Medical Research Studies for 2011
Professor BAE, Young-Mi
WEEKS : 3 
No. of positions : 1 
TOPIC: Carcinogenesis by Sinensis-originated Granulin 
Purpose: Sinensis-originated recombinant protein Granulin expected to play an important role in cholangiocarcinoma induction mechanisms 
Research: C. sinensis (Clonorchis sinensis), primarily parasitic in the bile duct, causes inflammation of the surrounding liver cells which in turn causes complications such as liver tissue degeneration, atrophy, ulcer formation, which leads to the cholangiocarcinoma. To study the mechanism of cholangiocarcinoma induction, we cloned Granulin (secreted from the sinensis) which seems to be the direct cause for the cholangiocarcinoma and the future experiments plan are as follows. 

1. Correlation study between Granulin and carcinoma: First, to study carcinogenesis in vitro, normal epithelial cells (HEK 293 & HepG2) and cholangiocarcinoma cell lines (HuCCT1) are treated with various concentrations of Granulin and the changes in cell cycle and carcinogenic factors (PGE2, COX-2, VEGF) expression will be examined.
2. Relationship between Granulin and the cancer cells: Athymic nude mouse with subcutaneous tumor mass are subject to Granulin injection (overexpression) and changing size of tumor will be observed.

3. Granulin and metastasis of cancer cells: Athymic nude mouse subcutaneous tumor mass are subject to Granulin injection (overexpression) and tumor metastasis will be observed.

Professor CHOI, Eun-Hee
WEEKS : 6

No. of positions : 2-3
TOPIC: Domestic climate change and the human parasite infection: predictive simulation of and development of the parasite diagnosis
Student Participation Project: 
<Parasite management and impact analysis according to the climate change >
Background: The current global warming is a catastrophe caused by human and climate change on the peninsula is rapidly underway. Global warming is changing the peninsula into one of subtropical regions, and this can bring marine animal infection and drinking water pollution by parasites. This also does not exclude the possibility of a new influx of sub-tropical region parasites which has not occurred in the domestic yet. In addition, a lot of parasites which has not been reported to cause a lot of infections so far can cause massive infection due to environmental changes.

‘Parasite management and impact analysis according to the climate change’ project will focus on parasite-to-human infection in Korea according to the climate change and their correlation while as a preventive method; a literature review of parasite diagnosis development is a currently underway. 


Goal: Development of simulation for Cryptosporidium parvum infection which flows into a ditch or sewage due to heavy rains or flooding and the establishment of its gene detection method.

Students' role: Major Cryptosporidium parvum infections in districts of Gokseong-gun will be examined. The river flow, hygiene, epidemiology of livestock diseases, and the DNA sequencing of protozoa, real time PCR assay development and PCR-RFLP development will be carried out to classify its species. In addition, simulation for the spread of infection according to the stream velocity will be developed. 
Expected learning effect: the latest gene test method for the diagnosis of parasite acquisition and knowledge related to climate change. Modeling future climate change factors in relation to human parasite infection is acquired. 
Education Planning: Cryptosporidium parvum infection cycle, diagnosis and classification in three weeks while performing research on regional epidemiology of infection. The amount of rainfall and climate change tracking survey and data review for the simulation development is also considered. 

Professor CHOI, Min-Ho
WEEK : 6

No. of positions : 2
TOPIC: Parasites and allergic disease
Allergic disease is increasing worldwide, and this is due to pollution from urbanization and industrialization, as well as the lessened opportunity to antigen exposure, causing weak immune systems. However, the prevalence of allergic diseases in developing countries appears relatively low; especially in the areas exposed to the parasite antigens. Thus, the relationship between parasite infections and allergic disease is being studied actively and several mechanisms have been revealed. The inhibition mechanism is different depending on the parasite and some parasites induce allergic reactions rather than preventing them while information on parasite antigens is very limited. 

In our laboratory, free-living nematode Caenorhabditis elegans antigen is used to investigate the inhibition mechanism of allergic asthma and atopic dermatitis in a mouse model. 
In an asthmatic model, the increased hypersensitivity by airway irritants, cytokine changes in bronchoalveolar lavage fluid, changes in serum IgE, the lung lesions and eosinophilia formation is observed. In atopic dermatitis model, changes in serum IgE, skin tissue lesions and increase in number of mast cells and eosinophils is observed to measure its inhibitory effect.

In order to clarify the inhibition mechanism, the activation of immune cells and its function changes in vitro are compared with the changes that appear in vivo. 
Participants in this study should be able to utilize various research techniques according to their mastery skill (flow cytometry, western blotting, ELISA, immunohistochemistry, gene cloning, recombinant protein production, MACS including animal experiments).

Through participation in this study, each participant will learn basic immunology on allergy and clinical research and how to plan and configure a research with wider perspective. 


Students will directly conduct research and laboratory researchers will provide 1:1 or 2:1 support. Through lab meetings, the results are confirmed with their supervisors and presentations on literatures related to research topics will encourage the active participation.

Professor HONG, Sung-Tae
WEEKS : 6 
No. of positions : 2
TOPIC : Serological test for diagnosis of Toxocara canis
Background: 

The most sensitive and specific method for diagnosis of Toxocara canis is a serological test. 
Antigens used in the diagnosis of Toxocara canis mainly include the 2nd stage larvae antigen but cross-reactivity with other parasites, especially nematodes had been reported. 
However, to mass produce these antigens in laboratory is difficult and a commercial diagnostic kit price is too expensive to purchase. For this reason, candidate antigens should be developed for diagnosis. Argine kinase showing high specificity and sensitivity has been reported (Susiji Wickramasinghe et al. 2008). 

Thus, this experiment compared recombinant antigen containing argine kinase which was expressed and refined in E.coli system with secreted larval antigen of existing use to construct the standard diagnostic methods for Toxocara canis.

Goals: With high domestic prevalence of Toxocara canis and its infection rate due to a lot of dog-raising families, more economical and higher specificity than the standard diagnostic method should be rapidly developed and this can be brought about by recombining the candidate antigens. 

Student's Role: Original Toxocara canis larva antigen and recombinant AK antigen are compared and verified for the diagnosis by analyzing for sensitivity and specificity of the antigen.

Expected learning effect: the cultivation of basic knowledge on serology and establishing the early diagnostic system for Toxocara canis and contribute to its prevention.

Education plans: Focus on the basics of serological tests and antigen expression in the E.coli system and purification, which is the basic molecular and biochemical knowledge. 
Professor PARK, Chung-Gyu
WEEKS : 6

No. of positions : 2
TOPIC: Immunological tolerance in pancreatic islet transplantation model

The primary research goal of our laboratory is to define the biochemical, molecular, and functional nature of the basic processes that control the immune activation and tolerance in autoimmune disease, transplantation and cancer. We hope that the insights gained from these studies will help to understand the pathogenesis of autoimmune disease and tolerance status in cancer patients and to develop new drugs that could control the specific immune response in organ transplantation. 

Students will directly conduct research and laboratory researchers will provide 1:1 or 2:1 support. Students interested in Basic medical science will gain considerable research experience. 

<Immunological tolerance in xenotransplantation>

Current usage of immunosuppressant to reduce transplant rejection has many side effects. Also, Allotransplant is getting difficult due to a shortage of donating organs. Thus, xenotransplantation using pig organs along with induction of immunological tolerance will be an ideal replacement therapy. 

Our goal is to develop and overcome transplant rejection via tolerance induction and the pancreatic islet transplantation model is used. Participating student will use many different models for islet transplantation e.g. pig to monkey, pig to mouse, mouse to mouse and carry out tolerance induction using various therapies/methods. 

Professor SEOK, Seung-Hyeok
WEEKS : 3
No. of positions : 2
TOPIC : Mechanism of metastasis inhibition against breast cancer and malignant melanoma
The major cause of cancer deaths is due to cancer metastasis destroying major organ function. 

The transition process from cancer cells to metastasis is affected by surrounding micro-environment, which acts closely with the cancer cells. In order to inhibit recurrence and metastasis we need to alter the host microenvironment to inhibit metastasis, and the breast cancer and metastatic melanoma model is known to be favorable in these studies.  
We will look at the essential factors for the suppression of metastasis and also look at conventional methods for clinical applications while testing new hypothesis at cellular and biological level by using animal experiments

 Project Title: Understanding the mechanism of cytokine regulation on the tumor microenvironment which influences cancer cells and macrophages and development of cancer treatment protocol. 
Students' role: to look up existing therapy on a common regulatory factor for cancer metastasis and host immune system and to set up hypothesis and experimental verification through analysis

The expected learning effect: Antitumor microenvironment for the clinical in vivo studies through a comprehensive understanding of basic knowledge and its application in accordance with the hypothesis. An experimental design of a concrete translational research model can be constructed.
Education plan: Major research papers on the tumor microenvironment and the host immunity are selected for review, and execution plan of this research will be supervised

Professor SEONG,Seung-Yong
WEEKS : 6
No. of positions : 3
TOPIC : Molecular and Cellular Immunology
1) Natural immunity was thought to be activated by non-self antigens.
2) In Nature Review Immunology 2004, we suggested that natural immunity is irrelevant to self and non-self but may be activated by hydrophobic portions (Hyppos) of biological molecules from damaged cells. 

3) In order to verify this hypothesis, we are searching and analyzing many different Hyppos and its signaling pathways which can activate various cell types such as DCs and macrophages and looking for natural Hyppo quenchers. We also make nano-antibodies (1/5 size of human antibody) to see its anti-cancer immunological effect. 

4) We are doing a pre-clinical trial on Mouse tumor model to test its clinical application. 
5) Student learning outcome will be on cell culture and FACS (and any other accompanying technology), cell physiology, PCR, Western blotting and will become familiar with various molecular biology techniques. In addition, manipulation of transgenic mouse required for immunological research and gene targeting skills will be learnt.
Professor LEE,Won-Woo
WEEKS : 3
No. of positions : 2
TOPIC : The impact of interleukin 17 secreting immune cells on key pathogenesis of autoimmune diseases

● A normal immune response of the host is only induced when the innate and adaptive immune system interact seamlessly and with a variety of causes, these mechanisms can be disturbed. This, in turn, breaks the host’s self-tolerance and the autoimmune disease occurs.

● Patients with autoimmune diseases have continuously increased and studies on the pathogenesis, genetic risk factors and treatment are actively in process. However, the number of patients who suffer from a variety of autoimmune diseases like rheumatoid arthritis, systemic lupus erythematosus (SLE) and Psoriasis has not diminished and the patient’s direct or indirect burden on health care is soaring. 

● Recent reports on the vital action of Interleukin -17 (IL-17) secreting innate and adaptive immune cells in the pathogenesis of autoimmune diseases drew the world's attention on the mechanism of their function and differentiation.


● IL-1β and IL-23 has been reported to be an essential cytokines for the human IL-17 secreting immune cell differentiation and their maintenance and thus these cytokines and cytokine receptors has been noted as a major therapeutic target.

● In patients with autoimmune diseases, clarifying the mechanism of IL-1β and IL-23 receptor expression regulation and their role in differentiation and maintenance of IL-17 secreting cells will help in understanding the pathogenesis of autoimmune diseases. 

Project Name: The effect of Interleukin 17 secreting immune cells on pathogenesis of autoimmune diseases (rheumatoid arthritis, BD, lupus) and the effects of IL-1β and IL-23 receptor expression and function in terms of regulation
Students' role: They must understand the existing theories on the pathogenesis of autoimmune diseases and set up a new hypothesis related to the research topic, and analyze and validate by doing experiments.

The expected learning effect: students learn basic treatment of a clinical sample of patients and understand the experimental design process of a translational research model. 

Training and guidance plan: 

Review major research papers on IL-17 secreting immune cells and planning and execution of this research will be supervised
Professor HWANG, Eung-Soo
WEEKS : 3
No. of positions : 1
TOPIC : Characterization of Endogenous retrovirus gene configuration

* Endogenous retrovirus (ERV) trail exists on the chromosomes of all living creatures.
* In some patient cases, intact ERV are found in cancer tissues.
* Subjects vary, but the change takes place by various mechanisms. Can be thought of as a process of evolution.
* A configuration of gene mutations based on the current gene database can be designed and using this, we can test our hypothesis by PCR and DNA sequencing.
* We can compare the relationship between genetic expression and disease, and whether it can contribute to infection control, etc. 
* Direct experimental design, result deduction and analysis can be carried out by the student and although a simple experiment, with a new content, it can be published in the domestic/international journals.
Professor KANG, Seung-Wan
WEEKS : 6
No. of positions : 4
TOPIC : A combination of complementary and alternative medicine with modern medicine by fusion translational research. 

1. Goal
To gain knowledge about complementary and alternative medicine and its research, and clinical experience to broaden your view of life and disease. To acquire basic research skills that use scientific research methodology, and with experience, which can be creatively reinterpreted.

2. Configuration
- a variety of introductory knowledge about complementary and alternative medicine, and project participation. Industry-depth training.

3. Possible project participation (tentative)
I. Integrative oncology
1) Overview; Understanding factors such as nutrition, redox homeostasis, physical activity, stress, attitude, spirituality in relation to quality of life of cancer patients and their prognosis.  To participate in integrative cancer care program and associated research projects.

2) Ongoing project

-oxidative stress & cancer 

-change of intestinal bacterial ecosystem during pelvic RTx (metagenomic research)

3) Planned project

-probiotics intervention for management of radiation-induced enteropathy 

II. Integrative pain medicine
1) Overview; a basic understanding on one of the intractable disease such as Post-traumatic symptoms and chronic pain associated with car accidents. Development of the evaluation method utilizing QEEG and ERP and neuro-feedback treatment model
2) planned project

- QEEG, ERP and neurotherapy for post-conccusion syndrome
III. Integrative stress research (한일 국제 공동연구 프로젝트)
1) Overview; SNUMC signed an MOU with global research organization ‘Stress Research Institute at the University of Tokushima, Japan to proceed an international stress research. 
2) ongoing project

-development of electrophysiological marker for stress mapping (Korea)

-Research for meditation, positive attitude and spirituality (Korea)

-Heart-brain synchronicity (Korea) 

-Epigenetic marker for stress and stress-related disorder (Japane)
IV. The human factors in 3D devices/equipments for human safety
(Ministry of Knowledge Economy’s Industrial Technology Development Project)

1) Overview; After the success of movie 'Avatar', 3D-related industries were selected as major industry of next generation. 

Industry-Academia-Research Consortium was established to set international 3D technology standards. In our laboratory, the effect of 3D content exposure on human physiology is measured to develop the safety guidelines. 
Professor SO, In-Suk
WEEKS : 6
No. of positions : 1
TOPIC : TRP ion channel on cell differentiation and proliferation
Transient receptor potential (TRP) ion channel has known to become very important as a source of calcium supply in the non excitable cells. 
TRP channel can be broadly divided into 3 groups. 
1. TRPC (classical) channel which is activated by neurotransmitter ligand combining with G protein coupled receptor.  
2. TRPV (vanilloid) channel which is activated by red chilli. 

3. TRPM (melastatin) channel which is activated by cell proliferation and various oxidants. 
This laboratory has recently discovered that TRPV6 channel play an important role in proliferation and differentiation of cells. 

The role of TRPV6 and their binding proteins in the proliferation and differentiation is being studied. 

Ion channel electrophysiology, as well as aspects related to cell proliferation and differentiation will make an interesting study.
Professor PARK, Byung-Joo
WEEKS : 6
No. of positions : 1
TOPIC : Development of scientific evidence –based, standard guidelines on clinical preventive health care. 

Improvement of living standards and life expectancy, thanks to the development of health care resulted in an increased elderly population and in turn this led to a dramatic increase in the incidence of chronic degenerative diseases. The realization of importance on preventive care for Chronic Disease Prevention and Health Promotion has also increased. 

To reflect these changes, our department is compiling and publishing scientific evidence-based teaching materials on clinical preventive health care.

We aim to develop standard treatment guidelines using updated reports on clinical preventive care and health promotion. 
Depending on students' interest in preventive health care services, they will select a particular service area to develop standard treatment guidelines

Project Title: Development of scientific evidence –based, standard guidelines on clinical preventive health treatment. 
Student's Role: as a researcher, students will develop a standard guidelines for Health Promotion and Chronic Disease Prevention which includes smoking, physical activity, nutrition, high risk cancer management, high risk hypertension management, diabetes, Depression and Stress Management, and travel medicine. 

He/she will choose one of above preventive health services and carry out literature reviews to develop the guidelines.


Learning effects: A systematic literature search on topics of interest skills, ability to critically review the data, ability to organize and summarize while cultivating the ability to develop clinical guidelines and standards. 


Training and Guidance Plan: 6 weeks hands-on progress meetings, every Monday, 9:00 a.m. check and discuss on research, attend the seminar sponsored by Medical Research Collaborating Center of Preventive Medicine 
Professor KIM, Sung-Wan
WEEKS : 6
No. of positions : 2
TOPIC : Study on Development of Surgical Robot

1. Background
An increasing interest in Surgical Robot requires improved performance. In the laboratory of Biomedical Engineering, a Biological Control and Modeling Study on Development of Next-Generation Surgical Robot is in progress from December 2010, and for the efficient development, the participation of medical students are needed to the following research topic.
2. Project Name
" Study on Development of Surgical Robot"
3. The role of students
Study on Development of Next-Generation Surgical Robot and understanding future clinicians’ requirement on features of Surgical Robot. 

4. Training and guidance plan
- Interactive study and research in the laboratory of Biological Control and Modeling
Professor PARK, Woong-Yang
WEEKS : 6
No. of positions : 1
TOPIC : To search Disease genes using genome analysis techniques 

1. Project Title and Research
- UDP (undiagnosed disease project) by Children's Hospital Research Center for Rare Diseases. Analysis of the genome: find the cause of disease in patients with undiagnosed disease genes using genome analysis techniques at Department of Pediatrics and ENT, pediatric orthopedics, pediatric neurosurgeon. 


2. The role of participating students
- Patient genomic DNA extracted from blood and using aCGH analyze chromosomal aberration.
- Verify gene abnormalities using PCR
- Prepare reports and papers about disease-related genes.

3. The expected learning effects
- an understanding of rare diseases and disorders and gain ability to perform genomic analysis and interprete data
- Disease gene discovery by using genome analysis techniques such as aCGH and NGS.

4. Training and Guidance Plan
- Regular meetings and book reading (Human Molecular Genetics), 1:1 training by graduate student. 
Professor KIM, Jin-Wook
WEEKS : 6
No. of positions : 2
TOPIC : Molecular biology for clinical application

Clinical application of molecular biology continue to rise, and has become an essential diagnostic tool and a routine clinical practice. In addition, to introduce experimental therapy such as gene therapy, as a part of translational research, basic molecular biology is also required by clinicians. Students who are planning for the future clinical track, clinical research skills and theoretical knowledge of molecular biology are essential and through this course, basic techniques such as separation of DNA, PCR, electrophoresis, cell culture and viral vector transduction will be learnt. 

Project Title: The effect of mitochondrial DNA polymerase on the viral growth mechanism in Experimental hepatitis B virus culture systems 
The role of students in the project: responsible student will experiment from the early stages of the cell culture, to the viral nucleic acid separation and detection.

A brief written research proposal and experiment design will be made after a series of review of the literature associated with the main project. Under the supervising researcher, he/she will carry out experiments and interpret the results.

The expected learning effect: the knowledge gained from the College of molecular biology curriculum is applied to the actual clinical research by participating directly in the field. Clinical problem solving competencies and develop leading role in improvement of medicine.

Training and Guidance Plan:
2 times a week teach on experiment overview and theoretical knowledge.
1 review of the literature every week, discussion on experimental results and its interpretation.
Carry out experiment, and lectures / discussion schedule can be adjusted according to the individual's schedule.

Professor LEE, Dong-Seop
WEEKS : 6 
No. of positions : 2
TOPIC : microRNA to regulate the process of cancer metastasis

 The role of students in the project
   1) literature search 

   2) Microarrays Data analysis
   3) Tumor cell culture & RT-PCR, Western blot,...

   4) MicroRNA modulation of tumor cell (DNA transfection,...)

   5) Orthotropic tumor & metastasis model construction

   6) In vivo imaging of tumor metastasis

The expected learning effect
To determine mechanisms of microRNA on distant metastasis, which is important on the prognosis of cancer patients 
Training and Guidance Plan:
   1) Introduction to tumor biology

   2) Cellular & molecular biology experiment

   3) Introduction to animal experiment

Professor YU, Kyung-Sang
WEEKS : 3 (6/20~7/8 )  /  6 
No. of positions : 3-5

TOPIC : Personalized drug therapy and clinical trials / clinical pharmacology studies on new drug development 

Modern medicine is an accumulation of the medical / scientific knowledge, and based on this knowledge, we provide patients with the most appropriate treatment for each individual. 
As a part of this effort, we are trying to use personalized drug therapy for every patients and to create the basis for this, clinical trial is performed. 

Therefore, our research topic focuses on the early stage clinical trials with scientific, ethical and efficient method for evaluation. 

Also, for the existing drugs, various clinical pharmacology research and Pharmacogenomic research are carried out to provide evidence-based drug therapy in actual patient treatment.

Through understanding of clinical pharmacology research, students will be able to learn the application in patient care and will have a chance to think of their own career path as a clinical researcher. 

Professor KIM, Joo-Han
WEEKS : 6
No. of positions : 2
TOPIC : Medical Economics and Management
Participating students need to cope with the rapidly changing health care environment, and thus to train them as competitive health care leaders, they will participate directly in the process senior medical management process (AHP, Advanced Healthcare Management Program) established in 2006. 

They will have hands-on experience on the program's development, and its management, acquiring basic knowledge and experience, and cultivate leadership by enhancing their competency and by participating in rational system development of health care workers.
 
This course consists of three parts as follows.
(1) Evening Course Participation Period: AHP program consisting of a total of 40 classes the course start dates in March and during the semester, students are taught every Thursday 7:00 p.m. to 10:00 p.m. During the course, they participate in program development to cultivate basic knowledge

(2) Enrichment and Development Period: This study begins June 11th and ends is July 29th. This 6-week course consists of 7 team project presentations and public debates on healthcare management industry. 


(3) Reviews and essays period: AHP program ends July 4 and until July 20 students collect health care management issues that was raised during the seven key challenges and write final reports.

Professor KANG, Jae-Seoung
WEEKS : 6
No. of positions : 1-2

TOPIC : Studies of vitamin C in the prevention of brain injury using the Gulo (-/-) mouse

Vitamin C is well known for its importance but its concrete action in vivo has not been clearly identified.

All animals except humans are able to biosynthesize vitamin C, and so the in vivo experiments in mice cannot determine the efficacy of vitamin C when provided externally.

Gulo (-/-) mice cannot biosynthesize vitamin C and thus we used this model to test antioxidant properties of vitamin C and prevention of brain injury
As a result, we found that vitamin C deficiency cause inhibition of Perkinje cell development in the cerebellum and cause deposition of Amyloid protein which is the cause of Alzheimer’s Disease.  Also, a decrease in the exercise capacity of the mice was observed.

Thus, students who wish to participate in this study, will learn the protective effect of vitamin C in conjunction with brain injury research at the cellular level as well as Gulo (-/-) mouse animal experiments, with actual patient clinical samples.

Participating students will attend lab meetings and Journal clubs relating to the project and also in 2 times per week review sessions to build basic knowledge on immunology.

Professor Lee,WangJae will be the co-supervisor of the above training. 
Professor KIM, Hang-Rae
WEEKS : 3
No. of positions : 1-2
TOPIC : Methodology on Cellular immunology
Research in our laboratory is primarily focused on investigating alterations in human T-cell phenotype and function in patients with rheumatoid arthritis (RA) and systemic lupus erythematosus (SLE). In addition, we are studying the mechanism how autoreactive B cells lead to the loss of self-tolerance and activation in systemic autoimmune diseases using spontaneously developed lupus model. Overall, our researches will help to improve the understanding of the pathogenesis of systemic autoimmune diseases. 
The most commonly used tool for study of cellular immunity is eukaryotic cell analysis method. Students will learn theory and practice techniques during 3-week training. 
Student education largely on FACS in general, usage of 3 types of FACS machine, and a representative analysis program flowjo, targeting immune cells.
Professor LEE, Wang-Jae
WEEKS : 6
No. of positions : 1-2
TOPIC : Studies of vitamin C in the prevention and treatment of liver injury using the Gulo (-/-) mouse

Vitamin C is well known for its importance but its concrete action in vivo has not been clearly identified.

All animals except humans are able to biosynthesize vitamin C, and so the in vivo experiments in mice cannot determine the efficacy of vitamin C when provided externally.

Gulo (-/-) mice cannot biosynthesize vitamin C and thus we used this model to test the effect of liver damaging factors like hepatitis virus. 

We found that under vitamin C deficiency, liver is prone to damage and the regeneration of liver cells is highly disrupted. 

Thus, students who wish to participate in this study, will research on treatment and prevention of liver damage at the cellular level, as well as Gulo (-/-) mouse animal experiments, with actual patient clinical samples.
Participating students will attend lab meetings and Journal clubs relating to the project and also in 2 times per week review sessions to build basic knowledge on immunology.

Professor Kang, Jae Seung will be the co-supervisor of the above training. 
Professor JOO, Kyeung-Min
WEEKS : 6
No. of positions : 2
TOPIC : Cancer stem cell marker discovery from Brain metastasis
Cancer consists of several kinds of cells, only some of which can cause or have the ability to develop into cancer. These cancer cells are called cancer stem cells and they have resistance to the existing cancer therapies (chemotherapy, radiation therapy) they are known as a prime cause for the resistance. Until recently, leukemia, breast cancer, glioblastoma, malignant melanoma, prostate cancer, etc. were identified with cancer stem cells and the development of targeted therapies using these newly discovered cells on resistant cells are being actively studied. 

In cases with solid tumors like breast cancer and lung cancer, patients die not with primary cancers due to the development of therapeutic techniques but rather by metastatic tumor and future chemotherapy target the metastatic tumor. 
The origin of primary tumors and metastatic tumors are the same but with very different clinical characteristics. In terms of primary tumors and metastatic tumors, cancer stem cells seem to suggest different characteristics. However, until recently, primary cancer stem cells were identified in several tumors, and their biological / medical characteristics had been actively researched but not of metastatic tumors.
In this study, using cultured cells from patients with breast cancer and lung cancer with brain metastasis, we analyze the markers for primary cancer and find new target marker for cancer stem cells of breast cancer and lung metastasis. 
Students gain knowledge latest research techniques in primary cancer cell culture, cancer stem cell identification and characterization technique while doing experiment under the guidance of tutors, and with successful results, he/she may participate in writing the paper. 
Professor HWANG, Young-Il
WEEKS : 6
No. of positions : 1-2
TOPIC : The influence of increased vitamin C uptake on T cell function due to increased SVCT1 / 2 expression in activated human T cells. 

Background: Vitamin C boosting the immune system is phenomenally evident, but through which specific mechanism the effect is brought about is unknown. In this study, we examine the amount of absorption of vitamin C and its uptake mechanisms in activated human T -cells and evaluate the effect on activation.


 Study information: 
 ① T cells in human blood samples separated (MACS) and purity confirmed by FACS.
 ② in vitro activation of T cells and then measuring the degree of vitmain C uptake 
 ③ determine vitamin C specific transporter SVCT-1 and -2 mRNA expression levels when T cells are activated (RT-PCR and real-time PCR) 
 ④ PCR results confirmed in protein levels (western blot analysis) 
 ⑤ to determine whether the increased vitamin C uptake by activated T cells change their behaviour, perform thymidine uptake test to measure the increased level of cell proliferation 
⑥ At this point measure the amount of a cytokine secreted by T cells, and check the Th1/Th2 shift.

Student's Role: All research is led by students, and upon writing thesis, he/she becomes the first author of the paper. If studies in a given period are not fulfilled, student either discuss to continue or the work is continued by the other researchers in the lab. In the latter case, the work progress will determine the first author. 

Professor HONG, Yun-Chul
WEEKS : 3
No. of positions : 2
TOPIC : The Effects of Climate Change on Health
Climate change result in floods, drought and desertification, rising sea levels and causes drastic changes in the natural ecosystem while simultaneously threatening public health. 
Korean peninsula is no exception from the effects of global warming and steadily rising average temperatures of east coast is a case in point. 
This rapid rise in temperature often brings heavy rains and typhoons which results in heavy casualties and property damage. Climate change is not only causing these disasters. Climate change, along with natural disasters such as floods and drought, increase mortality and illness while heat waves increase the mortality rate as well as infectious diseases. In this project, climate change affecting cardiovascular or respiratory system is to be assessed. 

Student's Role: Climate change and health-related data collection, analysis and report writing
The expected learning effect: understanding the impact of climate change on health and learning how to collect data and analyze.

Training and Guidance Plan:
1) Statistical Methods (Elementary / Intermediate Statistics)
2) Journal Club (2 times per week)
3) writing thesis (reports)
