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superconductors. The goal of this class is to learn the method and concept of new material
design and prediction of the functionalities.
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This class will be conducted in English using presentation slides. Since many Japanese and
international students are expected to take this class, we will use both English and Japanese
when discussion and Q and A. The plan of the lecture contents is summarized below.

(1) History of the discoveries of new superconductors and unconventional mechanisms.

(2) Experimental methods to study superconducting properties and mechanisms.

(3) Crystal structure analysis

(4) High pressure studies

(5) Material design: layered superconductors

(6) Material design: elemental substitution and tuning of superconducting properties

(7) Exercise of material design

(8) Discussion on the designed materials
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We will share the presentation slides in advance. Please study with the slides before/after the
class.
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Announced in the first lecture.
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Two reports will be used for the credits evaluation.
L #— b ERK L E— M T TS 50

Office hour is 10:30-11:30 on Monday.

Before coming, please make an appointment by e-mail.
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To take this class, knowledges about physics, condensed matter physics are needed.
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DFE A5 —7 | Advanced Materials Chemistry: To gain basic sense in advanced materials chemistry using precise
synthetic skills [efficient organic transformations and precise (living) polymerization in the presence
of catalysis; end/post modification of polymers including grafting (clicking, grafting to/from
technique etc.) ; unique materials such as bottle brush, stars, controlled cross links, adaptable
networks etc.; preparation of supported molecular catalysts including their characterization etc. J.
Better understanding in basic knowledge and trends in design of recent advanced materials through
basic introductory lectures, presentations, and discussions through literature reviews.
QBB TZ=2HH | Basic sense in advanced materials chemistry, and design of functional advanced materials by
BEAIREDHEB-. | adopting precise synthetic skills. Basic understanding in trend and outlooks in advanced materials
I ERE chemistry including basic synthetic techniques. Improve English presentation skills, confidence in
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BREH®
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speaking/presentation in English.

Lectures consists of basic introductory lectures, presentation of literature reviews concerning
advanced materials chemistry (by graduate students) and discussion. The person in the presentation
should discuss in advance to gain better understanding in the backgrounds as well as knowledge.
Lectures will be provided in English.

R TCIPE L B 2 A ERR . BN AR K At R O BT ICBE T A SGIEN S T Ay v
YIPB18 B, XEEMICB LTI, HYHBLOFFFT b ALY 2B L T, FUORBHIMELED 5 &%
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None
None, will be distributed (handout).

Mini test, presentation and attitude (asking questions and discussion).
=T RMOBAEE TV E YT — v a v ROFEERRER (CERCHE)

Office Hour: Contact by e-mail: ktnomura@tmu.ac.jp
A7 4 27 7 — OEEE I Ly FHCA —VTTHA VY M X Y b ERB T &,

The student should have enough knowledge as graduate student in synthetic chemistry.
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Say7y Raw*
DBEA#+5—< | English is a vital communication medium in modern science. This course aims to give
chemistry students practice and greater confidence in using English. The course is taught in
English and 1s highly interactive, so that students will develop greater active ability in the
language.
QBB TEBH#- | 1. To gain confidence in using English.
BEN®PREDHEM: | 2. To become familiar with technical English grammar and vocabulary used in Chemistry
BEBE 3. To improve writing, reading, speaking and listening in English
4. To improve communication and presentation skills
QREEE - NB 1. Introduction. Useful supporting aids; pronunciation
BEAE 2. The Elements. Tom Lehrer song
3. Chemistry - concepts. Following instructions; passive voice
4. Laboratory Equipment. Extracting information; grammar
5. Periodic Table. Grammar: parts of speech
6. Halogens. Grammar.
T. Inorganic Chemistry I. Chemical crossword
8. Inorganic Chemistry 1II.
9. Organic Chemistry I
10. Organic Chemistry II, Polymers
11. Polymer presentations.
12. Analytical Chemistry. IR, NMR
13. Environmental chemistry. Presentations; quiz
14. Writing papers
15. Examination / Comment

@BENEE
OFFRBEESE
O RIEST A &
QDERZMAFE
(F 74 R77—5%)

®FFELER

Interactive lecture including short presentation and conversation practice.
Weekly work is assigned.
On-line text: http://www.upjs.sk/public/media/3499/English-for-Chemists.pdf

Continual assessment of weekly assignment course work (~70%) and final examination
(~30%)
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Office: TEL: 0422-33-3249 E-mail: koe@icu.ac.jp




- BETRH EIFHRH . i
* B B4 REES MBS REES i BE | BR | HOH
H-taTEe s hBRE T — — N L
BmmEe b kBT — B KRR T —  |BR®) £2
HLHE " =
&%8
DEEHS -5 — | HEKEHHEAT 5,
QEATE BMM- | JH DL - (CFOUPILE I LS K - DA - 2 7 ¢« 7)1 & e B AT Lk
BEAPEBEDEL. | DOEZBEBERENEE L THAETET S 2 & T, FENBLVEN 2G> 52 2HNET %,
ﬂﬁﬁ%

QIBEEHE - NE
B

EHONRE - K¥BEDOH ) F 25 A L~VITHHYST 2 NET, MBI 2301 ML EOSEY & 7o 13 if7eifsh,
@ L omE  FEOH L X 0 HrHBERH & L CH#ET 2 0T, FHRLYIOBIERF IR TE LV, FEii
BAEEH & 0 6 BHLLERTNICEEH BRI PG 270, EENBIC DL THHEEHEL S E2210 5 2 &, H
AlE L CHREMToFE_TH 5 2 L, T oM, EiEZHEASHT 2 &, EEBIEELRET 5, ETICHLE
BHAICINA S ENTE B,

DBENLT USR] FS AR RIS © &
O M BEBE | HMHEOHRIZES C &,
©RIESTHE A & FEEHE, FEHL AR b BIUOZALELSD LR — MO X, 5 BEIC X 2N ZET 5,
QEMBMFE | HUHEORRCES C L,
74 277—5%)
BEWE
15
- - BEHRE BRI i vt
® R HB% BEES HE% mxEs | 0 |®A) BR RO
e irrmre | RS I B B
RERTERE | o zmmpisan | ROV T U I I
i | PEICERAEE I WL AE |
BERBRE | ) zmamessD | N o) zrmpessn | R
HEHE L
m AR WIE - L ABRE
DEERH-F—7 BRI, T W6 O ORI IR & 1> T B, BRMRE b

QBIFTZ 5
BEHNPREDBR-
HERE

QIBEEHE - NE
B

@iEENFE
OFFX BEEE
O©RKIEFEMA E

QEMZMAHE
F74R79-%)

@fFELEH

*vUTEAM@i #%%7A4Z®m%®ﬁmfﬁéﬂ\kifi BRULFHITEEZRAT 52 Ltk
D\ HRIIMERRIC BIEH SN TV B, F / WEPEIMEGYIRICE W TId, T OFESULERE - etk - 24
BRI Sk e R RITFEA W CBAICHIET 2 2 EAHEETH D PIA R, Bk RERERIcZ AL
S, HICEBEEIEE 2GSRI I EMAETH 5, TN, BEIRAMAZEH LT, YERIIICER
SNb+ v ) 7T REREZREICHIET 5 C &%%E&?éoL@$7m@ﬁw%%%@tt%@ﬂh®*a%lb
CHEL. MIFRCIGH T 2 8, AGERICB L TR, BRULY: - PEEYEEO RO 21T o

AL O E IS B L C OB IEH L, AR Z O 72 UVENIRIC B 5 sfr O BN &2 I L
SEEffS 2 C LSRR MR BT 6 T L2 HRE T %,

3 UHICEE 2R L 7oty DIN OB nIcit » T, XL S L O PERYE Y O B 2158 9 5, &iRIC,
I OWENRIC OV T O AEITS .

o B5 BB A H O 72 W L oo M S

« BRULFIE o Lt

« BRULE OB REN 73 AE 1

< PEROBLULE

- PARINAIB G

- &JE - PR

cEBRBELNS YRS

© 7 2V 3 LSOV E B B it ik

MO TRITRTREIT O VT, A 4 HIHK TIRREZ O LR — b 2 fElk L TR 5 2 &,
ERPICHEERN T 5, LEXIGLTT Y ¥ MV EZAT 5,
LA — b & HRL A=

JRANE LT, fAeEH 1R, 2fRE47 + 277 —
WTTHIE L LTHRZE (8-230) FTRTL a0,

IZEDHES B,

IKHRELE T, BRIVH 25513, AIHE TICHT £ —

=
(ay

5
.?.
ez
it
2




w BERRR BRI i o
® OB HEZ BEES HE% BEES BE|RA| RR R
IV MELPERES 1 - o
BERMRE | (o res—mermn | R0 |k | s |
[IE:
PO MELEEREE I MEBL2EREE I
BERERE | orxs-mmman | "M S iespesan | R
L % =
EH ®B W - bR EEE
OEEAt-T—7 | V7 b2y =L, @0, 204 F, ERa. RAEEEIRLEEOR O WIIEORIRCTH 2, ¥ 7 b~y —I3,
Ferx oEEPHNR OB OhcERESEHERILTVWE, COV T e — i%@@“%fi%i@ﬂbk
FoNIED - B TH H5 T, S Wihis 5 2 EARS N, ZTOROBIILEKE LN 2 RET
AV
oy 7 b=y =B 31RO E ARSI RS 5 T L2 HIEd
@E TEBHE | v 7 =y —0@)FE LT, 75y vilil), AoEE, AT 0 GREnEE ). s 12
REhviEZoEM. | FFNICIN0IES 2O ORARNTHoHREFEE2HNE T 5 GREMBEEETD,
ﬂEE%
QFEE - WA | H1lbl v7r= B 2O BEEN
BEAE 521 5¢/ﬁ%
553 [\ EﬁﬁLEﬁ
Wm0 IR 7 b= v — DL S ET
H50 BERBR )
60 RFHR < JRERAEOHE S A = kv —
1R MHOEEOIEE S A S 17 R
8| LR — & fEE
@FENFE BENFHELT, PHEIHREE T 5, IpVROERL EFZERICEATEL5DT, #RONEEH 50
CHHEfiRLCHL T &,
OFFRAMBEEE | FIHEHIE v 7 <y PR AMN FE LHERAHEBEE TS
O©RGIESF A iE REDNE., HETOERNE L LE—- Mk > T, §Filid %,
QEMRMGAE EREM L 7o WG BHERZA L30T, FRNZ 2 — v (kurita@tmu.acjp) T7HA4 Y b2 v bEd -
FT74RT7T—E) | TS,
®@4FieEE A, REIONEEZTET 20T, THT I &,
17
o i [EET e BRI i o
® OB HEZ BEES HE% BEES BE|RA| RR R
IV MELPERESR I - o
ELRTEARRRE (BRI S = L 455) R0110 - <l 1
~a
P IR RIER | MIB{L YR RIER |
BIRBRE | panzz—vimm | 8 | mmeesovimw | R0
BLHE 5 &
HE £* W - bR EEE
OBEFREH-7— PR ER DR BIFIZE 2 KRB B O WP LB IS W B W FEER D I (IR O SRR SE I A R L,
199 50 A3, HHAIE LT, 7178, B B« it ys, B0, Bigrgysle e iing & oYy
I — 2 DEEENIEETE « FROHANEZ T TICBEERFATHL I EEZRHRELTVS, TNLDOHBOEY, BH
BLUOZOYBERENDIGH. F 7 FEBRUFROEANEEOEBICESNEI NS,
®E STEBHH- | IR, BHSCE, B BT BT PR OEE 270, Yo -2 0L LT SD
BeOBEOEN. | LOREROVIEYORRAZERT 5, o, AR RFBEONIR CH BB YIER Y L CWEREO
HEEE AP S AT %oy KRICEREITS 12 OER. BROIEIN, L€y F— v s vik, B

QIBEEHE - NE
B

@REHNFEE
OFFXMEEEE
©RIEETETT ik

QEMRMAFE
(F 74 R77—5%)

O®FFELFER

P17 ECHBEBRGBEARNTEEL Y F — IOV T HFS,

1A WEREERED XS EFER)

H2y 3ME REICKRELTS fedic, XEH, TvEyT—va vik

4— 6] - Eﬁﬁ% B OEY LiEE

BT —8Mm mFE e B BRI E 0 EHE L

fEE DIZZEK TIRFIORTHREIC O W T, A 4 R IR O LK — » Z2/Ek L TR 9 5,
7Y v ERAT B,

HIR S TRt g %0 HIET 2 b 2 T &b %,

A7 4 AT T —PEEER LW

BEBE

L=k

BICOVWTOEE L EITO>0TIE, 7 5 & & IChHi#RICERT %,




- - EEHREH EIYHEH R i
® B MB% REES MBS BREES = E | BR R
are | DEICERABE L - -
BLaTHRE (B EREE R ) R0161 - s |
Aa
e | ECERARE I ME(ERIRE |
BERERE | pmmsrswc) | U2 wmsmesmc) | 1O
ELHE " &
mE W - LA
DEEAS -7 —7 | B SOREIE S 1A KT > BT 50 < C T KT & &, HOREPEENS 5 %
BT A VE—RFICRS R AV F—DNA BT - A & v PR E B HA TV 2,
DBEBTE SR | HFEISIEN S N TO AMEME O IBEE £ 12 LT, AN R SR T TR, %
EHOBEQEN. | BICHENTE 5 XS BHEIER IS 5.
s ZEE

QEEHE - NE
BET

WA Y 2B L VLA B T DEF & A A 7 DERF#TE

Sk ER O GMEFEE, WplEEE T S

FEALR A AV BLeE  ObEFMEE, Fralbboy, =4 270F 2V 7L — hEE
ME AR S ¢ 1 IGCPDAD S 2 otDLDZ ©

uwm&&mwr@&% YUFL—8—, #%%@&% QDHE

BLZEHT B 1 B B R T OB B L OEE) T L F — ik
FERNEH T ORL 1= % ov ¥ =24k mt%#biu¥ﬁh BRE T

L= B L O

R
EEEEEEEE

@BENFT WEAZHS SR, LIHOMBNEEEH LTRSS S LT NERR L Th SIBRICED T &,
OF R MBEBE | LEHLTT ) ¥ b ERAT 50
©RIEETETT ik WA LA = MTX 0l %,
QEMBAFE | 47 277 - BHCREL BV, ERFER L VSERIISENT 50T, FHICA - L TTHA Y b A
FT4R7T-%E) | VIEWB T L, A =T FLZXEFLFOMY : tanuma-hajime@tmu.ac.jp
@FLFEIH
19
- BYHREH BIYHEH R i
wE HEZ BEES HEZ mxws | 0 W0 AR |RER
e | PECEERIES I B B
ELaTHRRE (MIBEEREE R D ) R0159 suo |7 | 3 1
P MIBILFHFRIFEE I MIBILFHFRIEE 1 ’
BERERE | pmmprswo) | "0 | gpmsmesmo) | RO
BLBA T
B OBIT Wi - LR HBEEE
DRSS 7—7 | Bx SPIFHERIC B O TS (2% ) (2B 2 MBI A4 5

QBISTE 54
BEENPREDOBRM-
HERR

QIBEEHE - NE
BEA

OBENFE
OFFRXBEEE

©mERHET &

QEMZEMGAE
(F 74 R77—5%)

LS HE 31

B2, R E— A%%®&Qo?\%$+®ﬁﬂﬁﬁﬁﬁﬁiﬁﬂ b FUEBET R R 750
FEERE ICB VT L CTHELIED, &5 - THREZRL DM

JEFPIRE « RO BLE S INA A S HZEDRME AT 5,
HZOLEOREZ MR L T, HOKETd 5 2 EAHHEICIE 5 LNV OSERO B R Z B d,

B AT IR, BT B oA B, Milo X EEg 7 — < 2l 2,
HEfR 2 R 5 720D, FEBERHRIICBI 9 5 L R — b A R

. sk oY

HZEEHA

B K v S DM

IR SN 5

BZEIM R & RERREH L

IERED S APNOEH
A ORED H & TIRENEICHET 2HEATL L, TONFICE L T, KElELd %,
RETHTATE2254 K270 v b LTH AR,
SEEE LT, BEHNREREEY SEERES R
Z OfIFIFETITRT,

A= b (40%) &R (60%) 1

e-maillc & 2B A M2 1> 5,

O Ul = QO DO —

(Do 0P WEZE 553 i) (HRITSERIE.

Sk DY %o

=
(ay

5
.?.
ez
it
2




20

. EEHRH EIHHER . o
*E ad=k BEES B4 BEES BR 'R | R \we
e r—
WEIEERE | fpEAesy—1 PR - — |
e E Al N 2
pp— A
iR — — — —
e " &
£#A
VlEgHs 77 | LINREENRE T 5,
(LEORIHT — < 12>V T, HEECHOMR, Tk £ 5.
BAC, (LHRRIE 3 5 — 1 Tla, G007 — v ~OBA L 15 3 BREES) - SPIAIEE BT 5.
QBATEBMM: | LEYICTE, A - M - BRI S, KRS, FllCBT W & TR A
ENPEEORM- | LRI T, JRI - BRI ATED &0 Tl 5, AR, HLHIRRE DR L ED
B0 R — <105 LTy SRR Wik, 6478 £ T 50 BROIEICIAS C LIk D (LFI

QEEHE - NE
BET &

DRENTFE
OFFXMBEESE
©RIEETE T ik

QEMZMAFE
(F74R77—%)

®FFELER

B9 2 MR W AR ) - EPRIRRZ ES T b,

(AT O &2 0 BAMEENE 3, SR EOHFINT — <tk - TR 2,
7o, AMPIAMERESCHR 1~ 3 Blidd 25050 1~ 313, SUMEZICL - TEIRINTIEY 5,
BWFEEOH 7 — < L GEALE, BibE « HIER(L S, BB e, WIALIRIL . ARG L A F
L, AWML, ARAHALE, YL, D FRERYEMLE, G LS, B « SR
10 ZUHEDOHM T — < OPERR & 5RO & 3+ —FHE O
CHM T — =L 2 APSIANERESCER 1 D it
DT — =g HI U 72 APTRISAERE SCHER 1 O fiFa
DT — =i U Ao APTRISNETRE SCHR 2 D fiwe
DHM T — =L 2 APSRIANERESCHR 2 o fifER
DT — =BT U 72 APTRAAERE SCHR 3 Dl e
DT — =i U Fo APTRISNERE SCHR 3 O fiF
BT B 1 DR
B B A 1 DR
F51008] @ PdES 25w 2 DJERE
F110a] 1 B 2 53 2 DfiEk
512 © BT 23R 3 DT
F513[8] © P S 25w 3 DfiF
F14[R] @ HG LRI AR O £ £ o
BN S A AL e T

BF9es & &I BEE OTERICHED T &,
£

7 — = REERRILUCIE U CHEEHNT 5,

&

1 —HFTOMMEPRROMFEFIC L DBREINITHET 2,

WF9es & ST BB OTERICED T &,




21

o BEHRE BEIFHEH i I
*E ME% REBS B4 REBS i L el
st pnsmzo = HREE
BRTHARRR LRI +F—1 fefrorets — — |,
P GUEC)
HLRERE — — — —
HLHE s &
£HE
OBEHE T —< | WLEETREE R ET 2,
¥R T — < Ic > W, AERECROETE. FRBE£T5,
Frio, (L3RIt 3+ — TR ALl 3+ — Tics kx| AEE oM. HKREMT 2
CEick . LR X — 1 TEHE LY - HPARRE S S 5,
QBB TEDHH | LFHLTE, GBI - IF - AR S h Silgre, KBRS, FH B 2WEIC & TILA 518
BEAPREDBRR- | [LVHFRIZO VT, ERIT « FERTIZSED Sh T b, RiETR, WLAHERROFAEMMLF 0
HERE Bl 7 — = ic 20T, AERE S Ofive. FERLEET I, ofbZichins C Lick v, [LF#i

QREEE - IR
BRERE

@fEFENFE
OFFR BEEE
@ RETE S &

QEMZMAHE
F74R79-%)

@%FiLEIR

B9 2 I VAT - ERRIATRZ EH15 9 5,

LI FoBBEO BARNERNE X, SHEAZ0OHMN T —<ick > TRE 5,

F7o. AMIAERESCER 1 ~ 3, BE T 25X 1 ~ 3 13, SWIEREICL > TEAEITED b,

KWL EDOHE 7 — <« sEA(LE, BREE « HIER(LE, EERbaE. RG2S, BRRESE Y LT. G#%
b, YL, BREABLE, YIRS, S5 FRERPIEMEEE, RICER LY, FEw « 5TRAEE)
1A FREOWML ORI E 5% 0+ 3 F — Gl

CWFFE T — < I HD L 2 PR ZMERE SR 1 o e

DR T — < Bl e PR ANERE SR 1 o i

DR T — < BT L e RSN ERE SR 2 o e

DR T — < BT L e PR ALERE SR 2 o fiF

CTE T — < B U A B AN ERE SR 3 DR

DT — = s DL 2 B ZMERE SR 3 o fifeR

DB B 1 OGE

DB B 1 O

SH10[E] : BE - 253 2 D

S511[0] : B4 2 3R 2 O fiFE

H§51200] : BAES 33X 3 DT

H513[0] : B4 230 3 DfiFE

1400 - HE L 2HMAERo % &0

§51500] @ 2AREBILT 2R AER

T EICHSE B OIERICES T &,

FEEICBOL T, HENFICIE L TEEMHANT %,

Dl

£ 1S —ETOMBEPREDOETHFICL D RENNTHMT 5,

WFEE & B ORI S &,

5
.?.
)
—ﬁé?-
1t
&5

=
(ay

pl3




22

o 1 ESHEH BISHEH R e
® R MBS REHRS FBE4 BREERS i RE | BR\RER
AT — — — _ B
Eﬂ:da---/— Eﬁw.—--/— ,ﬂllgﬁ — — 2
et mmE LR+ 3 +—1 ,;;; L5453+ 3 +—1I (;gg (%)
BHLHE m &
&HE
DSt 7—v | WERITEEENR LT 5,
BIFEEI AR L B OGN 2175, SNEECEDSMAESTREIEA T, 2 ONEEIRL, B L
THIRERT 208/ 2ES T L 2HNET 5, ANOMETELZNICBT S b vy 7 2ELJULITE &0,
OEARE L. FOCROMEIC >0 TOERI R ET 5
QBETEBMB | ATETR, BERIERROYEAEOREN T — < 1co> 0T, AEECIROMT, RREEEIT . B
ﬁgpﬁ%mam- OILFIAIN S T &1k 1| (LSBT B IR M) « SR BE T 5.
B RE

OELEE - AR
BET A

EHNE . BIREOHNN 7 — =itk > TR 2,

GIBENFE WFEE C & ICHYEH B OIERITRES T &,
BOFFR P BEEZL | 5 — < PHMERIICE U CEERENT 2,
ORMEEESE | ¢ — S COMMEDREEOBTEHC L 0 BATIHET 3,
QEMRMAFE BFRE & SIS E B OIERITHES T &,
(F74R77—%)
(Of = e
23
v BEHRH BIYHEHN - "
® R HE% BEES HE%A mezs | 0 |MA| BR RO
BELaiEARTE — — — —
£ e - ®H 9
miEmmE | epdslesrov (PO gpemmpsyoy |POLED (U
ALEA o
%=
OpEHEt-7—< | HEBIBREEZGRET 5,
BWRFICHE L. NEREGROEN 21T 9 o AERETELNIFESGRZEA T, TONEZIR L. B L
THERES BREN RS C &2 AE 5. [HOHEEES 2 NICHET 2 b Ey 7 2EATULIC X &,
UAR R L, FEXHRONEIC O W T OERMPHHEETT O,
QBETEB3MH. | AfZECiR, B EBRIEIROFAEMEF ORI T — <12 oW T, AERECER O, R EETI, &I
FEAOPRBEDRR. | OfbFIching 2 Ltk [LFITEET AIRIEWIEREST) « HRHEE 2 HE T %,
BEBE

QREETE « IR
REHE

DEBENFE
OFFR M BEEE
©RIESHE A &

QEMZMAHE
F74R79-%)

@fFLEH

KIENE I SHREOHFN 7 — <ok > TR 2,

£ 1S —HETOMPEPRRORTFICL DRI 5,

WF9EEE & L ITHAHE OFRRITRED T &,




24

e BEHRE BIZHER " -
® OB HEZ BEES HE% BEES BE|RA| RR R
oo s A
WEIARE | LPRARBIA PR - — |
T8 & Al o o 2
. HOsEED (&8
Bk ERE — — — —
HLHE % =
B%E8
DEBEAS -F—7 | AL, (L¥EHFERIA 1B LA IBD 454k LCEET L EiIcky., HEOHFD
—OO T =i > TR, 2o, BRIl O HPIIHERE IS d 20 (LFRRIFER | ATHd 2 E
FINEIT, IEREORE, WO R, Mo E 12 35EE « AIETHOEE., FFER
OFEMTH 5o MEH. EEINI, KR, MESERD £ D TREETHRET 5,
QEBBTEIME. | (L¥HBL T, G - M - ERREYE S oM, KBRS, THICEET 2WEIC £ TIEA I8
BEAPREDBRN-. | [LOHRIZSVT, ERR « FERIIZEASED Sh T b, KIRETR, LFORENMD 7 — < T&H
BERE FRED M7 — < 1B L CHMMAEE 2 ED 5, {LFHRIEBRTA, 1B, TA, TBD 4 >A&#kEiL T

QEEIHE - N
BT

@fFENFE
OFFX BEESE
O© GRS E

QEMERMGAE
(F 74 R77—5%)

@fFLEH

J@E Ly E5NCERE L e T —=iconwT, % - SR TFEEZEG L, £, BonkiFERor -2
ZfEtT « BE L, PO HMRERZFEY | IR E AR T b1 2R AIICEET 5,

DT ORHED BARNERNTE, SHREOHMI 7 —<ick > TR 5,)
%10 SR ETITb N B RN A DR
(BHREOEM T — = 1 SR, BB « MR, BRI, R, AmEEmy. 6
%¢$\$%M$\ﬁ%é&m$\%ﬁ%@m$\ﬁ?ié%%@mi\&m%@mi\ﬁﬁ-ﬁﬁm
e
552 0] BFSERE O RE L FSEETE OISR (2 1) @ SCHkIE~ & SR
553 B WS OBRE LSl OTE (20 2) @ FERE
D WS DREE EFFEE T O (2D 3) 1 FHEHILE
DR THEL 18 KR AT EOBEE (2o 1) P ER - HHRTEORE
DR TRE LS 238 - SHRTHEORE (20 2) L KR - SR O
DR THEL KR - GHRTEOBE (20 3) | HEAOHR
PSR & KR - GIRTEIC o L C o TR E 2
59 ME  TRIEROEN (20 1) @ PHIIFEREFIEES 21cb 7o > TOHE
10 @ PEIEBROEN (€0 2) @ FEEROFEE
11 PREBROFEN (20 3) @ B0
12 ¢ PARIIEBROENR (2o 4) @ MEtFER % 5 % A T OFFER O FEi
E513[0] ¢ TAHIEERD 7 — & T S EEE (20 1) T O FE
BE14l0] : PIRIIERD 7 — & @ L B (20 2) @ EITRER 0 B
EE15ME] L FAFRISEER T ADFRIE S

HYHEOIERIZNES T &,

W
=N
=

R R
EEEE

BWFREFE BT, EBRAFICIE CTEEHN T 5,0
FPRER S 2 SALFRERIEER T AORISIE &, KRS L+ — M X DRGNS %,

HYHEOIERIZNES T &,

=
(ay

5
.?.
ez
it
25




25

e BB BT EHRR . o
® OB HE% BEES FE% BEES B MR BR R
e H (=] = Eﬁ%gﬁ
BERTEARRRE fLE4ERIEER I B et — — wm || ,
oo (RITEA)
Bk EAERRE — — — —
Au%E " =
EHE
DAt 7—v | AETE, (LFENERTIA, 1B DA, IBD 452k L TEET A EIckd, FEDHFD
—ODF — 2T - TR, Doy IO MM EBE 4 5, (LFERER IBTHEd 3+
FIANBE ALFRRIER T ATB U 2 PHEROERE S A, ERERAEZFEE L. EEFEROM
Wros i A2 1T 50 WHE. EERIRN. B, BEEEZRD £ LD TRESTRET %,
QBB TE MM | L¥FHIL T, G - B « ARBEEYE S SlErE, KXEREE. THICEET 2WEITE TIAM 5 IE
BEAPREDOBRN-. | [LOHRICS VT, ERR « FERIIEASED Sh T b, KIRETR, LFORENMO 7 — < T&H
BERE FREDHMF — < 1B L TP 24T 5, fLEEBIEEE T A, 1B, A, TB® 4 >%#kfi L TEE L.

QEEIHE - N
BT

@fFENFE
OFFX BEESE
O© GRS E

QEMERMGAE
(F 74 R77—5%)

@fFLEH

MABNCEE LB 7 —<iconWT, FE - AETEEZEG L, £, BonkiERo 7 — 5 2T -
BEL, SPREEED . DRI 2R T 5 eI 2 REIICETT 5,

UL N OB 0 BARRENEF, SIRZEOEMI T — <1tk - TRE %)

55100 b2ERsRgEER 1 B Il 3 % FER o BEERER

(BUIREOHN T — = 1 FERL S, B« HIER(L P, ML, A, iEEYLye, &
%ﬁi\i%ﬁi\ﬁ%é&mi\%ﬁ%@mi\ﬁ?ié%%@mi\&m%@ﬁi\ﬁﬁ°ﬁﬁﬁ

D EBREB ORI O E (2D 1) ¢SGR & REER

D ABEBR OO (20 2) L AEEE
DHEBEBROMIFE I O ZE (20 3) ¢ FHEE
CHREROFER (F0 1) @ BEEBRAEENT 5 I1Ch > TORA
CHBER T (20 2) @ EEoFElE
CHEBEROER (20 3) MBSO
CEBFEROFER (2o 4)  REHERE S A CoBEEROE
CHBEROFE (20 5)  ElEROF L0

1000 : FLREFEER O RS 2

1100 - FBERD 7 — s LB (20 1) @ F— 5 i o FEii
g1200] : FHERERO 7 — BT S BB (20 2) ¢ RIS o I
130 - FRREERAE RIc oL T oEs (2D 1) @ SCEEE & D LhEg
1400 BEERERICO W TR (20 2) I fERDEK

55150 AL2PiERIFEER 1 BORIEHE &

HAHBOFERITHES T &,
BWREICB VT, ERABICEC TEHEHNT %,
PR S 2 & L5 R FEER 1 BORRIER

HEYEEOIRRICHED T &,

A FEREE L R — MK D IBESHNCEHMIIT B,




26

o n B BT EHRR . o
® OB HE% BEES FE% BEES BE|RA| RR R
oo s A
WIRMEE | LPHAIRBIA | DOD — — |
- EIIE Al o o 2
o (&8
Bk EAERRE — — — —
Au%E " =
EHE
DAt 7—v | KIFETIE, k%ﬁ%%%IA IB, TA, IBO 4%k L CEBET LI EICk, HEOHHD
—ODF — I - TR, o, el o HHEE = E15d %, k%ﬁ%%%HAT%MTéi
FINEL \uﬂif’%%bﬁ%&%%%@ﬁ%%sia\V%%%%%mb TR B O it o 5T
MiZiTo0 BEE, EERM, MR, MEEEZRD £ &H THRESTRET %,
QBB TE MM | L¥HIL T, G - B « ARBEEYE S SlErE, KKEREE. THICEET 2WEICE TIAY 5 IE
BENPRBEDEN. | LOHRITHOWT, EBRIV « FERIIESED SN TV 5, KIEETE. m+@m%ﬁ®7 < TH&H
BERE FREDHMF — < 1B L THFFE 24T 5, LEEBIEER T A, 1B, A, TBD 4 >%#kfi L TEE L.
ERNCE L2 Ef 7 — <o 0T, LB« AR TEEHE L, £, BondERo 75— v 2/ -
BE L, LFoHMWREE RS, HRRRERE T 212 R EMNCEET 5,
QF%EsE - IR U T OB BARNERNT . SHAZEOHMN 7T — <tk > TRE 5,)
BEHE 551 [0 ALEARRIEER A THEEJ 2 16 £ O =i
(BMHAEEOHE 7 — < - §EAR(L2E, BE « HIER(LE, SR LS. BRI L, SlEsEmtE. 5
BbsE, b, GRaRbE. DI, ST RGBS, RIBYE L, By « 3151t
)
20 NAEBROMIGTEONZE (2D 1) @ SN &R
553 0] L RFHEBROMIRETHOIE (20 2) @ AT
5400 L RHEROMFGETE O ZE (20 3) [ FHliE
5 NHEROER (20 1) L ISHFEREEMT 51Ch 72 > TORA
H60m N HEROHEE (F02) @ EBoIiE
g7 NHEROER (20 3) - RS ORE
55800 L INHEBROEM (20 4) @ MEHERE S 2 TOHEROE
59 NHEBROEM (20 5) D GHERDE &0
100 ¢ S FEER O th RS 2
110 L RHERD F— s E B (20 1) @ F— 8 i o FEit
g0 BHERO 7 — s R S (20 2) ¢RI R o e
F18l] L SHERERIC L ToFER (TD 1) | HEE L o ik
5514[a] mm%%ﬁﬁuowf@iﬁ(%@m:%%®%%
51500] « AL2PArRI SRR T A O RRIGHS
@BENEE HLHBOIERICHES T &,
OFFRBEEE | KMRFIcBV T, ERNAICIL L TEEENT 2,
O iESHE A & PR 2 SRR T A DFRTER S &, MG L R — Mk D RANICEHET %,
QERMZMAAE HLHBOFERICHES T &,
(F 74 R77—5%)
®4FiLEE

5
.?.
)
—ﬁé?-
1t
&5

=
(ay

pl3




27

w BERRR BRI i o
R HE% e HES BEES WA B | BR RO
oo s A
BLINEEE | PsuEBIs | Poes — — |
(=P e - - 2
P (RTHED
Bk ERRE — — — —
BUKE % =
B8
DOBEAS -7—7 | KIFETEALFENFERIA, 1B, TA IBO 4%kt L TRIET 2 LIk, HEDOHFHD
—DDF — I - TREEM, o, WO HMAERAHE T 5 (LPRRFEBRIBTEMS 2
BN G ALFREBISEER T ACHE L 2B EROFERA 35 £ 2 . RENFERZEN L, LB
fEMT PRl 21T 50 BMHE. EEIRDL, BE, BEEAEZID £ EOTHMERTHRET 5, B2
FEROBIEEIT S
QBBTEIMHE. | (LFHK T, B - HHE - ALABEYES D SgE. KRERE. FHICEET 2YEICE TIEA 51R
REANPEEDEN | LOHRIC>V T, EB « BERIIHIZESED S hTw ., AT, LFoRitiEo 57—~ T&H
EEBE HEDOHMT — < 1B L T AT 9, [LFHERIFEER T A, 1B, TA, TBD 4 >%#kk L TEEL.

QEEHE - NE
BET

@BENEE
OFFR I BEEE
@R &M &
QEMZMAHE
F74R79-%)

®FFiLEIR

N EE LB 7 —<iconwT, B - S RTFEEERL, i, BoniiiRo 7 — & 2T -
L, ALFoHMIgHEE FY . DR E LT 2181 e RENIZEET 5,

(T 0 &2 0 BRMEENE 3, BEBRIIREOEHMN 7 — <o L > THRIE 5,)
1 0] AL PR RIEER T BT M 5 e I8RO RS HERD
(BHFEEOWIE T — = @ $ERLE, B « HUER(LS, SRR, [ s, AEdmes, A

%gtﬁ\ AL ARG VI L, S FRERYIMLE, ROSYER LS. B - SH5L
%

5520 SERFEROWIEE I OZE (2D 1) 1 STk~ & B

553 1] SRR FEROIRF B O R (20 2) @ FREHK

54 0] SEEIFEROUIER B OIE (20 3) @ FHERLE

50 REFEROINE (€D 1) @ BRAERZLET 512d 70 - TOMHE

556 [\ - FERIEROE (20 2) 1 EEROFEE

700 RENFEEBROFENE (€D 3) MR ORES

558 [m - FEEMERROFENE (2D 4) P MEIHERE S E A TOMEROEN

59 FEREROFE (ZD5) I BENFEROE LD

1000 @ FERPFEER O rhfiEE 2

E11A]  BEAFERO F — T B (20 1) @ F— 5 @ oFE
g1200] @ FEMEERO 7 — 7 i CBE (20 2) @ R o
1300 - FEAFEEERIC LW ToE R (2D 1) @ RS & o HLig
14 REMEBRZEE c-OLWTOHER (20 2) @ EHOEK
S50 ALFAERIERR T A, 1B, DA, IBORIEHRES

HMHBEOTERIZNES T &,
BURFICB VT, EBRNEICL U TEE/N T 5,
B

RS2 SALERRIER TA, 1B, TA, T
T 5,

S
&
o
%
o
1>
%

s L R — M X 0 RS IR

HYHBOTERICHES T &,




28

o 1 ESHEH BISHEH R e
® R MBS REHRS FBE4 BREERS i RE | BR\RER
AT — — — _ B
Eﬂ:da---/— Eﬁw.—--/— ,ﬁllgﬁ — — 2
et mmE L4 RIEBR A ,;;f LRI A [;§? (%)
BHLHE iw =
®%E
DEARE7—< | BLRIEEEZTRET 2,
HMAEEICE L T, MMEEOHBEOFED b Lo, KEFEOMILEEICBI L TR ZTT 5o MR 31
mXELTEED D,
QBB TEDIME-. | SHOILFENTL T 2 - DML HAEEEE T 5,
SENOBED B
FEEE

QELEHE - AR
ik

BFESANEIC & B0 FE L IS EBRICHOEDE S T &,

@FENFE HMEBOIERICTHES T &,
OFFRMBEEE | PHERHEICK 2, FEL @Y KR VA bE 5 T &,
©miEFTm S ik PRI & 2, FEL < BHEHMHBICRVWADE 2 T &,
QEMZERMGAE HYBEOFERICHES T &,
(A7 4 R77—5)
®4FiLEE
29
o e BEGRH BIETRR ) ”
- HEZ BEES HEZ gams | 0 WA RR ROE
BLRTHIRE — — _ _
2 e — ®H 9
tsmme L R T ST e )
EEHA W %
%8
DBESS7—v | BERIBREENSET 5,
KMEZEICE L T, MEEOHEDOIFED & Lo, SHEEOWIEEH TR L THEEIT 5o WHERER IS
WUELTELE DB,
QBB TEDIME-. | SUHOILFANRL ST 2 D OHEPHEE BT 5,
RESPREDBEH-
BEEE

@EEHE - NE
RS

@fEFENFE
OFFX BEEE
@ RIETM A &

QEMRMAFE
(F74R77—5%)

®FFLFER

BFEEREIC L B0 3F L S FBRICHWEDE S T &,

HYMEHBOfERICHED T &,
WIZEREIc & %0 3EL C IHNEE WAL E L T &,
WRMEIC L 2, FEL M HEICHVWEDLE S T &,

HMBEOIRRICNED T &,

=
(ay

pl3

5
?.
Y
g
1t
2




30

o 1 ESHEH BISHEH R e
® R MBS REHRS FBE4 BREERS i RE | BR\RER
AT — — — _ B
Eﬂ:da---/— Eﬁw.—--/— ,ﬁllgﬁ — — 2
et mmE LA RERV A ,;;f L2 RIERIV A :5%? (%)
BHLHE m &
®%E
DEARE7—< | BLRIEEEZTRET 2,
HMAEEICE L T, MMEEOHBEOFED b Lo, KEFEOMILEEICBI L TR ZTT 5o MR 31
mXELTEED D,
QBB TEDIME-. | SHOILFENTL T 2 - DML HAEEEE T 5,
SENOBED B
FEEE

QELEHE - AR
ik

BFESANEIC & B0 FE L IS EBRICHOEDE S T &,

@FENFE HMEBOIERICTHES T &,
®FFRMBEEZL | PIYCHMIC L 5, 3L IHEMKE RO ADE L T L.
©miEFTm S ik PRI & 2, FEL < BHEHMHBICRVWADE 2 T &,
QEMZERMGAE HYBEOIERICHES T &,
(A7 4 R77—5)
®4FiLEE
31
@ zm BEEHRH 18T SRR - N
s E HE% BEES HE% mxgs | 0 |®A) BRSO
R — —~ — —
E S — 3 I N 9
ft e fepnuRBre  POED | ewmzgye PO (0
EEHA % =
%8
OBEF#F—< | HELRIFRELZ SR E T 5,
KMEZEICE L T, MPEZEOHEORED & Lo, SHEEOTREHICBL TEEITH . TR IS L
BLELTEEW 5,
QBB TESRME-. | SO FEIRT 2 I OHGERPEAEZREST %,
RESPREDBEH-
BEBE

@EEIHE - NE
eSS

@fEFENFE
OFFX BEEE
@ RETM A &

QEMRMAFE
(F 74 R77—5%)

LS HE 31

RIS & B, REL K BISBECMWEDLE S T &,

HMHEOERICHES 2 &,
WIEREIC & %o 3L CIHHENHEB WA DE S T L,
FERREIC L B, 5EL QM HBICWADLE S T L,

HAHBEOIERITRED T &,




A BRI
(B rgest - Bl Arsesldtim)

BE LORE

1. PR N RIS D RER B IR, AMPEER (280, Aafldt I — (254D,
AR RS (1 HEAL, 2 BAD) . At Rmm (2 800 AmfrriliEsE (1 HAD)
ARl < 0 — (1LHAD) . EamReeil iR (1 B0 AmBrfel s (2 BALD |
ARG REEE (1 B | MR MABR IR (1 BAL, 2 B0 2355,

2. R E MBI AT LD RS NS, BRI, Rl
Wi, ALRERERBI, MBI 2 — ERRERIER, ERREREIEE , L
FRENSHIAERIE, TN RO FMA IS OBE DRI bR LIZNE, W TTbs.
L, TRENONBTOM LN (E1) BV OERBHNE LD L LE#ETHD,
REYIEIE, TR OSIO & 0 MR VR O Tl 5. AERRVEIRIIEEIE,
L ICBER BB HAIHES NS,

3. REFFAIE UTHRAEI B0 ISPk S D, 7272 LAEMBEERIL, T —< 126 TR
FIENC & SO TICEM SN D, FIHOHIERE TOFECEA AW IED EE R ER Sy 25
% T OIHFREI £ 36 0 OF RO AN 5513, IERR A OBREYE R LR — MEHFEIZ
Lo TRELIBELIZODLRBESND Z LD D, R ABEDSE, KK L OBR TZH#EN
Wit a b, FEROMISHH#ELEDND, ZOX D RAISEMET 25HA1%, FlcREHER
FORREMELHE LMHRTDH 2 L,

4. BEEOFENTOFEEFIIONT, Bk - fREHEENLOH LIHICESE . B ERARIT, FA
Db, AAFEREIER & D WITAEMB R RIMARREE & U TREHRAZRET D 2 ENTE S,

5. TRTOZ#EFHEIZHOWT, BEHELZ LTI RO, F—ORER B4 CTHESND
AEEE B - B - B IR WERRLNT, EEBENRTTRECH W IES L BALIINE S
N5,

6. EMPERRERZ OV ONIIONTIL, FREHENFHISLE LR BHREEZ R OAGEN
JBIEICNETHD, HMREL2 I BRELTRET L ZEREEND, VI ANAORTHITIEET
HZ &,

7. BREOKELFRE L OWREIHIE L 5D THEET S = &,

8. IEMIREEHE ., EFREEREE ., RIS 202 b ITRBU EEES 5 2 & 25k L
ERAP




(FERIHERTE)

1. FEERHEROE TIE, BS LIS BAED30LL EVETH D, £z, 20 5 HO20HALL
FIIATE T DR E SR D A mE Y X 0 — - AR ERLSNOF A OBEIC Lo TER
LR ida b7,

2. EMPERR LA RS 5 REGEOR B ORI & VR LCBAICB L T, SREBZE
BoOEKRZZ T BT, 100 TER 1. ORI 2 REs 7t 24afEt I — &
MR ERRUSNAOFR B ORBEIC L > TER LR L T2 LN TE S, FHAHOREICLY
RS L2 BALICE LT, fRE#E L HEHEGER oK e %2 LT, 10BZETERLL. @
RS W EE D REET D Empt et I ) — - AP eZRUS OB B OBEIC L > TER L
BALE$TDZLRTE D, L, FEMERMES 28 B LS OREIZ L0 ER LB T, A&
T OMIEEPEMET D AP I — - AP ERUSN O B OREIC K - TEFR LI BT
&L TRE SN D HALIT, HESIME LA H 2 68 L TI0HAL 2 EIRE T 5,

3. ATt I B L OEMPEIERIT. FAlE L THREEOR HORZ2RET 5, 2B,
Frima 4 FHHLL EEES S 2 L2 HELE 5, Eio, iRl I -2 EET L5 2 L
HE LW,

4. 2ERIZELRILOE L DR ETICLLRDDO T, ETIZHERBEAED 3750 2FEE % 14F
RCIBIET DDWLEE LV,

(BL&RERE)
1. WEREERRAZE T 572013, BEREBRERICES W TRE LR B OB 208 L

THIER 720, BRI DR EP RS 5 A MBS I — K OEmB R ERLUS OF
HOBEZ LY 8 LA EZERT 5 Z ENEE LU,

2. FMCHEORBICEL T, AT L o EEREITRD R,

3. @Bt I —B IO EMEEERIT, FE U THTRIMEROR EORZBET D, £,
AMBERE I T -2 BET D ENEE LY,

— 100 —



XIM BT RTHAEE. (DIISE T % HIFREROME
K21 JEBER ) ($2021 2 E (X BASEL AL VELE
*DHEIE, BEFREE, HEA, SEEREE CERERH

202158 K2k B E—R&
(BEHRBESHEER) (BIZHRBVERHEER)

DEEEILHRES B,

B2l m | o 4% wmm | me|mR [g‘ﬂf?‘m_ = ”Him_ﬁm S muma % (A L DR BRMB L)

BEES BEHAS BRES BRHES
-lo|o|a LR R 2 [ERERE R . mERoEmE LS, HTENSE
-lo|o|a R e o |WRBZB o confmosts
-lojo|a SEEWPHR SEEMPHR o |BEATE gy
-lojo|a BFEMEHH BT EMPIHR o (BEEEF |y sy aToRomReRR
1lo]o | x| 1| MROSD | amrse B T 2 |BH BN B BErSUEREAbA L ENS
2| oo | s | o1 | MRS emeesie MRS | mem 2 |BXT AR sk oy~ HAMLHRERLL T
s|o|o | R | 1| MRS | amemere MRS | samemers 2 BB lwmoke s ommEs
slofo w2 | 1| MROSD | mmemrsn MR | mesmews 2 |HE U 20 lamssURRORMELL S HE
s|ofo W | B MEsTD | xeness 2 BB BT | RO ORER REHERT
s|o|o LENE RSeS| mmrnm MRS | xmmems 2 [MRBER  |EMROEHORINTSILTAM
7100 | s WRoss) | wmmmmm WReed | xemenn 2 By | B e EEAROS (SR
-lo|o|a BRI REERIIRE 1 |EE AR | emnmrn Tt
-lo|ola ERHPERIRS EEHPHRIES 1| HXE BAE | mnonnons. mEREOESR
-lo|o|a BETEHHIRE BATEHIIRE v [EER mmommmEsEst
-lo|o]|a R RIS ES ATt 1 |[HEER IR R s B Um0 R
s|o|o g | 2 | 2 | MRS mmmsmsmms MRS | stk 1 (B EER R g me iy
s|o|o A 2 | MROSES | mpmrEmmE i O P 1| WEEL B o
0| o|o AR 2 | MROSO | semesmmma MRsD | mememnms 1 |BEAT B |\mpmrsnrmnimRons
1lofo w | o | 1 | MRS ammssnimn MRS | smmmennmE ! %gtﬁ%ﬁ BELENTENEORK
2| oo W | s Moy | xEmHmnmE Moy | *EmEeEmmE BECE BREMEUDLUHEE
3lo]|o W | s Virores | semmwmmn ViR | memsnnms 1 et
ulo|o WM | e R S e i S 1 |mERE
5| 0| o | s Mooy | smmmmm Wiy | mmmemms 1 |vtEE
6| 0| o W | s Miroren | mmmm VS | mmmennmE 1 |pAmEAT
o] o | e Mirores | s e I 1 |EmL
8ol o | e MRS | wamennmE e B
vl o] o | e MRty | EprrERmEL ey | EpiEmmEL 2 |MRBER  [HEREMNCET
st 0|0 W[ R | 4| b | AmEEREEED HiRaze) EppinEsl 2 ;II)'J;’;\’;JX ? | Nature talk, Science and Gulture
2| oo wn | A | o | MR HRET urez) | EHER AT e [ —
slolo] em [« | tma | apanerss | tom | sgimmmsy | o0l
wolo] [ [ | smen | aoirmmes 0 | S | GSSTL,, | fecas fomecrman
s[ofo] [wm [we| | may | SoFPimbL, | uhi | SSEURRRLL | [Badit [be-sen wes
zwlolo W | % MRoaSy | rEmmemmAE I RIS | *EmEEERRE 1 BBz
sl oo | MROSOY | rEmmpmmAE I MRSy | *EBHEERRE 1 LTS
i e ma | k| 2| pEons | cmmmwen brass | emmmmm: O N Ciciniais
©loj° wo | x| 2| BRons | emmewa bt | pmmmmme ' ER AR emeunn
st oo | x| s | MROMD | g WD | EmsmmE 1 [EEATE mmmmenzonsan
2| oo @ | x| s | MROMS | mmsmaEe MRS | EmsmmEe 1 [BEATE mpommnzonsnE
| oo w | k|1 | MROSD | mmmaEd Ry | mmEmEE 1 (FREE | BRREAE ~HROHEE RHEOR
ul o] o @ | ok | 1| MRS | mxmmame Vi | mmamEEe 1 |B2ES GxmERE~HRRROME
s 0|0 W | s e I e B I TR TR tamine S MARYRL O LR
%| 0|0 fies e I s = Miroom | @ kmEE e 18—y

M(R0695)2 8 M(R695)2 B4
sl oo W ROt | seHeenmnEEL DRI | eemrrkaED2 A | &%A Av5—iyd

D(RO412)1 841 D(R412)1 Bt
¥ e 5 | MRen | emmzmmEsr— MiRaon) ERHEHRLST— eSS ERHLORFOHE HE LIS )
38 #m 5 | MRS | esmemmesr—2 WiRaco) ERHPRILIS—2 e ERHLORFOHE HELIF—)

— 101 —




[EBFHHRE] [EBI¥HRR] &
25w | o [AF| mm |me|ER S muma 0% (B LOEE, BENEEE)
REES BRERESA REES RERNBA
webTIZERFELAL. FETHERFOIHEIC
M(RO715) M(R715) FBEEROE. KFEREBZEORAN
39| O| O IR A 2 D(RO716) EHRPRAES D(R716) EHRPRIER 1 |Adam Cronin  |HE
Special Lecture in Evolutionary Biology 1 3
EE
= ) I RO K ERORAH
0| oo g | k| 1 | MRS sammsnms O e 1 |EE AT ER L
Special Lecture in Developmental Biology 3
B
webTIZHRFELAL. FETHERBOIHEIC
MROT07) . MRT07) ) [FBEEROHE. KEREBZEORTN
41 0| O IR b3 2 D(RO708) EHEPHES D(R708) EHBPRIEE 1| Rk BRE BB
Special Lecture in Molecular Biology 1 =
web TIEERERLALY. #j‘ﬂ'@%fﬂﬂ%@%%l{:
2|o|o wag | ok [ 1| MRTZD | wgpssmims e 1| wpe |SEEEROLL. XEREBEAOETN
Special Lecture in Molecular Biology2 5358z

P M(R0723) P = M(R723) oy . 2 BX-Al| B, K DR

41 0]0 s | k| 2 D(R0724) ERHPHARE D(R724) ERHPHARE Uz % ESpecial Lecture in Genetics (A3
EEES0E
(RO711) (R711) T A0 5K W:e%%?fil?m\fﬂn;;%ﬁgf025%(5

e M(RO711 . _ M(R711 y . B - 8A|l BN K DR

ul oo g | & | 1 | MROID | ammsnma i MR Ul e
Special Lecture in Ecology %3&RI5%
(071 w19 5t RE | TR B AARBBEROEA

. M(RO713 P a M(R713 P a -BA%F B, K BOER
sl oo g | & | 2 | MRS sammsnma e L Il 2

Special Lecture in Cell Biology & 35BI5%
MROTIT) ) MR71T) . web TILHFELLL. FETHEMBENBEIC
46| O| O ®EiE | 2 1 D(ROT18) EHEPEAEE D(R718) ELorolae ik ¢4 1 |Adam Weitemier | [ZEEERHIL. KERBBEBDRAH
W ESpecial Lecture in Physiology 132:ER:4
WROT49) ) RT4) ) webTIAREELAL. FHCHMIRAOBAIS
471 O | O "M | & 1 D(RO750) EXrobkeatsyE = D(RI50) EXrolt R+ 1 |Adam Weitemier | [ZBEZERHEL. KRERBBFEEDBAH
W& Special Lecture in Physiology 2 Z5ERA
) (w31 i Bt |SRRERBIL AEREBEROEN S

o " M(RO731 g MR731 ) , B A B K REG

48| 0| O AT | k| 1 D(RO732) ERBFRABR D(R732) EMHPRHRRE L = PBE
BIEEHRHEE
R 2 mA v?%%?fibrm\'fﬂrs;f;%ﬁiﬂ%w%% T

- M(R0705) oz = M(R705) oz JR B2z -EA|l B, K$ BOEAM

w| oo wa | k| 2 | MBS | sammmnma o 1R e =
XAy £
(Ro009) (Ro09) IO 24 |SREE B ASRABEL OE A
- M(RO009) P . M(ROOS P . ; A I Bl K B0RT
so|o| o g | x| 1 | MRS | semrmnmn RS | xemssnms I ol L =
RS ELHRER
o web TIEFREFLALY. %&B'G%fﬂﬁ%aﬁ%l{:
silol o wwm | K 2 rgégg;gg; gy rggg;gi; eSS 1 %»nlﬁz-,%lll EE%&E&)M\. AERHBERORAN
HEHEPPERER
web TIEFIELAL. 2HCHIREOBAL
2| 0| o w | @ | 1| MRS sanswsms MRS | xomenmma IREER BEEEROBL. XERABEROBTN
WEMPHAES
ROTS) _ RT3 ) webTIEMHLELY. SECHAMSOBEIZ
sslo| o w | ® Moy | mmemmm L R 1 e aa |REEEEDEL. XEREBEAOZAN
DEEYPHAER (RELEYE)

" M(RO739) ; M(R739 , ; s I RO K ED
sa| 0| 0 | e Rorse | aememmmn s 1 e an BEELZh oAt ALY
ss| o] o g | % RO | emmmms iRz ESHEHEE 1 [#Florian Reyda |3:35BASM
ss| o o g | RoTIR | emmEmms iR ESHEHAEE 1 [#Florian Reyda |3:35BASM

. M(RO719) . = M(R719) Az . *Diego Tavares (MFEEAREEFMELI-H BB TERL
s11 0| o nm | s MR | amemmma A R e L 1 |iDiego T Pl 5
ss| oo w | s RO | mmmmn B e 1 [¥Guojun Shens

- M(R0461) EHEEEIS—1 M(R461) EBEFEEIF—1 R BRE-FE N Sy
5| 0|0 MM A | T | Drosen) | (S FHEED D(RIG) | (RESFRET) 2 |am zmmy | SHRESTSEIS

p M(R0463) EmEFEEIS—2 M(R463) EmflEtsr—2 R BRE-THR (s S
01 0|0 wHW oA | D(ROs6s) | S THEED DR | CREHTFHEE) 2 |Xm xmmr |SORECETSEIS

- M(R0465) EmEEEsS—1 M(R465) HEmfEesS—1 R BRE-THR (ks S
91 0|0 B | A | 2| prosse | (eEsFREE2) DRaSS) | (HEHTHEER) 2 |xm. xmmr |SORECETSEIS

p M(R0467) EmEFELIS—2 M(R467) EmfEtsr—2 Rk BRE-FH (ks =
0| 0| o B8 | A | 2| pross | mESTFEE2) DRis®) | G FHAED) 2 |amoanmy | SHRBCHTSES—

M(R0469) EmfFeIr—1 M(R469) EmfEEIr—1 R BRE - (ks =
| 0|0 WA | 2| 3| promo) | (mESTHES DRITD) | GRS THAES) 2 |amoanmy | SRRBCHTSES—

p M(RO471) E@mflFesr—2 M(R471) EmflPesr—2 Rk BRE T PN =

o|o|o B | 2| 3| proarn | deEsTmms) DReTD | GREHTHAES) 2 |xmoanmy | SRRBCHTSES—
M(R0473) EmfFeIr—1 M(R473) Pty —1 R BRE T PN =
800 M| # ] 4| oo | (eEATFHREY DRiTS | CEEHFHEL ? |xa smyy | SFABCHISLIS -

p M(R0475) E@mflFesr—2 M(R475) EdmflPesr—2 Rk BRE - (ks =
w0 oo BB | ] 4| oRoae) | (AEHFHREL DRiTO | CaEHFHEL ? |xasmyy | STABHISLIS—

- M(R0477) EamfPtrIr—1 M(R477) EdmEPEIS—1 £l 1&-Adam =y -

%1 0|0 BS | k|6 D(RO4TS) | (i) D(R478) B 2 |Weitemier BRREBIBI o437 —

p M(R0479) EfmfPesr—2 M(R479) EdmflPesr—2 &Il {5 -Adam (ks -
0| O wHo| k|6 D(ROI8D) | CHEEM1) D(R480) (WEER) 2 |Weitemier BRREBIBI 543 —

. M(R0481) EHRPeIr—1 M(R481) EdmfPEIr—1 &Il {5-Adam (ks =g
R L D(R0482) (FiEEW2) D(R482) (EEY2) 2 |Weitemier ERREIKHDE3S

4 M(R0483) EfmflPesr—2 M(R483) EdmflPasr—2 2l {5-Adam PO =g
| 0| O i * 7 D(R0484) (FiEEM2) D(R484) (FiEEM2) 2 |Weitemier ERREISKHE3S

. W M(R0485) EHRPEIr—1 M(R485) AP r—1 e N ] (s S
wl oo M| X 4| Drosss) | EEEEED) D(RiSS) | CEhEAE A1) 2 |z kray |SOREETEESS

P " M(R0487) EHfFEEIS—2 M(R487) EHfPEIS—2 A g2, &)1 = S
0| 0| O il 4 | DRosss) | GemsEsE) D(R#ss) | GEEEE) 2 |px xray |EHRECBTEEIS

— 102 —




Xm0 A CEFHZR] CETFHEA] BEHR % (B L DR, BENELL)
BEES BEHES BEES BEHES
s[ofo] [ mm [« wross | aanra ww | aaEre RERE AN |smmmenysesr—
w[ofof [ am |« weet | mran w | aaRrE D
s[ofo] [ mm | wrond | amral wres | aamre e
wlofo] [am|e wens | ammrann weer | aamres Bl [sommcnsesr—
s[ofo] [mm | s | apmrnl weer | daRrs B gl [smmmcnsesr—
wlofo] [am|e wes | apmrse weer | ammras e
wolo| | Dhosiy | ez bEsin | camaen T e
®le|° i bosin | ciimmD Dsp | ceiaEn BT ki
®|o]° i Dinoes | cms Dy | cibmas BT ki
wlofo] [ wm | a|«] uwme | ggBze— b | antas ol
sw[ofof [wm|e wes | ammasa we | amngse 1L RN [emmmennaess—
wofo [um|e Moy | amrge we | ammeae 1A [emmmennaees—
w[ofof [wm|e M | amngeer ws | amnge 1T [emmmnnaess—
wofof [um|e Mot | amge w | ammaaan 1A [emmmennaess—
s[ofo] | mm s uss | mran wee | aantey— sm 0 |sammcanonss—
w[ofof | em s wes | e wes | aEm sm 0 |sammcanonss—
s[ofof | mm wes | e we | e a0 |somecanonss—
w[ofof [ wn we | apntey . R

— 103 —




%
M 213
e D |fpls| M | mA | BE e
60| O | O HRES BEHBS )
w8 | & | 3 I[V)IEROGO:«) prorerr—— BEES TG %‘;“L o -
9] 0| O RO604) | (MRRZ{E#1) M(R603) prerr——— (BiELDEE. BENEEL)
GIES) % 4 M(R0605) — D(R604) SRS EIF—2
; D(R0606) (%%-;ﬂ'igsfﬂ e (R EAESE 1) 2 ;gﬁre‘z P
°jolo wn | & e e WEsos) | EBHELST— B EA RELHI 03—
4 D(RO6O! ) EdfEEIS—2 (HERaEAL2) , |ME Bz
59 o] o . 8) (Gl e D) M(R607) o= HEBEA AHIREICEBEIF—
g | A M(RO435 D(R608) BREESF—2 =
! D(R043> MBI S—1 (frEIEE2) , |ME Bz
wlolo - o | emmmmE) M(R435) - wEEA |BHRECETEEII—
3] Al 1 M(R0437) o erpv—— D(R436) (ﬁ&@%ﬁ%ﬁﬁ 2 |m hd
D(RO438) | (% AN W - 2E ==45
il Il ww | A | 2 | MR i"ﬁ:ﬂiﬂﬁn Diiss) | (e BRRBIHI543F—
D(R0574) SIS —1 v HRFHIET 1) 2 |® o2E N
60| 0|0 ww | B | 2 | MROID <iﬁﬂﬂzﬂm$2> bRars <§$§§§E+—1 ERRBIH o035 —
DROSTE) | (24 hEbSy—2 HIRRIEF2) 2 |R ¥E (s
®| o0 i | A M(R0817 HmpE2) 355?,32)’ EHHEEIF—2 EHRREIHTHEIF—
1 D(R0818; égﬂﬁtsf—ﬂ " (BMRsIES2) 2 R #E EHRE
60| 0| 0 wg | A | 1 M(RO819) Ag-t’m*aﬁﬁﬁﬁﬂ i ERHFE RIS MREH I B3F—
ol o oo | mnpees 2 e e e I i
o U I I Wroaen NAHSH BT D(R820) EGHESEIF—2 REICHHHEIF—
S e (BAE-FILARSHR 2 @ &
s D(RO822) JE S WRE2D SO WHE B2 EHEREITH
o %88 A 2 M(R0823) AR5 RRHEE2) D(R822) E@mBEEIF—1 ~BFHEIF—
EHREEIF— (BEE-HILARSHR R
59| O DROS2) | A A AT M(R823) TARE2) we & BHREIH
o Eoe] B 1 M(R0825) MAXS 5 BRH2) D(R824) ERREEIF—2 BB F—
ol o uRos2s | SEEEESL — (BEE- LA Ao | 2 [KE B2 |ERRECH
O am | B | 1 | MROs2) i‘ﬂ;“iiﬂ ) weezs | EBHELSS T REITHITFEIF—
D(R0828) ( Eff RS —2 i #1) 2 |EBI A N
*1°° ma | A | 2 | MROS29) Ziﬁﬁﬁig#” bon | e amaeT, BRREBITSEST
| o Droson | (h e mamEes) Wz | 4 R 2 B8N BA |EBRBIET AL
o 3] Al 2 M(R0907) s .‘;ﬁ‘¥2> D(R830) (ff—ff;}ﬁtstﬂ SRFeERS—
59| O D(R0908) (ﬁ;;:;?;:gt—z M(R907) ATHEFET2) 2 |BBN BA |EFEECH -
o wgm | 8| 4 M(R0921) EFEF2) D(R908) E@mESEEST -2 ShirBess—
D EHEPEEIF—1 (5 FHIEHES2) 2 |Es
0l ol o o EROQZZ) (HFZAEHIE) EER”” ey~ BBl BA  |EHRBICEFELIF—
1 M(R0923) proeTET R92) | (AFELAED -
wlolo — e | pEmEeI R ez ; ﬁi;ﬂf“: _ 2 |E® BA  |EFEECETEEIF—
2 | M(R0925) T R924) (AF A -
ol ol o - D(R0926) (ﬁi@fﬁ%’é? M(R925) iﬁ?;ijf“: 1 2 |EH BA  |EHRBCEHEEIF—
A 2 M(R0927) oy D(R926) (BE =7 = -
% ol o p— D(R0928) (ﬁig'@;ﬁlg)_z 'SERQN) iﬁ?;ﬂ‘f“i) - 2 |BH BA  |EHRBICHTEEIF—
1 M(R0929) P R928) % A -
wlolo " D(R0930) (%&Egﬁzﬂ_f M(R929) i???:i‘fj) 2 |E# BA  |EFREICKFEEIS
A 1 M(R0931) T D(R930) (e S5 —1 H—
D(R0932) SRS 2 HEE1) 2 |me % —
*1°]° M| B | 2 M(R0933) (*;*EZE‘#'IMU '355353 (%g;égﬁ?éf—z ERREIH 3T
D(R0934) LR s =1 i) 2 |#RE i g
o e wg | B | 2 | MROXOH G;”Ffr:iﬁﬂ&uz) DiRoos | cbmmani | ERRRIH SIS~
D(R0936) = 4¥pIF—2 v I#2) 2 |HRE g o=
| oo o | T | e s e) e ERHPELST—2 ERREICST IS —
o D(RO352) (f:;]ﬂ%:jas-r—J e MR EHIHE2) 2 o ke |m@m=s
°|° wm | B M(R0353 S Lt D2 AR RELHIELIT
59 ! D<R0354; ('fj;:ﬂ%zs*_z M(R3 TN Aas—1) 2 | EE | EPREC
°l° wH | A M(R0357 SN AART ) DiRish ZaEeLS 2 RELBITOET—
60 2 | Drows | Gembpas MR S 2 | B |EWRES
o|o wm | B YT SHNAFAY—2) D(Rggg £k EI—1 REILBI 37—
o i D(ROSGs; (,%fzjﬂiﬁzsf—Z MR ThL (4 nS—2) 2 | Wi |&EIREIC
°l©° 53 M(R0609 SHNIAABS—2) baoca) EREPEss—2 FECHIELST
) P e (rEALAAFES— 2 .
ol o D(R0610) (5B KB W(R609 v—2) Pk B AFEEE
°© BiES WROST) EA%M) M(Re09) EauEmRR REICHMHEEIF—
D(R0612) PRPERIRR m 1) 1 |&%E ERHLESBTIH
Mjeye e M(RO613) fiff;ﬁ DRs1D é@iﬁmu;_ﬁ LR EE R ARRMRRL. 6%
D(RO614) Lk 1| 28R " 1 |&%E 5ﬁﬂ$%ﬁ§?|: 3
D(R0616) e : 1 |&%A ERHEEH TS
61| 0] 0 [ M(ROG17 Rz ’;522112)) Eﬂﬂ*#%ﬁzu;;i m*intgﬁ&ﬁgégﬁ‘%%ﬁ& ¥
61 D(R0618; é?ﬁ:ﬁﬂu;sﬁ M(R6 R T|EBA EBHLESF 35(7:6
°|° e M(RO619 i£5) D(RS:;)) EMHLHRIRR mﬁiﬁgiiﬂ&lbf—#ﬁ&w¥§‘i o
62 D(Roszo; é@?#%m;gﬁ (61 FERRES) 1 |&%A E"Aﬂﬂﬁéh\ﬁl—ﬁ({é
o|o B WR052 #6) I s
2 MRORZD | mEARED WR (EBREO) 1 |E%A ERHEEABIHT ;
°|° B M(RO62 x) D(Rt?g;)) EBRPHRIRE I m?imgiﬂi‘&u—%g&miﬁﬁ s
D(Roezi; (gffi+4§m§gn (BA%E1) . EEREEAE D -H B
i Il hEE M(R0625) ;Ah:ﬁl gésggi)) (a}i}?ﬂﬂﬂuiau % ~BiTHRIRERE, HRR
D(R0626 nn:-$$§ﬂlj%g‘n Rk 2 |ama ey e—
©2/0]° b e (BIFIES) WRo2D | EgHEARET ERRFEANIETOBHRRE TRR
mroeen | ¢ %gﬁfﬂ#mu%g " 6 | (EEE3) 2 |&%s ERHEESHIE
il Ll M(RO62 22y e EHHPHAIRE T Bk ~BiTBRERE HAR
biossty EMBPHAIRE I (BRgEE) 2 |&%E ERHEEAHIHS
62| O| O s (BFi£5) M(R629) e fred ITh1 5B BERE HRE
Lkt M(RO631 D(R630) HAIRE T
D(Roesz? ERBPRARE T (BRRAS) 2 |BHA EHHEEATIE
63| O] O . (BZei%6) M(R631) ey 8 FIcH T HEEERE, HRE
W | K | e M(R0633) D(R632) HAIRE T
7| bross | empiam M RARS) 2 |&#A ERHFESTHIH
S wn | & MRO AT Mresy | cameRmn i SHITEARSL WAR
67 D(Roggg; (%ﬁ‘ﬁ"‘;“%gﬁz 4) (RS TFHEE) 2 ;g SRR | e
3| 0|0 e | = o | erosan ghiﬂfﬁ: Dinasn | HESZRIE p— 2= PR E DB HRAMOWRHHT
D(R0638) SFRER LE3 ) ) |BE EREFE |4ex
sl 0| O ) (FEE) M(R637) ey i ammy |ERHPEESHIHTLE
wi . SRR “HB1+HREHOR -
. * | 67 h[;‘fsggjg; <§§§§§5§2 5&2238) (FRIREW) 9 ‘;%;(lng'Adam o R SE I D BT BT
ol o i BEM) 39) EnREER2 eitemier BHEEDFITH T HRENR
—
om | x |o7] Mo | SEEEE D e  [EnE e e -
64/ O | O P EEES)) R641) Ty eitemier SHERSTHIH DR
w0 SRR =H13 BRI DI
o| o IH) 43) okl BF, A TEF BREENFICHTERL
CUES I F R BB OB
p w |+ o] b | askans St | aRiid e
ol o P BHG SRS 45) ey wr Fray |EMHEESTHIH DRk N
wo | £ |e7| OGS | demmanes Dnio) | camagEmm o[BI R Ay RARORAAR
©slo|o e | A MR R R ) MRy | ERELRR2 i ERHEE BB SREROHRE
o7 | MRS | EmTERm 648) | CRURBEEB) L [T i | e
“| 0|0 wm | WGRO GamER MRod9) | ESHEREI i ERHPERTIH SRR
6 07| o | caman MR o AR 2 ok i Eah —
3l o| o N #RiE(R) 651) ey ;e meex | EOHEENFITBHREH
B R 3 - 2 10t ks 30
64| O | O BR) R653) ey e tmes |EOHEESTIEITSREH
% EMHERRT B HRAIHOTRFH
3 % | 67| MR0655) ERBLRR2 D(R654) GEAElR) , et zrnm OB R BT
DROGSS) | (itfkilifz) M(R655) ey TuE x| |[ERHEESBIAT AR
D(R656) EdRERG2 - <1 HRAEIROHR LM
(A B
= 2 Xﬁ;}§7§r§<5% EBmEEE
HE A B P E D FICE T HRSEIROBR B

— 104 —




R o £ 4 T o' o]
EX w0 2% wm |me|sm - (E*H’::;ﬂ% o {EI?W;:;% B g % (RIS L OIEE. BERELE)
| oo | ok | ey | MR | SRS AR S s ik 2 |20 RZ e | e aHSENBISHIT SREHOMEHA
ol oo | mm | = |ov] ey | zarzses wmey | gtEzew : [E5R2) [rowesnmenronmmounmn
w0 o] | wm | = |ov]| uoms | zapzsms ums | Zeuama: T T re—
sl o] o W | K | 67| MROGEH | ABETAR s N I Gl 2 |&E @ ESHEERTIH T BRI ORI
sl 0|0 @ | K |67 | MROGED | AmETRse uRon | maniame 2 |&m@ @ ESHEERTIH T BRI ORR
oo o] | mm | =|ov]| Moo | sarzxe urn | EENEN |5 ss  [samsesmennmnonnnn
63| 0| O | & 7| BEND | AR s bty | HOR paprosmmw | 2 B B2 |SOREEABIAISBAMORRIN
64| O | O wh | & |e7| PRND | ERE A aoammm bz | AR Eapassmmm | 2 |BE B2 | EORSEABICATOBAROWRILIE
gl o] o W | ok |67 | WRONH | EREEERL O IS e A 2 (BB A |ERHEESBICHTEREROTIRRLHN
sl o]0 wm | A | o7 | MRS | AmHIEERZ wross | ERREEmE 2 (BB BA |ERHEEABIHTEREROFRLIN
| OO @ | K |67 | WROID | ERTEAER wh | garase 2 |BE BA | ESHEESBICHTAREMOME LI
3| 0|0 Wl | R |67 | RO | EEREER M| EanEEs 2 | i |ERHEESBIHTSRAROWE L
sl o]0 @ | K |67 | WROAD | EonERERe W | EanzEme 2 | it |ERHEESBIHTSRAROWELN

— 105 —




. BEHRH BIFHRH . o
* R HE% EEES HE% gxEs | 0 WA R RN
ELaTHiRE EILEEFRR R0751 EAL BRSPS R751 P U )
%
ELRERE EILEEFRR R0752 EAL BRSPS R752
BA%E # =
B E—H. B X. HE BX
ORERET—< | [E2FD 5 At LY
VAL O FAE & 75 BB m T O (ic > W T, BEMERFIL 7/ s8E(LFH, 1L - SRS
(71575 25 % 85
QBIGTE M- | WL ZERS 2 ETORNERFENEE AT AEFIPEO TR (58
BENPREDBR. | EVIE(LEIEET 5 5 A THEERY /) sE(LOMEE A AL v T 2 <7 07 2 (HE)
HERR RV 2 BRI S B fo D IT B s L & R (HAD

QEEHE - NE
BET

DRENTFE
OFFRMBSEEE
©RERTE 7 %

@FFiCEIR

Sy EReE RS (SR

YO ML Z RS 2 e DR L 18 B BREEEIN & T OB, T 0EEFORMNTOER
BT D W THEZ b, Fric, AWt Lo~ O FERIC> VT, LEEEFIC & 2 HEERNTS =2 FIE L

WFEB O REEFNIEI L TE#Rd 5,

) LML E N A A VT =T 4 7 A (B

:EE@F%P;‘E?I REEM ORI RIEIC X O BPELE 7 5L~V TH U L E O THEA
BT EMAREIC - T &y Ty 7/ AL~ TH L ZHELOFER IO VT, HHLIIHFZE S 5l
®ﬁ%if%wﬁLUﬁéﬁﬁﬁéoit\H/Aﬁm%ﬁﬁﬁéﬁzfﬁﬁmﬂ4t4y7¢7%4
7 2D FikAFENINCFO, ZlEH S OMIcEed 5 2 &2 HiET,

DT & TR (Eﬂﬁ)

YL PR S B o DI %@"“l.éz&%DNAﬁ??’P’T/ L\@J&'ﬂﬂi’fi@#jé LDEETH

5o fZETIEH, FEE ll‘iﬂ’ﬂ T — 5 ERITT 5 T LTk 5 THTEL « S TRIETFICE T B EIT T DR
HAZD, DNAS 7/ 4 O#(LO K %5(%5'%@%@@“50

RENTIC O W THICH~N, RERRD D DHEfE S 5 &,

7 v ERAAT 5,

EPORERE. /DA — b B LE— Ick D BEINCHHIIT 2,

A7 42T T —BFHCERE LTV, BEREML VS IMEZMAT 20T, FHINTA =V TT RS ¥
Ay bEESIE (HN D ktamura@tmu.ac.jp; |:.Jf§ Dayat@tmu.ac.jp; B © manozawa@tmu.
ac.jplo

— 106 —



- - EEHRH EIFHRER i s
*E HES BEES HE4 gxEs | 0 WA BR R6X
BaTHARRR ERRFES R0753 ERERFIER R753
- - - g k1| 2
Bk iARR ERRFES R0754 ERERFIER R754
EA%E % =
WOXHB. K B, BA &M

ORERET—<

QBIFTE= 5.
RENPHREDOERN-
HERE

QEEIHE - N
CE P

DEENFE

OFFX BEEE

©RIEETE T ik

QERZMAFE
(F 74 R77—5%)

@fFELEH

IR DL T 2 EELRS VI EZFIE LTE Db, Th28iEL., ISHSE 28285 C
LZHMET 5,

1R~ 8 [T, YO RE TR S &I HRGE 2 e 1 1 AR R D BLS b O SRR (SRR
%o 59 BI~15[EITE, WIEER P AD SIFAERERES L, HEOHATOAYBIRZ, HMtoE
WARE RIS O B B ik Z R 5,

& ]
E?%:%1E~4E\MX%/%E%M;%5E~8@\%ﬁﬁ#%:%9ﬁ~w@\wﬁﬁ/ﬂﬁ
/‘J'\D

8 1m ReEfYyoEZ S

550 [a] - RAREYIEE OIS

55 3 10] BRI RErE:

55 4 00]  PRAEYF O I FIREE

555 [0 - #RHIERE OB 2

556 [a] - HRHIAERER O R

5570 ERHAREERIC B T B A RENE

58 nl - FIC B B RS

559 (0] AERERIYEHSR D X DA i DG

1000 @ AERET O B DMK Tk

1A - AEBFNHER OB 12D DL Dbt dH

H1200]  AEREENERORBDO O DHXDE EHH 1T (A EDOHD )
1300 LRI ER OREID - ORI DE EDH 2 (EDOIEDH)
Hl4ln]  AERETIHER ORI EHE X

H1500] : AEREFE DO HIME A S B 7D DIRDIEEDL T

RECEE LRADORED DD TFEHPMETH D, iz, T—<v—TLICKEAB LR - P E2/EKRL T
BE S N H NI it

FHEAMFEHRELBVS, B v P EEEEGT 5, ZEEBLXUOSER OV THEHETR
ANEIRA
REAONDMAARERE, I =L E— b, LE— b ZROWNCEREE L ThliE 21T 5,

[1EB8) FRiCis Lo & 7 4 27 7 — FFFICHE LI 0w, EEER L 2WiGE EERZA 2 o T, |
IZyasu_okada@tmu.acjpE TT RA VY b A VY b 2L 5T &,

[2#] ERipsnid, tsRko+r7 277 — (H - KEH18:00~19: 00) ®HEFICA —LTT K%
& o THIEE (8 5EH05E) ITX TSV, BMEF IR, 2 HANT LY OREETTH, T DHE
DI DOHBEMMHIETD b,

[33) Hricis Lo A7 4 277 —3EHCEE L VA, EHFEERL WS RS2 30T, F
BICA = IVTTRA Vb AV MERS &, fhayashi@tmu.ac.jpE To

L NV OAREE DR A ZHE L TWIR VA, FEHROEESEEG AL 5 R eARE
i (ATHAIKRIEH 2 [R) OEEZ#IY 5, JBIEICEET 2% 1E. jsuzuki@tmu.ac.jp THFED T &,
oo FORGRIICE > TRA VY I4 VIRELRZIELH B,

— 107 —




2o EEHEH BI¥HRH - o
s E MBS BEES HE % mxms | 0 |®P| AR |ROE
EraTiRE MR YRR R0755 MR WP R R755 am | x| 1| 2
AiTS
BrRiRE MR YRR R0756 MR WP R R756
EUE =
EoLl ORI AL
ORERE7—< | MIEYERICH O SN EITP, ik > THOM IR RIc VT, BREED 5 & 2H
HET 2, PIET2HTEB LY, T TEbNIBINC> TS L2 b | XEREH~/12D 9 %,
QBB TZHME: | A°F MY OLZAROYEE L HREOIMR, & & T Ol « BRI T30 B 2 ik
BENPREOBN. | 2H1oU 5,

Efe =L B v TN F ) T ORZFAROWE L EAEO TR, B X O DALY - HIFENTFERICBIT 51

QEEHE - NE
BET &

@RENFE
OFFR M BEEE
O RIE A &

QERZMAFE
(F74R77—5%)

®FFELER

WMELICOT B, o, WZEERDISAUIZEHNI S W T HEEEETRD B,

FREEG T 2w (8 mD & 7L % (TRD R

551 0a] MY B U O BEEOLIIE O HEEE

5 CREPC B B EAEBUSHIZE « ARESESOL (7 4 7 B L)
CHEPIC BT B ARSI « FEOLIG (2 ) 77 o L)
CREPNIC B B ARSI « HEOLKIL (74 P B EY)
D74 b7 o AW & B
D)7 o AWE & B X

D74 b boE VB & B

HTEAOFEFRS)

YT Ny F ) TACE T AL LIS o #EEE

VT NI T T Db ONZRIED 2R

VT Ny F ) & 7 0 A DEAINERS

YT /Ny 70 & 7 o LW BN LR IE

VTN F VAo AR AT NV T 47 R
P T /Ny F A 7 e AR SN A A A=Y v T
F1bmE T E D

R R R R
BEEEREEE

RIEIDOFHERNEZTE L, BMHEOEREZMFE L TH< T &,
7 v BROMEBREER BT 2 ERZER A L THV 5,
BESMEL L LR~ T %,

* 7 4 RAT T — FEHCERE LT VAL, BEEER L 2 WS ESZ M 5 0T, HEICA — v TT KA v
MAVREEBE,

SERXcoFEEEHAIE 320, Covid-19B4URNE EDHEEIC LA v 54 ViRR EICAH LD
25665 5, £ DG 13kibacoF 7z lde-mailZ@ U CTHHEfgE 9 5

— 108 —



o e BEHRR BT HHRR . o
® OB HE% BLEES #E4 BEES BE|RA| RR R
BLaTHARRE RN FEEYER R0757 RN FEEYER R757 D )
e3- &
Bk EAERE RN FEEYER R0758 RN FEEYER R758
BLHE % =
®E HEA, IA =Z. Al FF

ORERET—< | B LTHYO LN & SRRSOV TORBOMIRIT OV T, STk D i © 248 U CHfR 4
b0

QBB TEHHME | MHAENEDL S LT HHRICED X5 L HBLDOKR, & 2 W IdE L BN % EIH 3 2 Db,

ﬁgg?ﬁmﬁm = DRENY LR E T o v 2 TR 5 C ENAFELOHETH B,

B =

QIREEE - AR | N LTI (EYsn ki - k5

BERE T (species) (FRMNDEAFOROEARNBHATHD, HARFRICELETIHUTOHLEEHZoNT
Xteo UL, ML 3MpEERT L EFIFEFRELY, —HT, 1 20N 2 2Ichh N 5
(FEE) b i%%ﬁ@%ié&ﬁiﬁm7nkx&%i%ﬂé@fﬁm;m CHETH D, MR
ST D W T DB A GEEd 5 stk - Ty EEMLIC O W T OIEEAED 5,
LOsEs ERm BT
FickE FEIEE) 2GR & U ISR BN SR PRI O f e Xk A Y B o2 E H
DN T B T ETy ZERERELBREOMEIAD /o DEE 7 o v A PR FLE MRS 5,
AINET (YRR By « Y
REY) D SRAE « FEAMEAHE T - 7R & LT HEWRAMER PRSI & Th T oEYNhoiE
RHEFE R, DRI Z 2 EA 52 2 BINIT > W TERT %,

@BENEE RItlcOWVWTIE. HOREEZ LB VESIC O VT H, HAJlCHA CTRIBEACHB TR MWL T ALK
HLTBLIEMRDONE, 51T, HBEDOHEICLERELZ LS —ERE L, 5SS ERT
ZIEREAE L TBLMLELD D,

OFFAMBSEEE | @RIRAMALLT) vy E2JFUILICHED, BESEEPCDE EAHNT %,

©mREFHEA & FEENOSINRIL & RENFIT L DT %,

QEMZRMGHE WEDA7 0 277 = 3FICRE LV, BEERL 2VWEE EHRZANT 20T, FHElc 2 — v

F74R79—%) | (M E : nmurak@tmu.ac.jp) TT7TEA v b x v N ERBE &
L A7 4 277 —RBFHTEE LI VAS, EEEL L 2 WIS BHERSZ AT 2 0T, FHRjlcx — T
TERAVINA YIRS E
N A7 0 2T 7 — I FAFICERE LS WS, BEEEERT L 22 WS B REESZ A 2 DT, FRjICA — VT
TERAVINA YIRS E
®4FiLEE Fricfh o F22ER H o R IE 2R icid L v,

COVID-19D WA PRBLIC & 0\ FHEITHEPNENED 5605 %,

— 109 —




. EEHRE BEIZHRH ~ o
*E HE% BEES EEL gxEs | 0 WA BR R6X
BERTHRRR R R0377 B EER R377
- d d pigigd| — | — | 2
Bk iARR R R0378 AR R378
BUKE " %
wE w7
OBEFE-T—< | [7—<] EYHRO 2D DR EF O 7L TERET T
(GE R] Bt (ENZERIEHEZERT)
[BilaE A 20204E 9 F * * * = (& H 2 [REAH) (FE)
(% =) 8 5#E287T= (EWEEdiE 1)
QBB TEZ B | U FHICBVWTHLER T — T 2475 72O DTRG0 E R & HElTZ R TIrH 7D X F v
%2;?%05%- ABETLEAHEET S,
HERE

QIBEEHE - NE
B

@RENFE
OFFR M BEEE

ORI &

QEMERMGAE
(F 74 R77—5%)

@HFLEH

1. GoalEEt &R (1 HER)
2. RHERI A, KREOZFEAL ROEBIRERE (1 R
3. HETMIGHMRE- t #E (2 BFER)

4. BT (3R

5. FEIBS& AR (1 HERR)

6. — LT 7L & —RLETNRA T 7V (3R
T, 2 vN5 A by s iE (2 HRR)

8. Tkm ot (1 HRRRD

9. AT E O O (1 )

B covid-19DFATIRIICIE U Ty WHEEE 3R 2 EETIRELEmT 2 alfettid 5, AT
& 56413, kibaco% il U CHifEd 25 DT, Zii&d. kibacoZBHF = v 7 LT E W,

REANFEE LT, RETRATIEREEZHWTERAT 5 &,

BRI ERNCBL T 5,

[(5%E]

WBE IEFD, PR BEAFE (2017) RTHESHIFEAN BWafbFEA

PR (50%) &L HE—F (50%) I1Tk— 3T 5,

BENBOERIT> W TR, B * — (hiroyuki.yokomizo@nies.go.jp) T2 1) 3,
Wt O O E B, JBIE I EGRFEEROFE IR 9,

R&ERStudioZ WV THE AT BHTA v & b — USRI A T, HINCEE A AT %,

RAEMWTHEAITO 7oHIc. ROEABIEICOVWTENTHBL T ENEF LV, TX A, Edmk
i AEMROKWORT v 75 I v AP EEEREE) bEIET S L,

— 110 —




e BB BT EHRR . o
® OB HEZ BEES HE% BEES BE|RA| RR R
BLaTHARRE EmE SR R0365 MR RER R365
- - - ATAEH| — | — | 2
Bk EAERE EmE SR R0366 MR RER R366
] % =
EE EX*
OREAS-T—7 | [7—=]1 AYWRD/IDHOR T T 53 v 7 AP
GG ) EiEER (ENEREEITZEAT)
(B3 A 20214F 8 A30. 31H. 9 H 1. 2H (&H2[E~) (FE)
[# %] 8 5H287T= (EVEtEER=1)
QBETEZME: | RO7o 753 v I/7ORBAHEB L, ML S0 75 L 2HNTHEOTEITTEELH1TT 5%,
BESTOREDEMN: | RTHITT AT — 2L, 2B T — ¥ ZRR LI « 3422 E0, F—F &y bDIA T
BEBE WG U TN 2 F TCORRNEHRNEZHRET 5,

QEEHE - NE
BET &

@RENFE
OFFRBEEE

©RIEETET &

QEMZMAHE
F74R79-%)

@FFiCEIR

BHOWRICRAZERT 2 2 &2 RIBA, BRI =y OfALGDLETI T I F 8 HINE U 72 0LE
WEREE 755 &L AT 5,

R 3. HEHANTHEBE bREERE O RFEL 727 ) —D Y 7 N Th b, D EVEDVDESDANLTHES C
EHTELD, MHELNLTo S L 2HELTETTLIELTES, 7053 vtk £
WO T — 7 O—FEMER | ETESE DCER - A AIREL 75 5, o, BB EMRES SRS N
TEBO, Bty av—va vOETEEE LTOERTVL S,

AFETRE, RBLU 70753 v /OPILEENRIC, 7075 3 v 7BEEE L TOR ORBEE R
L. B T7 a7 5 2 2ELFEEETH. b« HIEREORIILEE & EX @ HEME. YD 57 Dl
b BEHSEUERTE 7 v 3 ) XA EDEM &5 5,

1B, covid-19DFRITIRILICIGE U Ty WHTZETIR L, Ris 2RETIRELFE T 2 AJEE» H 5,
EEND 5561, kibacoZ il U THEEE T 2 DT, ZiE 1d, kibacoZBEF = v 7 LTIV,

HaOF LUEMHS AL sr07T, EAFELLTTe /S5 v 7o TH - 8E8%2T5 &,

[Z£URL] http://takenaka-akio.org/doc/r_auto/index.html
[Z2%E] MEES (2009) The R Tips— 7 — ¥R EREROREAR « 775 7 4 v 7 A7EPE. 4+ —
2tk

BRREIE (50%) & La— b (G0%) 12k b FEIAOHATHLT .

A OB Z. #H # — )V (fukasawa@nies.go.jp) T2 %,

Bt o e O A L. BEREGRIFHELROFEAICIRD £ 9,

g8 - Tt L, ERZEDZDOT, 4 HEWEU THIEdT 2 &2 it 3,
EGREEREE 1T (2 v Ea— 9 iEH iR TRONBEZEBLTVE I EEFHRET S, I
T ANDIAE— < BH) s KHOLE, F—5 774 NVETOT S AT > A IVDOEOCORFE, 7+ 2 b
7y ANVDRRELEENEY 7 EDF— DR ED L,

— 111 —




o n B BT EHRR . o
® OB HE% BEES FE% BEES BE|RA| RR R
BLaTHARRE e oE S Rt e R0403 L STE S Rt e R403
- - - ATAEH| — | — | 2
Bk EAERE e SE S Aot e R0404 L STE S Rt e R404
BL%E % =
Rk EE*. EBE AK®ET. A" BA,
WH BZY.E EE*
OBEAE-F—< | Eakly, REEFORHIIE 1]
MHAEBEZ T bavy ) 7Et—b 77 V=420 5REBEYF]
LA AR O] &2 Lflt « 7 v F =4 ¥ v 7 iR
PEEE I BV - NA AT /aV—]
HEROEED TR OBREEINE SR+ v € v ]
JRZE [ A iR oH]
QBB TEIME. | LEOFIFrHRo#EEEREREE Td 2 WAEE R AR MHE A, FFEELE, BRI
REAPREDBR- | Fr Piksiteh, BROEIEE, RABREESER £ v & - AfIEHAREIC L 54 4 =32
BERE WA LT, EaltE, BREF ORI AR 5,

QEEIHE - NE
BT

@EENFE
OFFX BEEE

©RIEETET &

QEMZMAHE
F74R79-%)

@FFiLEIR

CAEY S b a vy R 7R, MIBANO 2 VF—SOEE L CEMMERRICHEORE A S —F, 8
B2 2 iR EEOREIRE L IGEHRELIISATVWS, £IT, FA—VEZF I bav R
) 7N O KRB A% (bulk degradation system) Th B4 — F 7 7 ¥ —FE& AN L THIE
ENDBEZEZOND, FTE, FlEM Y= F v VRO TEBIEFNIIE OS—F vy VIRFEAIA
ZifEFORE L T OWRERT) MELS, BEI PI VYN TOA =T 7 V0RO MEA D S
M Dodh b, KIFETIE. RYIOHERTI PV FY T4 — 7 7 ¥ — BT 2 AR TR
ZHEDTE LWV, RICWL DDPD T V=TT ba vy FY 704+ — 7 > V— B4 25 %
FATHELV, RN INV -7 TEICHEEELTHELVEEVEEZ TV D,

Cat) k) & T OBROEOHBALDETHL?2TE, [TYFa Vv | OFEOEK
B2ABETIE, #HLPH-> TWDB LD Ty FERAS B OELORAK SIS, ST 5, £/, &
AR BODIRIEE S ZALOETTE ED LS BED D AVICH 200 2 #b B S 5 T & 3AlfEL ?
£y 3 v CEEMDOBHRAERIZENNCIH ST T B, & ELORARN LSS PLER T, FTOWIE
EEIC S WTHEN T B,

(D) A 4527 /09— 3@ e THARAER» ShE 0, BAETRY 7 MFEERE TRELT
Xl TNOHMOFRFEITL » TREA ST L VAN S A REDREEEGEPEENTE TV, £, b
HifrE OMEGTH LV X442 5023 0] BHRINEELICH>TETEBD, INSETI AL -
NAFF7 709 LTHRELTVESE, K#EFETIE. TN OEHHEIE T DIGHICHT i En %
T %,

UlEE] fP 4 ov & v dRE. b, iR, BEIRE L&, AEROH oW 2 GHIcB L TEIicb i
LZHEMERAZL TR TILEYTH 5, ATl [HEFHRIROHIE] B3O MZEZ L RR
L WCEERERER T T 7Y VR (ABA) 1WEH L. T OEERERIBEREZ 551 L NV Clga g
%,

Uf) tafE s = o 7 R4 v FHEEA 70— KPCAR-THIFF 20 7 OB L - T, EH:EMEE,
s, 2B Y ool BEERE SRS 5 7o IBARIOMEEZZZ 108 A SEEFREAE O =
T3, RIE TR 1B 2K R BB OB AERL D 5, TOHEFKTIE. A DEEREERDH
A HSFBHIEF ORI D T RT3, £ LTy DAREEEOF R &, FIEFORE b E Y
ZIZOWTHRN LIz,

FEAEE E LT, TNENOMER T, L — N AR,

DREY ALV, EitoXSic, ZJv—7T&IcIbav ) 794 — b7 7> V—ICd 26X %
FHATHL->T, NEZHENLTELV VL EEZEZ TV 5,

(8] B4 3 v CoFlt Hyishhik (201D, (F#EZ R @EIcEVwE BT vFza v vy
OFtE HE R (2012)
J?%]@mtmwo%%%:N4¢7%07w%41yx(%?Wﬁﬂw\$%Mﬂm$(ﬂmf
ot

GEE] (FHLSV, 7V v F2AT 5, ZFFH HiL0Y R vE v oy GER . M+ v
T v 0oy FAlaAEYE GEEAD

U] #B7) v s 2B 5, S L IF X8 2088505 2 i, SIER S kit r 1= v 5 4 7 4
7 (2019) ; BB 5. 7NR /) w2 ARV /EL, TIVEET Vv (2016)

FREDINREE L LR — ~ Tl %,
HIMA~NOHERNED S 255123, #HigH A Th 2 fRH (kokko@tmu.ac.jp) 1ZHIET 5 T &,

B i H B2 (3 kibaco P Z i 475 & &6

— 112 —




w [EER s Eo BITHWHER ﬁ n
® OB HE% BEES L BEES BE|RA| RR R
BELRTHER MR ERESRIER R0385 R TERERIE R R385 U I 1
EYIE:
Bk HERE MR AR RIER R0386 R TERERIE R R386
BLHE % =
Rk B=R. Bl E R/HF BB
DOBEAS-T—7 | xR MIBORERERIKICBI LT, oMz &icod 5,
QBB TEAMEE- | MEIa® L Ok 4 SO SRS O M 4 ORISR 2R L. £ OREPHELEIC >V TCEREST
FEHORBEDBN. | O, HREEORBIHIEAEM L TWA2HEFIRE T 5,
Epe=f
QEFZHE - NB | A 2=25 (& 8[E)
BEAE (@ &L&H4%/ 20D
MR R DR X G A FETRET HEE D,
(@FJI {Z/3[ED
FITHAREY) 2 GNiTEIP, Y LB AE T % = 2 — o VR A PR S %,
(@ &HE/ 3 m)
Va U Ya uNTIIBUATHIRYE - SRR OO TR RS 5,
@BENEE ZEOTFH - BEHET L,
OFFRMBEEZ | HH ) v N EERGT B,
©RIEFEMA HHDOEMSED LK — Mk D EA T 5,
QEMRMAAE BRIEET A — Vs & Chilsz 1 5,
F74R77-%)
(Of =
9
o eo BERHRER BT 2R _ .
® OB HE%& BEES HES mxEs | 0 A BR BUR
BELRTHERRE RS TFHRER R0383 RN FHERES R383 wn | & | 2 1
EIE: g%
Bk EAERE RS TFHRER R0384 RN FHERES R384
L % =
NE #®z. BE R
OEEARtt-T—< | (s 2BORBE LMD * =X 4]
Q@BETEDHH. | gk, BNy v BRBOPKEL T e+ F U RICESE YT, T OERIFERL SEYI#IEE T
REAPEZEOEM. | 2T 2, JIF), BFTid. EPoatAREEIc LT, Efid s 7+ 2 b2 LT, BESSHEM
BEEE BRd 2 AFERRIC O WTTHNFEREZITO . (A,
QEFEHE - WA | 2+ F VRICKELSNAEGE « 5 V¥ BEVEER « GEINE « /Naditic > W THEREZED 5 JIFD,
BERE BER SN B 4G A # = Z A5 W CHREEED 5 (4,
@RENFE FEENEHE E LT, BEER. HENE ZHRRICEY L, BRI S 2 REEERECERN T 5 < & 212 5,
GOFFRIBEEZE | HH7) v VEEZEGT 5,
©mRIESHEA & FERINE LR — b, FRRFERNE TS 2,
QEMRMAE BRICOWTIR. A =V TRAA Y a — VAL 72 F oG 2,
(74 R77—%) | 8-320%. okamoto-takashi@tmu.ac.jp ([f4). 9-481b% ., hkawa@tmu.ac.jp (II5)
®4%FeEIE

— 113 —



o EEHRR BT EHER - s
R HE% BEEE HE% BEEs B RE | BR RO
HEATRE REBERHNE | RO | mEmEGMmE | Re |
EOEEOE: &
Bk ERERE REBARNES R0400 REFBARNES R400
BEHE ® =
R AF. BE EX
OREAE-F—< | [FRIEAYFTE]
B D FELE Y O SRR OB 5. A IO S, WREICRETX 2 A>3 5 C &2 HiEC
45,
QBB TEAME. | CEHHIcHA, ECREELL, BHTE 27,
RAPEEDEH-
BEEE

EBLEE - WE

BERE
DEBENFE
OFFRXBEEE
O RE A &

QEMZMAHE
F74R79-%)

FEEEYIFICBET BN e LD BT TNETRALER, TOFmXITOVWTREEZITVL. BRINEZ1T9,.
ZHERIC b X B0, BAMDIORENERSNL 3T TH S, FLREFCEIBMELB RSB RO N
%o

WX AEFRU. FEDEBEERENITI,

THERZMFELITA L, XEREBEMENT 5,

ZHEANORTRIIZNN « B « RERE 2t 3 S 5,0

EEANOHEMITOWTIE, A= VTRT Va—vaEHELK T,
Please schedule appointment prior to visiting the lab.
takatori-naohitol[at]tmu.ac.jp

8 SHE336 T EE THBIVW L £,

(Of =] JBIEH EHED . WETIRELITOEELED 5,
C DB IFCOVID-19~DHIEE LTH v 5 4 v RIS N 2 AlHEtEA S b £ o,
1
L EEHRF EIZHRH - .
® OB HES BEES HEZ megs | 0 |MEA | BR REK
EATEE MR 2RSS R0389 RS FIE e R389 e T I
D) X
BEL%ERRE MRkl RIER R0390 MRkl RIEE R390
e i =
ik H—. B5F Z&. EB @
DOFBEHE 57— | MEOHIIIETERRE & HIEMRE. 2B 2 I, o203 %,
QBB TE S MHE- Onig) M 7 L OEEREHE, QB EMRE, SRAEYIFEIR S S I > W THEET 5,
%gp?¥05%° CEHD @, 7 —+ 7 OREISEWME., N A2 ERT 5,
HERE

QRESE - IR
BEHE

DRENTFE

OFFRFBEESE
O FEEM A &
QEMZMAHE

F74R79-%)
@4t EE

iR BAEL K OO 7 7 A DRI HED SN TV B M, MAEPICSWTER/NY / 2O E &80
T FARW IS HHIEIEGERE & € O 2KBIC >V TCOMEENHEA, iy / 2O, WEBEbITbNLE LD
W1 - CT& o RFETRME DY 7 & OWEEEERE, PR, SEAEYZEIRLS EIco VW TH#lRT %,
CEHD M. 7 —F 7 ORBILEFRE, MR AEIERIC & 2 IR, BE T 2 & o e =N
L. R o AR I o4 2 BIFFEEkIG & 36im 4™ %,

RN DOIZZEREPAZ TH L, HIIHGEOERE2HEL T T &,
FIIREREBEERET 5 &,

BWHZ ) ¥ b EEMT S,

FEEBINE & CIZ2ERERT O L £ — Mk 0 3 ET 5, ()
BEANOEBARBMB L L £ — Mk VET 2, EH)

A7 4 AT T - FRICHRELEHAD, EREMLCVIBE RS2 LE T O, HIlcA — 1Ty RA v
FAYVEEESTRE D,

— 114 —



- - BEHER BIYHER N n
*E HE% BEES HEZ gxEs | 0 WA R RN
ELaTHiRE AR R AR R0401 AR R R401 S ,
EIE: — | —
ELRERE AR R AR R0402 AR R R402
EAHE =
f'H AF. &HE EEEREELE. BREBICELDOHLIZEEETANRELBE
OBEFRE-F—~< | [BREDF) 5L b EH]
YR RO 2R kR & s B 1 2 BHEEORRICHE L, S EROAEY OZEICE VLT HEFITH LW
Ak b U SR T 2 MEVEDR S E > TO D, — 7 @BEEHHT L WAIEE & i i LU 238 rh i L
TLL T, HOHHEDTHEMBITOBHER J T3 L L lidsh 5, AMHT, S COREIENT D
12y EPPEOR A 53T OBROMEREE R
QBB TZIME. | SRHBEEZHIES RFLLE, BOSRAE. BLOEREATIELO b 328/ LRI, BUEYF Ot
BENOREDEN. | SRR BE L TEBET 2 L2 HIET,
HEEZ

REEHE - AR
BETTA

BERAEMTRON T 5 WA EEC IR 5RE0 MR OIS, 6 #0BEAHI BB MK - T
WHL, ZHEOUMIEL 5o 6 BOF— <ty TX 572D LEICENEOSAEEN ~—F 5 &5 1EE
T2, HRINEOWEE, 153 CHET 2 FETH B,
BRI A 6 HEICHE L, RIS SREIEE T 5.
SMARIE VT EH AT, ENESHOBRERE LT, R L H = b E(ET 5 T EAUETT,

@FENFE LE— AL
BOFFXNBEEE | LEWWIHEUTHAT %,
O©RIEFE A RENELESRHEBEICEDIEPT LR EOHEBD L £ — F T 5,
QDERRMAAE TN E S (BH) kokko@tmu.ac.jpll#i&d 5 2 &
(F74R77—5%)
@4FiLEE HERE O S WRFERAENEET 2855, FABENEE (EH) kokko@tmu.ac.jpicd 50 UDHHET 5
C &-o % ®1m@EFD‘j% {)\ %H"ﬁ“j i —é—o
13
w EEEER BIERHRH - .
®OE HES EEEs HE% ] BH|RA | BR R
BERTEARRRE REBEERES R0759 REBEERES R759 SO :
EIE: — | —
BEL%ERRE REBEERES R0760 REBEERES R760
HLE ® =
AV
OpEAEt-7—< | Rz 74]
HaOFRETRZOHRT HEMTDH 2 IMHESROFAEICELZ T, FEEEM S EIIEE S N 2 B I > W TR
T 5,
KBRIERKFED )\ FEHMHESEIC X > TiTh W 2 EFERHERTDH 5,
QBETEDHHE | MHREROIEA, FE#E. €1 6 ORE IR T 2 BB W CHIBERIEE & falf OWFFEE S 227 35,
REAPEEXEODEN-
BEBE

QREEE - IB
BERE
@fEFENFE
OFFX BEEE
@RIETM A &

QDERZMAFE
(F74R77—%)

OFFLFER

R D 3 b, IR A 1 5 v 2, BERER IS AR RIEE D TRk 72 & MR O FZEFR 1T W TRFT O AL %
EHTH#EHRT D, TN OMRFAERE ICER T 2 EESC, MRFEFPRICE T 2 RO EE T 7o —-Fico
WTHIAN L2,

HEROBRTEEDPMLETH b,

LV, LEICE U CREER 2T 5,

BREADOHHEA & L E— M ick D EElid 5,

AT~ OEMEE N S 2 LA 1Cd. HKHE TH 51EH (kokko@tmu.ac.jp) 1THif&kd 5 T &,

HFRICBI L Tldpihddi&d %,

— 115 —



QIBEEHE - NE
B

- BEHRH BIEHRE . o
® B CELS BLES BE% mxgs | 0 |®A) BR RO
BaTHARRR RIFEILIFRIER R0395 RIEILFRIER R395 s ,
il — | —
Bk iARR RIFEILIFRIER R0396 RIEILFRIER R396
BLUKE # E
BER H*
DIREARE-T—< | [V yEVO SR & R
v SR O SR, BHEEL. DTEEREHIT O W T, T OMEEMEZBN L s o, FEid 5,
QBB TERME | ¥/ EDOZ RN 2 @I LT, Yo 2T E ffIH 9 2 A0 BEr SR FRcma <, fafk
REAYREDRR. | LEBEN TN TR EED Y SO R RIEFRICEH T 5 2 &L THEMEDO S WL AEEIC 7 -
BERE el LI EEES, ST, VI HEYHOBIE S E W HAZGIC, T O E 2 @R TREVIRE O A 75

5F, TR EME AR Lo EEAREE TED TRANICHFT 2 C L AARHORZEHEE 4 2,
K ld. WYSRHEO R 2 EM & 4 2 BRI REEERE « YR oL RER R L Rk s L TE
g2, COYINZTIR [EFER] L5-T0EH, Fill 4 A~T7HAOKEH, KEH® 2 HETITF> T
ETH Do

AKifEFZ Tl LFONBEEIOIE S,

QEEHE - N
RS

DEBENEE
OFFRBEEE
©mRiESHE A &

QEMRMGAE
(F74R77—5%)

B®FFELFER

1. Shltichz vy (v hayyvav)
2. vyHEYORFE (H - Bl L ~xvoRKRH)
3. VYO RENEDOLEE 1 ) v xh S OPPCHMEKSR E T
4. v FEAEE IR ottR
5. v &Y O - FIEK
6. AARITE T B v YO LRI & THREE
7. Interactive keyZ i\ 7z ¥ & W) [E]E O F ik
8. HMZERVEE OB LB gD S OIEHIGE
@iFENFE HRBICHEEL K — b OVEK - IBEA KD 5,
BFEXPBEEL | HEOFF 2 PEFAVEL, BEH. BE PR CEEENT 2,
O RGEFF A iE BEAOBINRILE L R — F ONELIC X - TRETEMZTT S o
QEBERZMAAE PRI X 2 EPEEE O 70, BEIENAOERIC O WTIE. A =V TEET b, BEED 4 — vz, W BT
(A7 4Z277—%) | W% (amurak@tmu.ac.jp) 1<% Z &,
(OL =81 EBROBMMARIZ OV T, AEMPEEBIER 7 + — 5 4 ORYFFEIZERNE TR TS 2 &,
15
L EEHRA EIFHAH - %
® R HE% EEES HE% mxEs | 0 A ER I BOH
BLaTHRRE MR P RER R0761 MR YR ER R761 | . ,
Al - -
Bk ERRE MR P RER R0762 MR YR ER R762
HL%E 5 &
i EE*
OFBEAR-7—< | [BEEPOMENMOEEL & SHRA, BT 20]
WA DA D 2 bR IE 2 BRI BB 5O BBICHEFTOMEIC & » TH S Mo hicibic >
W TR & B IT523,
@BEBTEB - | (LD WEIGRD BT 5 MY OBE O B
BEAPEZEOBELN. | Q) WEYO b >R EBI 2N ELE D S O PR
nERE (3) ERBEMAN O it B il o JEER o PR

BET F 2~ B L OEFERXEEEN WG o HE & FERMOERINE b fZE e Y 5,
REONFRTILETEL TV S,

L. WED O O 2Rk YIRS & A 3

2. WEMERT X VFSRICBT 5 T A VF -1 BRI & ey

3. WrEMEEREHE 1 BREGHA M OREEMGIE & & Ot Tk
4. WIETEER &R 2 o TR E

BARERCSEHELEH LT, EOTH - BEZIT5 T &,
Brock Biology of Microorganisms, Global Edition (ISBN: 9781292235103)

0.
6.
T.
8.

ZHETOHEBIDEN OIS S, HEMEOME, v+ - T,

E-mail

Eil
Hfl (R BREE)

— 116 —



e BB BT EHRR ~ o
R HE% BEES FE% BEES B MR BR R
BLaTHARRE MR P RIEE R0763 MR P RIER R763 S ,
Al 7 — —
Bk EAERE MR P RIEE R0764 MR P RIER R764
] % =
FREH BTE*
OFEHRE 57— | MWIEEY - WSy OICHNER @ 3 2 FHREZFICLT
QBETEDIHE. | EHUEYMTH L a3 FE2HIC LT, 7/ 2R PMIIEEY . 7 U THBAEY Y O & 5 R . I
BEADRBEOBEMN. | B¥E LTOEEACKRETA 87 Mo WTHET 22 E2HIEE T 5,
BERE

ELHE - R
BEHE

ERE G O E B ERE T 5, T LFE2TERWFRE LT, BEREO - ORI EEL, Hic
RO T 7 7o — F IR EZ YT BRI o B0 sl OFEE%E R4 5, RIBREREL OIS
[ TSN EE SN TOWENEZLTHIZD,

@FENEE A L
BFFAPNBEEL | Ny — KAV PEEICLDHERE, TFRA N IFICIEELE L,
G A EEEA T b,
O iESHEA & HUEE & 2RI E 12 & v 33T 5,
QERZMAHE A= NVIT K BZERMGZIT 25, FAL ERIS RN - R THRICITS T &,
(F 74 R77—5%)
(E) =81
17
o e B BIZHER . i
BLaTHRRE EEDFHERIES R0765 EEDFHERIES R765 S 1
Al - -
BTk ERRRE EEDFHERIES R0766 EEDFHERIES R766
BuHE % =
EE SAB*

ORERE-T—<

QBB TE 5 M-
BN DEEDBH-
HEEE

ELHE - R
BEHE

@fEFENFE
OFFX BEEE
@RETM A &

QEMRMAFE
(F74R77—5%)

LS HE 31

REPIPBERAD AR A H = X & BB RS
JIGHAIHIC S W T bl 5,

=

EDY AT LITOWTCHERT 5 & &bz, TORBHHED

A A J1 =R 5 K OOLARIIFEIC £ 0 BEREA~NO 7 7o —Fic oW 5 T L AH & T 5,

ENE DOLEROHEAR X 1 = X 4o KGR ZEBTEFHEZRuBIsSCO. HEKOERBEINE ., SLEREGED LT
Whge. %31 ZoomFE a2V icERIZFEE L2 FEL TV 5,

1T - 2HHOEE 21T C LTy HREEDTIEL L,
TERMIFICERLESV, B2 EEEAT 5,

1ZHh O/ N & AR T HO LR — RIS X DI 2,

BN IR R BRGS0 20 & o BT IR I BRI 2 3% 0 2,

— 117 —




. EEHRE BEIZHRH N o
*E HES BEES L gxEs | 0 WA BR R6X
BERTHRRR SR ERAER R0415 SR ERAER R415 s ,
EDE: — | —
BRERRR SR ERAER R0416 SR ERAER R416
BUKE " =
HFLE H* =ZE WU EH BHTFE Hh K
OREFE-T—< | UhEablE BREYORHHE 2 ]
B FET7 ) ZN=RE—F0IC UTHEAE L 72D ]
H BRE T80 Bl & 73 250 O & RFF O #hE A7
Hyeh B TRRJNAE DALY @ FEIE 2 71 = X & &G HEE D IcHifi]
=il WO [7a 74 — &t o 2R~ DI ]
QBB TEZIHMH | EdPFHELOMEHERFEHE T b 5 WG FHRGUEAr L1 BREed. B Besed:. B LEur
BENOREDEMN-. | 2pr L ke, SERREGEE v v — % =l QAL a4 2 =" 2FEHR LWL T,
HEBE HE R BB T D ST & FRfE G 5

QEEIHE - N
BT

@RENFE
OFFR M BEEE

©REETET &

DEMZMAHE
F74R79-%)

®FFiCEIR

[H L)Y 20184, 7 ) 2¥—F v X 9 EIli 2 W CEEFIERESNIOWFORSE » ADThETHA L
CEMKREMILEANAL , A#EHRTHE. CO= 2 — 2ONEICH BIBEETHRIE « B L EiE. #
NS OREEERNT %,

[ EEFY EERISES T 2 PO TEIREICIEEEENR D O, TNRFIKTIER « f#F - siAaiLan
bo HE-> CEMWIO ARG 21T 2 i, INITB U 2 il B O PRI SR H 150, ARFERR TN
AR T 2 a0 AN OB L DG E b, FHEERENS & D X 5 Rt « S FEEKIC X -
THIF STV D%, ITEOMBEHSESHE» O RT3 L2 HIET, & 5 IcnEidiEREE
1 EDBHEERBICBVWTAHINTVAEE, T I vy 7 F VLT AREHD b By 7 ZEENT 5,
[(Breh] 7 vy A <= — IR S 1 2 58 HIE © S AR B . IO SRR R 2 1T AEH L T <
R TH b, WHFHEE#E LT, TNENORBICH-VSEE Y vy BolE b (BEEA) 23
MESHNL 277 ) THIMPNIC B 2 2 EMMISNT WA, ITE, Th o OBEADSHIEZFLEL, &
SIcHilans S~ & (ZHET 2 0[EEMAEH SN T W B, R TIE. TV YA = —fi[, /S—F vV
VIR EEMAETLESR 7 ) 4 VIR EICo VT, 200 QBRI BERNIC Y 3 5 4
vy HIERAR DT, BRI T 800 - M E T VI E AR L. SRANEDRIEA = X A%
BRIt o VWTHRT S

(=) & v EIEMIEENC BT 2RE N T ThH o, il « o RELHELZ T TR, Al
FRIEZALICINE LT LT 2 CEDHIONT VWS, CDw, EEPEEEITLIOETE 5 vy
AR NBZEITE > T TBEED A 1 = X L DFRIARNA A= —H —DIEFITH 52 B OJEEMER & 5,
AR#BHTIE, ¥ v BORBHIRNTETH 57 074 — Ao Wl L, [EES & # (. &
(LB BRI 2 7 o 74 — A2 Wic 7 78 —FIZ oW THNT %,

BEEAEEE LT, ThENoEERICL £ — P 2T,

CEEY fHLGV, BEIECTT Y v 2T 5,

[ EHF] SEBRIR 145 vol24, No 16 REMF L O ERE (2006) ppldT7-144 [V a o Y a v Nzt kb
SUETE O FlE I

[Er]) ALV, KB CTT Y v b EZEMAT %,

[=i) ALV, BECBELTT ) v b E2EAT 5,

PRESINREE & LK — b TEHMIT B,

A OEMED S 2551, #igHETh 52EH (kokko@tmu.ac.jp) IZHIET 5 T &,

B H R (2 kibaco PRk 2 i85 2 &,

— 118 —



19

. - HBEHER BIEHER = o
* B #EZ BEES FEA BEES i e e
e o A;-’-‘-‘-‘ |::‘:>?I A:r“"i‘ |::':>~
CERE R i"@%%%g T | Rosot E""féggg%g T | Raz
BTHASEF | — | — 2
PO i EEREE I b EERES I
BLRERRE (e gcn R0422 (s R422
L8 5 &
e EH*
OFREFE-T—~< | [BFEEEE B - §#59] Speaking/Listening
@E’f%f_“%éiﬂ?éﬁ‘ This course will be a listening/speaking course in English for science students. Students will
ﬁ“é.j]’(b?f%%@EE@' practice situations in which they may need to speak English in the future, such as when giving
FEEE oral presentations at conferences, discussing their research with other scientists, attending

QREEE - IR
BRERE

DEENFE

OFFX BEEE

ORI &

QEMRMAFE
(F 74 R77—5%)

@fFELEH

lectures, or when visiting or working in laboratories overseas. Students will be shown how
they can become more independent and autonomous learners of English.

Basic scientific terms and expressions not usually covered in general English classes will be
studied and practiced. The class will be conducted in English using an interactive workshop
style for active listening and speaking practice.

The homework will include preparing slides for oral presentations and preparing transcripts of
spoken texts.

Reference: JudyZeEDKIT 2 HRAIGE T Ly T —va vy (BOY a7 4 — « BHHEF - BrHGE L
#, S

Discussion: 25%
Listening dictation: 20%
Presentations: 35%
Portfolio: 20%

through e-mail.
The lecturer of this course is Yuka Iijima.

Students are required to bring notebook computers (which can access the Internet via WiFi)
and earphones to class. Students should also have a Gmail account.
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@BETZ=2HE- | In this course, students will learn how to write scientific research articles in English.
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BREFE

abstracts for
do so. In the
order to help
research. The

This course is open to students who will be writing papers for academic journals,
international conferences or their dissertation, or are in the process of preparing to
course, students will analyze the structure and other features of academic papers in
improve their reading and writing skills. Students will also be writing on their own
class will be conducted in both English and Japanese.

QIBENFE What to bring to the first class:
Bring electronic copies of three full-length English papers in the field of your specialization. If you
have done little or no research and cannot write about your research, you must also bring an
electronic copy of a full-length Japanese paper in the field of your specialization. Both the English
and Japanese papers should consist of the following sections: Introduction, Methodology, Results,
Discussions, and Conclusion. (Since these are typical names of sections that appear in scientific
research articles, the names of the sections In your papers do not have to exactly match those
section names.)
BOFFRNBEEE | HRGEDOSA T4 v/ BOV27 4+ — BEE-F / BLULET - MAEHRE & G k&t 7 v o)
OREST A = Active class participation: 30%
Small writing and other assignments: 40%
Final writing assignment: 30%
QERZMAHE By e-malil.
(A7 4 R77—5)
(OL =81 The lecturer for this course is Dr. Reina Nakamura.
Students are required to bring laptop computers (which can access the Internet via WiFi) to class.
21
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TUHFRR STYvRAH*
OEFEAEt-5—< | [Nature Talk 1]
QBB TE5H#E- | Outline:
BEHPEBEDHBY. | This class aims to focus on topics selected by the students and relevant to their research
BEEE programs. The facilitator will encourage participants to reflect, restate, rephrase,
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BERE
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OFFRBEESE
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summarize, question, interpret, emphasize and confront the topics and issues. She will also
explain the relevant grammatical issues.

The focus of the week, an article from a scientific journal, will be selected by a volunteer student
and delivered to the participants (e-mail, Kibaco). Final, written (open book) exam

will conclude the classes at the end of the semester. The test might be conducted online.

Article reading (s) is (are) scheduled as homework every week of the class.

Prints will be given if needed.

Assessment:
Class participation (10%), end semester exam (90%).

The lecturer of this course is Ms. Elizabeth Zielinska (elietutmu@tmu.ac.jp). You can contact the
lecturer by e-mail.
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[How to create a Persuasive Presentation]

Outline:

The fear of Public Speaking in English can sometimes be quite overpowering. This class aims
to help you communicate better with the fellow researchers and students by reducing

the level of nervousness, so that you could be better perceived and understood by the other
English speakers. At the same time, we will work on pronunciation - to smooth the delivery
process and content, to make the presentation meaningful and persuasive. Finally, the
participants will create and deliver final dynamic presentations. As a facilitator, I hope

you will enjoy the content, have fun and learn a lot and look forward to your attendance. In
case of emergency, classes will be conducted online using Zoom.

Content:

Body and posture/body language
Memory or paper

Telling stories (homework)

Introducing the topic (homework)

PC and poster presentations

Presenting an experiment (homework)
Vowels and intonation

Presenting your research (homework)
Emphases, rhythm and stress in speaking
Dealing with questions

Repeating, recapping and rephrasing, chunking
Being persuasive (homework)

Preparing a concise presentation

Final presentation

Some homework/short presentations (see above) will be given.
Handouts will be uploaded to Kibaco.

Assessment:
Class participation (50%), end semester presentation (50%).

The lecturer of this course is Ms. Elizabeth Zielinska (elietutmu@tmu.ac.jp). You can contact
the lecturer by e-mail.
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summarize, question, interpret, emphasize and confront the topics and issues. She will also
explain the relevant grammatical issues.

The focus of the week, an article from a scientific journal, will be selected by a volunteer
student and delivered to the participants (e-mail, Kibaco). Final, written (open book) exam
will conclude the classes at the end of the semester. The test might be conducted online.
Article reading (s) is (are) scheduled as homework every week of the class.

Prints will be given if needed.

Assessment:
Class participation (10%), end semester exam (90%).

The lecturer of this course is Ms. Elizabeth Zielinska (elietutmu@tmu.ac.jp). You can contact
the lecturer by e-mail.
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Students plan events and lectures by themselves in order to acquire international leadership,
and take them. It includes long term visits to overseas laboratories, invitation of overseas
young researchers, and holding of international symposiums.

The integrated study period is over 30 hours regardless of class hours.
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In the case that it is difficult to go abroad and to invite overseas researchers, the proposal of
the event using the Internet is accepted.
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Many activities are conducted outside class hours.
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Student can contact the lecturer by e-mail (kokko@tmu.ac.jp).
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DBEFE+ 57 —< | Many organisms live together in groups, and group-living conveys a wide range of benefits.
Coordination of actions in group-living organisms represents a complex challenge, yet group-
living species manage to achieve remarkable tasks, such as building complex structures,
coordinated movements over long distances, and advanced decision making. Explaining how
this is achieved is the focus of complex systems biology.
QBB TESHEE- | In this course we will explore how individuals in groups can coordinate activities to produce
REAPREMDERI- | outcomes far exceeding that which any individual could do alone. In many cases these tasks
BEBE are achieved with no distinct leadership or top-down control, but via interactions at the local
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level, which produce emergent phenomena at the level of the group. Studies of collective
behaviour are important for understanding diverse phenomena such as movements of human
crowds, telecommunication networks, and the development of artificial swarm intelligence.

Group living
Group formation
Information
Feedback
Organisation

. Decision making
. Composition

-3 O Ol = WO DO —

Students will be given occasional tasks to perform outside of class during the semester and are
expected to do research related to their selected project theme throughout the course.

Collective Animal Behaviour (2010) by David J. T. Sumpter (ISBN: 9780691148434) . Other
relevant literature will be presented and discussed in class.

Assessment will be based on a written assignment based on one or more components of the
course and in-class presentations. Presentations will employ TMU’s COIL (Collaborative Online
International Learning) platform where possible.

There are not set office hours: please visit my office if you have any questions or send queries
by email.

This course will be conducted in English. Students should prepare all materials in English and
will have the opportunity to discuss among themselves and with the general class in English.
This class is for graduates of other universities. The permission of curriculum coordinator (Dr.
Fukuda) is required for the registration. Discuss with your supervisor and class teachers in
advance.
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DBEF#+5—< | Course description: We will discuss cellular mechanisms of germ layer fate separation during
early embryogenesis. Recent discoveries related to asymmetric cell division and cell polarization
will be discussed.
BB TEBHH- | Course objectives:
JF?E?J'\’E’%%(DEE‘J' Students will learn how to read, understand and interpret resent research results related to
BEBE embryogenesis. Students will also learn how to formulate research ideas and crystalize original
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questions through dialectical methods (General ability of problem thinking, Active learning
attitude). Students will be encouraged to logically discuss those questions in class (Logical
thinking ability). By the end of the course, students will also acquire basic knowledge on germ
layer fate separation, asymmetric cell division and polarization of cells.

. A brief history of Developmental Biology and its essential goals
. Fate specification during embryonic development

. Cell differentiation and asymmetric cell division

. Cell differentiation and gene expression

Microscopy in developmental biology

Cell polarization in embryogenesis

. Summary and final test

-3 O Ul = o DO —

Reading materials will be assigned every week.
Text: Will be provided by the instructor.

Assessment: Students will be assessed by their contribution to discussions during class and
final test.

Questions can be posted via KIBACO. Office hours; by appointment through e-mail

AT MR FAEZ N T ORHETH 5,
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A basic understanding of cell biology is required. Students will be required to participate in
discussions during class. Students who do not yet possess sufficient command of the English
language may need to improve their English language skills. For questions regarding class and
English proficiency, contact the instructor before registration.

This course may be delivered online due to COVID-19.
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DBEF#+57—< | Course title: Special Lecture in Biology
Class number: R0707
Second semester, Tue 10:30-12:00
Instructor: Kanae Ando (k_ando@tmu.ac.jp)
DESCRIPTION: Our society is quickly aging, and the number of patients with age-associated
diseases are growing. Recent studies revealed that accumulation of misfolded proteins may
underlie the pathogenesis of many age-related neurological diseases such as Alzheimer’s
disease. We will discuss current understanding of molecular mechanisms underlying these
diseases and therapeutic strategies.
@BEBTEBHF- | OBJECTIVES: This course aims to introduce current knowledge underlying the pathogenesis of
ﬁE?J@?%%@EE‘J' age-related neurodegenerative diseases, and encourage students to distill and synthesize the
HEBE information you learn in cell biology, molecular biology and neuroscience.
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The format of this course is a combination of didactic lectures and student presentation.
Lectures will introduce concepts, and student presentation followed by discussion will promote
an understanding of analytical approaches to questions in neuroscience as well as critical
scientific thinking.

TENTATIVE COURSE SCHEDULE:

1. Introduction

. Alzheimer’s disease (lecture)

. Alzheimer’s disease (student presentation)
Parkinson’s disease (lecture)

Parkinson’s disease (student presentation)
Amyotrophic lateral sclerosis (lecture)
Amyotrophic lateral sclerosis (student presentation)
8. Review & discussion

FORMAT:

Didactic lecture and student presentation.

-3 O Ol = WO DO

OUT OF CLASS ACTIVITY REQUIREMENT : Students will be asked to read recent articles
from scientific journals and prepare for presentation.

TEXTBOOK:
In terms of learning the facts about each specific topic, the textbook,

‘Bear, Mark F., Barry W. Connors, and Michael A. Paradiso. Neuroscience: Exploring the
Brain, 3rd ed. Lippincott Williams & Wilkins, 2006. ISBN: 9780781760034 should be your basic
study guide.

Reading materials including primary literature will be distributed in the class.

GRADE:
Class participation 30%, Presentation 30%, Final report 40%

HOW TO REACH OUT TO THE INSTRUCTOR:
Office hour: Wednesday afternoon, 1-2:30pm. Or,
appointment.

ARIZZE MR AZE L I RmGEE SN T DIRETH %,
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NOTE: This course is open to the students who completed an undergraduate program in the
universities other than TMU and are not fluent in Japanese.

Talk to your supervisors if this course is appropriate for you.

To register, submit a course registration request form to the program organizer, Dr. Kimiko
Fukuda

e-mail to k_ando@tmu.ac.jp for an
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DBEHE 57 —< | COURSE DESCRIPTION:
The human brain is made of the billions of cells and trillions of connections and said to be
the most complex object in our known universe. This course aims to introduce molecular and
cellular mechanisms underlying the development of the nervous system and neurodevelopmental
disorders.
BB TEBHE- | COURSE OBJECTIVES:
ﬁ"é.jj’(b?%%@ﬁﬂ@' This course aims to encourage students to distill and synthesize the information you learn in
FEEE cell biology, molecular biology and neuroscience, through discussion of current knowledge
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underlying the development of the brain and neurodevelopmental disorders such as spectrum
disorder. The format of this course is a combination of didactic lectures and student
presentation. Lectures will introduce concepts, and student presentation followed by
discussion will promote an understanding of analytical approaches to questions in neuroscience
as well as critical scientific thinking.

TENTATIVE COURSE OUTLINE:

Development of Nervous System and Related Disorders
1. Introduction: The genesis of neurons and connection
. Polarity and segmentation (lecture)

Polarity and segmentation (student presentation)
Genesis and migration (lecture)

Genesis and migration (student presentation)
Determination and differentiation

Review and Exam

3 O Ul = LoD

OUT OF CLASS ACTIVITY REQUIREMENT:
Students will be asked to read journal articles and prepare for presentation.

TEXTBOOKS:
Reading materials including primary literature will be distributed in the class.
In terms of learning the facts about each specific topic, the textbook,

‘Bear, Mark F., Barry W. Connors, and Michael A. Paradiso. Neuroscience: Exploring the
Brain, 3rd ed. Lippincott Williams & Wilkins, 2006. ISBN: 9780781760034" should be your basic
study
guide.

EVALUATION:
Class participation 30%, Presentation 30%, Final exam 40%

HOW TO REACH OUT TO THE INSTRUCTOR
E-mail to k_ando@tmu.ac.jp for an appointment.

AP IR A AR U /B E S R OIETH B,
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NOTE:

This course is open to the students who completed an undergraduate
program 1in the universities other than TMU and are not fluent in Japanese.
Talk to your supervisors if this course is appropriate for you.

To register, submit a course registration request form to the program
organizer, Dr. Kimiko Fukuda.

T35 2 &,
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QBB TEBHF | First half (Masafumi Nozawa) @ Mutation is an ultimate source of organismal evolution.
ﬁﬁﬁ@?ﬁiﬂ)ﬁﬂ"l' Therefore, understanding of molecular and genetic bases of evolution is crucial. In this lecture,
BEBE two research topics that the lecturer has been tackling will be introduced. One is the evolution
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of sex and sex chromosomes and the other is the evolution of miRNA-based gene regulatory
network. Students are expected to understand how evolution has occurred at the molecular
level in the long run and to feel enthusiasm how researchers have set questions to be solved
and how they have overcome the difficulties during their researches.

Second half (Yoko Kakugawa) : Speciation are the processes of species diversification. Based on
the recent studies, the various processes of species diversification and the models of speciation
are explained. Students are expected to explain their interesting view points of species and
speciation in some specific taxonomic groups.

First half: Masafumi Nozawa

1. Evolution of sex chromosomes: historical aspects

2. Evolution of sex chromosomes: ongoing topics

3. Evolution of miRNA-based gene regulatory network: historical aspects
4. Evolution of miRNA-based gene regulatory network: ongoing topics
Second half: Yoko Kakugawa

5. Species and speciation

6. Reproductive isolation and speciation

T. Ecological speciation

8. Reticulate speciation

Homework assignments will be given several times.
Handouts will be distributed.

First half: Response to questions and discussions 20%, Report quality 30%
Second half: Response to questions and discussions 20%, Report quality 30%

First half: There is no particular office hour. If you have any questions, send an email to
Masafumi Nozawa (manozawalat]tmu.ac.jp).

Second half: office hour: Wednesday afternoon (Makino Herbarium Room No.
kakugawalat]Jtmu.ac.jp

107) or

This course is for the graduate students who graduated from other universities. Permission
from the committee on general affairs (Prof. Kimiko Fukuda) is required for course
registration. Consult with your supervisor and the lecturers of this course (Prof. Nozawa or
Prof. Kakugawa) in advance.
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Special lecture in Ecology
Course Description
This course is an advanced and specific introduction to ecology. Students will be introduced to
the concepts and theories that lead good research questions, and the methods that are used to
answer ecological questions. This course explores topics such as population ecology,
evolutionary ecology, experimental ecology, behaviour ecology and reproductive ecology. Both
animal and plant systems will be considered.
Instructor; Dr. Yasukazu Okada (yasu_okada@tmu.ac.jp) and Dr. Jun-Ichirou Suzuki
(jsuzuki@tmu.ac.jp)
QBB TE S5, | Objectives
REAPHREMDER- | Students completing this course will be able to;
BEBE approach natural phenomena with ecological methods, and
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ask effective questions on ecological aspects.

Course Schedule

1. Evolution and diversity of life history (YO)

. Sexual selection and sexual dimorphism (YO)

. Behavior: innate or learned behavior ? (YO)

. Intra- and inter-specific interactions (YO)

. physiological integration in clonal plants (by JS)

self-thinning in clonal plants (by JS)

performance of clonal plants under heterogeneous environments (by JS)

sexual reproduction and genetic structure in populations of clonal plants (by JS)
exam

WO 0O -1 O Ul = W o

Out-of-class activities
Students will be given homework (ca. A 4,1page) after each class by JS.

Textbook and required supplies

supplies; handouts will be provided through kibaco. (for the course by JS)

Referenced text books (YO) : An Introduction to Behavioural Ecology, (Davies NB, Krebs JR
& West SA, Wiley) [HAGER : A E R « 7 L7 X « 7 = X MTEIAEREY FHES 4R G HBO],
Ecological Developmental Biology (Gilbert S & Epel S, Oxford University Press) [HAGERR :
AEREMEAL R A CRIBRFEHRE)], v ) —X BEROAEREY (HAREREFESH, L Hlk) HH5

[TE e, 7% [zay s 37 2]

Assessment

Students will be assessed based on the average score of the first half by YO and the second
half by JS.

The course by YO will be assessed by activity and participation in lectures (40%), exams
(30%), and reports (30%).

The course by JS will be assessed based on in-class participation (25%), homework (25%) and
an exam or essay (50%).

How to reach out to the instructors
office hour for JS; 18:00 - 19:00 Monday. Or students can make an appointment by email.
You can contact YO any time by email (yasu_okada@tmu.ac.jp)

Notes and prerequisites

Students attending this course must have some knowledge in very basic math, basic ecology,
basic genetics and/or evolutionary biology.

The prerequisite for the course is General Biology 1B, General Biology I B, General Ecology
and Ecology at TMU. If you are an exchange student staying for this semester, contact the
instructor in advance.

ARIZZE MR ZEAZE L I RGESE SN T DIZETH 5,
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This course is open to the students who completed an undergraduate
program in the universities other than TMU and are not fluent in Japanese.
Talk to your supervisors if this course is appropriate for you.

To register, submit a course registration request form to the program
organizer, Dr. Kimiko Fukuda.
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DBEF#+5—< | Special lecture in Neurobiology
Category: Specialized Subjects Credit : 1
Instructor: Adam Weitemier
Subtitle: Neurobiology of the locus coeruleus norepinephrine system
[Course Description]
The locus coeruleus (the “blue spot” ) is a small nucleus on either side of the vertebrate
hindbrain. Its primary neurotransmitter is norepinephrine (NE). Through extensive neuronal
projections, NE output from the locus coeruleus influences fundamental bodily functions,
emotional responses, and cognition. Although the locus coeruleus NE system is the longest and
most well-studied neuronal system, current research continues to make new discoveries about
its role in brain function and behavior.
This course will take a student-interactive approach to explore fundamental and current
knowledge about the locus coeruleus NE system. We will consider current topics and future
questions through the lens of recent studies that are conducted from different biological
perspectives.
QBB TE5HE- | [Objectives]
JF?E?J'?’?%%@EE‘J' Students taking this course will gain an understanding and perspective on the importance of
BEBE NE (and related systems) in physiology and behavior. They will be able to use the knowledge
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that they gain in this course to guide future learning about the diversity of brain function.

[Tentative Course Schedule]

Introduction - Anatomy of the NE system, Research Perspectives
Physiology and Pharmacology - Neurons and Neuromodulation
Physiology and Pharmacology - Student Presentation

Behavior - Senses, Learning, Connection with physiology
Behavior - Student presentation

. Human applications - Health and cognition

Human applications - Student Presentation

Review and Discussion

CO —1 OO Ul =~ O DO —

[out of class activity requirement]
Students will be asked to read recent articles from scientific journals and prepare for
presentations.

[Textbooks/Materials]

Research articles to be distributed throughout the course.

General background on these topics may be found in the textbook

'‘Bear, Mark F., Barry W. Connors, and Michael A. Paradiso. Neuroscience: Exploring the
Brain, 3rd ed. Lippincott Williams & Wilkins, 2006. ISBN: 9780781760034 should be your basic
study guide.

[Assessment]
Class participation 30%, Presentation 30%, Final report 40%

[Office hour] Available for questions/comments via KIBAKO online system
E-mail to* * * * * @tmu.ac.jp for an appointment.

[Other information and comments if any]

This course invites participation from all students and honors student diversity and different
point of views. Active participation in the class is essential. This course is offered in English.
This class is for graduates of other universities. The permission of curriculum coordinator (Dr.
Fukuda) is required for the registration. Discuss with your supervisor and class teachers in
advance.
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DBEF#+5—< | Special lecture in Neurobiology
Category: Specialized Subjects Credit : 1
Instructor: Adam Weitemier
Subtitle: Neurobiology and the Environment
[Course Description]
The brain and supporting systems are dependent on environmental conditions for maintaining
normal function. As we review fundamental knowledge about the brain, we will consider the
various ways in which it is vulnerable to changes made to the environment by human activity,
including emissions of toxins and pollutants, and changes in our surroundings.
The class will consist of informative lecture and communicative activities. Research on the
impacts of environmental pollutants on nervous system function is ongoing. Therefore, in this
class we will hold discussions that consider the history, latest findings and preventative
measures considered in the current research literature. Students will do their own research,
give group presentations and write a reports that touch on mechanistic, health and
preventative viewpoints of an environmental issue that impacts nervous system function.
QBIFTE5HH- | [Objectives]
JF?E?J'\‘*’?&%@EE‘J' Students will gain an informed perspective on the interaction of nervous system physiology
BEBE and the environment. They will strengthen inquiry and critical thinking skills through
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discussion and research activities.

[Tentative Course Schedule]

Introduction

Pharmacology basics - Pharmacological actions of pollutants

The blood brain barrier - Entry into the brain from the environment
Immunity and the brain - Brain immune challenges by pollutants

Sensory systems - Neural system-specific targets by environmental factors
Cognition and behavior - Clinical views of exposure to environmental toxicants
Student Presentations

Student Presentations

CO —1 O Ul W= O DO —

[out of class activity requirement]
Students will be asked to read recent articles from scientific journals and prepare for
presentations.

[Textbooks/Materials]
Research articles to be distributed throughout the course.
General background on the nervous systerm may be found in the textbook

‘Bear, Mark F., Barry W. Connors, and Michael A. Paradiso. Neuroscience: Exploring the
Brain, 3rd ed. Lippincott Williams & Wilkins, 2006. ISBN: 9780781760034 should be your basic
study guide.

[Assessment]
Class participation 40%, Presentation 40%, Final report 20%

[Office hour] Available for questions/comments via KIBAKO online system
E-mail to* * * * * @tmu.ac.jp for an appointment.

[Other information and comments if any]

This course invites participation from all students and honors student diversity and differnt
point of views. Active participation in the class is essential. This course is offered in English.
This class is for graduates of other universities. The permission of curriculum coordinator (Dr.
Fukuda) is required for the registration. Discuss with your supervisor and class teachers in
advance.
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DBEF#+ 5 —< | Fertilization, cell proliferation and differentiation of eukaryotic cells are highly regulated by
protein synthesis and degradation. In the first half of this class, we will discuss about the
ubiquitin-dependent protein degradation system, which is critical for cell cycle progression. We
will also focused on ubiquitin-related human diseases including carcinogenesis, neuro-
degeneration, immune disorders, and diabetes. In the latter half, mechanisms in reproduction
and development in anglosperms are viewed at cellular and molecular levels. In addition,
applied usages of the plant reproductive/developmental mechanisms will be also explained.
@BETEDHH- | In the first half of the class, students will understand the roles of ubiquitin system in cell
ﬁﬁﬁ@?ﬁiﬂ)ﬁﬂ"l' proliferation and its related diseases. In the later half, students will understand the
HEBE reproductive and developmental aspects in plants. In addition to these basic aspects in plant
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sciences, applied usage the plant reproductive/developmental mechanisms will be also leared.

First half : presented by Dr. Kawahara

1 : Roles of ubiquitin-dependent protein degradation system in cell cycle control.

2 . Ubiquitination machinery in eukaryotic cells.

3 : Ubiquitin-mediated protein quality control in viral immunity (antigen presentation).
4 : Ubiquitin-dependent proteolysis and onset of diabetes.

Second half @ presented by Dr. Okamoto

5 : Fertilization in plants I (Self-incompatibility and pollen tube elongation)

6 : Fertilization in plants II (Pollen tube guidance and gamete fusion)

7 : Embryogenesis in plants (Zygotic activation and development)

8 @ Plant reproduction and breeding

Both in the first half and the second half, you should review the last lecture content.

[Essential Cell Biology, 4th edition], [Molecular Biology of the Celll, [Mechanisms in Plant
Development |
Document materials will be distributed.

Judged from report, examination and/or class attitude

Office hours:

Particular office hours are not set. Please make an appointment via e mail if you want to visit
my office for a query or concern. A query by email is also acceptable.

Kawahara : hkawa@tmu.ac.jp (Room 9-488)

Okamoto : okamoto-takashi@tmu.ac.jp (Room 8-320%)

AIZZE MR ZAZE L I RmGESE SN T DIZETH 5,

JEE G I RFEBRRES OFFn[hiv 5,

HOOHEMA A LK B TCEET S L,

This lecture is for students who cannot speak Japanese and graduated
from other university.

Authorization from curriculum coordinator is required before taking this
lecture.

Consider your research area to choose this lecture.
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(L) FRciE LR s, BEEEB L WS RERZAT 20T, HEjic 2 —L (antist@
tmu.ac.jp) TTHEA Vb AV ERB &,

ARHH B RFAZEE T ORFBHE (RFEOFMEM T HEMAREZHHR3) Th b, BIEHHEICE
KEFBeEE GEE) OFBV 5, BIEREE . FijciEEHE B L CHYEEITHZK T 5 2 &,
COVID-190FATIRIUC & 0 . FEhEHELHNENEDL 2556035 %,
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DBEA#+>T—< | One of the most significant functions of living organisms is to respond to surrounding
environmental information. The purpose of this class 1s to understand the physiological
phenomena exhibited by animals and plants, primarily to acquire knowledge about
physiological changes in response to information on the external environment.
QBB TEBHE#- | Part 1: This course will provide opportunity to learn the physiology of nervous system and
ﬁﬁﬁ@?ﬁiﬂ)ﬁﬂ"l' cellular basis of learning and memory. Students will be able to discusses and describe ‘how
BEBE animals learn’ using not only English but also Japanese technical terms.
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Part 2 : At the end of this course, students will be able to explain how light as environment
information 1s accepted by plant photoreceptors and how information is expressed.

Classes are conducted using Zoom.

Please confirm the URL up to kibaco by the day before.

[Part 1] Animal physiology

1. Physiology of neuron and synapse

2. Behavioral plasticity and synaptic plasticity

3. Cellular basis of learning and memory

4. Summary and final examination

[Part 2] Plant physiology

5. Physiology of red/far-red light receptor phytochrome action
6. Physiology of blue light receptor cryptochrome action

7. Physiology of blue light receptor phototropin action

8. Review and discussion

Homework will be given after each class or you should review the last lecture every week.

Text: Handouts will be provided.
[Part 2] Lecture materials will be uploaded to kibaco
download it before class starts.

‘“ZF by the day before. Please

Assessment: The mean score from Part 1 and Part 2 will be the final grade.
Part 1: Presentation and discussion 20%, Quiz or Report submission 30%, Examination 50%.
Part 2 : Quiz or Report submission 40%, Examination 60%.

Particular office hour is not set. For queries, please make an appointment via e-mail.
This class is for graduates of other universities.

The permission of curriculum coordinator (Dr. Fukuda) is required for the registration.
Discuss with your supervisor and class teachers in advance.
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This special lecture is the classes for the students of department of biological sciences, dealing
with basic knowledge in environmental microbiology and microbial genetics. Students will be
strongly encouraged to ask questions and express opinions.
QBB TE 3HHE- (Course objectives)
ﬁﬁﬁp?ﬁiﬂﬁﬂ"]' The aims of this course are to learn phylogenetic and physiological diversity of
BEBE microorganisms. You will learn the role of microorganisms in natural environments and
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relationships between microbe-microbe, microbe-plant, microbe-animal, and microbe-human.
You will also learn mechanisms of bacterial responses to environmental changes.

(Class contents)

Phylogeny of Bacteria and Archaea
Diversity of Bacteria and Archaea
Microbe-microbe interactions 1
Microbe-microbe interactions 2
Microbial ecology

. Plant-microbe interaction

. Animal-microbe interaction

. Applied microbiology

OO —31 O> Ul = WO DO —

Students are expected to prepare each lecture by reading texts or research articles.

(Text book)

Hand-outs will be provided in the class.

Books for reference:

Brock: Biology of Microorganisms (Madigan et al., Pearson Edu.)

Microbiology: An Evolving Science (Slonczewski & Foster, W. W. Norton & Company)

(Evaluation)
Evaluation will be based on a final report. Presentation and discussion in the class are also
considered.

(Office hours)
by appointment through e-mail

This class i1s for graduates of other universities.
The permission of curriculum coordinator (Dr. Fukuda) is required for the registration.
Discuss with your supervisor and class teachers in advance.
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OREAHEr- 57— < | [Course title] Parasitology
[Instructor] Dr. Florian Reyda, The State University of New York Oneonta, USA
Intensive summer lecture (2nd, 3rd, 4th & 5th period, Aug 12,13,16, &17 (date may be changed)).
This course MUST be taken in conjunction with R0727/R0728.
[Course description]
This course will focus on the biology, life cycles, and identification of protozoan and animal parasites
of humans and other animals. Emphasis will be placed on groups of particular medical and/or
economic importance and/or local significance. This course will consist both of lectures and
laboratory exercises involving examination of parasite specimens using compound light microscopy.
QBB TZ5H#H- | [Objectives]
BEAPIBEDHEB - | The overall goal of this course is for students to gain an introductory knowledge of parasitology:
FERE Upon completion of this course students should be able to:
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1. To discuss the biology of parasitic animals, with emphasis on the major protozoan and metazoan
parasite groups.

To articulate several problems and aspects of the parasitic relationship.

To describe the diversity and ubiquitous distribution of animal parasites.

To describe the impact of parasitism on human welfare.

To employ observational skills in the laboratory, in particular with the microscope.

To be able to obtain parasites by performing dissections on fish hosts.

O Ul = W Do

[Tentative Course Schedule] August 12, 13,16 and 17

Day 1

10:30-12:00 (Lecture) Introductions of professor and students; Lectures on terminology, significance
of parasitism, amoebas, Giardia

13:00-14:30 (Laboratory) Lab exercise on amoebas and Giardia

14:40-16:10 Lecture Lectures on trypanosomes (Trypanosoma) and Leishmania

16:20-17:50 Laboratory Lab exercise on trypanosomes (Trypanosoma) and Leishmania

Day 2

10:30-12:00 (Lecture) Exam on day 1 content; Lecture on malaria (Plasmodium), Cryptosporidium
and Toxoplasma

13:00-14:30 (Laboratory) Lab exercise on malaria (Plasmodium), Cryptosporidium and Toxoplasma
14:40-16:10 (Lecture) Lecture on Platyhelminthes, liver, lung and blood flukes

16:20-17:50 (Laboratory) Lab exercise on Platyhelminthes, liver, lung and blood flukes

Day 3

10:30-12:00 (Lecture) Exam on day 2 content; Lecture on Platyhelminthes, monogeneans and
tapeworms

13:00-14:30 (Laboratory) Lab exercise on Platyhelminthes, monogeneans and tapeworms
14:40-16:10 (Lecture) Lecture on nematodes: ascarids and pinworms

16:20-17:50 (Laboratory) Lab exercise on fish dissections

Day 4

10:30-12:00 (Lecture) Exam on day 3 content; Lecture on nematodes: hookworms, whipworms and
Trichinella;

13:00-14:30 (Laboratory) Lab exercise on nematodes: ascarids, pinworms, hookworms, whipworms
and Trichinella

14:40-16:10 (Laboratory) Lab exercise on parasitic arthropods: copepods, fleas, lice, mites,

ticks; miscellaneous parasitic phyla

16:20-17:50 (Laboratory) Laboratory practical exam on parasite specimens from all 4 days

[out of class activity requirement]
Students should study content at the end of each day in order to be ready for the exam that that
will take place the following morning.

[Textbooks/Materials]
There 1s no required textbook. Students will be asked to bring a 3-ringed binder and a drawing
pencil for laboratory exercises.

[Assessment]
Students will be graded on attendance, in-class quizzes, lecture exams, completion of laboratory
exercises, and a laboratory practical exam.

To be announced.
For more information, please contact Dr. Kanae Ando (k_ando@tmu.ac.jp).

Please note that this course MUST be taken in conjunction with R0727/R0728. R0725/R0726 is the
first half (day 1 and 2) and R0727/R0728 is the second half (day 3 and 4).
This course is given in English. For questions, please email to Dr. Kanae Ando (k_ando@tmu.ac.jp).
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Florian Reyda *
OREAHEr- 57— < | [Course title] Parasitology
[Instructor] Dr. Florian Reyda, The State University of New York Oneonta, USA
Intensive summer lecture (2nd, 3rd, 4th & 5th period, Aug 12,13,16, &17 (date may be changed)).
Intensive summer lecture. This course MUST be taken in conjunction with R0725/R0726.
[Course description]
This course will focus on the biology, life cycles, and identification of protozoan and animal parasites
of humans and other animals. Emphasis will be placed on groups of particular medical and/or
economic importance and/or local significance. This course will consist both of lectures and
laboratory exercises involving examination of parasite specimens using compound light microscopy.
QBB TZ5H#H- | [Objectives]
BEAPOIBEDHEB - | The overall goal of this course is for students to gain an introductory knowledge of parasitology:
FERE Upon completion of this course students should be able to:
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1. To discuss the biology of parasitic animals, with emphasis on the major protozoan and metazoan
parasite groups.

To articulate several problems and aspects of the parasitic relationship.

To describe the diversity and ubiquitous distribution of animal parasites.

To describe the impact of parasitism on human welfare.

To employ observational skills in the laboratory, in particular with the microscope.

To be able to obtain parasites by performing dissections on fish hosts.

O Ul = W Do

Tentative Course schedule August 12, 13,16 and 17

Day 1

10:30-12:00 (Lecture) Introductions of professor and students; Lectures on terminology, significance
of parasitism, amoebas, Giardia

13:00-14:30 (Laboratory) Lab exercise on amoebas and Giardia

14:40-16:10 Lecture Lectures on trypanosomes (Trypanosoma) and Leishmania

16:20-17:50 Laboratory Lab exercise on trypanosomes (Trypanosoma) and Leishmania

Day 2

10:30-12:00 (Lecture) Exam on day 1 content; Lecture on malaria (Plasmodium), Cryptosporidium
and Toxoplasma

13:00-14:30 (Laboratory) Lab exercise on malaria (Plasmodium), Cryptosporidium and Toxoplasma
14:40-16:10 (Lecture) Lecture on Platyhelminthes, liver, lung and blood flukes

16:20-17:50 (Laboratory) Lab exercise on Platyhelminthes, liver, lung and blood flukes

Day 3

10:30-12:00 (Lecture) Exam on day 2 content; Lecture on Platyhelminthes, monogeneans and
tapeworms

13:00-14:30 (Laboratory) Lab exercise on Platyhelminthes, monogeneans and tapeworms
14:40-16:10 (Lecture) Lecture on nematodes: ascarids and pinworms

16:20-17:50 (Laboratory) Lab exercise on fish dissections

Day 4

10:30-12:00 (Lecture) Exam on day 3 content; Lecture on nematodes: hookworms, whipworms and
Trichinella;

13:00-14:30 (Laboratory) Lab exercise on nematodes: ascarids, pinworms, hookworms, whipworms
and Trichinella

14:40-16:10 (Laboratory) Lab exercise on parasitic arthropods: copepods, fleas, lice, mites,

ticks; miscellaneous parasitic phyla

16:20-17:50 (Laboratory) Laboratory practical exam on parasite specimens from all 4 days

[out of class activity requirement]
Students should study content at the end of each day in order to be ready for the exam that that
will take place the following morning.

[Textbooks/Materials]
There 1s no required textbook. Students will be asked to bring a 3-ringed binder and a drawing
pencil for laboratory exercises.

[Assessment]
Students will be graded on attendance, in-class quizzes, lecture exams, completion of laboratory
exercises, and a laboratory practical exam.

[Office hour]
To be announced.
For more information, please contact Dr. Kanae Ando (k_ando@tmu.ac.jp).

Please note that this course MUST be taken in conjunction with R0725/R0726. R0725/R0726 is the
first half (day 1 and 2) and R0727/R0728 is the second half (day 3 and 4).
This course is given in English. For questions, please email to Dr. Kanae Ando (k_ando@tmu.ac.jp).
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Course Title: Introduction to Plants Systematics and Taxonomy

Instructor: Diego Tavares Vasques

Dates: TBA. Please email Dr. Kanae Ando (k_ando@tmu.ac.jp) for more information.

Course Objectives/Overview

Evolution is an intriguing phenomenon that rules all biological events. The mechanisms controlling evolution are
many in nature and can be studied under different levels of complexity. In this course, theories of evolutionary
genetics (such as natural selection, adaptation, speciation, and others) will be explored in the context of the
evolutionary history of plants. Together, we will explore how changes in the life cycle have influenced the selective
pressure plants have been exposed to, how adaptations on nutrition and body structure have emerged through time
and how the reproduction of these eukaryotic organisms has had a deep influence on population genetics.

By taking this course, you will not only learn basic key-concepts of evolution and plants diversity (important to
understanding many other subfields in Biology) but also step-up your baggage knowledge, connecting it to practice
experiences in this field.

Keywords

Plant diversity, evolution, systematics, Plant taxonomy

T ERE, M baR, SRR EEE, Y B

Schedule

Day 1

Unity 1 : Introductory class, The DNA molecule and its importance for evolution

- Course explanation

- Concept of evolution in Biology

- Introduction to plants’ diversity

- Evidences of Evolution

- History and definition of Taxonomy and Systematics

Practice 1 : International Biodiversity Databases and morphometrics

Groups division and projects decision/ planning

Day?2

Extra Practice: Visit to the Makino Herbarium (this practice may not be done, depending on the availability of the
herbarium at the day)

Unity 2 : Plants Taxonomy and Systematics

- Plants Life History - Alternate generations

- Mosses and its allies’ diversity

- Ferns and its allies’ diversity

- Gymnosperms and Angiosperms diversity

Practice 2 : Reading and Drawing Phylogenies

Groups presentation

Teaching Methods

Unity 1 focus on learning of basic concepts, such as natural selection, adaptation, plant taxonomy and systematics.
Students will learn what are phylogenetic trees and how plants diversity is organized in taxonomic categories. At
the end of the class, students will be divided in groups, and each group will be assigned with a land plant family
for research. Following this unity, we will have a practice class on how to use data from international databases
for morphometric analysis of plants.

On the Unity 2, students will be introduced to the diversity of mosses and ferns, while discussing changes in the
life history of land plants and while learning how to describe sterile structures (i.e., leaves and stem) in the body
of these plants. Unity 2 will be followed on a practice on reading and drawing of phylogenetic trees. The last two
periods will be dedicated for short oral presentations on the taxonomy and systematics of the taxonomical family
groups were assigned to.

Students are asked to provide individual reports on this class after the course is finished.

Required Textbook

None - required reading will be provided by the professor.

Computer requirements

Students are asked to download and install the following applications before the first class:

* ImagedJ - https://imagej.nih.gov/ij/

» RStudio - https://rstudio.com/

» Google Chrome

Further instructions will be uploaded to https://dtvasques.wordpress.com/

Reference Books

Dawkins, R., & Wong, Y. (2010). The ancestor’s tale: A pilgrimage to the dawn of life. Hachette UK.
Judd, W. S., Campbell, C. S., Kellog, E. A., Stevens, P. F., & Donoghue, M. J. (2015). Plant Systematics: A
Phylogenetic Approach. Sinauer, 1lst ed.

Ridley, M. (2004). Evolution. Oxford University press.

Simpson, M. G. (2010). Plant systematics. Academic press.

Method of Evaluation
Class attendance/participation - 30%
Final project (final presentation and report) - 70%

Dr. Diego Tavares Vasques

The University of Tokyo - Center for Global Communication Strategies (CGCS)
dtvasques@g.ecc.u-tokyo.ac.jp

Dr. Kanae Ando

k_ando@tmu.ac.jp

This course is given in English. This is an intensive summer lecture. Dates to be announced.
For questions, please email to Dr. Kanae Ando (k_ando@tmu.ac.jp).
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MfBEHE 7 —< | Category: Specialized Subjects, Credit : 1
Instructor: Guojun Sheng
Subtitle: Avian model for vertebrate early development
[Course Description]
This course will use avian embryo as an example and introduce basic concepts of vertebrate
early development to students. Those concepts include organization of oocyte, fertilization,
early cleavage, symmetry-breaking, primitive streak formation, gastrulation and epithelial
mesenchymal transition (EMT), establishment of anterior-posterior and dorsal-ventral axes,
and division and embryonic and extraembryonic structures.
@BIFTE 3. | [Objectives]
JF?E?J'\’E’%%(DEE‘J' The objective of this course is to help student understand how a vertebrate embryo develops
HEBE from fertilization to three germ layer-formation. Focus will be given to the chick model. Other

QEEHE - NE
BET

@IREHNFEE

OFFR M BEEE

©REETET &

OEMRMTE

(F 74 R77—5%)

@fFELEH

animal models will be used as comparison. General concepts important for understanding
vertebrate early development will be introduced. Students will also gain an understanding of
how mammalian (including human) early development can be viewed in the same conceptual
framework. Mesoderm, one of the three principal germ layers, will be used for introduction of
anterior-posterior and dorsal-ventral patterning in early development. EMT in mesoderm
formation will be discussed together with cancer EMT.

[Course Topics]

The course will cover the following topics: 1) Fertilization and early cleavage; 2) Epiblast
and hypoblast; 3) Radial symmetry-breaking; 4) gastrulation and mesoderm formation; 5 )
primitive streak and its homologous structures in other vertebrate species; 6 ) epithelial-
mesenchymal transition and its regulation during mesoderm formation; 7 ) specification of
hematopoietic and vascular mesoderm cells and morphogenesis of hematopoietic and
cardiovascular tissues; 8) major extraembryonic tissues in amniotic vertebrates; 9) mesoderm
morphogenesis during chorioallantoic fusion. The course will also include literature reading
and discussion.

[Out of class activity requirement]
The course will include literature reading and report.

[Textbooks/Materials]
Handouts and PPT slides.

[Assessment]
Class attendance and participation (40%) ; Participation in Discussion (40%) ; Report (20%).

[Office hour]
Email to Dr. Kanae Ando (k_ando@tmu.ac.jp) for more information.

This course is given in English. This is an intensive summer lecture. Dates to be announced.
For questions, please email to Dr. Kanae Ando (k_ando@tmu.ac.jp).
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It is a practical course for students who need to take it for special reasons, and it is tailored to each

student.
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Prints will be given if needed.

Method 1 :
Method 2 :
Method 3 :
Method 4 :
Method 5 :
Method 6 :

RN 225, LR — FENRIND T ENDH B,

Reports may be required.

Bipsdnidml (kokko@tmu.ac.jp) 1TH#KEd 5 2 &
Students can contact Dr. Fukuda (kokko@tmu.ac.jp).

X3, BEHE B L OBHFREROHFINBETD %,

Students must obtain permission from their academic advisors and the

Committee.

Ecology and Microbiology
Biochemistry and Cell Biology
Neurobiology

Developmental Biology
Genetics

Taxonomy

Educational

Affairs
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