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This lecture describes the fundamentals of
plant physiology, focusing on major
physiological responses and their
controling factors in plants that cause
various physiological responses by various
environmental stimulus

This lecture is
planned as face-to-
face, but it may be
changed to online
depending on the
situation. See
Syllabus or recent
information from
manaba for detail
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This course encourages students to take a
more active and assertive approach to
their studies and provides an opportunity
to develop practical skills in information
searching and oral presentation
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See Syl labus or
recent information
from manaba for
detail
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This lecture is
planned as face-to-
face, but it may be
changed to online
depending on the
situation. See
Syllabus or recent
information from
manaba for detail
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This lecture is
planned as face-to-
face, but it may be
changed to online
depending on the
situation. See
Syllabus or recent
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manaba for detail.
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Topics in protistology. Cellular manaba% ) 1% 4R % #E
evolution, cell biology, sex and BLTLESL,
reproduction, phylogeny and ecology of
protists will be the subjects of this This lecture is
BE B— lecture. planned as face-to—
JoF4AR AS— , NI 34y, ZE face, but it may be
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pending on the
# #— situation. See
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information from
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situation. See
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information from
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This course looks at the major transitions |4 >34 ¥ TEi, BREEDOMEITE Y RITALTT | EWPE
during vertebrate evolution, particularly |BSIZBEL. EH. LB HYBFLIOT. HAI
focussing on the transition between water |&# DT/ R% LPHEOELKBADOHFTEED
and land, and the adaptations which ba ) fi§ 4% % 7 &
28208 o 5 facilitated that transition. The BLTLLEEL,
. " | 7—"J 4 2% JU diversification of animal life on land, HETRE,
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This lecture introduces the dark side of ba% 0) i $R % B
statistics. Starting with randomization ZBLTK&ELY,
techniques, students learn relationships
EB64021 | HEEMHEII 1 1.0 /2-3] #AB &3 Bk FE among different domains of statistical HETRE, A
ideas: parametric, nonparametric, null fERa—R. JTP. F+
hypothesis significance testing, US54 v (RERAR
information-theoretic methods, and the kg
Bayesian methods. EG34021618 & D EE
FEHAELY
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L o &L BEIRL. B z
This course illustrates theoretical B, & OVI1R
A 4 B aspects of ecology with examples of ‘omanabaZ D15 %
EB6ATIT \EERAERET 1 10123 #AB A1 Bk FE laboratory experiments to connect BLTLESL, A
mathematical expressions with ecological TiEE,
phenomena in nature. E®a—X. JTP
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SFMEI—X
EBTI121E1RE DR E
FERHAELY
EBEPHORTEAFTHSE /Y HEEHNG NAXREEZRHD, BFEEOMEICE Y RIFANTA | EMFE
FHRECHY . TOHBICIEE 2/ EDE [COVID-19DBFARR BRUESEELHYBLOT, BT
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Proteins are in a dynamic state, which is |[BBLTLEEL,
regulated by protein synthesis and
degradation pathways. This lecture is
Each protein is degraded in a degree of planned as face-to-
selectivity, and its regulation is face, but it may be
essential for the cell homeostasis and changed to online
" viability. depending on the
EBT1031 #ERaEdp111 1 1.0/2-3 HRAB A3 | 28412 TR BH In this class, we will learn the latest situation. See A

findings on the molecular mechanism of
selective protein degradation and its
physiological importance

Syllabus or recent
information from
manaba for detail
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Lecture will give you several topics on FUS54UTER. BEEOHEICEIYRFANTE ENFE
physical, chemical and biological BEEICEEL. #EH. BELBAELHYBDLOT. BRI
properties of ocean to understand the BH OYSNRRP LPHEOELKBADOHFTEED
physiology, reproduction, development, manaba% ) 1% 4R % #E =t
biodiversity and ecology of marine BLTLESL,
invertebrates and fish. This class will This lecture is
especially focus on the following aspects |planned as on line
of marine life: life cycle, locomotion, style. See Syllabus
FaZE —B, 73 |sensory reception, biomineralization, or recent
. - RF4—= %)L biogeochemical distribution, information from
EB72011 |iB¥&Em=1 1 1.0 2-3 #AB k3 Ny LAF— photosynthesis, respiration, manaba for detail. A
sa—v calcification, nitrogen fixation and the RETEE.
impact of climate change. We will give SFMEEI—X.
examples of marine organisms under GloBEa—X. JTP
planktonic and benthic conditions and EG22911E18 & DEE
coral reef. The history and present [ERHAEL,
situation of marine biology research will
be also included
Lecture will provide several topics on * o34 U TEM, BBEZEOBEICEYRFTANTA £WEE
marine organisms, including fertilization, |BEEIHEL. MEH. BRUESEELHYBLOT, BT
cilia and flagella, gene-manupulation, BH OV F/18RP LEHEOELKBOHATERF
development, self-non-self recognition, manaba% ) 1548 % # &
evolution, animal behavior, population BLTEEW,
ecology and marine environment. The
teaching staff of Shimoda Marine Research |This lecture is
- Center will tell you about recent progress planned as face-to-
E§ i% %E of their own research face, but it may be
i, A0 changed to online
EE- ;2]” " depending on the
= . " iR, FNE ma, 58 situation. See
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OEANLRFOSFHHARBXZ LA LS | REFEOHMAL LEHEOHELBKROHTEES
o & BEBISEL, @ Z&
In this lecture, the relationship between |E. |#f D5/ R
various physiological and the ba% D1EHR %
environmental factors in the life history #EELTL1&ELN,
of higher plant will be overviewed for the
understanding from the viewpoint at whole |This lecture is
plant to cell levels with adding the planned as on line
latest molecular biological findings style. See Syllabus
EB74111 |4 E=] 1 1.0 |2-3| #HAB 1 T—Jd429 L or recent A
AR D3y, i information from
[32Ta manaba for detail.
FETRE.
SFMEI—X.
GloBEaA—X. JTP
EG411ERENEE
FERHAELY
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EERENISHESEATLIEFENOSR |42 51 Vo TEif. BHEFOMEIC L YRGFALTA | EHFEE
MR - BESCHIEME 20 - ZHOK  BEECKEL. BEH. BRUESEELHYBLOT, B
i BRTHAME, EMHENREFOENEE | RHF OS5/ 2P LEHEOHELKROHTEES
PLOBRGRBICERERY DD EWEE  nanabaF OFEREH ceE
FOREDESERBNT 5. BLTEEW,
This lecture is
This lecture introduces several important |carried out
topics for your further understanding of |online.. See
plant physiology, which includes recent Syl labus or recent
advances in the research of vegetative and |information from
reproductive development, and symbiosis manaba for detail
with microorganisms in higher plants. HEETEE
28208, |3 E, Hi AR o
= . I . e, = 5 34y
EB74131 |#E¥pEEE]] 1 1.0 12-3 #kAB 21 28209 | $E2k U K A
1-5@EB (1 Oct to
29-Oct) ‘&, # >
TRUREAF US4
b
6-10E B8 (12 Nov to
17-Dec) : i, # >
TRUREF US4
v
EG34131{6 8 E DEE
FEHELY
MROERWEMES S UT ALY —RES &L RETOMBERE BHEFOMEI L YRTANTA | EWFEE
UHIERISOVTREBT 5, HIc, RERB. b, BRUESEELHYBLOT, BT
ZRRAB. MERHFO-RABMRICERES COVID-19DEFKR LEHEOHELKROHTEES
bhtd, KHAROFERMY LFOOBEET |FI& UYREREL &
2%, HEFORBMBORRITETHL5T |[BRENSELET S
BEBRETS. AREENBHY ET .
The main topics for this course will be BEICEL. EE.
photosynthetic energy conversion, primary |&E D5/ R
and secondary carbon metabolism including |manaba% )14k %
€3, C4 and CAM metabolisms, BLTLESL,
photorespiration, and mitochondrial
respiration. This lecture is
planned as face-to—
face, but it may be
- changed to online
EB74211 |HEAEE{LF] 1 1.0 12-3, #&AB K1 | 2H101 |#6K AR depending on the A
situation. See
Syllabus or recent
information from
manaba for detail.
HETRE,
SFMEI—X.
GloBEa—X. JTP
EG24211{1BEDEE
FERHELY
FTRTOERFHEXAS KRB TOVWTH (#2541 TEiE BHEFEOMEICL Y RGFANTA | EWFEE
BT B, BIETIE, DRIEERE. T EEICEL. BE. RESEELHYBLOT, BT
XL, QRBROMELRL., @)REE BH 0T/ 2P LEHEOHELBKROHTEES
BOFEDOIODTF—IERY £ifH, %FT manabaFDEHRERE ceE
. SHEROBEHE CEHE. C25E) ~ BLTIEZEL,
DERE RO, HBYORGSBEAOHEIGEE
BYHILEEMET 5, TEAQFEBE LT, |This lecture is
WEMEEMERSH, MIBRBMOEARIZLT |carried out online.
DEYPTHETHD, RMELEI—X1%EZ  See Syllabus or
BLTORLRELEDT 5. recent information
from manaba for
This course provides an overview of detail.
metabolism, which supports all |ife
activities. In the first part of the ETRE,
A &, 7— course, we will discuss the following four | F#Ma—X. JTP
EB74221 |[{X#iEIRIEZI1] 1 1.0 |2-3| FkAB XK1 2B411 |4 >4 JLA R |topics: (1) Catabolism and Anabolism, (2) |EB74231, EG34231, EG3 A
DEP Energy conversion, (3) Nutrient transport |4221{EB&EDEEIT
and Assimilation, (4) Regulation of BOHIEL,
metabolic pathways. At the latter part, we
will explore the environmental regulation
of photosynthesis (light response, €02
response) with the goal of understanding
plant adaptations to different
environments. We are welcome the students
who did not take Metabolic Biochemistry
Course I.
EMERLEZOENRE BICERERBECHE |HETHA. BHEFOMEICL Y RGFANTA | EWFEE
EYLHARICBVCERGRENERTOMF COVID-19DERAKR RS HYBLOT, BT
#ENARSKE, FADRESLVERS TSk YBREREYL LEHEOHELBKROHTEES
k) OERERBT 5. BRENBELET S &
g%’f&gﬁ’dzﬁ'n
IZEXL. #@E.
EBB0011 | A&#1L] 1 1.0 12-3, &AB k2 | 2B309 H*F #Z BF DLoARe A
manaba% O 1EH &
BLTLEEW,
SREYI—R
EMERLCFCENHE BICERAHFICH HETOMBER BHEFOMEIC L YRGTANTA | EWFEE
BEYLIHARICBVCERGRIAER-TANTF |, BRUESEELHYBLOT, BT
# (BHRKBS S ORBEMBT 5. COVID-19DEFKR LEHEOHELBKROHTEES
FIC& Y RERMELL Z&
BENBELET S
AREENBHYET .
EB80021 |1l 1 1.0 12-3 #KAB k2 | 2B309 HF #Z BEIEL. BEH. A
|’E DLTNRP
manaba% 154 % T
BLTLEEL,
BREWI—R
BEY. BEP/EET SXRRESFLENO HETHE. BREEOMEITE Y RITALTT | EWPE
S5, EITADERBMICHE - FFESATLY COVID-19D BRI BELBELHYBRLIOT. B
BEMEPLIC, TORREBUSTFRAE |FI<LYREBES LEHHEOELHADHFTEHED
TOER. FABBICONT, F-ERENE | BENSELET D <
IZ5E X =HBICOVTHRHET 5. AREMED B Y iza
EBBO21T |tEAmiEHEALe2] 1| 10]2-3] B | A1 | 28411 | g RECEL. BE N

|’E DLTNRP
manaba% 1§ & T
BLTCEEN,
BREWI—R
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This lecture introduces chemical aspects
of relationships between individual
insects, animals, plants and
microorganisms of the same (pheromone) or
different (allelochemicals) species.
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KHRT B0, ANAFXSEIELHAERRA |P. BRUESEELHYBLOT, B
LTEF, #MNAA T/ OO—EBHTE COVID-19D KR LEHEOBELYKANHFTEHED
BEHERBIOVT, BE. B, BREEZ |FISLYREBES &
— BERDVWTHRNT 5. &fg%giz;é
N = NP A /A ATREMEA B Y o
eeastzr EMOATTIIE g 0203 mae k1 2B A— B R BECEL. BE. A
’ it % BH DLF518R®
manaba% O 1§ 4R &
BLTCEEN,
SREYI—R
EMHPLUREOUCERUTREHR * 54 VTR, BHFOMEICL Y RIFANTH | EWEE
%o NAATH/AS—LMBEXITOVTHR |BEEISERL. BH. LB HYBRLIOT. B
N 5, EMHPICHELIMORAE, EZRCHR BH 02512 P LEHEDELKAOHTERD
o im o BIFISOVTHET 5. EHHE. REMRESE manabaB D fEHR £ &
RAAFH/O5—1 BB B A oHPEOURNBOVTEAERNT 5. BLTIESL,
EB83131 | -7 1 1.0 [2-3| #AB X3 BN EZ, GREYI—R A
Kad o k— COP. GRIE
EB831611815E D&
FBHEL,
Lectures will cover topics on plant This lecture is BEZEOBEICEYZFTANTA EWEE
biotechnology including control of planned as on line BTIBELHYBDIOT, BRI
flowering time, circadian rhuythms, style. See Syllabus LZHMBOBUBEDHTEED
photoperiodic responses, organ size and or recent &
responses to environmental stresses information from
manaba for detail.
BB RN EERH.
AT 8 AS, Bt B
NA*T =] B kL 7/12,7/14
EB83141 SO 1 1.0/2-3 &C &h NG E2 SEEmD—2. A
JIP. #2542 (R
BRAEE). £U5
AV HAVTIUFE
&)
EB83111, EG33111{&54%
EOBEIZROHE
(A
EFESTHABNPRBZROWE L MEL, 4514 O THEM. BHFOMEICL Y RIFANTE |EWEE
ERFEICONTEHRT 2. COBBROEL | RIEHEOEEL BELBELHYBRLIOT. B
RHF B4 HBE | TRHR ~oR@M#e2HrY 252 (£ BBIERL. & LEHHEOELHADHFTEHED
ZEItHB. H. B ©0>5/12 &
EBOII21  mEmREIE 1 10(2:3 w8 | 2 Pt s oWRE | A
SRR B BRELTEEL,
! = PNCEL/EES
RE(EMFLREMHT S, RERETHEMT B TORMBERE BEFOMEIC& Y RGFANTA | EWPE
AEEONMe, RESOITY L - THRELET B, LB HYBFLIOT. B
H— - MHCHF4 EDRRBHD FOME L |COVID-19DBFEKR LEHHEBOELHADHFTEHED
BEPY SHBDNOBBURERNENEL S  FISLYBREREY s
ITEIELTELAEERT B, BRENBEEET S
A B AR ﬂ%ﬁgﬁ:")é?n
N \ ISBEL. @EH.
EBO12T1 |iEins 1 ]10/2-3 Ei‘** g o0l f’ifgﬁél BEiRL mE A
\ ; manaba% D 1EH & H
®. 38 T BLTCESL,
9/1-9/2
ARMEMaI—R. =
1]
FEGAFRFELERR - RROEFRISH TS |(RHETORBERE BHEFEOMEIC L YRFANTA | EWFEE
BELEIRRYE REGE REMEL SO |5, RS HYBLOT, BT
TEY, I3, FERRICH T 2EABHMOLE |COVID-19DBFKR LEHEOBEYKANHFTEHED
MENBREERT B, FIoLYBEBREL ceE
BENBELET S
B B8, K aAREENHY ET
EB91321 | HFEEWYF 1 1.0 2-3] #C #4,5 | 2H101 | LER =R B Egl:ﬂ)ﬁb. EE«; A
k= 5= & T3RR
B &R 8 manaba% O 1§ 4R &
BLTCEEN,
AMEHI—R
RIETRERRSICEOTELRVEENEDE 4254V TORMH REFOBEICEYRITANTE EWFEH
SISLTERRREECH, K FLALTHRE | £BEB. LBt HYBFLIOT. B
T3, £, Thoh, EDLSICALEDYE B LEHHEOELHADHFTEHED
:)iJ\gﬁthqiiﬂ%’&ﬁEﬁ, WEH, 7o F oL | EL % THXL. &
24 . i 2 En HEFR, B, & OVI1R
EB91411 HEZ 1 1.0 (2-3| #AB 21 WA ME el AA A
HRLTESL,
AMEHI—R
EYPLEEPOBERICH DI/ LADENFN HETOMEE R BHEFEOMEIC L YRGFANTA | EWFEE
B2, TN ERICEE L THEET 55, |5, BRUESEELHYBLOT, BT
HERICEDE S BEAAEREDZNDNT, H | COVID-19DRERRR LEHEOBEYKANHFTEHED
Rt EEBHEEELSOT ARGRYSF FIokYREBEY &
EMEH LNV TEANBREEES, BENBELET S
N %=, MR AREENRBHYET .
EB91521 |4 LR 1 1.0(2-3 #AB K1 | 2H201 |, Rk A, E8 BEICEL. EEH. A
B g% |’E OLTNRP
manaba% O 1§ 4R %
BLTCEEN,
AMEHI—R
AR R VR TRAMMICE Z 2L (TR, § | BEEBREERH. BEFOMEIC& Y RGFANTA | EWPE
B AT, SN, ERESTFOEL, AMEHI—R. F BELBELHYBLIOT. B
RAZER RBBEFH) OVT KE REHR V51~ (ABNARA LEHHEOELHANHFTEHED
EHHAL BARICEDEMRROBATEIZD |B). 2540 c
WTihR %, VTFI Y RR)
HAMICEBRA R
EBO1611 Mt 1 /1.0 2.3 #AB | K3 | 2B4IT1 |iEx #F ALSAVTREL. | A
—MEETAHUTY
VRIZEYRET B,
SR BEEZMER
XTRRT .
FEEHTE. TRELLTOE FORESHE £ 054 o TE. BHEFOMEIC L YRGFANTA | EWFEE
hE A, B |[TO#LEZEIID (BEP. £hHP, £&  BEEICKEL. #EH. BRUESEELHYBLOT, B
HIE KB B R (D) £370 OFEDE) OBRSANLFENO (BEF 0T3P LEHEOBELYKANHFTEHED
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HEES HEZ 52 % Be mmen wmm | s muna BREE % hosme Wt E
BE - FL—=U T EESOREE S RNG [HETOMBERE BHEFOMEIC L YRGFALTA | EHFEE
BPAGERTHD. AMOKFEDL 3128 | P, BRUESEELHYBLOT, B
SRATNLK DM CORBETIE, BEHOTE  COVID-19D KR LEHEOBELYKANHFTEHED
HOEBICEZHOBKR. HERREHOML, |FIoLYREBES &
HHEVEEH L EVRICLIHOEM ISBh |BRENSELET S
ZEMEBLOABELE L%, TOTAL |ARMESAHYET.
5 DHFEEEE - REBLTELRXESEICLTHFLAL BEBICEL., EEH.
epozs0r | GHEHOATER 1o 2.3 BEER gw awor am TOBRERDD, FREGHTEMEORM BF 025/ 20 | A
HWHELAHDI LD L L THRRITETT 5. manaba % 0) 1§ 4% % §
BLTCESL,
9/29-9/30
AMEHI—R. 7
1]
AREEDBRIIEMTHS, HETIE £ HETORMBEHR BHFOMEICL Y RIFANTE | EWEE
MEAORRK, ZH&LYBRS L VRBEROB | . LB HYBFLIOT. HAI
BLIBREOREE, TELHLHEZITHRL, |COVID-19D KR LEHHEOELHADHFTEHED
AFHEOBRBOERICONTHAS, Fiz &Y BERBIELL Z&
BRENBEEET S
AN HY ET .
- T BEIEL. EH.
EBOOIS1 | AbkSsisHsss 110 2.3 BEER g gy BE EH RS 5 ous e | A
ba% 0 4 %
BLTLEEW,
9/20-9/22
ARMEHaI—R. =
1]
BHBPERREE JTPHE)
. - T ’ -
HEES HEZ 52 % Be mmen wmm | s muna BREE wE hosme LEET g
TFIILVESYFRUT R—=Fo+r v Fo 50 [RETRE. BHEFEOMEICL YRGFANTA | EWFEE
BEHEHYOBRELLEEEL T, ABMLH 2/27-3/3 BRESEELHYBLOT, BT
BLEMHFOMEHICH T 2MWERDLE Lz JTP. FHEISMAL LEHEOBELYKANHFTEHED
EMOESKIEN, EVICHTERMCEIL TWHIE, . HE &
1-R#WERDD. A five-day residential
= . = held at the Sugadaira Research
£y 8 BEKE I SIS e i i
EB09103 s, 15 3 1.5(1-2 #ch EEd Station. The aim of this course, through A
EQZOBYAA K L3 = = animal tracking, bird watching, collecting
insects, is to provide genuine experience
of the qualities of nature and wild
animals in snowy areas.
74— FICHTEEHNOREK EBEET BETRE, BHFOMEICL Y RIFANTE | EWEE
5, EICHIMEOBELREICH O TRELER (3/6-3/10 LB HYBFLIOT. HAIS
TV, RBRETEYOREOTHORRET |JIP. FHEITMAL LEHHEOELHANHFTEHED
5. BEOEMSHELEMMOBERRKIZD TWHI L, . HE bt
PN w WTHEARTEZBMET S, In this course
THEE 259 32:';*:27 at Shimoda Marine Research Center,
EYREtEIF—I1: & HEEKE Frricsl s Sl . |students will survey marine animals on a
EB09203 %%E%otﬁ? 3 1.5 1-2 §¢, &h ‘t';"/ T4 —= VLN lrocky reef, and conduct field collections A
- P v LtHF— of planktonic and benthic animals. This
oa— will be followed by lectures and

laboratory observations, providing a
deeper understanding of marine |ife.
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Lectures cover basic knowledge about
animal cell culture(cell cycle, growth
factors, extra-cellular matrixes, cancer
cells) as well as application of cultured
animal cells(hybrid artificial organ
production of monoclonal antibodies.
alternative for experimental animals)
Lectures also provides basic information
about biotechnological approached for
setting up animal cell bioreactors.
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Lecture covers eco-engineering
technologies to restore deteriorated
environments including following major
existing issues; 1) Rehabilitation of
enclosed water bodies in terms of water
and sediment quality improvement.

2)Biomass energy as a renewable energy and
its effect on reduction of green house gas
emission, 3) Impact of aquacultura
industries on coastal environment
including mangrove forest
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