Symposium of Asian Primatology and Mammalogy

Abstract
O-1: Evolutionary history of cercopithecine monkeys in Eurasia.
Masanaru TAKAI

(Primate Research Institute, Kyoto University)

The evolutionary history of cercopithecine monkeys in the Eurasian continent will be discussed based on the compiled chronological and geographic data of fossil records from the late Miocene through the middle Pleistocene. Cercopithecines are likely to have originated in northern Africa and appeared in Eurasia as early as the latest Miocene.  The fossil records of cercopithecines are rich in Europe and Eastern Asia, where cercopithecines appeared at the latest Miocene.  In both areas, respectively, there are three cercopithecine genera reported so far: Macaca, Paradolichopithecus, and Theropithecus in Europe, and Macaca, Procynocephalus, Theropithecus in Eastern Asia.  All European fossil macaques are referred to the single species, M. sylvanus or to its close relative, whereas many species are recognized for the Asian macaques.  This taxonomic contrast may reflect the geographical differences between the two areas: contrary to the relatively continuous land condition in Europe, Eastern Asia, especially Southeast Asia, has been fractionized into small islands or regions many times due to the eustatic change in sea level, which accelerated speciation of Asian macaques.  

It is also a debatable issue whether baboons have invaded Eurasia as well as geladas.  Paradolichopithecus sushkini is a cercopithecine monkey discovered from the late Pliocene of Kuruk-Say, southern Tajikistan. Despite the baboon-like appearance of the skull, detailed analysis of the inner structure of the rostrums with computed tomography revealed that P. sushkini has a maxillary sinus, which occurs only in macaques among the living cercopithecoids. This strongly suggests that Paradolichopithecus belongs to the lineage of the macaques rather than to that of the baboons.  However, the relatively large molar/premolar ratio in Paradolichoptihecus is similar feature seen in living baboons rather than in macaques. The mixture of these macaque-like and baboon-like features in Paradolichopithecus indicates the mosaic evolution in the Pliocene cercopithecine monkeys.
    Whether Paradolichopithecus belongs to macaques or to baboons, on the other hand, it is certain that early cercopithecine monekys dispersed into eastern Eurasia from western Eurasia, such as Europe or western Asia. Although the dispersal route of the Asian cercopithecines, Macaca, has so far been discussed only in the context of South Asian geographical changes, the distribution pattern of the Paradolichopithecus fossil localities may indicate a more northern dispersal route, such as via Central Eurasia rather than a southern route, such as via South Asia. Evolutionary history of cercopithecine monkeys may be more complicated than ever presumed.
O-2: Fossil hippopotamus of Myanmar
Thaung-Htike, M. Takai, and Zin-Maung-Maung-Thein

(Primate Research Institute, Kyoto University, Inuyama, 484-8506, Japan)
In the Central Myanmar, the Irrawaddy deposits (late Miocene to early Pleistocene) has been known to produce rich terrestrial mammalian fossils, which has been correlated with the Siwalik fauna of Indian Subcontinent. Among the Irrawaddy mammalian fossils, hippos are frequently discovered. However, the detail paleontological works on Myanmar fossil hippopotamus are still poor. In this work, we report the new specimens of fossil hippopotamus, and discuss its evolution and migration pattern in Southern Asia. 

Hippopotamus fossils, recovered from the several localities of Central Myanmar, can be assigned to the genus Hexaprotodon (Artiodactyla, Hippopotamidae). Hexaprotodon is recovered from the late Miocene to Pleistocene of Asia and Africa, and is characterized by a robust mandible with total six incisors. In Myanmar, up to three species of Hexaprotodon, H. iravaticus, H. sivalensis and H. palaeindicus, have been recognized based on the recently discovered partial skull and dental materials.

H. iravaticus, the smallest form, has the most primitive morphology than other Myanmar Hexaprotodon: narrow muzzle; less robust mandible; simple trilobate cusps in molars; and bilobate hypocone in M3. Although it was previously assigned as a Pleistocene form of Irrawaddy deposits, recently discovered specimens from the latest Miocene and early Pliocene reevaluate much older appearance of this species in Myanmar.

H. sivalensis is an intermediate size Hexaprotodon, widely recovered from the late Miocene to Pleistocene of Indian Subcontinent, Pliocene of Myanmar, and Pleistocene of Java. Although it was described as H. cf. sivalensis from the Irrawaddy deposits, newly discovered dental and partial skull fragments confirm the specific status as H. sivalensis by its distinct characteristics: large P3 with distinct metaconule which apart from metacone; larger dental size than H. iravaticus; and robust sagittal crest of skull. Dental size of H. sivalensis from Myanmar is similar with that of the small H. sivalensis from the late Miocene of Siwalik than the large one from the Pleistocene of Siwalik.

H. palaeindicus, which was firstly described from the Upper Siwaliks (Pleistocene), is the largest form in the Siwalik hippopotamuses. We discovered the new specimens of H. palaeindicus from the middle Pleistocene terrace sediments of Myanmar, which show the close similarity to the Siwalik specimens: short braincase with poor sagittal crest; flat and laterally expanded nuchal crest; and complex molar morphology with tetralobate paracone in upper molars.

The new dental and skull fragments of H. iravaticus from Myanmar are similar to the recently published new species H. garyam from the late Miocene of Chad, Africa. Although both species resemble in skull size and dental morphology, in H. iravaticus the mandible is much more tapered than in H. garyam. 

The latest Miocene occurrence (on specimen) of H. iravaticus in Myanmar, which is similar in dental morphology to the late Miocene Chadian H. garyam, suggests that the possible eastward migration of African Hexaprotodon to S. E. Asia during the late Miocene. The small H. sivalensis from Myanmar suggests that a migrated species from the Indian Subcontinent during the early Pliocene, and it entered to the S. E. Asian Peninsular in the late Pliocene or the early Pleistocene. The combination of the discovery of H. palaeindicus from the Pleistocene and the disappearance of H. sivalensis in the late Pliocene and Pleistocene of Myanmar suggest that H. palaeindicus likely migrated from the Siwalik region of the Indian Subcontinent toward Southeast Asia during the Pleistocene.
O-3: EX – SITU CAPTIVE BREEDING FOR JAVAN GIBBON (Hylobates moloch) AT THE PRIMATE RESEARCH CENTER OF BOGOR AGRICULTURAL UNIVERSITY, BOGOR, INDONESIA

Permanawati, D.V.M., Kamil R. Sidik, D.V.M., Walberto Sinaga, Yasmina Paramastri, D.V.M., Pudji Astuti, D.V.M. , Ph.D., Entang Iskandar, M.S., Joko Pamungkas, D.V.M., M.Sc., Ph.D.


The Javan Gibbon (Hylobates moloch) is one of the critically endangered nonhuman primates (IUCN, 2006) and also listed in the appendix I of CITES. The success of breeding in the captivity for this species is very low. In addition to unsuccessful breeding, the survival rate of infant in captivity became a challenge in captive breeding of this species. As the main purpose to breed the Javan gibbon is support conservation, Primate Research Center at Bogor Agricultural University (PRC-IPB), in cooperation with Taman Safari Indonesia have established an ex-situ breeding program for the Javan gibbon located in one of the PRC-IPB animal facility. This breeding program has been recently successful to breed this species in the captivity. From a pair of Hylobates moloch exist in the facility paired since July 2004, two offsprings have born. A male offspring born on April 2005 and a female one born on June 2006. It is reported to be the first Javan gibbon born in captivity in Indonesia, that are survive. The presence of captive born offspring in our facility is providing an access to study the physiology, biology and behavior, includes its development in different age stage; nursing and breeding, as it is limited published data in that subject. The physiology and biology data were collected during routine health and veterinary care program while the behavioral observation conducted daily.
O-4: THE PREVALENCE  of PATHOLOGICAL CASES of ORANGUTANS (Pongo pygmaeus) in INDONESIA

Silvia A. Prabandari, Erni Sulistiawati, Joko Pamungkas

Since the beginning of Januari, 1996 to December, 2006, 143 histopathological or pathological anatomy samples of dead orangutans were received by the Pathology Laboratory, Primate Research Center, Bogor Agricultural University, Indonesia. Most of these specimens were originated from Bornean orangutans. The specific changes in organs were mostly found in those samples examined histopathologically and the main causes of death were due to bacterial infection (78.30%). Unfortunately these findings could not be supported by any culture examination. The high mortality rate could be related to the high environmental humidity and decrease of individual immune systems. Most lesions of bacterial infection were found in the gastrointestinal tract and might be due to Campylobacter sp and Salmonella sp. Other causes following the bacterial infection were viral infections (4.20%), fungal infections (6.30%), protozoan infestation (4.90%), helminthiasis (4.90%) and neoplasia (1.40%). 

Keywords : orangutans, pathological cases

O-5: Successive aggression and redirection in Japanese macaques (Macaca fuscata)

Rizaldi1,2 Kunio Watanabe1
1. Primate Research Institute, Kyoto University, Inuyama Aichi 484-8506, Japan.

2. Department of Biology, Faculty of Science, Andalas University, Padang 25163, Indonesia 

Several patterns of polyadic aggressive interactions have been studied.  Aggressive intervention and redirection are such examples.  Here, we described another pattern of polyadic interactions, namely “successive aggression”.  This is an aggression by original aggressors toward third individual in close succession time (≤1 min) after aggression toward a victim.  This interaction pattern has received less attention though it occurs very often in the group of Japanese macaques.  We studied aggressive interaction in a captive group of Japanese macaques to clarify the characteristic features of successive aggressions comparing with redirections.  

A total of 2698 dyadic interactions were recorded and among them 80 successive aggressions and 75 redirections were analyzed.  We found that the participants of forgoing dyads were significantly different between successive aggression and redirection. Females, especially adult females, performed and received more successive aggression and, in contrast, males, especially adult males, performed and received more redirection.  Successive aggression occurred often when victims performed counter aggression.  The aggressor chose significantly more often the relatives of victim as the target.  In the case of redirection targets were not the relatives of first aggressor in most cases, but clearly subordinate individuals.  The dominance relationship among aggressor, victim and target were not linear in successive aggression but it was linear in redirection.  The results suggest that the function of successive aggression is to establish and to maintain dominance relationship among matrilineal groups, while that of redirection is to maintain dominance relationship among individuals.  Consequently, the dominance relationships among male Japanese macaques remain stable and stronger linearity than that among females. 

O-6: Impact of male takeover on intra-unit sexual interactions of wild Rhinopithecus roxellana in the Qinling Mountains of China.
Dapeng Zhao

 (Northwest University, Chaina)

Data were collected on sexual interactions before and after a male takeover of a one male unit (OMU) of Sichuan snub-nosed monkeys (Rhinopithecus roxellana) in the Qinling Mountains, China. The original unit consisted of an adult male, two adult and two subadult females, two female juveniles and a single infant. Following the takeover, the new resident male copulated with one adult female, which was not lactating. Subsequent to the disappearance of her infant, the second (lactating female) entered breeding condition and began to solicit copulation with the new resident male. Subadult females also engaged in matings with the new male. The new resident male was observed mating, on three occasions, with females in two other OMUs. These are the first observations of sexual behavior in free- ranging Sichuan snub-nosed monkeys after an OMU takeover. Sexual interactions play an important role in establishing relationships between a new male and the resident females in the OMU.

O-7: “Dominance relations among one-male units of the Sichuan snub-nosed monkeys (Rhinopithecus roxellana) in the Qinling Mountains, China”

Zhang Peng 
(Primate Research Institute, Kyoto University, Japan)

  One-male unit (OMU) is the basic social unit in multi-level societies of the Sichuan snub-nosed monkeys (Rhinopithecus roxellana). From October, 2001 to December, 2005, we studied dominance relations between OMUs in a free ranging group in the Qinling Mountains, central China. The group was comprised of 6 to 8 OMUs that were cohesively associated. We analyzed a total of 2366 replacement interactions among these OMUs during eight different study periods. The results suggested a linear dominance relationship among the units in each study period. We suggest three factors that may influence dominance relationships among units: competition for food trees, long-term association and provisioning. Dominance rankings among OMUs are positively related to tenure of the resident male, as well as associating term of the units in the group. Well established units and units with longer tenured resident male ordinarily ranked higher than newly established units and newly immigrated units. In addition, we reported for the first time that two cases of merger of OMUs, in which one resident male replaced the other, and merged two units into one. We discussed the dynamics of merger of OMUs. 
O-8: Molecular Marker and Role of Retroelements in Primate Genome

Heui-Soo Kim, Tae-Hong Kim, Hong-Seok Ha, Dong Woo Kang, Do Sik Min, 
Won-Ho Lee

Division of Biological Sciences, College of Natural Sciences, 
Pusan National University, Busan 609-735, Korea

The human endogenous retroviruses (HERVs) have been subjected to many amplification and transposition events resulting in a widespread distribution of complete or partial retroviral sequences throughout the human genome.  Expression of HERVs can influence the outcome of infections in different ways that can be either beneficial or detrimental to the host.  A function of the multiple copy families, scattered throughout the genome, has been reported regulatory functions on the gene expression of nearby located genes. The vast majority of these have no influence on gene function or relevance to pathology. A small minority of such sequences has acquired a role in regulating gene expression, and some of these may be related to differences between individuals, and to expression of disease. HERV insertion event during primate evolution could be genetic marker for the study of phylogeny and evolution. The HERV elements have formation of an RNA transcript that must then be reverse-transcribed and inserted into a new location in the genome. Most important regulatory gene sequences reside in the LTR elements that contain the binding sites for host cell factors. The integrated proviral or LTR elements could evolve new biological functions during primate evolution, and regulate transcriptional potential. Expression of those elements varied significantly among cell lines, in some cases showing strict cell type specificity.  Accumulated changes of the LTR elements in gene regulation are likely to be functional factors for the process of diversification, speciation and evolution consequences.  Implication of the HERV elements in human diseases results from immune disturbance, recombination excision, altering gene structure, and abnormal expression.
O-9: Application of hybrid ERV elements for cancer specific marker and driving forces of primate evolution.
Jae-Won Huh, Dae-Soo Kim, Mi-Hee Park, Young-Hoon Jang, Mi-Kyoung Kim, Min-Kyoung Shin, Heui-Soo Kim*
Division of Biological Sciences, College of Natural Sciences, Pusan National University, Busan 609-735, Republic of Korea
    ERVs are the unique exterior elements that had been originated from germ line infection of ancient infectious exogenous retroviruses. They had been regarded as harmful elements for host genome. However, the results of human genome project gave rise to a question why human genome allowed many portions of ERV elements compared to functional protein coding regions. To reveal the specific role of ERV elements in human evolution and cancer development, bioinformatic and evolutionary analyses were conducted. Totally, 67 genes were provided the transcript start sites by the ERV elements and 140 fusion transcripts with ERV element were exclusively expressed in cancerous tissues. Among 67 genes, 23 genes have different splicing variants, 33 genes were modified by ERV elements, and 11 genes were created by the ERV elements integration events. Most of cancer specific fusion transcripts with ERV element show a higher retention ratio tendency for old subfamilies than young subfamilies of ERV elements (67 transcripts of MaLR family, 40 transcripts of ERV2 family, 27 transcripts of ERVL family, and 6 transcripts of ERVK family). Our data could contribute greatly to our understanding of human evolution and cancers in relation to ERV elements.
O-10: Cocaine-associated neuronal plasticity in the dorsal striatum through glutamate receptor activation
Eun Sang Choe*, Dong Kun Lee, Sam Moon Kim, Sung Min Ahn, Soo Woon Kim
Department of Biology, Pusan National University, Pusan 609-735, Korea
Activation of metabotropic glutamate receptors (mGluRs) couples glutamatergic signals to the second messengers in a subtype-specific manner.  For instance, activation of group I mGluRs upregulates Ca2+ cascades, while group II/III downregulates adenylate cyclase and cAMP cascades.  Dominant presynaptic inhibitory actions of the group II/III mGluRs on glutamate release, desensitization of the group I mGluRs in response to prolonged stimulation of glutamate, and extensive cross-talks between kinases by various second messengers downstream to the mGluRs have been documented.  In addition to the spatiotemporal processes, interactions of glutamate receptors and protein phosphatase activities against kinase actions further regulate glutamatergic signals in the striatum.  Using a novel type of glutamate biosensor, our research group have been monitored the changes of extracellular glutamate levels in the dorsal striatum by cocaine administration.  In addition, alterations of the phosphorylation of NMDA and AMPA receptor subunits by cocaine-induced activation of the group I mGluRs have been observed.  The results showed that repeated, but not acute, cocaine significantly increased the levels of extracellular glutamate in the dorsal striatum.  Parallel with these data, the immunoreactivity of phosphorylated glutamate receptor subunits by repeated cocaine was increased through group I mGluR-dependent activation of protein kinases in the dorsal striatum.  In this presentation, thus, putative mechanisms on cocaine-induced addiction involving glutamate and nitric oxide releases, glutamate receptor-associated cytotoxicity, and characterization of proteins specifically expressed by cocaine will be further discussed. 

Supported by the BK21 Research Group for Marine and Silver Biotechnology, Korea.
Session V: Cooperative studies on the primate diversity in the continental part of SE Asia (Chairman: Yuzuru Hamada)

O-11: Yuzuru Hamada (Primate Research Institute, Kyoto University): 


“Overview of the Primate Diversity studies in the Continental part of SE Asia”

O-12: Hiroyuki Kurita (Educational Board of Oita City): 


“Tentative Report on the Present status of Laotian Primates”

O-13: Suchinda Malaivijitnond (Primate Research Unit, Department of Biology, Faculty of Science, Chulalongkorn University, Thailand):

“Primatology in Thailand and the establishment of Primate Research Institute of Thailand”

O-14: Shigeyuki Izumiyama (Alps region Field Science Center, Faculty of

Agriculture, Shinshu Universtiy): 


“Primates in Bangladesh: Sundarban, Eastern regions, and Dhaka and its vicinity”
P-1: Up-regulation of Phospholipase D1 in the mitochondrial fraction from the brains of Alzheimer’s disease patients
Mi Hee Parka, Jae-Kwang Jin b , Young Hoon Janga, Mi Kyoung Kima, Dong Woo Kanga, Min Kyoung Shina, Yong-Sun Kim b, Heui-Soo Kimc, Do Sik Min a,*

a Ilsong Institute of Life Science, Hallym University, Kwanyang-dong, Dongan-gu, Anyang, Kyonggi-do 431-060, Korea
c Department of Biology, College of Natural Science, Pusan National University, 30

Jangjeon dong, Geumjeong gu, Busan 609-735, Korea

d Department of Molecular Biology, College of Natural Science, Pusan National University, 30

Jangjeon dong, Geumjeong gu, Busan 609-735, Korea

     Mitochondrial dysfunction may play an important role in sporadic Alzheimer’s disease (AD) progression. Recently, we have reported that amyloid precursor protein (APP) stimulates phospholipase D (PLD) activity and b-amyloid region of APP is involved in the interaction with PLD1. To elucidate the involvement of PLD in the pathophysiology of AD, we examined the expression of PLD1 and alteration of membrane phospholipid in mitochondrial membranes of control and AD brains using Western blot and phospholipid analysis by thin layer chromatography. We have found that protein expression of PLD1 was significantly increased in mitochondrial fraction of brains of AD patients compared with that in control brains. Furthermore, the concentration of mitochondrial phospholipids such as phosphatidylcholine and phosphatidylethanolamine was increased and the content of phosphatidic acid, a product of PLD activity, was up-regulated in the mitochondrial membrane fractions of AD brain compared with that of control brain. These results suggest that upregulation of PLD1 in the mitochondrial fraction of AD brain might affect the composition of membrane phospholipids and provide a clue to the mechanism underlying the mitochondrial dysfunction associated with AD.
P-2: Expression and Promoter Activity of MaLR Element of Dorfin Gene Related to Parkinson’s Disease 
Tae-Hong Kim1, Jae-Won Huh1 , Dae-Soo Kim2, Hong-Seok Ha1, Dong Woo Kang1, Do Sik Min1, Myung-Jin Joo3, and Heui-Soo Kim1,2 

1Division of Biological Sciences, College of Natural Sciences, Pusan National University 

2PBBRC, Interdisciplinary Research Program of Bioinformatics, Pusan National University, Busan 609-735, Korea

3Department of Psychiatry, Hyung Ju Hospital, Yangsan 626-851, Korea 

Dorfin containing RING-finger and IBR motifs is an E3 ubiquitin ligase that is localized in Lewy bodies, a characteristic neuronal inclusion in Parkinson’s disease brains.  The Dorfin gene located on human chromosome 8q22.2 has showed 4.4 kb transcript and expressed ubiquitously in various tissues.  Here we found its alternatively spliced transcript variants which derived from MaLR (mammalian LTR-retrotransposon) insertion.  The MaLR-derived promoter transcripts are detected as two different types in all tissues examined, while breast tissue only showed three variant types.  Reporter gene assay of the promoter activity of MaLR element on Dorfin gene indicated good activity in human colon carcinoma cells (HCT-116).  These findings suggest that the MaLR element acquired the role of transcriptional regulation of Dorfin gene in various human tissues during primate evolution. 
P-3: Application of Real-time RT-PCR Analysis for the Dissection of HERV-W Env Elements 
Tae-Hong Kim1, Jae-Won Huh1, Dae-Soo Kim2, Hong-Seok Ha1, Heui-Soo Kim1,2 
1Division of Biological Sciences, College of Natural Sciences, Pusan National University, Busan 609-735, Korea 

2PBBRC, Interdisciplinary Research Program of Bioinformatics, Pusan National University, Busan 609-735, Korea 

HERVs (Human endogenous retroviruses) and LTR (long terminal repeat) - like elements are dispersed over 8% of the whole human genome. There are at least 22 independent HERV families within the humangenome, which originated from germ-cell infection by the exogenous retrovirus during primate evolution. Elucidation of expression pattern in HERV elements should provide information about fundamental cellular activities and the pathogenesis of multifactorial diseases such as cancer and autoimmune disease. HERV-W env gene is related to multiple sclerosis, and has potential roles for normal differentiation of human villous cytotrophoblast into syncytiotrophoblast. HERV-W env gene was expressed differentiallyin human tissues. Especially, it was highly expressed in human placenta. This phenomenon indicates HERV-W env gene have the different roles in each tissues. Here, we applied realtime RT-PCR for detection of its expression in various human tissues. We also analysed such amplification using cancer cells and monkey tissues, and discussed in relation to physiological function.
P-4: Bioinformatic Analysis of Transcriptional and Genomic Hybrid Genes in the Human Genome
Dae-Soo Kim1, Jae-Won Huh2, Tae-Hong Kim2, Hong-Seok Ha2, Heui-Soo Kim1, 2*


1PBBRC, Interdisciplinary Research Program of Bioinformatics, College of Natural Sciences, Pusan National University, Busan 609-735, Korea
2Division of Biological Sciences, College of Natural Sciences, Pusan National University, Busan 609-735, Korea
Hybrid genes are candidate risk factors for human tumors by inducing mutation, translocation, inversion, or rearrangement of genes. We systematically identified hybrid genes from human sequences and discovered some unique features. And also, we have constructed a hybrid gene database, to delineate hybrid gene structures using genomically aligned transcript sequences. This system encompasses the bioinformatics analysis of transcripts, and genomic DNA sequences in the INDC databases, and can be used to identify hybrid genes with overlapping transcript sequences, or genomic overlapping genes. We searched for hybrid genes among the 28,171 genes listed in the NCBI database, and analyzed their structural patterns in the human genome. 3,404 gene pairs were detected as hybrid forms of genomic (1,060) or transcriptional products (2,344). We classified the hybrid genes into four groups: chromosome translocation-derived fusion transcripts, splicing-derived fusion transcripts, tail-to-tail genome-level hybrids, and head-to-head genome-level hybrids. The HYBRIDdb database will provide genome scientists with insight into potential roles for hybrid genes in human evolution and disease.
P-5: Bioinformatic Discovery of Transposable Elements Expression in Human Cancer
Dae-Soo Kim1, Jae-Won Huh2, Heui-Soo Kim1, 2*
1 PBBRC,Interdisciplinary Research Program of Bioinformatics, Pusan National University, Busan 609-735, Korea
2 Division of Biological Sciences, College of Natural Sciences, Pusan National University, Busan 609-735, Korea
　　Transposable elements are the most abundant interspersed sequences in human genome. It has been estimated that approximately 45% of the human genome comprises of transposable elements. Most of transposable elements are transcriptionally silent in human normal tissues, however, some of transposable elements have been found to be expressed in placenta tissues and cancer cell lines. Recent studies have shown that transposable elements could affect coding sequences, splicing patterns, and transcriptional regulation of human genes. In the present study, we investigated the transposable elements in relation to human cancer. Our analysis pipeline adopted for screening methods of the cancer specific expression from human expressed sequences. We developed a database for understanding the mechanism of cancer development in relation to transposable elements. Totally, 999 genes were identified to be integrated in their mRNA sequences by transposable element. We believe that our work might help many scientists who interested in cancer research to gain the insight of transposable element for understanding the human cancer.
P-6: New Promoter of HERV-H LTR for GSDML Gene 
Jae-Won Huh1, Dae-Soo Kim2, Tae-Hong Kim1, Hong-Seok Ha1 and Heui-Soo Kim1,2 

1Division of Biological Science, College of National Science, Pusan National University, Busan 609-735, Korea 

2PBBRC, Interdisciplinary Research Program of Bioinformatics, College of National Science, Pusan National University, Busan 609-735, Korea 

Long terminal repeats (LTRs) of HERVs sometimes could affect transcription activity and could provide a transcription start site (TSS) of adjacent gene transcript. The GSDML (gasdermin-like protein) gene has been reported to acquire the novel promoter and TSS by the integration of antisense HERV-H LTR after the divergence of hominoid and Old World monkeys. Potential transcription factor binding sites of LTR promoter were identified by in silico analysis. Critical region for transcription activity were investigated by the construction of deletion mutants in LTR promoter region. Interestingly, deletion of 5'flanking region of LTR sequences showed maximum activity of transcription and deletion of U5 region showed low level transcription activity. To identify the original transcript, genbank database sequences (EST and mRNA) were mined and analyzed with bioinformatics tools. Totally, 10 different alternative splicing patterns were found and their structures were reconstructed. Our findings provide a good example of acquired LTR promoter for gene transcription and basis of expression and alternative splicing for further investigation of GSDML gene.

P-7: The Impact of Endogenous Retrovirus (ERVs) in Human Genome 
Jae-Won Huh1, Dae-Soo Kim2, Hong-Seok Ha1, Tae-Hong Kim1 and Heui-Soo Kim1,2 

1Division of Biological Science, College of National Science, Pusan National University, Busan 609-735, Korea 

2PBBRC, Interdisciplinary Research Program of Bioinformatics, College of National Science, Pusan National University, Busan 609-735, Korea 

ERVs are the unique exterior elements which had been originated from germ line infection of ancient exogenous retroviruses. They had been regarded harmful elements for human genome. However, the results of human genome project gave rise to a question why human genome allowed many ERV elements compared to protein coding regions. To reveal the specific role of ERV elements, bioinformatic and evolutionary analyses were used. Totally, 67 genes were revealed that their transcript start site were provided by the ERV elements. Among them, 23 genes have different splicing variants, 33 genes were modified by ERV elements, and 11 genes were created by the ERV elements. Comparison of ERV gene and non-ERV gene showed the different trend of function and process by gene ontology analysis. Possible gene data sets of human (28176 transcripts), orangutan (4611 transcripts), macaca (2103 transcripts), rat (9767 transcripts), and mouse (19508 transcripts) were compared for different usages of ERV elements. Different ERV elements were applied in different species for supplying the transcript start sites. From our analysis, we proposed the "remodeling hypothesis of ERV elements for host genome".  During the species differentiation from common ancestor, many kinds of viral agents could invade the host genome. However, winner who survived from a fierce struggle for existence under the invasion of infective elements could acquire the privilege of using the outside resources for the promotion of their fitness through the remodeling of ERV elements.

P-8: Human LTR promoter in NOS3 gene: Structure, Expression, Methylation and Evolution
Hong-Seok Ha1, Jae-Won Huh1, Dae-Soo Kim2, Tae-Hong Kim1, Myung-Jin Joo3, and Heui-Soo Kim1 2 * 
1Division of Biological Sciences, College of Natural Sciences, Pusan National University 
2PBBRC, Interdisciplinary Research Program of Bioinformatics, College of Natural Sciences, Pusan National University, Busan 609-735, Korea

3Department of Psychiatry, Hyung Ju Hospital, Yangsan 626-851, Korea 

Endothelial nitric oxide synthase (NOS3) plays the important role of regulation of vascular wall homeostasis and regulation of vasomotor tone. Here we found new transcript variant that derived from LTR10A belonging to HERV-I family on human NOS3 gene. Previous studies found the HERV-I LTR elements were detected only in the hominoids and the Old World monkeys. The LTR10A element located on the upstream of the original promoter region of NOS3 gene seems to be inserted into primate genome approximately 33 Myr ago. We detect the LTR10A-derived promoter transcripts in placenta tissue only by RT-PCR amplification. Methylation study using the sodium bisulfied DNA sequencing demonstrates that LTR10A element of placenta tissue is occurred hypomethylation.  Reporter gene assay of LTR10A element on NOS3 gene indicated good promoter activity of in human colon carcinoma cells (HCT-116).  These findings suggest that the LTR10A element acquired the role of placenta-specific regulation of NOS3 gene during primate evolution.

P-9:Promoter Activity of LTR Element of the Human FPRL2 Gene

Hong-Seok Ha1, Jae-Won Huh1, Dae-Soo Kim2, Tae-Hong Kim1, and Heui-Soo Kim1 2 * 

1Division of Biological Sciences, College of Natural Sciences, Pusan National University, Busan 609-735, Korea 
2PBBRC, Interdisciplinary Research Program of Bioinformatics, College of Natural Sciences, Pusan National University, Busan 609-735, Korea

    The human genome is estimated to consist of approximately 8% human endogenous retroviruses (HERVs) and related sequences. FPRL2 (fomyl peptide receptor-like 2) gene has a solitary LTR (long terminal repeat). The LTR is located between first exon and promoter region of the FPRL2 gene. The FPRL2 gene containing LTR element was expressed in various human tissues except fetal brain and cerebellum. The LTR element was detected in hominoid, Old World monkeys, and New World monkeys except for common marmoset, whereas LINE (long interspersed repetitive element) and SINE (short interspersed repetitive element) elements were detected in prosimian (ring-tailed lemur) and common marmoset. We also examined promoter activity of the LTR element in FPRL2 gene, and discussed its biological role. Taken together, the insertion of retroelements into primate genome could have different biological roles during primate evolution.
P-10: Chromosome differentiation of agile gibbons in Indonesia

Hirohisa Hirai

(Primate Research Institute, Kyoto University)

  C-banding and chromosome painting analyses with 96 gibbons of the genus Hylobates (44-chromosome gibbons) found a new whole arm translocation between chromosome 8 and 9 (WAT8/9) in Hylobates agilis. We conducted a project to take, as far as possible, samples of known origin from wild-born animals from Sumatra and Borneo (Central Kalimantan) for genetic monitoring of agile gibbons. As a result, we uncovered that the WAT8/9 is specific to Sumatran agile gibbons. Furthermore, population surveys suggested that the form with the WAT8/9 seems to be incompatible with an ancestral form, suggesting that the former might have extinguished the latter from Sumatran populations by competition. In any case, this translocation is a useful chromosomal marker for identifying Sumatran agile gibbons. Population genetic analyses with DNA showed that the molecular genetic distance between Sumatran and Bornean agile gibbons is the smallest, although the chromosomal difference is the largest. Thus, it is postulated that WAT8/9 occurred and fixed in a small population of Sumatra after migration and geographical isolation at the last glacial period, and afterwards dispersed rapidly to other populations in Sumatra as a result of the bottleneck effect and a chromosomal isolating mechanism.
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