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REFRE

B EHE The focus of this course is to improve writing and discussion skills.
1. Be able to read and understand newspaper articles on scientific topis in English.
2. Be able to answer comprehension questions from the articles.
3. Be able to communicate ideas and opinions effectively in English.

FEER Be able to communicate with others in English.
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The focus of this course is to improve writing and discussion skills. Students will be
expected to read various thought-provoking articles and answer comprehension and dis-
cussion questions for homework. The discussion topics will be largely science based, but
some may be related to social issues. There will be several writing assignments during
the semester to be done as homework. In-class tasks will be centered on discussing the
reading materials and related issues. However, writing and note-taking skills may also be
addressed.

BEMNCEIT  Students are expected to do writing assignments as homework in order to discover, exam-

5%E ine, and test their ideas.

BRE Class materials will be distributed in class by the instructor or be made available on the
class website.
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3% =i Grades will be based on homework, tests, and writing assignments, as well as attendance
and class participation.
Regular attendance is a requirement for this course. More than 5 absences will result in
an ‘F*.
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Email : tsato@chem.sci.osaka-u.ac.jp
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A /D301 F#=
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B EHE DToHHIZOWTHEL, Mo T2 8r o MRT 2 L 2HNE T2, £7,1 KDFET
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7. FEBR L O
8. FLt®
BENMCE T HHEOMEZERL, FEFPICEZonEEMEZ K,
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SE X W MRS T ORIt SR A VT 4 7 4 v 7 (2013)
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i ES =] Md. Sayeedul ISLAM JH= :
AR EE e
BEZM
BIEXR SR
AR e
%Fh H/B307 G

RERRE it BHH

B EHE Overview plant photoreceptors and light-dependent responses, especially at the cellular

level.

FEER Understand how plants monitor environmental light conditions and how respond to those

changes to survive.

RS

L EHE

B Phytochromes: discovery, phenomena, molecular characteristics
Phototropins: discovery, phenomena, molecular characteristics
Cryptochromes: discovery, phenomena, molecular characteristics

Photoresponses in plant cell organelles

REMTHT  Study reference literature introduced in the class to deepen your understandings.
%78

BRE Introduced in the class, when necessary.
SEX Introduced in the class, when necessary.
5% =B i Attendance (10%) and reports (90%).
XYk Enjoy plant photoresponses.
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2. i R B D R T
3. FiC B O AHEAL (B2 Pulic)
4. BH LY & oL
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#RE fHEZL L

SE R Ziheng Yang: Molecular Evolution — A statistical Approach, OXFORD University Press.
RARINBEE, BT TR GRS
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BRAEETA I, VA= ARSI X D RATICEHET 5,

aXY b

57



B1E HEOUERH

EYRIF S B5

TEBRET Advanced Lecture of Bioscience B5

FTEI—R 241360 F> Y >4 T 24BISC5K111
B 0

BLUHE R HE s

ElakEp)

[EEFOES REEGER LR M1 R

s R HR S

Tzl /D407 GF=E

RERRE it 2Rk H

B EHE 40 ISR X SV & SRR Z BIIRT 2 7201213, T OMIBR LI & D X ) LAYt
fEL, ZNSIEIMHAICED X ) RBEHRICH 2 D, £ Z2NOERRGEYIIED K ) LIER
ZRECBUEICE S TR 2D 2B 2 0T 6 %5\, IO TR A IS LA TS
X OSSN HERE Y EVELDER 27 £ 5,

FEEHEZ BHET3EYMOLREEES L OEYR ED X ) i Loz - LD BEORIC k> 2 H
BB ENTES,

BIESRME

L EH

REETE LY DHEL L SRRSO WT, BT O R 2 IS L 4035 B s 2 fin 9 %,
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3. Yo i
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REMNMCHIT  BEERHEICH) U 7 B E 2 HAncAGE § 5,

G
BRE "R 2 AT 5.,
SE R Futuyma Evolutionary Biology Sinauer

Freeman & Herron Evolutionary Analysis Pearson
Ridley Evolution Blackwell

BB A BEIIHT B HALERE T2+ 2REICETHET 5,
HiHti OE AL, BEEICN T 2D AL E 40%T A+ 60% & T 5,
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Hah . 072-681-9751
Fax : 072-681-9757
Email : hoda@brh.co. jp

BREAN

BIENR

A Rr A Hrh

A B /D407 FE#=E

REFRE A RHH

BRNEHE  AVELoMECIZE T VERZ FLISGEE TV AEY 2 & T, BIEE2 R L LSk
HEEDER L DD dH 5%, M A2 L T, 206 OFERICE T 2 LY ot & HE
ZHE L. ZOHEZERL L. AT 2 AW DS IIWIZED HE 7% 2 FERICRPHE Lo,
AR TR, MRy L RAEY EOMET B TR o oD H 2 AL 2 I, A2
BBIIC, 2 L THIRISHED 2 7o O ISR AR 22 /TG & Beifi 2 i@ 3 %, [RIIRFIC, [l
it 2 BT 2 L CORBRHPWR TN SWEZHIR T2 & & bic, ZOMRITEZ R
5,

FEBRE LR 2T 2 Z LDRBITOVTHL 2 2 L TE S,
FRIARILIC D W CGELERE 2 HEE T Z 5,
WY 2 Bt IR FLVAEY O 2 RIEBTE B,

BIESMG

ESEE 3]

REETE 1. Rare Genomic Changes & FMfEf#EE DLl
2. JEETIVEY DRI & P
3. FE X H = X L DL
4. avCa—FEIMNCX 57 7u—F
MEQEHE (F— <) OWFECHlRZED 3, 721, JHRTPETHVEHT 2 2 Lok
5,

RENCE T

5FE

BRIE BEICEWTERZEAMT 5,

PG L ODESCIEL 72T U T OSCHRZ 3EA TL 2SI 0,
For more details:
1) Rokas, A. and Holland, P.W.H. (2000) Rare genomic changes as a tool for phylogenetics.
Trends in Ecology & Evolution, Volume 15, Issue 11, p.454-459.
2) Tony Harris Editor (2012) Adherens Junctions: From Molecular Mechanisms to Tissue
Development and Disease, Subcellular Biochemistry 60, Springer.
3) Gabor Forgacs and Stuart A. Newman (2005) Biological Physics of the Developing
Embryo, Cambridge University Press.
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Hol X7 4 — 77 v oMFEN: & S
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M b o EEY) % 3 K T.Strachan & A.P. Read # A FA AL, FA TV AR, A~
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5%

BRE L

SE X BB DA 2 R
Molecular Biology of the Cell, 5th ed, Garland Science, Alberts, Johnson, Lewis et al.
Molecular Biology of the Gene, 6th ed, Pearson, Watson, Baker, Bell et al.
The Cell Cycle, Sinauer Associates Inc., David O. Morgan.
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B & HE Recent progress in single molecule imaging techniques has made it possible to monitor
directly the stochastic behaviors of biomolecules in living cells, in which the locations,
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titatively at the single molecule level, providing powerful tools to elucidate molecular
mechanisms of intracellular signaling processes.
The purpose of this course is to understand what is single-molecule biology, and how to
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Marc Mezard and Andrea Montanari Information, Physics, and Computation, (Oxford,
2009)

5% e i BEE~DSM 60%, L A— b 40% 12X %,

XYk

140



3.1. YEEHEL A B, C 2 — 2

IR F %R

REERC Nuclear Reaction Theories
TEI—R 241346 +>I\U > 1 24PHYS5F306
BAIE 2
BUHE 7 —Nn E=E
BREZM e-mail TR,
BIENR /B Ry e i S S S
R KRR H~EHEW H 2 KR
B H/E310 GfR=
RERRE FRtH
B EHE JRF D itz ik 2 BlEmi s A 2 R30S 5, WIISEN R Z 7 4 — PG 6 K
HNIZE T 2GRS F T, A BROBHSR 2D oo, EBiT — 2 L oHikEs X OB
ROV EH SR Z B 7l E2 1T,
FEBEE Wikt 7 =V 2 OBef, 74 atr— Vil F e 2kt vok¥F—7—F%2H5
DEHETHHTEL LI IR %,
BIESH B NFOREARNZANRZEHEHLTWwE 2L,
ESEEIE
REETE 1. Wit & 1 fr2e?
2. 7H 7 A —FIZLBETHDOFA
3. HEHGELO BT 1A Edh
4. “PHPBGERNCEED < ROBHENT & 5% D5 B oA
5. 74 2 F — VLU KD < RIGHENT
6. SCHTHRE T 2 A LEMOME
7. F ¥ FIUREEIE LR T v 2 v L DR
8. HELFE O MR T )12 A IRk
9. HHHREBHETLF v 2 VRS Ak %2 F W 2 TGRS A
D EOEH (7—=) DT Ciigz D 5, 2L, NI TPETHHEET LI LD
%,
RENMTET  EUCBEEHBRC L A= 23T 0T, BRIOLENEZHEFIEE LTI L,
5%
BEE fH— mEELBGR N ORE— 7 = & b O % B2 YR — /57 bR 23 4k /978-4-
320-03600-0 (2017 4F 3 HF&7E FiE)
SEXHER Lo & WINEEE (Bt vy 7T~y F 7y 7 R)
MRS EG - & SR (Fa=E)
3% =5 il B, LaAR— b, BRI L TRATICEHET 5,
XYk CJFEHIE LT, b ) — kv ay - 7Ly MEOMIZEEIEET 5,

- R FRRICESILE T 5,

141



53 E

YrBi I

L -t —9EF

REEIREC Laser Physics
FTEI—R 241427 +>\YU>T : 24PHYS5F302
=RV 2
BUHE HE BN EE
BEZA
BIENR
FAE A H~HEHEW H SRR
BET /D301 =
RETRE
B EHE L —H — DRI & RS2 BB L, S8 X OIERIZIE, & 2 »Wid w9 0NEHR
THTONEBRICOBTH L, L —F = 27 HITE NV 2 G O JLER PR 2 D % .
FEEE SFEIFRHBTHHIN TV L - —REDFMAHRT 27217 TR, L—Y—DH
HYe o HET 52 LIk, R ENL —Y— - BRTFIL 7 tu=7 2Dt
ADIGHETERIFICAN L AKER L E2HBEET 2
BIERH
LS 3]
BEETE (GHFENA]
1.1 3L — — s
2.2 ae—L v Mg
3.5 3 iR E—F
4. 5 4 TN EVEOMAAEH 1 HIGEIAH AR T OO - i
5. X EWEOMEMEM 2 at—L v MHEMEA
6. Yo L WHEDOMAANE 3 2 #EM R DB ELTHIFRR
7.5 5 EL — —@h{ED B
8. %8 6 WL —H—FMRMEm 1 L — F i
9. L —¥ —FEIRPG 2 v SUP G
10. 58 7 36 2 7 Ll
11. 8 8 HIERUE Y
12. 55 9 L — ¥ — D EARH]
13, 2EE FAAH0E XI5 L — — 288 (L —F — 2 2 L ¥ =itk v ¥ —)
BRENCBIT
5%
BRE
SE XAk L — YA, FRHC—3 A IS
L —F =Rl AL
% =E i LAR—b (&EF5 HL & 20%) 12 THHli§ 5.
XY K

142



3.2, PIEREER A a— 2 (R © SLEYIEY - R TR D — %)

3.2 YEFHEK AIJ—-X (EFRR  ERYER - - EFYEFI—X)

3.2.1 FUHASRAE

143



Yo

144

3R PR EIKL
ZDIERF
REERA Introduction to Field Theory
FTEI—R 240161 +>YI\U VT 1 24PHYS5F304
=RV 2
BUHE ®IIEZ  JHE .
BRZ ARER GG, WO THEMIZZIIMITZ (A =V TFOEEEIS 2 EBEFE L)
BIENR RAEBEE LTI &4 BN
FAE A H~HEHEW H SRR
BET /D303 FEFE=E
RETRE mFERtH
BREHME MmN ET Y &S0 AM
FEERF IR R E SOOI O WTHRET 5 2 L8 TE 5,
BIERH HENYL, 23 EE, BB LTwslL, BT N¥3VEEBEL T I EEE LY,
B R RO BER D JERE (n— L > Y &) SR L T\wB 2 &,
L SEVE 3]
REEHE 1~3 H_Em1t
4 fERFEM E 2 — 5 —DEH
5~7. AH 7 =5 o@ b & A IHBHEE T
8~10. 74 7 v 7 it & Z DWH
11~13. 74 7 v 75081k
14~15. BB D=1l
DEEPETHY, RIS TELET25580H 5,
RENMIET HENBOMMBE LR T 2720 0EMELZHT, Zhix@oT, LA—FE L TRET
2%E 5,
BRE
SEXER Wiz "SR FRORTH (FEHEE)
HAE— T« 7 v 7 5 (AR E 8 L & F5RR) ) (A4 = v A th)
VAR THIN SRR 127 (B )
WARBAN TR (ALMEEHBGEZTLE LTy (EiHE)
2% =i fEE (40%). WIARHEE (60%)
XYk CDFEIE, AL RO IEHEERTH B,



3.2. PHAHE A o— 2 (MR - EEEYELE - B o —X)

—ARAEXS IR R

REERE General Relativity

TEI—R 240165 F>I\U 2T 0 24PHYS5F300,24EASS5F300
==HivE:4 2

BUHE HEH m R

BN el

[EEFTES HHE ER

RS B~EHA &2 RR

B H/E310 GfR=

RERRE

BREHE AN O A OB, BARERMORICENGO T A v a s 4 v ilAz2E
2, —BANHEHEROERICEZ ZEE, 77 v 75—, BEORELD, XD5HPW
RSz BT,

FEER — ARG D JERE 2 BEAR L . R DR O o ictfin s,

A CESES T RNTIE, Rk, VBB e E 2 H B L Tw b 2 L,

RLER

BEETE (FEENA]
R B D 2
RERT PV, HEXRT L
AWy

Hh =

. HHR o i)

TR

I ROVX — - EEER T VYL
CESLE Y

9. NG DI

10. > a3y o)L MM

11. IR DEN L KT RE

12. i1 E)

13. EI1K

14. VI D{E

15. EIFEDO = 3L ¥ —

o

REMNMCHIT  HHOHA L, BEEPICIADOENZ25%ERIT) 2B TERDT, HEZFATHKHHAT

558 iz,
HE PR L

e VERERSES . THDN BRSNS (1996)
NG TR AT HARSERHE (2005)
SR THDSHERR) oA = v 2%k (2007)
e AR TG P (1996)
P SCle: AN G & TR A T A4 (1981)
FvEy U7y GonIGE FEKEE (1978)
Ta vy THINGERARM A (1988)
e

145



B3R PBAHK

5% e i FRBRIC X b EHif,

aXv bk HMBEOMEE R EICK D ZPNEDANEZZ T 50b LERA, ZOmMRIT, FHHER
FHEDEHE T,

146



3.2. PHAHE A o— 2 (MR - EEEYELE - B o —X)

DRI

REEIRAC

Quantum Field Theory I

TEI—R 240184 +>I\U > 1 24PHYS5F308
BAIE 2
BUHE A el JHE
BRI Bl
BIENR L e N i 1 Y R S SR
AR A H~EHEW K2 KR
B H/E211 =
RERRE FRtH
B EHE 5O PRI FR T YIEED o YR £ CIRIA WA 2GR T 5 5RETH S,
BoB O X N2t o YBE O HTFIEZ S,
FEEE BoMimo R, SFRE &AL BEEG, 7 74 v Kk EoBRE R L, YR
DFENITE LIk B,
BiERHE FPERAE MR - BT 2BEL T3 2 EzHifdL 5,
Dirac FfERXE L OERGOn—L v Y EEALZBEL T 2 L E L,
LS 3]
b E ]| 1. % EfEAEEE, Euler /it
2. IR¥#ERTAL
3. Schrodinger ¥ D& Tk
4. Ah 7 =01t
5. Dirac %; D =11l
6. AFREE & BRI, R — % —DE R
7. HAMERZFRR & AL EEhEm
8. Gell-Mann Low DA
9. Wick DEHE 774 v=vX 1
10. 774 v=vX 2
11, HCSLWT A
12. HOSELHRIE D F TR
13. HAbRNE., FFdm
14. ZRETR L GORTmOBR
15. £&8
RENMIET BENBOMMIE LR T 2720 0EMELZHT, Znz@oT, LA—FELTRET
2%E %,
BEE
SEXHER RHESE R

BIdh TR o) EIERE (2002)

TR — TR o3 B8 o BHE RV £ < sAAEM (2008)

FvFY U7y yy TGRSR % 1 JAE

EWsEE

M.Peskin and D.Schroeder: An Introduction to Quantum Field Theory (Addison-Wesley)
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REERA Topics in Elementary Particle Theory 1

EEI-—F 240193 TN >T 0 24PHYS6F308
B 2

BIHHE M &b JEE

BEZN One can visit the instructor in his office at any time.

BIEXNR

s R HR B~ K5 IRR

BET B /E304 ##E=E

REWRE

By & HE The purpose of the present course is to present:
(1) thermal history of the Universe
(2) gauge invariant cosmological perturbation theory
(3) inflationary cosmology

(4) methods of analyzing the angular power spectrum

FEBER The goal of this lecture is to acquire the basic knowledge and calculational technique of
the cosmological perturbation theory so that one can analyze the CMB data and search

for promising inflationary models.

BIESMT

LR EE Y]
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REEETE

10.

11.

12.

13.

14.

15.

. Hubble’s law, cosmic microwave background

. Friedmann equation

Relativistic and non-relativistic particles, Age of the universe

Quantum fluctuations of matter fields

. Gauge invariance and gauge fixing, Perturbed Einstein equation

Flatness and horizon problems, The idea of inflation
Density fluctuation generated during inflation
Non-Gaussianity

Big bang nucleosynthesis, Deuterium, Light elements
Baryon number generation

Recombination and decoupling

The Boltzmann equation

Angular power spectrum of the temperature fluctuation
Silk damping, Cosmological parameters

CMB polarization

TEHNCET  Choose one of the references listed below and read it very carefully and thoroughly.

2%E

BHE No textbook will be used.

SE (1) S.Weinberg, Cosmology (Oxford Univ.Pub.,2008),
(2) S.Doddelson, Modern Cosmology(Academic Press, 2003),
(3) D.S.Gorbunov and V.A.Rubakov, Introduction to the Theory of the Early Universe
(World Sci. Pub.,2011),
(4) D.H.Lyth and A.R.Liddle, The Primordial Density Perturbation (Cambridge Univ.
Press. 2009)
(5) M.Giovannini, A Primer on the Physics of the Cosmic Microwave Back-
ground(World.Sci.Pub., 2008)

EXHEEFAT Exam.and/or homework

aXYk This course will be delivered in English if necessary.
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REEIRED Current Topics in Bioscience VIII
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FAVI =2y FTHRAITE 27— —_X=APMTY — L EI2OwTEH§ 5,
FEBR BIET - EHER EDT — 8 X— A0 Z N5 BRI 1 DIEHRIENT Y — L DIERER 2t A 2
Hf#EL 7z kT
WY 77— & R—= ATy — V2R L . HE ok, B, SEISHTE 5,
[EEESES
L L HrhgiEEIBA T 2017 4 9 HICHHGE
E St BT T DIEREITIFHTE 27— —X—=R LY —v
AR DIGEIENT D 72 & D FERE
B A1 s o FEfE
FEIERR SR D FERE
77 I TR O FEE
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REEETE Hiz 18 a 2 2 =7 4 BEF 2 (ErhihX & RHHLX TH),
EAI T4 EEHE RS LYY T = a VBT DBA%E
ELisGRN FHDBLMXONERNZEEH 2 2 =7 4« W4 ). B CHENE, BR
TERVE, DPDIC L, e R R EZERL T, BAFTIheEZLS, 2
ZNOEM., F22FHOBEHEICLR— T 5,
VY —F 7u R =)L FEHEEHSREL T, HN, Ak WS 28RE2H8EL7 3,
BN, BfRCTE v, DIt i, BEHE B3R E2ERL T, fNMEIEIn
KA D, ZNFNOHEM, BAZKHOBEHEIZL X—-FT 3,

BEMNCE T WEWHNFICOWT, 287 FEXERICE LD SHIHZ T 5,

5%E

BEE

SE Xk

D% =i EA I T4 OIEIT LI, 2EBMUNE S S, FHOREZEICL X—F2EET
%, FEEHEIZ, LEA—FAS, DB TCZNCHETEZ T4 Ay a vzl T
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ASCIERL MGC 2 HEE L LT, i GEBOEA WIS T, MR ik, 5%, Lo
) IOV TOFEMOIER 2T %), A Difaz s, SO S Lo EHIC
DWTHH L H-o7NEZ, FHOHEBAHICLA—FT 5,

BENMCRT IEHNFICOWT, ary X7 FARXEICELDLAIE TS,
%5

BRE
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BT HEDS =74 OFBC &, 2ELAE D Eic, &HOREHREICL F— F 2RI
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TOWHENEZED R FICED i, HFE) =5 =LV B2EELZHICOT5DIIE, &
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DD, I DEWIHETIICET 2840 6K 54 H 2 2 2 =7 4 2B L THHENZIE
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FEBEE B 2RI T 2R EZ D, 2 a2 —Ya v IRHET 5,

BIERH

L SEVE 3]

REEHE A1 a S 2 =7 4 M F 2 (ErfdhX & RHHLX T3 H),
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FOAERL A4 = 2 a7 VI 65| Efi\vC, Flin Xz BEE L EROER 217749,
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HHEHICLA—FT 3,

BENMCRT BEINAICOWT, avy 27 FAEICE LD 3I%ET 5,
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BEE

SE Xk
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5.1. EVRlAEEL

EYRIFSRR AL(S)

REEIREC Advanced Lecture of Bioscience A1 (S)
BEI—R 241582 FYNRUVT
B 0
BUHE Mg =Y JEE
A JEE
FH FAT JEes
BRZAN
BRIERR
FEEASEl S
A /D407 =

RERRE At RHH

BREHRE VL EOREPEOHRE T 2 o DR 2 T\, F o, FEZGIHET 2 HIER OO
DWTHEL SR T 5 2 itk b, Bl EEoM@z2{EA 5 Z L2 HWE T
%O

FEEF MY FEE LY FOHGEZ IR L . X7, WMPBFADORT B OFGRICSINTE 5 2 &,

PSS

e ]

REETE 1. S AL~ D JERE
2. WM BT 2 EHdsE
3. MY B 1 2 Ml dr ke
4. HEVI DML S & — TR, HlfahsrE

CEZ N
35

#BRE

ER Pl

R

XY
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EYRIF S A3(S)

REEREC Advanced Lecture of Bioscience A3 (S)
®EI—FR 241584 FUNRNUVT
BEATE 0
BL4HE Md. Sayeedul ISLAM  JH5 :
AR EE JEEs
BERZA
BENR
e R HA Hrh
BT /D307 =

RERRE iR

BN EHE Overview plant photoreceptors and light-dependent responses, especially at the cellular
level.

FEER Understand how plants monitor environmental light conditions and how respond to those

changes to survive.

BIESRME

KRR

BT Phytochromes: discovery, phenomena, molecular characteristics
Phototropins: discovery, phenomena, molecular characteristics
Cryptochromes: discovery, phenomena, molecular characteristics

Photoresponses in plant cell organelles

BEMNCHBIT  Study reference literature introduced in the class to deepen your understandings.
5FE

BRE Introduced in the class, when necessary.
SEHR Introduced in the class, when necessary.
BRHERTAT Attendance (10%) and reports (90%).
aXV bk Enjoy plant photoresponses.
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REERT Advanced Lecture of Bioscience B3 (S)

BEI—F 241588 FYNIVT

B 0

BUHE ik B

BREAN

BIEXR YR A HE AT AR ERME

FR R HR Hrh

A /D407 G#E=E

REFRE A RHH

BRNEHE o80T REOEIERGERZ B3 2 & &b, oFERIC X 2Ol & LRkt~
DIREZ D B,

FEERF T E DFRMOIEARZBEL | FHATE 2,
BV O RHE 2 R EP S EBLETE 5,

BiESH FrlcZze L

REEE Frizz L

SE Sk FTECRE 2 WERIIC A 2, BEEZ I3 ® LT 2HikEY o RbEe, BRE
T & DIHELICE T2 b ¥y 7 2880 L, Il & 22l 2B 2 2 D Skl %2 H 42
5,
L AR R
2. i LB D AHEAL T
3. fiii R B D RieEA IR 2 i)
4. B Y & oSt

RENCE T

REZ

BRE fHER L

SE X Ziheng Yang: Molecular Evolution — A statistical Approach, OXFORD University Press.
BRI, BETEADFR6E GlEIS
S IR N A T4 N—2 T4 - ) — X EHER
FNE D> V) — KA, EPENE

B &R I, VA= MR I X D RATICEHIET 5,

XYk
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HREERET Advanced Lecture of Bioscience B5 (S)

BEI—F 241590 FYNRUVT
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BEHE wikE FhE  Ja=E

BRZA

BIENR REEBERE AR IR 255248 @I

FR A RHR rh

=Tzl /D407 GF=E

REFRE R

BRCHE 40 EFICE K SEWIEL L SRR 2 B 2 7 iCid, 2 OHIER B2 & &) RAEYHHY
L, ZNSRMHAIZED L) BBIRICH 2D, FZN6ERBEYEED & ) EE
ZRETHEICE > T2 D0 2E 2 RITHUI R 6 20, EFEOTT-RANIIR L aTIZE
WX DS IS NAERE D AV L DEfi 2 72 £ 5,

FEER BT 2 YD SRS L O ED X ) LDz 72 £ ) BHED LI s o 7 h 2 B
fBTHIENTES,

B

ESEREIE]

RS Y DHE & SRRIEICDOWT, T ORZMHL 506 R OFEEZ /N T 5,
1. YD LR
2. "B DR L L
3. ‘B o P
4. YD R EHEIE

BEMNCHT  BEEEHEICH U 7 HPE 2 HANc ARG T 5,

RES

BRE HR2 AT 5,

SE X Futuyma Evolutionary Biology Sinauer
Freeman & Herron Evolutionary Analysis Pearson
Ridley Evolution Blackwell

BRHERTAT PEETT 2D fHALEA L 7 2 b 2 A HNICHHT T 5,
FRHli OB A%, BRI 2D MIALEAZ 40%T A F 60% & T 5,

aXYk COEIE TEEELAMBEL 7077 L, oD Thy 7Y ALy T4 A 707 T4
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REERT Advanced Lecture of Bioscience B8 (S)

®EI—R 241593 FUNRNUVT

B3 0

BYHE i —5 JuE

BREZA

BIEXNSR LRl A ALY LRI &2 B iRuE

s R HA Herp

A /D407 G#E=E

IR RE i PHH

BRNEHE 8D RT 4 — 77 v Ol & TR 2 LR B AR B G IR T 2 T L 2 HI &
T 5,

FEEE Xt EE, BYOR T 4 — 77 v O & 2 OMEIZ O W TE ICHIHTE 5,

BiERH Bricze L

LS EE 3L Y DORFIREEDOIM L 2 2 XF 4 — 75V DRIZITONT, 2 DMLYl & 6k
APl = EEEY 2 b & LCGEET 5,

REEHE B BYORT 4 =77 EId?
Fom K74 — 77 v OMFAME & LR
53 [0l HHEBMI AR 7 14 — 7 7 v O
54 Bl BBV T 4 — 77 v DIEEBERE

BREMNMCHT BHEBMOKED OFREZIb > TPFEHLTEBL 2 L,

%8

BEE HEPHEBELLTYV V27X A ET 5,

SE X

5%~ HEANOSIMNEE R X OFEEPICT ) MBRIC X DRI %, BHIilLT X, SO SMEkEE
30%. BR70% L9 %,

aAXVk ok, TREMEAMBERL 0775, OohD Thy ALV ATF 4 AT 0T

Ly DETEMRHTH 5,
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EYRIF SR C7(S)

REEREC Advanced Lecture of Bioscience C7 (S)
BEI—R 241601 FYNRIUVT
B 0

HLHE il BA JEE

PN

BRRN Btity.

[EEFOES GRS E S N NN RS S TN

s R EA Frp

& W/ P

RERRE HEEH

BRCEIE  lifERles, FEAICBT 22D, oy 22 LAk L )L T O RN 2 E S
5,

FRERE

EERE

RREER

REEETE FEEAEDIERE L AR A D IERE 2GR L. & S ITHIRD R A DRITDWIZEI D\ THER§
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G
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SEH

BRARATAT HHE, FERICK VRAIHET 2,
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5.1. HEYREEIK

RIS D1(S)

REERT Advanced Lecture of Bioscience D1 (S)
®EI—R 241603 A AN DA
B 0
BUHE el 52 JEE
s B R
BRI BRI EARICHRZ IO 5, RRICA =L E2E->TL LI,
BIENR AR
RS e
Tzl FEEF 1 B
IRERRE FERtH
Br & BE SRRIEIRBR D EAR X A = X L FRISEREOFE L WERAEY O 53 18R O BRI % i
AMICHERET 22 L 2HNET 2, TEC 22T v 7 ARG, 7/ LORE &k
DWW, EGERIAE, 2L, M
DYSER WD 9, FRICESEEMEY TR N AMEREZ PLIC, & FOEEYE, 7/
LEEREY, B B0, BT RIEEeB A, BRI LU T 5, BEENE IR OEEE
TPV r—tERED FEOBEHIEL TRET S, Flck b EEKRDEDL D v EmED
BAT S LT, B ATEYADIRS) # 8§ 2Z L2 HNE T 5,
FEEE Qetttk, 7 LoD 2 AEMBEOROERZBRT 5 2 LT, 74 7V 4 U AWED
HHAX, ZOMERIEICOWTREELDOREZ DL TE LHICT 5,
Bi&&H FEEYE, T FEEYOFRELTFICEL WS T L
LS
RERTE (EEFENE]
DTOFRHEFICEL TOMEEZITH
1. P 3-1 SRR DS L RER L E Db D
2. IEoY -2 By LR 2
3. -3 Petafk DA
4. WHEGTH-4 Yok B FEREZ K
4. DBSADITTEIEE-1 DBSADFEE
5. DA DI THEIRY-2 DIAEIE T & HERE
6. DA DI THEIRY-3 DAMGHEE T & 2 DEE
7. DBADIT TG4 DBSADTT AN Z AL LT ) D DOREEN—Fns A Z2 Bl
8. VBADITHURYH-5 DSADT ) 2w 7 A
REMNMIBT RESNLSEEZTD, s h3 7Y v 2HEHRET 2 2 LT, B OMHRE %R
5%E ER
BRE FRICHE L 72\,
SE R DEET % 8. B. Lewin &, #ithSER, Hai{b2Am A

NEEm T DoAY 5 5K, JD. Watson 3

TR D14 %%#1. B. Alberts fth3

Tt b Doy BE%) 5 3K T.Strachan & A.P. Read # A FA AL, $A TV A, A~
Y —Fat

B By David O. Morgan &, X 7A AN, ¥4 VR, LA v F—F>a))L
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RREP

RIS, BT D&, HEFICEOTH 59 LA— b (& - BT 2 5 A e
Y1) OPFE LSRR TR 3 (30%), ECRISEA £1C X O RIHIICEEEIC B L 72 DI
VEiiE 52 B (20%).

aX2 bk
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EYRIF R D2(S)
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®EI—NR 241604 FONRNYVT

B3 0

BLHE JE e JEE
AR B JEE

BRI

BIEXMR R

RS e

B B 1 B

¥R i FHE

BREHE A L oMIFTICEE T 5 THilE & v ) BIRO 1R & B RN TORENZ DWW T
DHRER
e, BICHRHTOMEEEZ KON T 5 2 £ TELEHEBADBREZBAEL . 5%1T)
REPFRDOSGFAMEICOVTHEEELE L, #Emd 5,

FEBR DIATHIRERE D — DT H 2 NI D 73 THME 2 FEfg U . 23 AT & iAo BIfR, BHIC
ot L BLOBIRICOWTIRA BAEP»6EZ 6N X HICTH I E2HEL T2,

[BiERH DI L EALICHR Z b D RAEREA:

o EE Fricz L

REETE 1) MlEZ L DFEEICBI D 2 77 FHEREIC O W T DR
2) Ml LD FED A & AEREAIC B 1T 2 EENS DT DR
3) N o7 BN B 1) 2 &ENC D W T DR
4) G DT I N EMADSTANEIC DOV TDELE KOG

BREMNMCET Rl

5%E

BHE HEDPHE LA 74 FROER

SE R ez L

In% =il W OA#EEEPICEIE D LA — FEILG L CHHET 5,

IXY bk Kricz L
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EMIRISEER DA(S)

HREERET Advanced Lecture of Bioscience D4 (S)
REI—F 241606 FYNRUVT
B 0
BL4HE Watanabe Sugiko &2 :
BRZA
BIENR SR
A s R A rh
%FR EEDF 1 PGS
REFRE R
B EHE > DNA HEIGE . BEEERMEERDENPIHIA L o TRBICED X ) ILBb > T
W 5 2 BRI LA T2, BFITER Z M L, ADEREANERREIE S,
FEERF AR 2 MY A R 5 5 F L ~OLTHIRE L, HELIERBRG 2 BRI E LD
I, BRICHROWIZER A 2 B, R 288 2&E) ZE2HNET 5,
BRI MEAE AT O TOEEREN 2 A2 H T2 2 &
LS eI Frzz L,
e i 1)DNA & 7 u < F v OIEARE
2)DNA 85 &7 /) LW EZEM:
3)DNA HBGBEHEINE & Z OWhe I X 2B D7 1S
4)DNA HBEEICE IBIE U 72 5t OWFER DN & B4
BRENATET FITED R,
R
BRE BEABHELIAIA FELXOERZHHT 5,
SE X FHTED %2\,
BRHERTAT R L, SR OL R — FEIBU TG 5,
AV N
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REBRT Advanced Lecture of Bioscience D6 (S)
REI-—R 241608 FNIUVT
B 0

BEUHE hH AR JEE

B

BIERR [ERE ST

FB R A Erp

A /D407 G#E=E

RERRE A RHH

B EHE BISERZ IEMEICHERF 2 2 L i3Emoiitic L > THHTH 2720, EVIIEIED
L AZB# L TDNA & ZDOfMIANFEMARTH 2 ok 2 iR L T3, Zhonl &%
RS 272D OB TAEYANTEE, b2 SN - ARRZHEMAL., £HD
RSB OWTHERETEL LI IChENE2E,

FEBRE

B

LS Jutt ik DNA 25 ol NI IEfIc B S ., HELBRCHRAE T 28D Z2EIEL, &
SIS U 72 e tfR D i~ E RIS I NS 2 E 2 EET 5 L Az e LT, [
R D=0 DHEZ T EFERT 5,

REETE Retofk DNA OIEfER BB Z AL T 5 L < &
A L 7 v < F i X 2 EEHE

REMNMcBF
R

SR L

SESHR BEDEAT 5 Ek
Molecular Biology of the Cell, 5th ed, Garland Science, Alberts, Johnson, Lewis et al.
Molecular Biology of the Gene, 6th ed, Pearson, Watson, Baker, Bell et al.
The Cell Cycle, Sinauer Associates Inc., David O. Morgan.

B A& ST J—2 v —hkENF AR

b
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BEI-F 241613 FYNRIUVT
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HLHE Il B e

ElEkdn) SEHH~4:10 Bi~19 B

BIENRR

s RHA e

=Tzl /D407 GF=E

RETRE

B EHE yu~F v, MEEEGIE, DNA & X —PIing 7 S1BI3 2 FEERIER O B L i o
T

FEBEE ra<F LS ) AEROBRICOWTHERTES X I Ik B,

BIE&H

L SEVE 3] Qo fiiaE, MR, F 2 v 784 v b, DNA YA =VINE., BfEn %2 7n~eF Ui
WEEPES S CHET S

REEETE IR 27V Ay —2at7ua~wF Uil
92 R A & F =y 7 KA v bl
%5 3R DNA %' X — & Z DB1EEMNE
55 4 R BBR

BEMNTHS
3%

#BRE

SE X 13 /Ml D 3 F A ) = 2 — v 7L A /431551862
TN 1322/ 7 b Y VBB T O AW RO R /4501625708
H L —1Z 5 /MR ) 2 74 ALY A TV AL v F —F > a )L /4895925587

B AR ST 20% HE~DSNNGE
80% L A—

XYk
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5.1. EVRlAEEL

EYRIFRREL(S)

REERT Advanced Lecture of Bioscience E1 (S)
REI—F 241616 FYNIVT
B 0
BEHE R fEA e
BN
BIEXNSR Lt - AR - S R GE RIIERER A A @ IRME
FR R HR Hrp
B /A 1F it —
RERRE EE Ry E|
BRNEHE SO BEEISERRE O AR 2 ffila & 2 OHEIC & 2 23 AAUEERE OIS 2 PRS2,
FEER TERIEEEM O IEADPFCTE 2, $/o, ZOWHEZR RN L T 2 BAFIEDEMAZH S,
[EEESEs
LS 3L B IS T ERIEERERS I B 3 2 BRI L ROV O AR Z BEBL L | #5 TS AAUBERE & T W%
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