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LITORBEA BOESTIZOWTHRELAR SV,
RERFET, BEA BOFRFNICSE LHEAVREY, (53 2#)

wo (1) ~ (7) OTHBLY bIHALZZRNL, TEXAMYFFEMICTABLAIN,
(Choose 5 subjects from the following 7 subjects, and explain each subject in detail as much as

possible.)

(1) BROAT I 427 (alternative splicing)

(2)  E7xEAl (reducing agent)

(3) A Frsii—  (hydropathy)

(4) NESBFEEMSM (Mlinked glycosylation)

(5) TwmFArF—4#&/3% (Protein Data Bank: PDB)
(8) #A— k77 ¥~ (autophagy)

(7Y  WFEVHA 71 (ureacycle)

wOME (1) a), (1) b), (2} OETITHOWTEELRZS,

(1) *&oa), b) &, £ESTOSH -BROFELLD70< 77 4 —ZBTHWTHD,
FRENCED R ERR TEZRE N,
(The following questions a) and b) concern chromatography used as a means of analyzing
and purifying biomolecules. Answer each with appropriate figures.)

a) EFESTFORBUTIIEMRD I/ o< /T T7 4 —2AREDEIZENEHTHDH, €D
HHICOWT, 287 574 —ORBLERBOSTFHEROMEGHA LRIV,
(It is effective to combine multiple chromatographies for the purification of a
biomolecule. Explain both the principles of chromatographies and the properties of

sample molecules.)

b) Zuw hFF74—lBBERSTFOBREOE=F Y L NELEEOREIZOVT, |
RABIZTEL DEFMEFETTHALLI,
(Describe the monitoring methods of biomolecule elution and their principles in
chromatography, including as many cases as possible.)

(2) FURNTHEOZREEORFAEEHALRS,

(Explain how to analyze the tertiary structure of the protein.)
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ROFEENZDWVTEHBRICHRP L7 XUy,
(1) 10nm 2 a <5 4## (10 nm chromatin fiber)
(2) 7m~=FLUE5Y 7 (chromatin remodeling)
(3) #E=— F RNA (noncoding RNA)
(4) TaATYA VL7 (telomeric silencing)
(5} BEIE-FHEIE (gene amplification)

OB 272 X0,
() FFFLVURRX 7 LAY R (deoxyribonucleosides) & UAREX 7 LA I (ribonucleosides) o &R
(modification) 23547 2 3LiEBHE (a common feature) & FL&EA (a differentia) , 78 & U BERD
EMFEIEZE (biological significances) (22 TR~ XUy,

(2) BER OB A8 (mating type) ZBHRIZEET DA€ v b J&TJI/(cassette model) T, HMR &= (locus)
%ﬂﬂﬂﬁﬁ%@f@%@#ﬂ@&éﬂi}Mﬁﬁh%&@%#;ﬁbhéwfi&<,%ﬁﬁ%
BOa 0 =0MMELRD I EEBELTWD, TN ERBTABR L LTEDL R Enmbh
TDHaR -~ &by,

(3) 1983 FED / —~)LAFRE - [E5E (The Nobel Prize in Physiology or Medicine) {3, Barbara
McClintock 23S E L7-, HBADO%ERE (achievement) (=2 TR~/ &,
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LIFOMBEA, BOSTITHE LA X,
fREMMIL, BEEA, BENFIZE LKAV S W (8327,

TO(L) D5 (4) DEEAUS W TRIBICTHRBE L2 S0,
(1) /Mi/NEZ 7 A4 — (vesicular tubular cluster)
( 2 ) BORBEE (homotypic fusion) & BAIFES (heterotypic fusion)
( 3 ) WEEY (reverse genetics)
(4 ) LB T % /LX—BEN (fluorescence resonance energy transfer, FRET)

& B
WOV ZE Z Ap &y,

AT
Be5 237 & (membrane protein) (X, #MME (cell membrane) LCU L ASE (phospholipid) o
MEMEIZ L > TERICBE (LE) LTWwWab, iE, $rsn T, MaEEoBERS /8
JHOHBLBEZHIRL, HAEEICRE LRI D L) AN LN E s TE -, TR,
(1), (2) OBENES L BOBEZHIRT A B4 5T L,

(1) BEZ7F (lipid raft)

( 2 ) BEE# (nembrane skeleton)
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UTOBEA, BORSTIZDWTHEELMRS Y,
fEE R, BEA, BEAFRLE LAV I (FEF2H0,

"D (1) ~ (7) OBROPHE 5 2RV, T2~ 3TRE CHIRCHALRS VY,

(1) CrefloxP A7 A& (CrefloxP system)

(2) v arl—7d—34 )1 H#— (Spemann Organizer)
(3) IEHHMIESE  (asymmetric cell division)

(4) FELRELEF (maternal-effect genes)

(5) 4rEirEEt  (segmentation clock)

(6) E®AT7x44 2 (morphogen)

(7} J7#H)  (lateral inhibition)

WORREE (1), (2) I 2OWTRRIE LAz &by,

(1) = 5 /4 % (model organisms) & L CHW B 5 ya v ¥ a v s3x(Drosophila

melanogaster) = #t s(Caenorhabditis elegans) 122\ T, L2 NEREICHERT2RRE

WL, BAEMFEOERICES LIEHARE DT DB S,

(2) B4R TIREAR LY b ok a 2FEEOSMAE L 5, SfEtilia(totipotent
cell), ZREMEMM(pluripotent stem cell), Zr{LEEER M (multipotent stem cell) D3 {EES]
OEVIOWTEA L, FNENFEETREN,
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LT OREEA BOETICABE LR EWN,
FRERAGL, RBREA, BENRFNICE LAV SV (83240,

A (brain) @ = = — 12 > (neuron) ALK D N4 WM (endocrine cell} ARG LE R A= a—o R
M R EEDY (neurotransmitter) 0/ F 3 (hormone) 45 L T 7/ (signaling) &
THe LTO VT T IARZEREIUZ DO TEIR L Ci Lz 8y,

(1) 7 A B (synaptic type) D 7 {mERET (signaling mechanism)

(2) ##E457 WA (neurosecretory type) O3 7 /ARIZERE (signaling mechanism)

(3) P (endocrine type) D 7 {mEHEE (signaling mechanism)

(4) EH W (paracrine type) D 7T {52 (signaling mechanism)

(5) B4 (autoerine type) @i &b {mi#ER (signaling mechanism)

fil#E B

FHEEM P (vertebrates) D IM(brain)iZ D2V TR ORIV ZE 27280,
(1) BFHEEN) D Abi(brain) © B AB91#E & (basic structures) % Xk L, A AL AT L,

(2) T HEEN ) 00 b P OO #R AR [E] B8 oD 8 SRR FE (process of neuronal circuit formation) & #Eait X,
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LIToMBEA, BOETIIDWTHRE LR &,
R MG, BEEA, BERAFNEE LAWY S W (BFF 28,

prrEA

w5 SOV, FRAFNERICEIan

(1) K ETL-EHLBOZVVEEY (organic matter) XA 1FETEHEAR IV,

(2) B4 (prokaryote) Th HNEAMME (photosynthetic bacteria) &7 /7307
V7 (cyanobacteria) M¥A L (photosynthesis) MAREF B0, L LAVT /AT U TORE
b BN (eukaryote) OIEMIONARBNE TV HERHE 3FTLINTRA LGRS,

(3) OISR (intercellular space) DER /K TEBETHLENFEH > TR LHERE 3
TTUN TR L 22 &0y,

(4) fR# (root nodule) MERKZ L TWAB I EICEDLHIRFIENSH DL, 3ITURTRHAL 2
by,

(5) Mz 5iT 2% k7 10 (xanthophyll) OWENZ-OWTC, 3FTLAN TR LA S,

[EiRE B

R OEED —RIT, BEORETRVBSNEIDHEREBAY (variegation) &), ZOHA
DL, 2 A L AR (virus infection) 04 9 kx4 RREEICL > THEERI SN D, Bi5T
DOER {(gene mutation) Tl o THLEAYMRBEEIENDLIERED, JOHE, — T O RERE O
BEFHITELTWAIC b AT, BEAY LIS B T—EOMBE T I RDEBEVWHLLILD A B =
ZIEONT, BB OEZTLIVOT, REMICHIALL IV,
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LT OREA, B ORTIZOWTHRRE L X0,
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FIZE A

RORBFECOWCHBICEA LS,
(1) BEDE (density effect)
(2) ##5t (phytometer)
(3) BEEH (detritus food—chain)
(4) B4R (surplus production)
(5) Lis#fi# (welting point)
(6) 2¥kE® (secondary succession)
(7) Bt% (formation)
(8) EMHhEk{LEaiEe (biogeochemical cycle)

fEIRA B
ROBRE) & (DN TEZ A&,
(1) HHAERER (forest ecosystem) (CRITDRBRBWR (nutrient salt cycle) (25U T, Ca
(caleium) Z Al L THEIR (diagram) ZFHWNTEB LA S, £z, FEHERRICEBITA
Z O Ca B3R & IRFRTEER (carbon cycle) Dt (difference) |2V VT hR A &y,
(2) HUBRIRAB(LDEE Z B A 5 =X A (mechanism For global warming) (2D THEIBICR~LA2 &S0,

7, BB EEE (nitigation of global warming) T HBICIE, PO LS A2 E (vhat
kind of ways or plans) 2R#z Hh 5, AR X,
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PLTFOMEA, BOETIIOWTHERE LRI,
AL, BB A, BOENTHILE LIEAWEE Y (85280,

FRE A
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{Explain the following words and phrases in detail.)

() F7XOBEBHTFRNF— (Gibbs free energy)

(2) BMZEES B kDM (specific characters of water regarding heat)
(3) ACIKRERE  (phase diagram of water)

(DG % 37 BIHAIZTRE (G-protein-coupled receptor: GPCR)
(3) # N 0EHo U 8l (phosphorylation of proteins)

fi7E B

WD 2 ODORBEIZEZ R E N,
(Answer the following 2 questions.)

(1) LA BRI OBHRE LT, RETRER ERTHD & 380mm < HVHE 780 nim < 51N ET)
ARATABAENEZ 0N ? FOFHERLL, X5k, RABUASAOEEEEFAHL TV SEH
EEIIENL oD dh DO, TORMBHL 105 X,

(Describe why organisms mainly use visible light (A = cq. 380 - 780 nm) as information of electromagnetic waves.
In addition, there are some cases in which organisms use electromagnetic waves apart from visible light. Describe
one example of these cases.)

(2) WERAEGEZFE LKL TVWAHFEEE, HB LEBEIKBFET 20 ? £IFKORELNH 5
MO EEPTIRENLS &5, FOEAE, BOOEZLTRVWOT, MEFM - AR R LT
J:u

(Almost all the researchers first want to find out the existence of water or the trace of water in a target planet,
when they seek for extraterrestrial life (or exobiota). Describe this reason from the viewpoints of physics and
biology even in your own thoughts.)






