development of combinatory manipulation and tool use
in great apes and humans

OMisato Hayashi', Hideko Takeshita?
'Primate Research Institute, Kyoto University, 20temon Gakuin University

Object manipulation can be used as a comparative scale of cognitive development among primates
including humans. Some studies have focused on object manipulation and/or tool-using behavior as an
indicator of cognitive abilities in chimpanzees and human children. Particularly, combinatory manipulation
is a precursor of tool-using behavior and start at around 10 months of age in humans. Mother-reared
chimpanzees started combinatory manipulation at 8-11 months of age which was comparable to humans.
Inserting action was commonly observed in chimpanzees from an early age. In contrast, stacking-block
behavior started later in chimpanzees. Humans started block-stacking at around one year of age but only one
out of three chimpanzees spontaneously started do so at around 2.5 years. All three chimpanzees started to
stack up blocks after trainings by human experimenter started at 3 years. After the acquisition of stacking
action, both chimpanzees and human children showed similar performances in tasks using blocks of various
shapes which were designed to test their physical understanding. Similarly, both chimpanzees and human
children showed trial-and-error strategies in combining cups into a nesting structure. Different from
chimpanzees, developmental data from other great apes has been less accumulated. Through our
preliminary cross-sectional investigation, all species of great apes showed combinatory manipulation in
captive settings. However, the timing and order of development in different types of combinatory
manipulations were varied among the four species of great apes. Species comparison among great apes
illuminated that the inserting action in chimpanzees develops at similar speed as humans. The early
acquisition of a combinatory manipulation may also explain the tool-use commonality reported in
chimpanzees. Although all four species of great apes possess the fundamental cognitive ability of
performing combinatory manipulation in captivity, some other factors may contribute to the tool-use
frequency and variety in the wild.
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miRNA analysis of various crab-eating monkey tissues

(OHee-Eun Lee'?, Jae-Won Huh3#, Heui-Soo Kim'2
'College of Natural Sciences, Pusan National University, 2Genetic Engineering Institute,
Pusan National University, 3National Primate Research Center, Korea Research Institue
of Bioscience and Biotechnology, “Department of Functional Genomics, KRIBB School of
Bioscience, Korea University of Science and Technology

MiRNA is a small non-coding RNA molecule that regulates the expression of complementary
messenger RNA, and it includes approximately 22 nucleotides. By targeting mRNAs for cleavage or
translational repression, miRNA is one of important regulator in animal and plant. Not much of
miRNAs studies have been progressed in Macaca fascicularis also known as Crab-eating monkey.
Crab-eating monkey is one of the most valuable non-human primate animal models. It is broadly used
in basic and applied preclinical researches. Here, we randomly chose 19 miRNAs and analyzed the
expression patterns in various crab-eating monkey tissue samples. Some of miRNAs expression
displays tissue-specific pattern in crab-eating monkey, compared to the other species’ miRNA
expression. Additionally, miRNA target gene was selected to examine the expressions in contrast. The
current study will provide the profitable miRNA data for the further understanding of function of
miRNAs in Crab-eating monkey.
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Gut microbe shift of Japanese macaques as a result of human
encroachment

OWanyi Lee', Takashi Hayakawa'?, Naoto Yamabata®, Mieko Kiyono*, Goro Hanya'
"Primate Research Institute, Kyoto University, 2Japan Monkey Centre,
3Institute of Natural and Environmental Sciences, University of Hyogo, “Graduate School of
Human Development

Aiding in nutrition acquisition and immune system, gut microbiome is essential for sustaining hosts’
health and other physiological functions. While there are several factors that may affect one’ s gut
microbiome, host diet is considered of great influence. In the past hundred years, many areas of Japan
underwent deforestation, agricultural development and urbanization. Modification and shrinking of
habitats consequently lead to human-wildlife conflict and may cause behavior and diet alteration in
animals. While naturally feeding on plants, Japanese macaques in some areas nowadays seek food in
villages and farmlands. Instead of natural fruits, seeds and leaves, Japanese macaques forage on crops,
human left-over, garbage and sometimes on human provision.

This research aims to examine the composition of gut microbiota of Japanese macaques from
habitats with different human influence. Fresh fecal samples were collected from macaques living in
habitats with different level of human disturbance - 1) wild (Yakushima high- and low- land), 2)
provisioned (Koshima), 3) crop-raiding (Suzuka city, Mie prefecture), 4) captive (enclosure and cage
of Primate Research Institute). To describe microbiome composition of monkeys from different
habitats, fecal DNA were extracted and purified and bacterial composition were determined based on
the 16S rRNA gene sequences using [llumina MiSeq platform. We here report a preliminary result of
gut microbiome composition in these macaques and discuss the relationship of gut microbiome with
human disturbance effects.
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Chimpanzees’ attention to a wounded individual: an eye tracking experiment

(OYutaro Sato, Fumihiro Kano, Satoshi Hirata
Wildlife Research Center, Kyoto University

Nonhuman primates sometimes inspect, groom, or lick a wound of their groupmates. Although there
are some field observations reporting such behaviors, the underlying motivation remains unclear. Like
humans, do others’ wounds attract attention and evoke negative emotional reactions in nonhuman
primates? Studying reaction to injuries will help us to understand primates’ understandings of others.
In this study, we measured spontaneous gazing of six captive chimpanzees (Pan troglodytes) by an eye
tracker while they were viewing eight photos of a wounded chimpanzee paired with that of a
chimpanzee without wounds. Chimpanzees viewed the wounded conspecifics significantly longer than
non-wounded conspecifics (one sample t-test, t(5)= 3.15, p=0.03). When the part of wounds was
scrambled in the images so that the wounds were masked while maintaining its low-level visual
property (e.g. redness) at the pixel level, no significant difference was found in their viewing durations
(t(5)=1.43, p=0.21). Moreover, when we analyzed their viewing times for the parts of wounds in the
images, chimpanzees viewed the wounds significantly longer than the corresponding parts of the
non-wounded conspecifics (t(5)=3.48, p=0.02), whereas no such difference was found in the
scrambled image pairs(t(5)=1.46, p=0.21). These results suggest that chimpanzees attend
spontaneously to others’ wounds. To the best of our knowledge, this is the first experimental study that
examined chimpanzees’ reaction to wounded animals. In the future study, we aim to examine their
emotional-physiological reactions to others’ wound.
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Exploring attentional bias in chimpanzees using the dot probe task

ODuncan A. Wilson, Masaki Tomonaga
Primate Research Institute, Kyoto University

The dot-probe task is frequently used for studying attentional processes involved in emotional
perception in humans, but few studies exist in animals. In this task two images appear simultaneously
on a screen for a brief period. Typically, one of the stimuli is threatening, whilst the other is neutral.
After the stimuli disappear, a dot appears in place of one of the stimuli. Allocation of attention is
measured by the time taken to touch the dot. If the dot appears where attention is allocated, faster
response times are recorded. Seven adult chimpanzees at the Primate Research Institute, Kyoto
University, participated in a series of touch screen dot-probe tasks. In the test condition, images of
threatening, fearful and neutral chimpanzee faces were presented, whilst in the control conditions
images of neutral primate faces, objects and colours were presented. The task was successful in
measuring broad attentional biases towards faces, objects and colours, when paired with no image or
control images (scrambled faces or random dots). However, the task may not be sensitive to
differences in content between two faces, objects or colours, or in the emotional content of faces.
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The temporal characteristics of caregiver-child verbal interactions

(OYuko Yamashita', David Hirsh?
'Shibaura Institute of Technology, 2University of Sydney

Human infants universally start acquiring speech sounds, combining speech sounds to produce some
words in their native languages, and using these to communicate with others. Regardless of language
background, by around 24 months of age, toddlers become capable of combining words to produce
sentences in order to communicate with others around them. In the process of language development,
cognitive stimulation in parents’ interaction plays an important role in forming infant communication
(Bradley & Caldwell, 1984). Verbal responses by parents in interaction stimulate children cognitively.
This study explored the temporal characteristics of child—parent interaction in children at two years old
and parents from Japanese- and English-speaking families. Conversational speech between parents and
children was recorded and transcribed from each audio file in the Kyushu University children’ s
database constructed by the author. Speech data included ten dyads each comprising typically
developing two - year - old toddlers and their parents from Japanese - or English - speaking families.
The conversation topic was varied among the participants through use of picture books, toys, TV
characters, animals, and foods. In this study, we focused on the duration of the speech units and pauses
which occur between the turns of children and parents. All silent intervals (i.e., pauses) from 0.1 up to 4s
were extracted from each recording. The results showed that the median duration of pauses at turn
transition from child to parent was shorter than those at turn transition from parent to child, regardless of
language background. The median duration of speech units of parents were longer than those of
children, regardless of language background. We were also interested in the individual data of the
duration of speech unit and pause. A positive correlation between parents and children was found with
speech units, which was not found in speech pauses.
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Species-specific mutation of two species of Sulawesi macaques

OXiaochan Yan', Kanthi Arum Widayati?, Bambang Suryobroto?, Yohey Terai®, Hiroo Imai'
"Primate Research Institute, Kyoto University, 2Department of Biology, Bogor Agricultural
University, *Department of Evolutionary Studies of Biosystems, The Graduate
University for Advanced Studies

Sulawesi macaques can serve as a model for understanding ecological selection and evolution
mechanism in genetic aspect. Sulawesi macaques are divergently evolved into 7 species within a
relatively short period and live allopatrically on Sulawesi Island, which is isolated for million years
long. The genomic causes and effects of divergent ecological selection are poorly understood. Thus, it
will be interesting to study their species-specific substitutions changing protein functions for
understanding their evolution. To find out what kinds of genes are widely evolved as ‘speciation
genes’ during speciation, we collected saliva samples and determined whole exon sequences (exome)
from 11 individuals each of M. tonkeana and M. hecki by next-generation sequencing. Furthermore,
we analyzed single nucleotide polymorphisms between the two species. Several genes were selected as
species-specific fixed mutation to reveal the adaptation to local environments. So far, 2 groups of
genes were specifically diversified between M. hecki and M. tonkeana: 20 olfactory receptor genes, 4
mucin genes. 29 genes including 3 genes, STOX1, ASAH2 and CXCR1 with mutations specific to
species were selected as candidates for further functional analysis to reveal the adaptation to local
environments.
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Study for microorganisms derived from primates and evaluation of
possibility as enzyme sources

OKensuke Yuki', Kinya Washizu', Satoshi Koikeda', Takashi Hayakawa?®
Amano Enzyme Inc., ?Primate Research Institute, Kyoto University, *Japan Monkey Centre

The gastrointestinal microflora is paid attention for understanding digestive function. We have
interest in enzymes produced by the gastrointestinal microflora of primates. We isolated
microorganisms from intestinal bacterial flora of primates (64 species bred by the Japan Monkey
Centre) and evaluate enzyme productivity.

At first, we focused on Colobus species with feeding habit consisting of leaves.

The feces of Colobus species which bred by the Japan Monkey Centre were collected and kept an
anaerobic condition using commercially available Anaeropack. Simultaneously, they were carried at
low temperature of around 4 ° C. These samples were immediately suspended in physiological saline
and diluted with appropriately. The diluent were spread on anaerobic bacteria plate medium for lactic
acid bacteria and incubated under anaerobic conditions. The remaining fecal diluents are stored at a
low temperature of -80° C as glycerol final 15% liquid. The isolated microorganisms were individually
analyzed by rRNA gene sequences and then identified by performing a molecular phylogenetic
analysis based on their specific sequences.

As future plan, the separated microorganisms will be cultured under suitably conditions and
evaluated productivity of various enzymes.
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