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Subjects*Course Number

OBTE11 / OBTE13

OBTE15 / OBTE17

DFREEFSRI I

Lecture and Discussion in Molecular Medical
Sciences |, Il

SFREEFEEL I

Seminar in Molecular Medical Sciences |, 1l

MRS H

Laboratories

SFHREME

Molecular Neurobiology

SFHREME

Molecular Neurobiology

SFHREME

Molecular Neurobiology

FHREE

[ = N-]=]
Language

HAGE. %55

Japanese or English

HAGE

Japanese

HAGE

Japanese
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Availability for Students
from Other Lab.
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thHEEFEDSMIZE
FTHRENEDE L
Contact Information for
Students from Other
Lab.

#t IEE (mmasu(at)md.tsukuba.ac.jp)

Masayuki Masu (mmasu(at)md.tsukuba.ac.jp)

#t IEE (mmasu(at)md.tsukuba.ac.jp)

Masayuki Masu (mmasu(at)md.tsukuba.ac.jp)

#t IEE (mmasu(at)md.tsukuba.ac.jp)

Masayuki Masu (mmasu(at)md.tsukuba.ac.jp)

BETRE B Lecture and discussion EE Seminar EER-E2H Practice
Course Type
BREBBER 1-2 1-2 1-2 1-2 1-2 1-2
Adequate years
EFi - ERRE I HZFH. ITZHA I Spring, 1I Fall I HFH. IREH I Spring, Il Fall I FFH. IRFEH I Spring, 1I Fall
Semester,Day and Period
B0 1T EFXRFRIEIT2E Institute of Medical Science Building, Room 172 | EXRZE R IE172F Institute of Medical Science Building, Room 172 | EXZRZERIE172F Institute of Medical Science Building, Room 172
Room Number
=R v [: 20,1: 20 [: 20,1: 20 [: 20,1: 20 [: 20,1: 20 [: 20,1: 20 [: 20,1: 20
Credit
HLUBRA -F714R7 (BHICA—LTERTBHIL) (make an appointment by E-mail) (BHICA—LTERTBHIL) (make an appointment by E-mail) (BHICA—LTERTBHIL) (make an appointment by E-mail)
¥t IF 3, mmasu(at)md.tsukuba.ac.jp MASU Masayuki, mmasu(at)md.tsukuba.ac.jp Bt IF ==, mmasu(at)md.tsukuba.ac jp MASU Masayuki, mmasu(at)md.tsukuba.ac.jp ¥t IF 3, mmasu(at)md.tsukuba.ac.jp MASU Masayuki, mmasu(at)md.tsukuba.ac.jp
#t F01F, kazumasu(at)md.tsukuba.ac jp MASU Kazuko, kazumasu(at)md.tsukuba.ac jp #t F1F, kazumasu(at)md.tsukuba.ac.jp MASU Kazuko, kazumasu(at)md.tsukuba.ac.jp #t F1F, kazumasu(at)md.tsukuba.ac jp MASU Kazuko, kazumasu(at)md.tsukuba.ac jp
[# R0, okada.takuya.gw(at)u.tsukuba.ac.jp OKADA Takuya, okada.takuya.gw(at)u.tsukuba.ad [ H#G18, okada.takuya.gw(at)u.tsukuba.ac.jp OKADA Takuya, okada.takuya.gw(at)u.tsukuba.ad [ F#G18, okada.takuya.gw(at)u.tsukuba.ac.jp OKADA Takuya, okada.takuya.gw(at)u.tsukuba.aq
270 JSL-avET |DARIAOEIRA. 232 =4~7—a keh [Generic Competence]lntellectual creativity, |[GRAIMDEIK A, 322 =4 — 3 HEh [Generic Competence]lntellectual creativity, ([N EIRL 1 [ Generic Competence]intellectual creativity,
DV RAEDERFRCompetence Communication skills Communication skills Communication skills
[EFIAEREEEREN. EIHHEEXITH.E |[Specific Competence]Research planning skills, [P R REEEE A . LIHHEEITH. E |[Specific Competence]Research planning skills, |[ ) & mM R ZETH . EFHFER H1EER [[Specific Competence]Research planning skills,
FI%NEER NIRHMRIEN. Cutting—edge research execution skills, Working | PI&N::E B A B HFIEH. Cutting—edge research execution skills, Working |F&1E 7. Cutting—edge research execution skills, Working
knowledge in the specialized field, Information knowledge in the specialized field, Information knowledge in the specialized field, Information
and communication technology skills and communication technology skills and communication technology skills
F—J—F DFHEEYE Molecular Neurobiology DFHEEYE Molecular Neurobiology SFRBREYE Molecular Neurobiology
Keyword
BEBE XA RS B E R IRIRIRITE D 7 FHEAEIZD | The goal of this course is for students to EXEERXDWFREITL, HRBEIEF M E [The goal of this course is for students to R E ER T2 A S IRIEIRITE D 2 FHEAEIZRE [ The goal of this course is for student to learn

Course Overview
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SEEBRIET D,

develop abilities to design and perform
experiments as independent basic researchers
in neuroscience through discussing on the
current topics dealing with molecular biology,
animal experiments, morphological analysis in
the field of neural network formation and neural
signal transduction
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develop abilities to understand current
international researches and trends in neural
network formation and neural signal
transduction through reading English research
papers. This course also aims to foster abilities
to design and perform experimental researches
as basic researchers in neuroscience on the
basis of international trends.
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the principles and methods that are required for
studying molecular mechanisms of neural circuit
formation and neural signal transduction, and to
be able to obtain high skills of producing precise
data and evaluate reliability of their own results.
This course aims to develop abilities to perform
precise experiments and evaluate results as
basic researchers in neurobiology.
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SBO(Specific Behavior
Objectives

1. BoDNEBRAEDOEHMN. Ak, BEBEREE
NEE. SEITOIREMEICODVNTRERTE
B

2. BLDEBHED . HHEHOMEICH
(BB FITEERIZCDVTEHBATES,

3. BoNHERANBIIHTIEMEqA
BFEL, HROABTEUROMEDENR L
ICRBETES,

4 DEE HAEE. BHEORRNBLETD
ERZERL. IROHEICOLAS BRI
REITI,

5. #A#: 2 DNARERIZRE 9 iz B LM B A iE%E
IBAZL . BEYIAHAM 2 DNARBR A E., B,
EHETED,

6. EMRERICE T AR AL & dn i B AR
ERZREZ. BULEYERETTE. BEE.
EHETEDS,

7. B OREYILE LBEEFEBESOICER
LANJLTCEEL ., R0 IR R SR EREE
DL AIZDWVTHIRRESRBATE S,

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 works 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. Able to understand anatomy and physiology
of the nervous system at both cellular levels
and individual levels, and explain the outline of
neural network formation and neural signal
transduction.

1. AUSAURBVATLEGEZRNT, EE
MR EMEND RURNERFORERIE
BARIENTED,

2. BAERNESGATERZL,. EHONT-F
FRICZOBELFMDFEE., HEE. IR
BAY BEMTED,

3. MDFEE ARE. BEICLIHIBNE
BLTIEEL., RS PUZAEDERICD
WTEERT HIENTES,

4 BAROBRERIXDEZREMEDITHHA
FEHIENTES,

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

1. BB (DNA, RNA) EZEHE OEKRMAZTHKL
HEBEL, BETI52EMNTES,

2. #H#: X DNASRER DN IZ i BAKAI A
ERFEYMENMBEZEZLE., BMIZIELTRE
TR Z DNAKZEER G 52 LN TED,

3. X DNAGKEIEEMAE - (IS YERXK
[CEALTHREIE., RRERETHIENTE
%, $#ZDNAKD R A—(ZBE T B H#EEL
5, BUEAYEA—EERTHENTES,

4. BMOBZAREEE. RIELEUER
HERFTEHIENTES,

5. NEBDOBEDEGEFOHRES TZin
situNAITYS A E—a kK YRHEL TR
MEEBELEEIREEFTL. TA—T0:ERE
ERL. BEMORHAEITICENTES,

6. BEHPDEEDDFORENHTESR
R LRI CKYRELTHEMBEHRLERE
REFTL. R2EEHOEELL. BFEEOR
HETICENTES,

7. BRBIURE DO HERDBEI DOEIEE
EELRBATED,

8. EMEERICET AMRAILE MBI
BEREREZ . BUEHYERELE., EHET
x5,

1. Upon completion of this course, students will
be able to understand and perform basic
analysis of nucleic acid (DNA and RNA).

2. Able to have knowledge of molecular biology
and legal regulations required for performing
recombinant DNA experiments, and make
recombinants of interest.

3. Able to transduce recombinant DNAs into
cultured cells or animals and detect their
expression. Able to have knowledge about
vectors for DNA recombination and select
suitable vectors.

4. Able to fix animal nervous tissues and make
sections.

5. Able to detect of genes of interest in animal
brains using in situ hybridization and observe
and take photos by microscopy. Able to select
and make probes, and evaluate specificity of
probes.

6. Able to detect of expression of particular
molecules in animal brains using
immunohistochemistry and observe and take
photos by microscopy. Able to optimize best
staining conditions and evaluate specificity of
staining.

7. Able to explain the gross anatomy of the
nervous system of embryos and adult animals.
8. Able to understand the legal regulations
regarding animal experiments and bioethics, and
design and perform animal experiments
adequately.

BRHE

Course Schedule

MiEMRo . BE. MEHT(F VR, VFTR
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The area of study includes the research on
neural differentiation, migration, axon guidance,
synaptogenesis, and signal transduction.
Research presentation and discussion will
improve creativity and independence 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. Students are expected to remained
basic general knowledge during the detailed
discussion.

PERTHRMXDEVHZEH S,
PSR DAL
RERIER DA .
MR X D E MR
LRI D,

[OSelection of a paper for our journal club
COComposition of biomedical science papers
[How to read figures and tables

[Logics and coherence of biomedical science
papers

[Historical values and originality of excellent
biomedical science papers

Carry out deep and detailed reading and
discussion to understand above issues.

Try to remind general knowledge during each
specific discussion.

1. PCR. Yo JOyTAT % /—H2T
OyTA295%,

2. fAAZDNAKDER., HJv0—=24,
DNAERFIRE .

3. HIRAVTOAYTAUT %,

4. fHRLHEBA~NDELRTFEA (MU RTLY
Tav, . BREHE) .

5. #MRESOEE. 2. EY,

6. insitunNAINFAE—3V ik

7. REARE

1. PCR, Southern blotting, Northern blotting.
2. Recombinant DNA production, subcloning,
DNA sequencing.

3. Western blotting.

4. Introduction of exogenous genes into cells
and animal tissues (transfection and
electroporation).

5. Fixation, embedding, sectioning of neural
tissues.

6. In situ hybridization

7. Immunohistochemistry
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Course prerequisite

RHE A A ik TEEEZEOERELZTE R (RRNE. 5timA|Students are evaluated by the achievement of [{TEIEIZM1&E2[CDNVTEERELTEHAL [Students are evaluated by the achievement of |&TE TIEFEMD S \EERZE1TIHBEIC & S EL(l[Skills to obtain reliable experimental results

Grading Phylosophy

NG
TEBED1L28EB (> TR TENIKC
LI EEHIBRT S,
THEEDI~3ZIRE (K-> Tt T, BB
BIIZ4ZITo TS IS IEBL EEHIE
T B, 1~3ZDNWTIETRREFIHBDBMEETASL 1
MICEEDTIRHSE . BREEZHTET S,
TAHEEDI~AZ D TENTILNA L HEE
N, 5~1&EEIZE->TKETELLLSh
NIFALHIET B,

ISEEEDZEREIZLY . FRIEEHE .
A REHEENTTMET S, BILLTEER
MRETE - EiE - Tl TE58ENIZDL
T.EHEILT—RN\VIEZ(T5,

the objectives listed in the SBO.

— Good achieved under supervision in the SBOs
1 and 2: Pass (C).

— Good achieved under supervision in the SBOs
1 - 3, and actively conducted SBO 4: Pass (B).
SBOs 1 — 3 will be evaluated based on a brief
report in terms of presentation and dicsussion.
— Excellent achievement in SBOs 1-4, and good
achievement in SBOs 5-7: (A)

— Outstanding achievement with enough
evidence in all SBOs : Pass (A+)

Feedback will be given by each faculty
member on their ability to independently
plan, conduct, and evaluate experimental
research.

BhTETlwnIECUEEHIET S,
TEEED1L2[DVTEE A ELTEREL
B TcETLS LTSN, 3ITDOWTIEIERIC
ToTWBEEIEESNNIEBLU EELFIET S,
BN TEELEZARXDEN (AL 1¥0EHR
[Z2[EiRHEH . BAEEZERICFHEL. Eh
TWWBS eSS NIZALHIET B,

X EHHIMICHRO R DLV ICET HEE
AZDNVT BEHENSTA—R N\ IERIT
%o

the objectives listed in the SBO.

— Good achieved in the SBOs 1 and 2: Pass
(C).

— Good achieved in the SBOs 1 - 2, and
actively conducted SBO 3: Pass (B).

Based on written summary of papers (A4 1
page, twice a month). good achievement
including SBO 4 is confirmed,: Pass (A).

— Qutstanding achievement with enough
evidence in all SBOs : Pass (A+)

Feedback will be given by each faculty
member on his/her ability to read and
write research paper critically.

(50 %)

ER/—FDFELHH . EBREROEMEE. X
DEERFTEDEREENICEAT 2 OBEHMIC K
&1 (50%)

A+: 90 or more (top 10%)

A: 80-89

B: 70-79

C: 60-69

D: less than 60 (Failure)

EERERITOVLWTORVAPHERIZDLN
T.BHEILTA—EN\VIESIT5,

(50%)

Understanding of results, and ability to design
next experiments will be evaluated by
experimental notebook and discussion (50%)
A+: Superior (more than 90: top 10%)

A: Excellent (80-89: upper 20%)

B: Good (70-79)

C: Average (60-69)

D: Failure (less than 60)

Feedback is given by each faculty member
on the good points and areas for
improvement in the practical experiments.

FERROFIYYTRY
BRMNBITEEERE

Learning method

E&100%

BHoDEEBRMEIZDONT, ILE, HEDEIR,
HBROMREITVD. BEPLELERLTTORR
#ELT. BoDHREBMHEEZ N BEAH. B
hEmLEIES,

Lecture 100%

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 members, and improve your creativity
and independence

EHE (2 —) 100%
FRICEZBRERIET HOTHHESAI
ATEBEFHELTELS

-z
~nJL

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

FER-EE 100%
FEL-ERFHEERYVIRLITVD., EFETER
HOEWEMEERT 5,

Experiment, Practice 100%

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

¢ -BE 3wk INeurosciencell3rd Edition (ISBN 0-87893— I'Neurosciencell3rd Edition (ISBN 0-87893— INeurosciencell3rd Edition (ISBN 0-87893— [Neurosciencel3rd Edition (ISBN 0-87893- KFEBOEATOM—ILEZRERT S,
Textbook 742-0) 742-0) 742-0) 742-0)
Dale Purves et al. ed., Sinauer Dale Purves et al. ed., Sinauer Dale Purves et al. ed., Sinauer Dale Purves et al. ed., Sinauer
Associates, Inc., 2004 Associates, Inc., 2004 Associates, Inc., 2004 Associates, Inc., 2004
BAWMESEH BARESEH 80% L EOHE Requirement to earn credit: Attendance 80% or|BAHAIERISE#H:80% LI EDHE Requirement to earn credit: Attendance 80% or|EB I E{GE 4 : SBOA B ZER SN TLVSZ  |SBO achievement, lab note etc.
Requirement to earn more. more. &, BB/ —FDIREAE
credit AR EDREADOSEL LOHE Attendance of 5 times or more to other lab’s AR EDREADOSEL LOHE Attendance of 5 times or more to other lab’s
classes. classes.
ZTDM(ZELEDIER |$HI2HL Nothing particular ¥zl Nothing particular ¥l Nothing particular
%)
Notes
HMOBERBEOEE |»FEMZEEFLI Seminar in Molecular Medical Sciences I, I SFEFR PRI Lecture and Discussion in Molecular Medical SFEFR PRI Lecture and Discussion in Molecular Medical

Relation to Other
Courses

DFERFEERBREELI

Practice in Molecular Medical Sciences I, II

DFERFEERBREELI

Sciences [, Il

Practice in Molecular Medical Sciences I, Il

PFERFEEELL

Sciences [, Il
Seminar in Molecular Medical Sciences I, II
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