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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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This lecture is
planned as face-to-
face, but it may be
changed to online
depending on the
situation. 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

Syl labus 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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EBS0153  Bp#R#En P RERI 3 1.5 123 #B 4-6 28403 IE@, 86K Kith |In this course you learn about comparative
anatomy of echinoderms (sea urchin, starfish
and sea cucumber), molluscs (bivalves,
gastropods, and cephalopods), and
vertebrates (lamprey, hagfish, turtles). You
also observe embryogenesis for some species
to learn evolution of larval forms. In
addition, you learn basic statistics in
taxonomy.
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» 2B208 . understand the diversity of multicellular Z /N A Xomanaba% D 1§
EBS0171 Eh¥Rfi s 5811 1 1.02-3 FXC k4,5 98209 A ¥ animals from the viewpoint of evolutionary |#RZEMEEL TS
biology. In particular, learn in detail the |L\,
origin of the metazoans, the evolution of FEBBEERE.
the diploblasts, mollusks, echinoderms, and |ZEFETRE,
chordates, and learn how to reconstruct the |Z#kta—X. GloBE
evolutionary history by comparing modern a—X. JTP
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Diversity, classification, morphology, NBEZEET DAEEME
ultrastructure, life history and phylogeny A&HY EJ . BIEICHE
of non-green algae — glaucophytes, L. #H. &% 0>
rhodophytes, cryptophytes, /3R {omanabaZ D1F
chlorarachniophytes, euglenophytes, mERERLTLESE
dinoflagellates, haptophytes, and (A
stramenopi les.
This lecture is
planned as face-to-
EB50211 iEMIRM BRI 1 110/2-3 %A £2 | 2H101 AHE E—E 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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ultrastructure, life history and phylogeny |FEELTLEELY,
of green plants, including chlorophytes and
land plants. This lecture is
carried out online.
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detail.
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Collecting, observing, identifying and
culturing unicellular freshwater protists
(algae and protozoa). Students will use
light and electron microscopes and a few
basic molecular techniques.
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Topics in protistology. Cellular evolution, #{#FEMEL TS
cell biology, sex and reproduction, Ly,
AH #—ER, HIl phylogeny and ecology of protists will be
JaF4« R bOC— (R , 4Ty, 7BHE &, % the subjects of this lecture. This lecture is
EB59101 A A TE 1 1.0 12-4 FkC £2,3 | 2H101 T Ny 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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situation. See
Syl labus or recent
information from
manaba for detail.
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This course looks at the major transitions |#>54 2 TEM., B
during vertebrate evolution, particularly BIZEL., B8, &
focussing on the transition between water D5 /3 X {Pmanaba%k
and land, and the adaptations which DIEREHEELTL
T RN facilitated that transition. The =LY,
EB5O151 Vertebrate Evolution 1 1.0 2-4 #AB | A3 22352008!5 :’;7\'7:1 Z7 IV versitication of animal life on land, and | HIECEE.
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In this lecture, students learn programing |manaba% D1&#Rk % 2
techniques for manipulating a variety of LTLEEL,
EB60014 o4 5341 4 1.0 2-3 FULAB K1 sk EE data. They will also learn simulation HKETEX,
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f=, P FREFHEE L ABEDOFEREMAELE |V FIREBZ S
=2 N ERETARTOERNORAFETE (TEMFHELEZES.
RET 5, (EWYTSA FEICTHREEST 1T  COVID-19DRFIKREF
3.) IT& UIRERBORE
TR Af S NEZE BAHE
EB63121 5FiiLa1] 110 2.3 BB A2 T8 e RE BnIe. MBLE
(22 BE. BH OO
L. #@E. & 0>
S /N A {PmanabaZ D1
mEERLTLLZEL
ERa—R. oS54
v (RN ARE) . #+
UIAU(F TRy
RE)
DFEEESHFO2OD REY I RITDONTERS 4254 U TEM,
T3, DHREZLEDTHILMEAKEICLDE BBICKEL, BE. &
BRIADHEICENT, HEBETHIRERENN FH O/ R0
ERAEANEFNARTILT 2BEEHFHELDOE manabaB DIFERE MR
. F)Il RA, FEH NRRT D, DREFENTFHEL BPOSHE LTLESIN,
EB63131 | FiEILZII] 1 1.0 12-3 FAAB A3 2B309 787 ' BRT4—T501F, BEBEOELICE->TSH
oENTEY, FLALTRRTZ AT |FRI—R. 054
BETHD, COLSULFREELFZOHARDER ~ (RABNARE). +
KEBHT 5. US4V (F TRy
RE)
CORETE., 7/ LODTFHILEMEOEID HEEEERIF,
EDESITEELTVAMNIDNTEREHT  COVID-19DELIKRE
%, BRADFHEIETOELRICDOVNTRZALE, ITLYRERELEE
REBIET, ¥/ LOBEISEDL S (CHEAH NEZEET HAHEM
SNHEEBET INEESR, PTHILEREE BHYET. BIBICKE
MREIIOVWTRARL I LEHE L, BELELENS L. BE. &5 O
J LOBFHEILE LTHASNIWLDAD b | 5/3Z Pmanaba%k D1
Ev Y ERNT %, mEERL TS
This course will focus on how molecular Ly,
N evolution of the genome and evolution of the
EB63141 b FEAEEWE 1 1.0 2-3 morphology are related. After learned about @FEEZFHERERAE,
several kinds of molecular evolutionary HIETERE,
processes, students will learn how the FHRa—R. JTP
genome construct the 3D morphology during
embryogenesis. Combining what they learned
about molecular evolution and developmental
biology, students will learn several topics
where the morphological evolution is |inked
with the molecular evolution of genome.
EPZOHRRTHRONET—EADFEALR, £ V54 U TOEM,
RO—EEZFTEFAND TERAE] IT&->THL BBICKEL, BE., &
hd, RERTIE, COESIBT—2DOREBITH FH DT/
EB64011 | #IBaEM] 1 1.0 2-3| #AB K3 | 2HI01 KiE —B5 BUMHFZONSHLHNBE. TOERELLE manabaB DFEREHER
FFZITOVTHERT . LTLEE,
HERa—X
EYBRRERRT H-ODMAWTFEELT, 5 A 054 o TOEM,
VARAE—a iEEDIAVEL—4—EEE BIEICEL. #EH. &
L=/ VNS A M) YO BRFEERRT 5. E O AV S o}
This lecture introduces the dark side of manaba% DR % MR
statistics. Starting with randomization LTLEEL,
techniques, students learn relationships
EB64021 \#ER4WZEI1I] 1 1.0 1 2-3] #kAB 3 Bk E£E among different domains of statistical EETIEE,
ideas: parametric, nonparametric, null o —R. JIP. F
hypothesis significance testing, 54 v (RBENAR
information-theoretic methods, and the &)
Bayesian methods. EG340211815&E D RIE
[FRHIE,
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HEES P B2 wen BFR spvn mem | sz A BemE o
BEETILGEICLPERMHARE., BT —4 4254 0 TOEM,
[CEDCERFHHROBELET H2FHEL L | RRBEBOFERGLE,
T. ERERBEZAV-EREBFHAREEN BEICEL. 8H. &
T%. E O IAV S o}
B This course illustrates theoretical aspects |manaba% (M 1&E#R%HERR
EB64111 IBER4 e 1 1.0 1 2-3 #HAB N ik EE of ecology with examples of laboratory LTLEEL,
exper iments to connect mathematical HETRE,
expressions with ecological phenomena in H|RI—X. JTP
nature. EG34T11B/EDREE
[FRDHIE,
L2EEMO T —IL KT, aVE1—4—EE HBETERE
oo Ial—Ya v EFNRATRRELEL 9/24-9/28
BAL, BRERFOREREERET S, MEEDOBISHETH
FEk Students learn theoretical thinking in the |AIZ&ZIFTLSC
A H BE B4 ET g Do D oy field in Japan by comparing &, . EHRa—R. %
EB64153 ERMEBFHNRE 8 1.5 8 ==} e ik #E results of field experiments and observation |BFSICIMAL TS
with thosegenerated by &o . BIERFIER
computer simulations. TiT3. . #0342
(I 75 @ 2Y)
EHERFE 20 HELMEICT—D 1 DOELLE F 54 O TOER,
MEAVTIOBRGEREEHET IMRARE EEFEOFET L.
LTHREL, EIEEBROBRULIELELTE BEICEL, #8EH. &
RBE&E T, 7/ LBROLELSH, FRCER #H DT3P
ISBT BICAMELRAICEDONTIVD, RiFE manabaZ D1ER % REeE
EB69401 HEim&EMEIRFE 1 1.0 12-3 BTIE EMEGFERODSEHEHL, KEAHIC LTS,
FET DHEEHLGERERMIC, EVOSHMELN BEEFREERF.
HELT A EERT D, PTL, EWELIC BHRI—R. A54
BOTEBANR-TREZERT L LE2TEL |V (ARRARER)
BiEET 5.
MR TN TOEMOREFEREMTHS, A HETHHA.
BETEBLHIC, DHEROKICY LEEFES COVID-19DBEIRRE
MIEEREE—F—2 /N0 E, DMIBORS (& UIREBELERSE
FRTREGYELBRRELCY LY T MRS NEEEET HAlkEM
B2 NV E, JMENNEMBALR. 4MaE KHYET. BIEICKE
EB71011 ffRa4#=] 1 1.0 12-3 &AB A3 2H201 | HREF BERER BB OERNGEBACOVNVTHEET L. #BE. &5 O
%, S /3R omanabaZ D 1E
mEERL TS
Ly,
SFMERI—R
BIEOZEBSI VTR F—2 X (M) L EDH 4054 0 TEE. B
falc#2 C 1808 - BAE - MEEEILOEAMAERR BICKRL, BEH. &5
’EWJ;& Y, EICHIEOEBEHIEICBEHS5F A D5/ R dmanabaF
HZXLIZDONT, S FHRENZHUREAL LS D BLTLE
EB71021 #ERaE#11 1 1.0 | 2-3 | FAAB X2 | 2B412 A Fi— MYBERBET S, HREMFEOR éﬁfﬁ&ﬁ&
SFMERI—R
EBT1121{E15E&E DEE
[FERBHIELN,
EHTFHORTRFTHS 2 ANV EFEBNLET SEEREEZRETP,
BREICHY . ZOREZTE VXV EDOEFEE COVID-19DBEEIKRE
BOAGELTHBBENEST S, BHL20Z /8 [C&YBEBEORE
VEIGRRMICHBESNTE Y., ZORETER NEEEET HAEEM
DEFEEFLEEGOEFICBRATHD, K KDY ET. BIECHE
ETR. BROZ ONVENBERET 20FH L. @H. &5 O
FLETDAEBNEERERFOMRERZ TR | T/ X Pmanaba% D1F
T%. mEERLT L&
Proteins are in a dynamic state, which is (A
regulated by protein synthesis and
degradation pathways. This lecture is
Each protein is degraded in a degree of planned as face-to-
s , " selectivity, and its regulation is essential |face, but it may be
EB71031 #fasE 111 1 1.0/2-3 AB A3 8412 TR BH for the cell homeostasis and viability. changed to online
In this class, we will learn the latest depending on the
findings on the molecular mechanism of situation. See
selective protein degradation and its Syllabus or recent
physiological importance. information from
manaba for detail.
RETRE,
SFMII—X.
GloBEa—X. JTP
EB71131, EG351311&4%
EDRIEIFZDHE,
SEITELGMIBEHCOVT, ThEXZDHTF HFEEQEBARTH
EBOBELHEICTOVTRRL-ODERET AERTTVSC
3, 35{.!5; Wﬂ%@@?ﬁ&i@@)ﬁ&@?ﬁﬁtﬁﬁ &o . HFHMAD—
% £ N AT BEUHRRAMERS SHMRERICONTE | X EZHKICMALT
EB71073 #ARR4EMFRER 3 1.5 12-3 B H4_6* 2D417 z;}; BAR. 18 LRI ., HABBRICEIBRERTLEET WA &, . BEBERE
- 3. IFEHBTITS. . XA
LM EIOERE
ENBE,
Feeding RNAIAIC & SIRRDBEEFREMEEE HEBETRE.
B Y ORRBREEA L REBAER, Mialc MFEEOBBHAETH
BIFBRFLREEGESFHRENFOERF A2 FTTSC
EEBET 5. &. . HFHEAD—
K% A — FE Learn experimental techniques for molecular |R. E{zF#E#Ez EER
EB71153 | o FAEWFRER 3 | 1.5/2-3 EA 20413 " o= (cell biology, such as gene knockdown EET. FHRITIA
4-6 i, BE XE experiments using nematodes by feeding RNAi |LTWAZ &, . BE
method, gene expression analysis using mouse Z}IFEHETITS. .
embryo and stress response analysis of X
cells. EG35153EBEDEE
[EST oA AN
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HEES B4 EER EEFH | ERR BE HLYKE BREYE #%
KFETIE., PYREBRICVDELEGFLAN  HECTHHE.
U SEREL AL - HEBILANILD A D = X LOERE COVID-19D IR R E
EES ICR VIRERBORE
NEEEET HAREME
FEB BEAY, AR NhHYET, BIBIZE
EB72111 FEEEYF] 2-3 &AB 71 2H201 1, HEE EfE A L. BH. &#H 0¥
o &4 S 73X omanaba% D&
mEERLT LS
Ly,
SFliaa—X. AR
EHa—2x
BYREENZOEEL FEY I ZVNOHRY BRERO—MTHEEE
LIf, TORBEEMTHLELLIC, RAMDR ERIFLTEY. BE
EEMPORKEHN D, ISBEL. BE. &
D5 /N X XomanabaZs
FF By, N DIEREHRBEL T
15 8 BE A &N, COVID-19 R
EB72121 | F&EAWFII 2-3 FXAB X3 2H101 O 84, %% R, g;gz;*;iéﬁ;%
W W BH 8T RRNEELE
FEN E%ﬁ # AN H Y ET
RETERE,
AFHEEa—R. AR
£#Ha—2X. GloBE
a—X. JTP
RBUETILEYTHEXA02 300301 HEEOBBHETH
ERAVT, REBREHHS BT FOMEL, TERTTVSH
TNEBRTB-ODFEICOVTOERERD &, . HFHEI—
9 B Bm %, BHITIE, MHE, PR, TLTMEL V- R AMEHI—R.
Bk NS /J\H("If o f:%%iﬁ%’é‘@ﬁl% . %ﬁﬂ&l:ﬁ(féé{ﬁ%%ﬁ%ﬁ BIEFHRIRAEREZS
EB72163 | Z4 £ HFEERI] 23 A 20410 |5 7 Pl RBELVE VRV EOREZE. insitu N4 T & BHEITMALT
4-6 oo R B g u—0 3 aeasaeReneALT VBTl . BIEER
B BT 5, /-, RECLBEQLEGTFORERE (BB THTS, . XKE
[SEL2TES VS EENELDOMNEHEL, | WISH (BAB). HE
BLTFEREQOBERISOVTERET S, EB72153{615& DEE
[FERBHIELN,
BEHPIVOBRONER (AE - WA - BE - NEEOBRBHETH
TEFLER) SOV T, RREOWMMRE, BEER® AERTTNSHC
MREMeE Vo -—EOEKEEBEEHEL. L. . HFHMAI—
- ;;;‘.2 2% ZE%J BEZAERICHTRREBEOXARGESVIC . AMENI—X.
s . - K ) ) MEREERT S, £, BHREAHMLOMER FHLEITMALTWLS
EBT2173 | MR 2:30 BB Ty A0 ZONTLR T MEALULBEOBERBEBLC. KHLE S, . EEBRILE
LT 42 4 MEESMELE-HBOEMFHNLTREEERY BTITS. . d@E
N EB721531815& DR
[FRHIE,
SRR L ARAEMIIC LABIRICHME L= L M ERRME 4 > 54 > THE.
FTHIEFORE, 2 FBE EPEE Miam BECKEL., BE. &
STFIURE WEDHREERICOVTRED b O F/1IRD
EvIRLRAGALMHRT 5. RIFRFICHS |manabaF DiER & HEE
mE BFOME BEDSHEICOVWTHERT S, LTLESL,
EB72211 B4 2-3 Eﬂ** EL ;‘gﬁ 50 9/1-0/2
AFMEEI—R. F v
4 v (RERAE
), Frs40FY
FI U RE)
MEMFORRMBE L TELDFRELDHE 9/12-9/16
EREHDMEAVT BTEEED BT FEEOBBHAETH
EfEA, MRSMEICET 2EE TV, ChoD®R AIERIF TS
S gﬁg _— s BEDAFRECOLTES EEFHAIE £ SFHERa—
T BRR WE —5. 45 BERL, . R R
EB72253 | EMEMFHBEE L N S Fat. KA
H— LTWbZE, . EE
BIRIFEHTITS, .
pofr]
Lecture will give you several topics on FUS54UTEE. B
physical, chemical and biological properties {EICHEL. #E. &H
of ocean to understand the physiology, D5 /3R {omanaba%s
reproduction, development, biodiversity and |DIFHRERREL T2
ecology of marine invertebrates and fish. Y,
This class will especially focus on the This lecture is
E —B 7OX following aspects of marine life: [ife planned as on line
Fq—= ':/)w\. cycle, locomotion, sensory reception, style. See Syllabus
EB72911 @ 4¥] 2-3 &AB K3 K . biomineralization, biogeochemical or recent
< L’ﬂt?—_ distribution, photosynthesis, respiration, information from
va—v calcification, nitrogen fixation and the manaba for detail.
impact of climate change. We will give HETRE,
examples of marine organisms under STl —X.
planktonic and benthic conditions and coral |GloBEa—X. JTP
reef. The history and present situation of |EG22911{EBEDEE
marine biology research will be also FRBDHE,
included.
Lecture will provide several topics on FUS54UTER, B
marine organisms, including fertilization, BIZERL., B8, &
cilia and flagella, gene-manupulation, D53 X {PmanabaZs
development, self-non-self recognition, DIEREHEELTL
evolution, animal behavior, population =LY,
_ o~ ecology and marine environment. The teaching
fEZE —5B. %A staff of Shimoda Marine Research Center will |This lecture is
EE A0 B tell you about recent progress of their own |planned as face-to-
e /g, hEF 48 |research. face, but it may be
P changed to online
EB72021 i1l 2-3 BB k3 B e R deonding on th
'7__4_:' L situation. See
N Syllabus or recent
D bﬂ'?’- information from

va-—v

manaba for detail.

EETRE,
S —X. JTP
EG329211615E DEE
[FBDHIELN,
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HEES B4 EER EEFH | ERR HLYKE BREYE #%
BMEEHEN ORI T IREOPFTEETINNS, 4054 U THE.
PBYOTBEFET 2HERT. EYAELSE ERKEOHMAT L.
EFREBECOLEHEADHT, HRLEL-LOO— BEICKEL. EEH. &
DTHbH, KEBETR., HEROBERELZH H OVIN\RP
HICOVWTERET L6, —a—RAVOERMIE manabaZ D15 & MR
BHHEE ST TRIZB T BESEEOHFXICONT LTLESLY,
EBT3111 By iEep] 2:3 &M Al B S A ChooBRERML LT, WER ATEEI_X
NEDES ITRENGES @) 2ZEL. FR FCI3831BHEDRER
EHETHONER) . EOKSICHERERFT |[ERDHAEL.
0N GEEEFE). EQLSICEREICHENT
200 GEE) [TDONTES,
BYDRALERRERORAFRE R (EEY) HEEREERILTL
X2 BHRE. BEEHE, APBR. TLTESE 5. EEOEEREIC
s ' - BROEEMHEFR, B§ L TI%. manabaT®D
EB73121 EythaEE21] 2-3 FAAB Al BN ERAOTWinsiBRIRZE
FEFEEIRT B &
SFMERI—X
EE - BREME, BRG, D PREEREAN (7/11-7/15
B Ry T 'CLW%1§$E’¢‘1TLT:§1JM®?|J;:%&—&F’G,3’5&:0'% MEEDOBISHETH
B hAam T o RN ERT L. AR
EB73173 piiaie 2-3 C ' -7 3 ° €T, BEROAELES o . SHFHgO—
LIRS e LR ILTAY 5, 2 EHKITMALT
7L AR K WaZlé&, . EEER
BFEHFTITS. . A\
BEENMOETRICHE TIRALEERRLBE 4054 v TORMEE
EREOED Y ISOWTEAA HHIlEL NLOB RETP,
AN ORFODFHHMRILRZGAGHHRT 5. | EEREOFHML L,
In this lecture, the relationship between BEIZEL., BEH. &
various physiological phenomena and the # DOTIARP
environmental factors in the |ife history of manabaZfMDiE$Rh %2
higher plant will be overviewed for the LTLIZELY,
understanding from the viewpoint at whole
{E% §E$ i, plant to cell levels with adding the latest |This lecture is
s . > —/M @R/, /7 Imolecular biological findings. planned as on |ine
EB7ATI HE¥ERF] 23 BB & T4 AR style. See Syllabus
Tayv, N EZ or recent
information from
manaba for detail.
HETERE,
AFHEI—R.
GloBEa—X. JTP
EQ4111{EBEDEE
[ES o A AN
SEERBHICHRNEA TV IEFENONRE 4254 0 TEE. B
WA - BRE LIRS, 28 - SBORE 8 BICKRL. #3E. &5
RAFEH, EYMEDEESOENEEZLED | DT 5/ X Pmanaba%k
BELGRECERERY DD, EMEBEZORE OFEHREMREL TS
DESERBNT B, 0,
This lecture is
This lecture introduces several important carried out online..
topics for your further understanding of See Syl labus or
plant physiology, which includes recent recent information
advances in the research of vegetative and |from manaba for
TR reproductive development, and symbiosis with detail.
s . . aH kiE = microorganisms in higher plants. HETEE,
EB74131 |#EM4IE1] 2-3 FKAB &1 sk SrMEa—x. JIP.
roZ4U(F VTR
v REY)
1-5@E B (1 Oct to
29-0ct) 1 & FH, AT
RURBEFUSAY
6-10mE (12 Nov to
17-Dec) : FHi, + >
TIYVKREF LSSy
EG34131{EB5E DEE
[ES2 oA AN
EMORECHEEICS THHRILEVEDERE, RETEE,
BUNDE, BN KB MI/NRE, MIRRECT MEEORBHRETH
BLTHEML, ENEEFICETIERERDDS wERTTVLC
st oopm plnE EEBIC ABEECECTRRAZETERY &, . HFHMAI—
A& > E”l”‘f:"ﬁ 7— %Aﬁiﬁé%‘%?éo ) A E{G TR R RER
EB74163 #E#¥4 IR RER 2.3 FUA e Ran e This course aims to provide an understanding | &%, FHKITMA
4-6 w'f 2T LA R |of the roles of hormones, proteins, LTWBIE, . EE
varv polysaccharides and genes in plant BRIEIEHTITS. .
development and functions. It also covers @

basic laboratory skills for plant physiology
and moelcular biology.

EG34163{&15E DEE
[ExTor AN
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HEES B4 EEFH | ERR HLYKE BREYE #%
HMEOEANEYES LUV IRILF—RBS LV HETORBEERE
FIERICDONTHEHRT B, FIC, RERB., BF F,
R, REABHEO—RRBRICERZEHLE  COVID-19DREFIKRE
%, EIHHROBZIMY LIFODBEHEET HA. |ITLYUBRERBORE
EEFOEBMBORREICET H5& D TELGRR NREEREY HAHEN
%115, NhHYEST, BIEIZE
The main topics for this course will be L. #H. &% O
photosynthetic energy conversion, primary /3R {omanabaE D1F
and secondary carbon metabolism including mEMALTLEZSE
C3, C4 and CAM metabol isms, Ly,
photorespiration, and mitochondrial
respiration. This lecture is
s planned as face-to-
EB74211 R4 E{LZ] FAB K1 #AR AR face, but it may be
changed to online
depending on the
situation. See
Syllabus or recent
information from
manaba for detail.
RETRE,
S Ffifa 3 —X. GloBE
a—X. JTP
EG242111B1/E D RE
[FRDHIE,
TRTOEGEFHEXZAS KRB ISOVTHER 4054 0 TEE
T5, BFETE. HDEEERE. QIRILF— BEICEL, BE. &
T, Q)RBHROMELRE. ) RBBBEOF #H 0T/ IR
HOA>OT—IERY LIf5, RFTE, XE manabaFDiEHRZEHR
RDIRGEHIE EEE. C02EE) ~DEMFEEFR LTIIEEL,
O, ENDELGDIRE~DBEICEEMBITH L%
B#Ed 5. TELGFEBE LT, MAEMEENE This lecture is
5, HEAHOERELLETOENMTHBETSH carried out online.
%, RBELFI—XIZEZELTLVELEEL  See Syllabus or
gld 5. recent information
from manaba for
e . |This course provides an overview of detail.
i EB% %, 7_74 metabolism, which supports all life
EB74221 R BiEE{LZI] FAAB A1 U5 WA R 23 |activities. In the first part of the course, HETERZ,
> we will discuss the following four topics: #HFMEa—X. JTP
(1) Catabolism and Anabolism, (2) Energy EB74231, EG34231, EG34
conversion, (3) Nutrient transport and 21EBEDEEILR
Assimilation, (4) Regulation of metabolic BHIEL,
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.
KEREYDRER, FRE L VRRGEICEL HETHEE,
HEBRMWLMENE, RBEVORE, 2 VXV ED MIEEOBIEHAETH
de novo AELE L VEEFHEBELALTITN, K |AERFTNSET
BAEEP/ ELR/ D FEWPICET HEABMBE L. . HTFHERI—
Bifix=EET 5, . BERKIZTMALT
X2 X B =@ Experimental measurements of gas metabolism |LNB2Z &, . BIEEEH
EB74273 X4 IR EER FRA - A ? in photosynthesis, photorespiration and [FEHTTS. . @\
4-6 &, KA LF respiration, and glycolate metabolism by EG3273EBEDEE
microlagae. Mechanisms for acclimation to [FEBHELN,
€02 stress, N-limitation and P-limitation at
molecular level in microlagae. Analysis of
the function of selenium in marine
coccol ithophorids using radioactive Se-125.
EMAREEOEDRE, BICIRSMFACHE HETHE.
FTEIRRICEVTEELREKEER-TAMFE  COVID-19DRFIKREF
(BN IE, FNADKES L VEETE) (L YIRERBEBOEE
DEBEBRRT D, REEEEY HAREN
NHYET, BIEICHE
EB80011 | &#{LZ1 &AB 7k2 He £2 L. #@E. & 0>
S /N A {omanabaZ D1E
mEERL TS
Ly,
SREMI—R
EMAREPOEYRE, BICIRERBFCHE  NETOME R
TERARICBVWTCERLGREERE-IANFE &,
(BHSIIBS A OEREMRRT D, COVID-19D B AKX R F
IT& UIRERBORE
REEEEY DAlRE
EBB0021 &L Zll FLAB k2 H &2 nHYET, BBk
L. #@E. & 0>
S /N A {omanabaZ D1E
mEERL TS
Ly,
SREMI—R
EREEAETHIEERNTHLI VNV E, . HEEOEBHAETH
i' homr Ak BEGEORERWLEN - EEEEER/T S, £ AERFTVSC
N . Xo- H A f-. BRRCOBHFMGHEITEEEE L, BR &, . SAEYI—
EB80043 | 1t ML FRER] B L ) NG % OBECOLTER, 2. EHKITHALT
4-6 WaZ&, . BIEES
BFEHTITS. . A\
BIE. 1. HE, BE., HRE. HEOREL MFEOBRBHAETH
B- FE, 2. BROXEFEEMHCHTLIER 3 A2RFTNSC
” - EI4 RRER, HEE a—7»;@;@5%2@%%&¥§§L\;%Eﬁ’& &, . BR%EHa—
EB80053 | fsF4E magEER] | ‘B ) R [SIANE AV -EBRHTRBREFEEA, | R BHKICMALT
REMILFRE woxe EA BB kg, cwEtnEEanL, ARARORE 1AL, . BEER
4-6 HIREBREIEERTIL L LI, NI4T vt EEBETTS. . BE

A DEBEIZDOVNTHEA,
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WS OWDEYEEMEEZ SR L, BIDMAEICK 20225 EREE T,
TEHINREHET DI ERVENORE, £BR MIEEOBESHRETH
HICREFTEELEDARRNICE T 2BEBALE TERTTVEC
DEBRETS . & . IEREYMa—
EBB0063 |tz AL RERIT] 2.3 2. EERSISIMA LT
WaZlé&, . BIEER
[FEHBTITS, . HFE
St R AT (Z2AE )
1. HE, BB, BKRE. MEORBERE, 2. 2026ERHEEY,
BEOXEFEEHICETSIER 3 3—J)L HEEOBBHETH
FAOSDFEEEOERE ISOVWTERETL. M TERHTNST
EB80073 b EAEML=ERI] 2.3 EMERN AR ERREM 22 Eo . ER%EYa—
R, FHEITMALT
WaZlé&, . BIEER
IFEHTITS.
WEY. BEYHNEET IRARESFILEHOS HETHE,
5. EICADKRERBMICHE - AE S TS COVID-19DBEEKRE
EYMEDDIC, TORELENDFHRBPETOE (CLYBEBEBORE
. ERAEBICONT, FREREYRICERT NEEEET HAEENE
HEICOVTHRET %, NhHYET, BIEIZE
EBB0211 | &E4E L] 2-3 &AB Al 2B411 E3H 2R L. #H. &% 0>
S /N R {omanabaZ D 1E
mERERLTLZSE
A%
ISREYI—R
KED231E, MEMCHTIRHBEE, ¥/ L REFRLENKETEE
TaT Y b INAF v T2 &k B EREEED AR A5G, HRE
. DPFELCTIFERHT D, -, BR - 42 BUILEHEENHYE
N EDOBEECEGFREREEDFLALTHE (T,
HIdELEBIT, TNODYEEE~DGAZMH COVID-19DREEFIKRE
. N EE. B %ﬂ‘é’é_o\%UGN/S‘Cli‘ %ﬁi&&‘ﬁ“&ﬁﬁﬁ@f:&)w I:it)%#%%@iﬁ#
EB81111 A {k#gesn F21 2-3 &AB X3 2H101 2 mae  IMICETERETIZEMHRT D, NBEZEET DAEEME
X8,k B BHYES, BIEICE
L. #H. &F 0>
S /N R {omanabaZ D 1E
mERERLTLESE
A%
HAREYI—X. @
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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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Lectures will cover topics on plant
biotechnology including control of flowering
time, circadian rhuythms, photoperiodic
responses, organ size and responses to
environmental stresses.

This lecture is
planned as on line
style. See Syllabus
or recent
information from
manaba for detail.
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Topics covering ethical, legal and social
issues in life & environmental sciences.

This lecture is
planned as on line
style. See Syllabus
or recent
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at the Sugadaira Research Station. The aim
of this course, through animal tracking,
bird watching, collecting insects, is to
provide genuine experience of the qualities
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