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HENY SYYEsIS(Program in Cancer Biology)
803.508 ZUMSHE 3-3-0
Signal Transduction of Cancer Cell

[oNe) | o
HoME AeEd, 84, AISHEY|, 23t MY, THHA QlLk
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[C}2tA tyrosine kinase receptor AISHEA0| 2|5t Broty|&,
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family CHH2I0| 9|5t AMS A, MAPK Z2 dual specificity
kinase0f|Q|5t AMSZHE, Src family CHHIQIAGISAO| o5t
AMSHY, NEAES 24 55 Z&oitt
This course will cover the signal transduction systems
involved in the oncogenesis, growth, proliferation, meta-
stasis, and apoptosis of cancer cells. Signaling molecules,
receptors, second messengers, protein kinases, protein
phosphatase, and transcription factors are the molecules
to be reviewed. Topics will cover tyrosine kinase re-
ceptor-activated signal transduction system leading to
oncogenesis, growth control by G protein-coupled re-
ceptors, signaling by integrin receptors, transformation
by ras-signaling pathways, signal transduction by the
Rho family, signaling by dual specificity kinase such as
MAPK, multiple functions of the Src family protein kin-
ase, and regulation of apoptosis.
803.510
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Oncogene

g2 72HeE FUzQ UEO|H, 2o LAY 0=

A= Ardrtet SEAH fHAZ e UCEL MR}
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apoptosisS ZHste ARt ME2 RAUAL O[4E £55)
= DNA =54 2 & YS Yo7z 2% RUAO|
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apoptosis 2t |24 U DNA = |2 S0 tish 55
0f, O] RAate 7|st BlEEAH0| == 7|1 Y 7Y 5
o SFotA ECh.

Cancer is basically a genetic disease and two catego-
ries of genes are involved in carcinogenesis: oncogenes
and tumor suppressor genes. Oncogenes promote cancer
cell proliferation and survival and the abnormality of tu-
mor suppressor genes are most important during cancer
progress. In addition to the above-mentioned genes,
apoptosis-regulating genes and DNA repair genes are
involved. In this course, those genes will be studied and
the mechanism of over-expression or silencing of those
gene will be emphasized. In addition, research direction
for the study of those genes will be discussed.
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803.511 Zorsi2  3-3-0

General Concept of Oncology

S HHol| oS CiRe AF22=M SYQ| e, S
Hel, Y9 2, Y9l =&, Y9l 2= SO U5l Hi2

Ch 2 A=0Me Y420l SHE 250
CHae, =% s9 &5t 4o ¢ I
o, 47| &of Rt 2z S0
RO tist 2748 Sfct

This course will deal with the general concept and
clinical aspects of cancer. Common cancers such as gas-
tric, liver, lung, colorectal, and breast cancers will be
studied in terms of their diagnosis and treatment. Focus
will be on research direction and research tools for the
study of the above- mentioned cancers.

803512 ZyMSsHE 330

Methodology of Tumor Biology
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This course will provide the ability to use diverse ex-
perimental approaches to investigate the characteristics
of various types of cancers and the developmental
stages of carcinogenesis. Students will analyze the data
obtained from experiments. The following five interre-
lated subjects will be discussed: culture methods and
characteristics of cancer cell line; gene manipulation
methods and the exploration of relevant examples;
methods for evaluating apoptosis and mitogenic activity
and the exploration of relevant examples; immunological
methods and their usefulness; and experimental ap-
proaches to genomics and proteomics and discussions on
their exploitation.
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803513A | ZUMSEAOIL; 3-3-0

Tumor Biology Seminar

SYA=sto| 2R A0 o H A SF5H7] 2l =
Lielo| HLIAE ZYSI0] 170l S5AIZF O|go S-S HAl
StCh =L9| A7 HRIAS 2Yste MOJLet SS9l 2t
=OFS 70| A U= 8749 MDjLtof e S5t &

C. Mool SRe g2l 2 40| Mo, A L A

|
0|
Lt, SZ MoJL, SfEH2ler MojL, ST MolLf, &
YRURLY MO|LE, ARHRRL AU MO, SisiolE Mo|
Lt, SO| RIHEIC,.

For wide and deep knowledge of current research ac-
tivity, various seminars were organized. Most dis-
tinguished domestic or international researchers will be
introduced in the Cancer Semilar. Eight different semilars
including angiogenesis seminar, hareditary cancer semi-
nar, hemato-oncology seminar, pathology seminar, cancer
immunology seminar, cancer gene therapy seminar, sig-
nal transduction seminar, and chemoprevenstion semilar
will be opened to the student.

SRR E “SHHe-2Y AOARRY AGAIZE'E HA[GI, § &7 1552 PHE. (The first number means “aedits”; the second number means “lecture
hours” per week; and the final number means “laboratory hours” per week. 15 weeks make one samester.)
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803.601  EAMEASIIHZ 1 3-3-0

Molecular Cell Biology 1

A ME Ao 2ot 2URAS SFET 0 HZ0|M
MIZO| 7|2 J|sdt g0 et A[AL SHoj ofgh MIEY|

—

9 ZH0| &stof Zofetct.
This course will study recent advances in molecular

cell biology. It will cover the basic functions and struc-

tures of the cell and control fo cellular activity by the

nucleus.

803.602 B2 ZAESOHR 2 3-3-0

Molecular Cell Biology 2

ZA ME SSstof ot 2[LR[AHS T 0] ZZF0f
= MEQ gt of|LfR] ChAE, 2|0 MEQ| ST
of st Zefettt.

This course will study recent advances in molecular
cell biology. It will cover the basic components of the
cell, energy metabolism, and integrative and specialized
cellular events.

803.604  ALUAMATIY 3-3-0
Cancer Genomics Methodology

Genomicse= 7|22 Z DNALI RNAE A|ZZ ALE3SIH £
dot= 7IES2 URste StERZ 220e /A FEo
d, AAH 2M, =22 £Asts ATLE0E Z2H22 90|
8tth RAAEE Fdote 0l2= O 717t Utk 2R
HA|&H(Structural Genomics)2 SR HEZEEH 7|58 O
Eotd, 122 7|5¢te BAE R0 0|52 34Y #2E
1Yot , 753§ (Functional Genomics)2 RAAte| 7|
52 Hole  EAF HAF00|n],  BluURUAS
(Comparative Genomics)2 QIZ7h 4z7t =2 Jl74el9|
genome informationE H|W5H0| Xl0|HdES 2ot 0|2 QIst
7159 2}0lE F&5t= AO|Ct Ol2{5t Z2tS ARESI 2|9f
£9| receptor, ligande| 274 &AE predictiongt £ S
0f, O|Z 4lofo| 7Y S0 S8Y & UCh

The Cancer Genomics program focuses on genomic
and computational solutions to problems in cancer biol-
ogy and cancer medicine. The availability of human ge-
nome sequence, together with new developments in
technology(e.g., DNA microarrays and proteomics) and
computational biology, present an unprecedented oppor-
tunity to systematically study the biological basis of can-
cer and to develop new genomics - based therapeutics.
Current areas of research within the cancer genomics in-
clude 1) Development of a molecular taxonomy for hu-
man cancer, 2) Use of genomics to explore the molec-
ular  consequence of oncogene activation, 3)
Development of new computational approaches to ge-
nomic data analyses, 4) Identification of new therapeutic
targets in cancer using a chemical genomics approach,
5) Development of early diagnostic and prognostic mark-
ers for cancer.

803.701 Ot 3-3-0

o

Molecular Cancer Epidemiology

221 95490l it (molecular epidemiology)g 0235104

S BEUY SYIZ oS (Program in Cancer Biology)

Al 7[MS OlaBtCh A Aot M AREEl= HAA 7
9| ZF(e.g., internal dose, biological effective dose, early
biologic effect, altered structure/function, premalignant
lesions, malignant transformation)S I}otst, 2t Z|EJt
A o5t0] EEEl= o ottt EEd A
(environmental carcinogenesis)?t EA-RXMR ASAR
(gene-environmental interaction)of| Cist 7|12 JEE &
1 AUsteto)(chemoprevention)of Tt 72201 2|4\t
A ARIE mEct

To learn the definition, methodology, and application
of molecular cancer epidemiology. To identify and com-
pare the types of biomarkers (e.g., internal dose, bio-
logically effective dose, early biological effect, altered
structure/function, preclinical status, malignant trans-
formation). To evaluate the gene-environmental inter-
action of environmental carcinogenesis. Finally, to recog-
nize the concept of chemopreventive approach and to
list the examples of currently on-going chemopreventive
studies.
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803.702 QUALZ K 3-3-0
Clinical Oncology

32 B3 S ZYWSS WY SISO

%—!-_‘?_OHA-I _O__| o OO = o "
Zosio| AMstH 2|A(SYl 24, A, sisavel 9,
ZQkQ|1o| 12! 4l translational medicine S)2| Ola1E =2
5f0] 7|z ete| EdES Olsiotl ah YAt
dseTe 7|8g it

Provide clinical understanding of oncology (symptoms
and sign of cancer, cancer diagnosis, principle of chemo-
therapy, principle of surgical oncology, and so on) and
provide understanding of relation between clinical oncol-
ogy and basic research, which will promote future collab-
oration between students and clinical researchers.

803.801 HlO|2{AQF O 3-3-0

Virus and Cancer

Hio|2{AQt @ 7t Hatdof Cist 22 MEstA J|dof Cist
Olall, AMHEAIQ At Aol 2[4l 2| M ALE 2foh LHH
28 ANt

Introduction of molecular principles for virus and
cancer. Lectures and seminars for the basic and ad-
vanced comprehensions of virus and cancer will be in-
cluded in this course.

803.802 ZAZI|IME 3-3-0
Cancer Stem Cells

TUEIMEE MER 72 S L4 2 4o Cist g
o=, 7|29 dof ofst EE YRS 0|1 U= MES
T J4o| transformed cancer cell 220|A KefsiCH=
oo Hisll, SYE7|ME=S YRAEZ O|FRE OFF L2 A
IOt0| self renewal 2! long-term proliferation potentialS
AU en, LA FEEL| NEs SYE7|MEAN F
2fist Ci¥et MAS AU MEZ Pg50] gRAZ LS|
MEZEE Q=Z0| hierarchyE O|F= MZO 22|2 0|F0
A Aot 7Hdd. S 27t SYSIIMEE 5| ot
ojof CHEH MEHH z|=BE SHEstH Hot &2 Y9 2=

= st A& Ol QR & © o2 A 0|O
HE LY & A= OFF VA0 YlE ge & AUS.

Cancer stem cells are the stem cells that constitute

Y rlo 1x
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the self-renewal and proliferative core of the cancer
tissue. In the conventions, cancers are originated from
transformed cells, either monoclonal or oligoclonal and
thus be regarded as the mass of transformed cells. In
the context of cancer stem cells, the only long-term pro-
liferative and self-renewal potentials resides in cancer
stem cell subpopulations and the remaining cancer cells
are derived from the cancer stem cells. In this aspect, if
we could characterize the biology and the weak point of
cancer stem cells, irradication of cancer would be more
easier.

803.803 ZOFCHHRIA|E  3-3-0
Cancer Proteomics

& HAOM AR E[O{A| L QL
) 74 o 9| 72 H2lE AAHe= ottt
Of218t 7|2 Hz2lof 2A5t0 AA Ao HES 4 o
OIE A0 A 70| 8L & Uz AAZ2 HS
22} Lk,

In this course, basic principles of proteomics in cancer
research will be dissected. Based on these knowledges,
several practical applications will be introduced to pro-
vide the clue for bridging basic knowledge to their
researches.

803.804  ofo| HEHSIHEN 3-2:2
Morphological Research of Tumor Biology

= )22 ZYNS ATHS HEIAME0| FEfSH oy
I.

WS Afgsio] 290 ENS elg & Sl JlEx SiS
Hifels SHE oiCh OIS #[ot0] Gsiain|d 7| oLt Mt
0| 7|Y Ze 7I2HQ YEfStAQl AprdEdt s Y
HZOM Soisl=s SYSO|HO BATHUMSO| 30| ToH
THAMZootAo| 2i2|of ANy U 2MYHS Osot==
Loig MstoRM, & T ClYs HEISHE J|Us Aeino)|
228 £ 9l J|uo] &= Bl £E SHAUY| SYHOI
ZYS0|H EEAS AN Ste B8 WYYl nyd
Z2|0| MBI E Y (tissue microarray)2| Y2|E Olslst=S ot
Ct

Application of morphological techniques is an essential
part of the cancer research. The object of this course is
to help the students to understand the principles of
morphological techniques being used in the cancer
research. For this purpose, lectures on light microscopy,
electron microscopy, immunohistochemistry and tissue ar-
ray technique will be given and followed by practical
training.

803805 | ZYAAAHHT AN 3-3-0

Hypoxia and Angiogenesis in Cancer

Tissues
Apta etd A LS| cist 2[4 HLE SREe=Z
A, & A0 CHer Crket 2|AlE THE &~ JUEE o E Oty
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Al eu|e 39510] Sigl=RS 23t 7I2AM ES U o
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A5 (Program in Cancer Biology)

The study on hypoxia and angiogenesis in cancer tis-
sues provides diverse knowledges for cancer research,
presentation skills, and high techniques for preparing
thesis. Students learn logical thinking through active dis-
cussion and become more creative in doing their re-
search for thesis in this class.

803.806 YEAGY 3-3-0

Molecular Imaging of Cancer
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Molecular |mag|ng is a technology showing the molec-
ular biological phenomenon in imaging, and it became
an important component of life science. It comprises op-
tical imaging, nuclear imaging, nuclear magnetic imaging,
X-ray imaging, and ultrasound imaing. This course in-
cludes lectures and seminars of these technologies.

803.807 ClatA| Motz |27 3-3-0

Multidisciplinary Apporoach for the
Cancer Therapy

|:|0
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2|20l =, A, FLASRY 59| 7|29 2=
i'.*“z OH—IEP 2|20 =t 4= &of o
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'Ef Ol Z2 Ciefst Hyo =
I 7I3_% T3 20 oeHel g2
oE2AR} =
Ot Od?ﬂ °F771I

W3 AjZ0| 2g8E|D E
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Btg o S2lxt SO 40%01 %S 20t
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Over the last several years, multi-modality therapy
(surgery, radiation therapy, chemotherapy, hormonal
therapy and targeted therapy) has become increasingly
important in the treatment of patients with a variety of
cancers. These are based on the clinical trials integrating
surgery, radiotherapy, chemotherapy, immunotherapy and
targeted therapy in different sequences toward the goal
of improving survival and quality of life. And translational
research based on these trials are developing. Learning
the methodology of clinical studies, translational research
and analyzing the data will help better understanding of
cancer and the development of tailored treatment
strategies.
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803.808 FUEESL 3-3-0

Hereditary Tumor

QHY Zo| 22} M2BHH 70| Tt ofaf, ULk U |
24 Adjsto] %Ao E o] M 220 RHY Z
% E o5t YHES AMNFIE EFt 2|20 =20 LS
QAUY Z A APAYS UH Y E9I510] RULZYO
5 ZHL MM 5 4 =S B,

Introduction of cellular and molecular principles for he-
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reditary or familial cancer. Lectures and seminars for the
basic and advanced comprehensions of hereditary cancer
will be included in this course.

803.809  =rey|Fmt B8HA oy 3-3-0
Molecular Mechanisms of Carcinogenesis
and Cancer Chemoprevention
CHCIA b0 2AE MEU ASHEIHAE 4Hsh=
dofetd, ZAMESSA A BSS AVNot 01529 et st
| Oz Y3 U 1 J|US WEHo= Lot 3t
QrAsH Siot=2S 0|85t YUYl FRCAS oA, A
o, 9™ AFlHe dERl, O|EBE  Shekolly
I.

(chemoprevention)oi| CHgF 2|4 APR|HS ZESHT.

Some fundamental biochemical and molecular bio-
logical markers that constitute intracellular signaling net-
work related to multi-stage carcinogenesis will be in-
troduced, and effects of their alterations on neoplastic
transformation will be discussed in detail. Furthermore,
perspectives on chemoprevention, defined as the use of
nontoxic chemical regimens to inhibit, retard or reverse
the multi-stage carcinogenesis, will be addressed in a
series of lectures.

803.810 Ao AHEIA 1 3-3-0
Cancer Epigenetics 1

= dte Y FYo| Aol S2F FHRel L =

S
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2ot OmA|HEl oAHLUSE Olsist=dl 7|28 £ UCh &
5 220 RMA g 2E9 J|20| He Az ¥
chromatin remodeling?| 88 285021 stCf. Z=o|M
Z2 027 € W8 (1) 3|48 Tl B, acetyla-
tion, methylation, (2) oS|AE EHHEIZOl AHE ZE 7|5,
(3) microRNA| 3l 22 o ofeino] 284 52 Zolstn
2t BiCh,

This lecture lies on the understanding the molecular
mechanism of chromatin remodeling and epigenetics,
which is recently highlighted in cancer biology. This lec-
ture contains the specific themes as follows (1) histone
modification such as acetylation, methylation, (2) histone
chaperones regulating chromatin structure, (3) the tran-
scriptional regulation of mircoRNA expression and its ap-
plication to cancer biology.

803811 | zomestEE 330

Introduction of cellular and molecular principles for
cancer biology. Lectures and seminars for the basic and
advanced comprehensions of cancer biology will be in-
cluded in this course.



