2023.11.20_0_¢€

2023%9A+-2024F4RAAFHEK
REZEHRAERTZMAFHELRE
EHBTHER

AR

O MEAM S R—YH 2 2 L2 HBRBBERICHER LRI,
O MERENABBROVN LMD 2 2 &2 HBRFABERICHER LRI W,
TRNTOMERMOFTEMIC, ZRES - REZLTRALRZIWN,

O HMRIH 8RB DOHFNS5, 4 BEZBRLU THEELRI WV,
B2 OERMIC, BRULHBEES ERIBEZEOMICEALZI N,

O BERFMERTHAMKIC, METIRBICOZRALRI N,
ZREHEETHARIC 5 BREUECONS 255, MEMRORBRBE & —HLaWESI,
EROMFNET D ENDH D,

O HBK TR, 2TOMEMRR W) SERBERJHAKEZRE LRI,



No.| 1 / E
2023F9R 202 4F4 8 ARHBREE
ARERAERT M RETRBEAEGRTEER
MEES { 1 B4 : MR A

CLFOMEA, BIZOWTHRELRZIW,
Answer the following questions A and B.

fE A
KD (1) 5 (6) OETOFEMTOWTHRICHHELZS N,
Explain all of the following words (1) through (5) briefly.

(1) MK (centrosome)

(2) Fa2—7Y > (tubulin)

(3) BEEHES (adherens junction)
(4)  Hela ffifd (Hela cell)

(6) MR (prokaryote)

i B
KD (1) (2) WBEAZSW,
Answer the following (1) and (2).

(1) /NE#iE (vesicle transport) VERIFZAIMT BT B (L2REORLEL DE 5 KERT T DY & 3 H I B
Do TW5B, KEHOEZRE/NLE, BOBEDHEERENSHRIN, MEEREECY >/
JETTERENN ROBENE S 5 298 /ME (coted vesicle) &L THIZFEL TL 3,
WE/NMEICE, TOXEERHEESY /N BEICE> T3EENSMSNT VWS, #B/NEAD 3 ElE
DETOEFE, TNENAHIET B EAMENREZE RSN,

(2) FHEIOFTAINZIRA 2 TINIZ YTV ZERNA 24 ) I (genome) &L THON, B
HTIIHEETER N, UL AE B (host cell) ICERALT, FOHIBIOMEERFIAL
THAZES L, MIlEhsHTIT<, FOBBZERBICHALRI N,
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UTOBEA BIZDWTHELAZI N,
Answer the following questions A and B.

R A
KD (D 5 (6) OETDHBRMTDONTHEBROENAYEZ2ED THRBICHBLZE W,
Explain all of the following words (1) through (5) briefly, including the name(s) of closely related
person(s).

(1) V(D) BEETHEER (VD) recombination)
(2) UARYA L (ribozyme)

(8) #E#E (adherens junction)

(4 Oct 3/4

(5)  CRISPR/Cas9

fEi7d B
RO (1) (2) WEARI W,
Answer the following (1) and (2).

(1) 2022 FED /) —N)VAEEY - [R2E (The Nobel Prize in Physiology or Medicine) I3 Svante
Paabo BLIZEZ 517z, HOFAE (achievement) 12 DW THERIZRARZ XN,

(2) 2022 FEED / —~)E (The Nobel Prize) DZEITIXE 5725 5 7= (could not win) A%, Katalin
Kariké £ H7EH S3N/z (paid attention), L DZEME (achievement) 12D W THEIBITHEAR
TRE W,
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UFORMREA, BIZOWTHEE LRI,
Answer the following questions A and B.

REE A
KD (1) M5 B5) OETOEAITOVWTHALLZE W,
Explain all of the following words (1) through (5).

(1) fR#K (metabolic water)

(2) ZhEREs  (effector organ)

(3) &EBE (osmotic pressure)

(4) RNA > —72 > X (RNA-Seq)

(6)  ISATITAEHN (pathway analysis)

&8 B
RO (1) (2) IKEZRIWN,
Answer the following (1) and (2).

(D E N OERZRN 5 #is S N5 MIRR DRI\ OB ) BN E S EBE S TIIER2 2 212D
WT, BERRCREZRATHEALZI N,
Explain the difference in the rate of allocation of blood supplied by the human circulatory
system to organs between the resting and active state with appropriate figures and tables.

(2)  REZEPIBNT, MiKIL H20VITEEE 1L 2RAFBEDOE L ORGFGEDRBHEL
25 T7IRL, MEDBVWIMERKRTZOMNZHA LIRS N,
In healthy humans, show on a graph the change over time in urinary flow rate when
drinking 1L of pure water or 1L of isotonic solution, and explain what the difference
between the two means.
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UFOREA BIZDWTHRELIZI W,
Answer the following questions A and B.

fElE A
KD (1) 5 (7) OETOEATONVTHALZE W,
Explain all of the following (1) through (7).

(1) HWHHEOBN  (symmetry breaking)

(2)  MIRERFL  (cell lineage)

(3)  TEREEGRERLMAEREER  (gain-of-function experiment and loss-of-function experiment)
(4) BMEPRBEET  (maternal effect genes)

(6) ESHifaL iPSHIfE (ES cells and iPS cells)

(6) JL>FT75vTETI (French flag model)

() BEKRFRMERTE  (temperature-dependent sex determination)

78 B
KD (1) (2) WWEZRI W,
Answer the following (1) and (2).

(1) H2BMIBEYOK T, BiaT X LBETY DSRS0 > TREICKEL, fi/5y—>%

R ZEPALGNTNS, ZOXIRBEFORE/NY — BRI NSHEBICONT, &
BORFZETTHRBPLZS N,
In the embryo of a multicellular organism, genes X and Y exhibit alternate expression
along the anterior-posterior axis, resulting in a striped expression pattern. Provide
multiple hypotheses to explain the mechanism by which this pattern of gene expression is
formed.

(2)  ERAEEMIEE OBOMED TOIRNE, RAF Y & ZAMBEER S BB REE D,
GHE, I EBROREBHREFEET 5720121, E0XdSRFEEANVNIEEVWS, Bk
HREREZTTHELLZI W, 2721, EREIBETIZAZHNEHDET 5, '
Although the number of adult stem cells is extremely small, they play an important role in
tissue homeostasis and repair. What experimental methods can be used to identify new
adult stem cells in the kidney? Provide a specific experiment that utilizes adult mice as a
model.
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LFOMEA, BIZDWTHRELRI N,
Answer the following questions A and B.

EIRE A

KD (1) 5 (8) ODETOEBMITONWTHEBICHIALZI W,
Explain all of the following (1) through (8) briefly.

(1
(2)
(3)
(4)
(5)
(6)
(7
(8)

87 B

N> kA  (benthos)

BEHEBE  (upwelling area)

r + KEgE&EE  (1/K selection theory)
HfiMF  (monoclimax theory)
BEHEEE (detritus food chain)
TED AcE (Ao layer of soil)

T HIT%  (soil respiration)
NAFF v — ONAFjx) (biochar)

KD (1) (2) IKEAZIWN,
Answer the following (1) and (2).

(1)

(2)

—REBOEITIBEZFHATIBICH NS N D EREHICOWT, BBEOMMIHE L
BRIAICBNWTEE L2 BFRWREREFRLULANSFHELHAL X,

Explain in detail the resource-ratio hypothesis used to describe the progression process of
the primary succession, with examples of specific resources that are important in the
relative early and late stages of the succession.

R 7O0=THeBHM, HD2VIIHBANESETIEBRRETIE, MEEREER (net
ecosystem production; NEP) Tid72<, #MERRREINEK (net ecosystem carbon balance)
EMFENDEEDFNL O EHRRBNL2ERTELEEX5NTVNS, ZOEBIZDONT,
INSDEERDOHTER L, NEP & NECB DBEWERBFZ TEZI W,

In the mangrove forests, agricultural lands, or the ecosystems with frequent wildfire, a
concept called net ecosystem carbon balance (NECB) is thought to better describe the
carbon budget than net ecosystem production (NEP). Describe the reasons for this in terms
of the similarities among these ecosystems and the differences between NEP and NECB.
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LLFOREA, BIIDWTHRELRS N,
Answer the following questions A and B.

fEi7E A
RD (1) D5 (5) OETOB/EMTONWTHEHRICHBEL I W,
Explain all of the following words (1) through (5) briefly.

(1)  ELEEE  (genetic drift)

(2) ¥R (masquerade)

(3) it (dwarf male)

4 N=FT14— TNV IEH (Hardy-Weinberg equilibrium)
(5)  RHFHOFEME  (phylogenetic species concept)

F&E B
RONTE AT I,
Answer the following question.

Bt (eusociality) VX, #RARDEHOBY THITICEMLL TER, BNATHRERHEONFH
(Hymenoptera) Tld, DEDDHDRNITENWTERAEIMRORLUEML TER 2 ENDM> T
%, W. D. Hamilton I&, NFHIZBWTRHICEWHEE TELSENEILL TEL L 23HT2E6H
IMARFREIE A 727, T — BRI EMEIEN B RSN, £, FORFOBELFHT L,
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UTFORBEA, BIZOWTRELARS N,
Answer the following questions A and B.

fEIRE A

KD (1) 5 (4 KETIKDODWTHEHZEIIHBELZI N,
Explain all of the following (1) through (4) briefly.

(1D — I, C+BIDIKAERL (photosynthesis) 1Z CsBIDINARL D B BN L) LI nB,
HOEDITE CsEMHZ N, CsBONARNEFNT/RBBESME ZORITT, F0BEESR
BT CBIMNEFRNT /AR ZHBEL /S W,

2 FINRVEOTF—IT 4 > (folding) BEICERT LML, &% (nervous system)
DEFEERITFEENEZND, TORREERBZY IS E, HRRAICEETAHEERZROHD
VRS20, ZOEHZFHFBALTI N,

(3) ZOMMMER (intercellular space) ZZERHMIF (mesophyll cell) ~DO=EftiRE (CO2) ®
FERERIN— B TH 2 EE2RITEEREEZRA, 72 EHIERIRA2FES OMNEFHEL /23 W,

(4) Z FEY) (orchid) DT (seed) 13D THANWDH DML, ZDOZEDAY v ~ (merit)
ET AU w ~ (demerit) ZFHUL I,

fi=8 B
ROBNIZEZ RSN,
Answer the following question.

H %7 FIARER (signal transduction system) 12 DWW T, H77 (output) #FDFEAS (nput)
W27 4 —BR)N\w 7 (feedback) T 38E (P) &, HAODFEADHEE (sign) %K& (invert) L TA
T4 —=ENY 28G5 (N) OFNFNTDODNT, ATDNEELUERICHANEDL S I0BT
DMEEAREN, £e, P) BLY N) OFA1 7O T FIVEEDERD, EROEWIZBNTH
WENTND EZEZSNBEMBRREZNETN DT DEIT T, FXITBVWTHHOHEANRED LS /2
EYERBREZRFDONEFTHAL I W, 2ZL, AN/ HAHOBEGREHFATSZEE2RDTVWEIDOTH
2T, TOEYEHRIIBIT DL TFIUGEDEED AN =X LEH > TWBREITZN,
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UTOMEA, BIZDWTHELRRIW,
Answer the following questions A and B.

KD (1) N5 (5) OETOERBICDONWT, TEXAEDEEMICHREL LI,

Answer all of the following questions (1) through (5) in as much detail as possible.

(1

(2)
(3)
(4)

(5)

TIJBOTNFZ, PINNSTFUEE, TANTEY, PSoICHTREED 1 wEED
= DIEEZETEX/TE N,

(one-letter abbreviations for arginine, aspartic acid, asparagine and alanine)
Ty TFIWVT =)V ABIH &M (van der Waals attractions)
Befb 1My, #Eor E3dh  (oxidation and reduction)

AT TFr X NVHRHZIEEEETMN, G ¥ 27 BHBUSEE SN MAH

(ion-channel-coupled receptor and G-protein-coupled receptor)

LR—& —BEGET W3S (reporter genes)

KD (1) & (2) IZDWT, TEAROEBMICEZ SN,

Answer the following (1) and (2) in as much detail as possible.

(D

(2)

P OMEMI /2 ETBNT, EEREOEBMEZHIEEEMEND, ZORENTE 5 HiE
z, HZRWED, FIVZANORERANT, ST,

The steady-state membrane potential in animal nerve cells is referred to as resting
membrane potential. Explain the mechanism by which this state occurs, with a help of a
diagram or the Nernst equation.

ATP O &5 73 b EWNIKBERFICBNT MBI RV F—HE] 25D Eisns Z &
HB., ULBLIENS, MASMRECBTBEEOTHZDOSONE LRI E—2HELTWED
ITERN, ZHE TATP —» ADP + VB ORBICBTHEEE T ILF 81

(AG %) 78—30.5 kd/mol EARBEREFNZ LITHRL TS, MASMBRCH T BE T 3)VE—
MEOEROEREZ, BEFHIXIF—EL AGY) Z2EEICANTHITEL,
Compounds such as ATP are sometimes referred to as compounds with "high-energy bonds"
in an aqueous solution. However, the bond cleavage in hydrolysis itself does not release
high energy. This is because the standard free-energy change (AG9) in the reaction "ATP —
ADP + phosphoric acid" is very large at —80.5 kJ/mol. Explain the real meaning of the
high-energy bond of ATP in hydrolysis, taking these conditions into account.
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