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REFH-ERNRE (SR 1528 / SR IEE AEE9:15-11:00 I Spring semester / II Autumn semester EE I &R / EE IR KIE9:15-11:00 I Spring semester / II Autumn semester EBRET I HFFH / ERETFTIMNFEE B I Spring semester / I Autumn semester
Semester,Day and Teusday 9:15-11:00 Thursday 9:15-11:00
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RETOTSL-aVE ([CRBIMOEIR A, 3224 —>aviEeh [Generic Competence]intellectual creativity, CGRRIAOAIR A, aSa=45—Sa Eeh [Generic Competence]intellectual creativity, GREIAMDRIR A [Generic Competence]intellectual creativity,
TIOREDBE R Communication skills Communication skills Communication skills
Competence [EMIARRBERTEN. RinARXTH. EFMBEER A |[Specific Competence]Research planning skills, [(EF)ARRERTE N, LRinAZERITH, EFAMBEER S |[Specific Competence]Research planning skills, [EM) LI EITH. EMMEER NIEHRFEEN. [Specific Competence]Research planning skills,
THRFEIEAN. Cutting—edge research execution skills, Working THHRFEIE N, Cutting—edge research execution skills, Working Cutting—edge research execution skills, Working
knowledge in the specialized field, Information and knowledge in the specialized field, Information and knowledge in the specialized field, Information and
communication technolosv skills communication technolasv skills communication technolaov skills
F—J—F A B, FSURITA—IVJIEERF S . Cancer, Stem cells, Transforming growth factor-b, HA. B, FSURITA—IVJEIERF S . 2. 8558, |Cancer, Stem cells, Transforming growth factor—b, HA. B, FSURTA—IUJIEIERF S . fifaig3E . X 71 |Cancer, Stem cells, Transforming growth factor-b,
Keyword PMEPA1/TMEPAI, MAFK, GPNMB, THG-1 PMEPA1/TMEPAI, MAFK., GPNMB, THG-1 B3, L RERERR. EYmtiE invasion, metastasis, recurrence, epithelial- T.BRAA=DUT T LRE Cell culture, Sphere, Invasion, Imaging, Genome editing
mesenchvmal transition drue resistance
BERE ENADDFADZXLIZDWNT, D FHIBEYFEER-B) |Presentations and discussion will be carried out on the |RXRZFHRX DI FEZITL. DADRELERD S F AN |Mechanism of carcinogenesis, cell growth regulation, NADHKELEEDDFANXLIZETAIMEIZHELZEER  |To understand the principles and methods of the

Course Overview
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RELE-EiE-FTHATESORNEERT D,

latest research results obtained in our laboratory. Our
research focuses on the role of transforming growth
factor— 3 —related molecules in cancer development and
stem cell biology, application of macrocyclic peptides in
these researches and development of cancer stem cell
targeting therapy. Lectures about the related basic
knowledge and related research works in the world will
be also given.
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ERFEA T, MAMTHENS L REBRARERE - Rt - 5T
TEDRNEERTT S

cell migration, invasion and metastasis, stem cells and
tissue structure formation (histogenesis) will be
studied. Research presentation and discussion will
improve creativity and independency to make students
possible to set up research aims and objectives, select
research materials and methods, evaluate reliability and
significance of the results, and how to select the next
step experiment.

DRBEFZEICOVTEY, RELGHREGLIENTESHL
KEEZ BT, EROEBMEICOVWTEHETE 5860 % B85
T 5. WADERHARELL T, ERGERZT>REZA LS
. BRETMTELRNEERT HKREIEHE TS,

experiments required for the research to study
molecular mechanisms of cancer initiation, promotion
and progression, To build the skill to get reliable and
stable experimental results, students learn the methods
to evaluate significance and reliability of the
experimental results.
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1. To be able to give presentations on students’ own
research and answer the questions on the aims and
objectives, materials and methods, results, and the
meaning of the research in experimental pathology and
cancer research.

2. To be able to explain the originality and peculiarity of
the own research in the related research work in the
world.

3. To be able to reflect the discussion to improve
students’ own research.

4. To be able to understand the significance and weak
points of other students’ presentations, ask questions
and give comments useful to improve the others’
research.

5. To be able to explain the methods and regulations of
recombinant DNA experiments, and to plan, apply and
carry out them reasonably and acceptably.

6. To be able to explain the methods, regulations and
ethical issues of animal experiments, and to plan, apply
and carry out them reasonably and acceptably.

7. To be able to explain the outlines of behavior and its
molecular mechanisms of cancer cells in tissues and a
whole body of the host, and to explain tissue structure
made of cancer cells, interactions between cancer
parenchyma and stroma, invasion and metastasis, and
immune responses of the host.
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1. To be able to select a paper to read in the seminar
from major biomedical science journals and online
searching systems such as PubMed.

2. To be able to explain the background, outline and
described results of the paper within limited time and
answer the other students’ questions.

3. To be able to understand the papers selected by
other students by pre—reading and the presentation in
the seminar, and make critical discussion on the
problems and significance of the work.

4. To be able to explain the historical significance of
original papers studied in the seminar in the related
research field.
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1. To be able to explain the basic techniques for cell
culture, and to be able to practice cell culture, make
frozen stock and restart the culture, examine cellular
conditions by microscopic observation, and subdivide
the culture cells.

2. To be able to detect the subcellular distribution of a
specific molecule in cultured cells using
immunofluorescent staining and take photograph.

3. To be able to fix, dehydrate and embed tissues in
paraffin and cut thin sections.

4. To be able to stain tissues with hematoxylin and
eosin (HE), detect the tissue distribution of the specific
molecule by immunohistochemistry, and take
photograph, — To be able to select the methods of
antigen retrieval, optimization of staining condition, and
evaluation of the specificity.

5. To be able to obtain appropriate approval for
recombinant DNA experiments either from the
university or the government, perform molecular
biological experiments to make recombinant DNA in
plasmid or viral vectors.

6. To be able to express recombinant DNA constructs
in cultured cells, detect the expression by western
blotting. To be able to explain the difference of vectors
and select appropriate one.

7. To be able to evaluate cell growth promotion and
inhibition quantitatively.

8. To be able to evaluate activation and inhibition of cell
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Mechanism of carcinogenesis, cell growth regulation,
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1. Selection of a paper for our journal club
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1. Cell culture
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SBO evaluated by presentations and discussions in the
class and the reports on own presentations. = General
achievements in SBO 1-3 with supervisors’
instructions will be evaluated to pass (C or upper). *
General achievements in SBO 1-3 with supervisors’
instructions and active participation in 4 will be
evaluated as B or upper. =Excellent achievements in
SBO 1-4 and 7 by students by themselves and
successful achievements in 5 and/or 6 with
supervisors’ instructions will be evaluated as A. -

%o

TBRFED1EL2[IOVTTER (ERRAR, 5IRAR) T
fliL, KETETLNITERK(C LLE) EHIFET B,
THEED1EL2IIDVWTRETETL S EHETEN, 312D
WTHEBHMIZIToTLSEHIEhn(E B U ELHET S,
RENSNEERIXDAREFTRMICOVNTDEED (A4, 1 #)
Z. 3EL LigtHat . BEEEZFHEL. BhTOD LTSN
nIE A EHET S,

SBO evaluated by presentations, discussion and 3
submitted reports on the studied papers. *General
achievements in SBO 1-2 with supervisors’
instructions and 3 reports on the studied papers will be
evaluated to pass (C or upper). *General achievements
in SBO 1-2 with supervisors’ instructions, active
participation in SBO 3 and 3 reports on the studied
papers will be evaluated as B or upper. =General
achievements in SBO 1-3 and excellent 3 reports on
the studied paperswill be evaluated as A or upper. *

STl (50 %)
RER/—bDFLHH . RERERDEMRE ., ROEERETEDERK
BE N9 % M EAGRE (< &k A ET (50%)

Course Schedule |T.WEBMDET. FEDBIR ERDEE. RIZTS5X |cell migration, invasion and metastasis, stem cells and |2, B2 XDIERK 2. Composition of biomedical science papers 2. hEEAETIREICLAEEMBOEE 2. Immunofluorescent staining of cultured cells
SRERDEIR, Z0HEICT BFH LEIEN-BINFEBE T [tissue structure formation (histogenesis) will be 3. ERERDHHA 3. How to read figures and tables 3. MAREDERE. BEK, BIE, E) 3. Fixation, dehydration, embedding of tissues in
AHAERKREABZEA1EITS. BRHORZBNERETLE studied. Research presentation and discussion will 4 PE2RXOBEBEEREELTY -EN-FZH/XOESL 4. Logics and coherence of biomedical science papers |4, BEREILZ BERINARICIIBEELE . REEILED |paraffin and thin sectioning
2. BTSRRI D ERE1TS, improve creativity and independency to make students |&IRAITE 5 Historical values and originality of excellent FEIR, 2EEEHEOEE., FEMDOKRET 4. Immunohistochemistry: antigen retrieval, optimization

possible to set up research aims and objectives, select |\ LZIBfET D= DRI FEETHEBE1EIITI, ERID |biomedical science papers 5. BIFHAMAZAOER., HJ/O0—=2%4 DNA —SO IR |of staining, evaluation of specificity
research materials and methods, evaluate reliability and | &R/ ZLE(Z. BICHRBVAEBOERZ1TS, Carry out deep and detailed reading and discussion to |6. DTRATAYTFA 4% 5. create recombinant DNA, subcloning, addition of
significance of the results, and how to select the next understand above issues. 7. ¥RRAENE, MERROELVG., BEIER R designed mutations, and DNA sequencing
step experiment. Try to remind general knowledge during each specific (8. ifEE), FSU R TILT VA ERISTYFiE 6. Western blotting
Students are expected to remained basic general discussion. 9. BEIFREIFHYMDIER 7. Cell proliferation, how to use hemocytometer and
knowledge during the detailed discussion. draw growth curves
8. Cell movement: scratch assay, transwell assay,
Matrigel invasion assay
F1E(A A, KR)#E
N = = ot
BEFEH el None 7L None FRAELTCERREBEEMRDFLLTEIT 2FZEDHDEE |We accept registration by the students who select
| Course prereauisite 215 experimental pathology for their research field.
R AESEM S & TEEEOERELXTE R (RRANRE. 5RAS) TEE@I |Grading will be based on the levels of achievements of |{TEIBZENEMRELXTE R (RRANE. SHAS) TEH@T |Grading will be based on the levels of achievements of |RE TEHEMENDEVVEERZITOREED T E M (RERFER)IZKD |Evaluation by the quality and reliability of the

experimental results (50 %) Evaluation of daily notes,
ability to explain the research results and planning of
next experiments (50%)
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Learning method

EZ100%

HONDEREBMEDIE., AEDFIR, HREODERETL. F
ARILTTOEROCEE~NDHEKEERFITOZLT,. BHDE|
EA. BN BEXRITEENZR LSES,

Lecture 100%

Self Study: Plan experiments to be done by yourself,
select research materials and methods, carry out them,
evaluate the results, discuss always with your

laboratory colleagues, ask questions to faculty
mamhave and imnrovia vinniv avan ity indanandanays

EE (37 —) 100%
BEAICRERXZERIET 2D TEAICHAHEEH R EH
HLTHS

Training (Seminar) 100%
Self Study: Read the sent papers and extract the
discussion points before attending the classes.

EEX-EE 100%
%;éj g:%%ﬁ%ﬁﬁ%%&uﬂn RECEEEOS T EE
B9 5,

Experiment, Practice 100%

Self Study: Learned experiments must be repeated by
the students, and establish stable and reliable
technique.

Requirement to earn

FER/—bOIEH,

M -SEXH ##12Z : [Robbins and Cotran Pathologic Basis of Disease] |Textbook:[Robbins and Cotran Pathologic Basis of BEBEICFDEDERBELGDREFF A PDF 774 I)LEL |PDF files of the original paper will be sent to the FNEFNOEEBROTOM—ILEZEHT S, The protocol of each experiment will be provided.
Textbook 9th Edition, Chapter 7, Neoplasia. Kumar, Abbas, Aster ed., Diseasel 9th Edition, Chapter 7, Neoplasia. Kumar, TE2HEEICERIET S, attendants on every Monday.
Elsevier Saunders, 2014 Abbas, Aster ed., Elsevier Saunders, 2014
['the biology of CANCERJ 2nd Edition, Robert A. Weinberg, |['the biology of CANCERJ 2nd Edition, Robert A.
Garland Scence, 2013 Weinberg, Garland Scence, 2013
[The TGF-J Family] Derynck and Miyazono ed., Cold [The TGF-S Family] Derynck and Miyazono ed., Cold
[« H Ll L 1 L + D 20N0 [« H Ll L 1 L + D 20N0
BHmMSEH B RSEH:80% LI LOHRE Requirement to earn credit: Attendance 80% or more. |BE{GIESEH:80% LI EDHEE Requirement to earn credit: Attendance 80% or more. |HEAIRGEH  IZEDOIZEFEN R ERINTNAIE, Requirement to earn credit: Attendance 80% or more.

Relation to Oth

Courses

er

VAT LHHEZRRER/ VRAT LHEMEZEREE

Practice in Human Medical Biology I, II

AT LIRHEREREE] / AT LRHESEERES

Practice in Human Medical Biology I, II

DRT LHHEZES] / DRAT LRKHEZEEN

credit AR ZEDREADSHE LU LEOHE Attendance of 5 hours or more to other lab’s classes. |[HHFREDIDEADSEEILLEDOHE Attendance of 5 hours or more to other lab’s seminars.
ZTOM(ZELOEER |BEMNICRZN., REN. BETERETITOIE, Take this course with Seminar in Experimental BEMICEZH., /BN, BETERREITOIE, Take this course with Lecture and Discussion in BEFLEEIIEEHEICERL. FRICHIZHLZE, HHDS |We accept registration by the students who select
R%) HOBLHNIEE, FDIBTERLAERRT H2E, Pathology and Cancer Research. HMhSEWZEE,. FDSTEELEERT S E, Experimental Pathology and Cancer Signaling. W EX,. ZDSTERILBRRT AL, experimental pathology for their research field.
Notes Questions must be asked outright. Questions must be asked outright. Registration must be done after approval of the
Trv to make ricorous scientific and lasical disciission resnansihle facultv Questions must he asked autricht
HMOIBEFBEORE | AT LBHESES] / AT LHEESES Seminar in Human Medical Biology I, II DRAT LBEHESER] / AT LBEESERI Lecture and Discussion in Human Medical Biology I, II | AT LMEIESF4ER / O R T LHEHESRSRI Lecture and Discussion in Human Medical Biology I, II

Seminar in Human Medical Biology I, II




