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B-38 Reporton  “Discrimination of long-tailed(Macaca fascicularis),rhesus(M. mulatta)macaques and hybrids
between the two species using microsatellite DNA”
Janya Jadejaroen(Chulalongkorn University) FTPRHEE @ JIIATS

I am now studying hybrids between long-tailed and rhesus macaques in Thailand (Khao Khieow Open Zoo, KKZ) based on
their morphological, behavioral and genetic characteristics. Morphological study was conducted by using percent relative tail
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length, pelage color, crown hair, cheek hair and sexual skin. It was found that morphological characteristics of macaques in
the study area are different in between long-tailed and rhesus macaques. Individuals with known morphological characteristics
were selected for behavioral study. In addition for comparative study with their morphological and behavioral characteristics,
genetic information is needed to discrimination of hybrids from their parental species.

The aim of this study is to screen microsatellite DNA markers for diagnosis of long-tailed and rhesus macaques together
with their hybrid offspring. Seventy-seven fecal samples (52 of the KKZ hybrid population, 25 of long-tailed samples from
outside the study area, Campus) were extracted using potato starch method developed by Dr. Kawamoto. The extracted
samples were tested for macaque specific c-myc gene for the screening of samples with high quantity of DNA. Forty-eight
(62.3%, 28 of hybrid population, 20 long-tailed macaques) with DNA concentration > 100 picogram/microlitre were selected
for the microsatellite DNA study.

The chosen DNA samples were tested for 8 microsatellite markers (D19S582, D6S493, D3S1768, D6S501, D8S1106,
D11S2002, D7S794 and D5S1470) by using double multiplex PCR method developed by Dr. Kawamoto. The first PCR step
included all the primers for amplification. The second PCR was with labeled microsatellite markers. Forty DNA samples of
the same hybrid population collected in 2006 by Drs. Hamada and Malaivijitnond and 8 blood samples of long-tailed
macaques from outside the study area (Wangkeao, WK) collected in 1988 by Dr. Kawamoto were also tested. To ensure the
confident results, the test was repeated three times. The PCR products were then applied into 3130xl Genetic Analyzer to
detect allelic locations. Peaks of allelic detection were analyzed through Gene mapper v4.1 and Peak scanner v1.0. After
electrophoresis, result of D5S1470 was excluded, therefore that of the 7 remaining result was collected. Data of each
microsatellite marker was clustered by using STRUCTURE v2.3.4 (Pritchard et al, 2000). STRUCTURE Harvester (Earl et al,
2012) was used in judging the most suitable cluster (K) of microsatellite data.

The comparisons between microsatellite data of KKZ and long-tailed fecal samples (K=3) and KKZ fecal samples and
long-tailed DNA samples (K=5) show that KKZ and long-tailed macaques share similar pattern. When comparing KKZ fecal
samples and WK long-tailed blood samples (K=5) and KKZ DNA and WK long-tailed blood samples, the results showed
different pattern of hybrid population (KKZ) and WK long-tailed population. Both KKZ fecal and DNA samples showed
similar pattern (K=2) while long-tailed from different localities showed different structure pattern (K=2). When comparing the
four groups, KKZ fecal samples, KKZ DNA samples, Campus long-tailed fecal samples, WK long-tailed blood samples (K=2),
the first three groups had similar pattern which was different from the last one.

The results of this study suggested that the 7 microsatellite DNA markers may be used in further study for discrimination of
KKZ and WK long-tailed but not Campus. More markers and more control groups should be added in the next experiment
step. For this study, we found that fecal samples from the non-invasive sample collecting method, could be used but are
relatively difficult for the microsatellite marker analysis.

My next study steps are to collect more control samples and samples of the hybrid population with known morphological
characteristics and test for more microsatellite DNA markers.
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