2025 FHAHBREFRERELEGNRFARHMLINMPBREAFHR

Entrance Examination for Master's Course, Graduate School of Bioagricultural Sciences

= E& B ZOFBEIZD2WLT (For this subject)
EMRE A Insect Science ( 8 H®®O3B( 1 #%E
Sub ject

chosen Total pages Page number

KOM 1o 4000 3MEERL BMS528HTEHF4MICEALRSV, M LIZ
BOBRERMEZzAL, T4 HOBREARZRHLESIL,

Choose three questions from Q1 to Q4 and answer them with Q5. Be sure to use a
separate answer sheet for each question.

Ml1. ROXEEFRA, LTOMWLIZERGSL,
Q1. Read the following passage and answer the following questions.

2323 NTE (Drosophila B)ICBTANTIDELE, A —ANRBELE-RMEFATESR
L, FOETEBELITS. —F, eAYawYaoNIRE (Scaptomyza BIENIAITERT B3
DOAVNIROMEHTHY, TISFEEZRLOETHHEMOEDLEZIFATERL, TOH
TEBETRHIEAHLENTVS, RIEOHRITLY, AL awlay N IRICETAF4OEAS T
72379 /3X (Scaptomyza flava) DEEHRIL, FARL 370239 /3T (Drosophila melanogaster)
DEBEYLA—RALERCEMTOFERRBABEEICELS WAT, FA0EAL 30 Y3 18T
OOMANOHFMAIE, (—ARBLERAFFOAVRSLYL, PISTEOEDOE
BEOBWLHAICLYBMRETHIER DM 0Tz, ELIT, 7/ LBRICKY, F102amPay
NIEBVWTA— R RBELERYBEFOEOVRSLIIHETIOREREREI—FT 545
JLEBAFAOEALAIVIVNITEHRAARELTHAEAHBEL, —AT, FA/O0EA
AP TIVNITCRETISTFEOHEMIIEEORS THAIAVF AL T R— I BEMICIEET
PRESBERIAHLILBHBALT,

Many fly species belonging to the genus Drosophifa prefer to feed on and reproduce on
yeast-fermented fruits. On the other hand, the genus Scaptomyza is the sister group of the
Hawaiian Drosophifa radiation and is known to prefer feeding on and reproducing on the
leaves and stems of Brassicales and Caryophyllaceae plants. Recent studies showed that
adults of Scaptomyza flava spend significanily less time in yeast medium than adults of
Drosophila melanogaster. In addition, Mneurons in the antennae of S. flava responded
more strongly to odorants specific o leaves of Brassicales than to odorants specific to
yeast-fermented fruits. Furthermore, genomic analysis revealed that the genome of S. flava
lacks most of the genomic region encoding @olfactory receptors (ORs), which bind
primarily to the odorants specific to yeast-fermented fruits in D. melancgaster. On the other
hand, it was also revealed that S. flava has ORs that specifically respond to
isothiocyanates, components unique to Brassicales.

(1) THR|BOICHELT, EROMAIZANT, BEFOGULESFAEDLIICLTHABRNE
ICERYAEN, AREHABICETRET LN, TOANXLITOVWTHRIZEHALG S,
In relation to the underlined part @, briefly explain the mechanism of how
environmental odorants are taken up inside the antennae of insects and reach the
neurons.
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(2) THIBOIZO2VWT, BRORESZSBEHRLGOLDFLHEEL, BRMENERESEIADS
ALIZDOWTEHIRICHEBALASL,
In relation to the underlined part @), briefly explain the mechanism by which insect
ORs bind odorants and generate action potentials.

(3) FAALIAVLAVNIRZFAVFALTR—IERBIIRESZEREIFoTLEL, £,
aAVVAVNIBONTIRERAA— AL EELE-EMEEOBAVVR2ZRETOMES
BHEOMICE, FISTFEEYIOHIOVENIEZRTIREZERLEHKBE-TWS,
CHOMIEEBEZT, EXAVamPaoNnIBOEOBRITFENA—ALREL-ENH DS
FIS5rBHEMA~EbRREIZDVWTERLEESLY,

Drosophila melanogaster does not have the ORs specific to isothiocyanates. In
addition, Drosophila flies possess not only the ORs binding odorant components
from yeast-fermented fruits but also several ORs binding odorants emitted by
Brassicales plants. Based on these facts, explain the cause of the change in food
preference of Scapfomyza flies from yeast-fermented fruits to Brassicales plants.

fl2. AALLEEICETHUTORWLIZEZLGZSL,
Q2. Answer the following questions about the stink bugs (Hemiptera: Pentatomidae).

(1) HALVEOERHADIFBIS ODLTHBALLGSL,
Explain the characteristics of the mode of metamorphosis of stink bugs.

(2) HALVEOEEZHETIAMBRICOVTHBALESL,
Explain the endocrine system that regulates the metamorphosis of stink bugs.

(3) HALVEHORERECET2AREOBEELZ, FavEEROBALW L THALLSE
Ly,
Explain the process of wing formation in the post-embryonic development of stink
bugs, in contrast with that of lepidopteran insects.

3. NF¥anI/LAZRAVEAVAVERBARIIBNT, X VML AEHRIIRERSE
hBRPERLRATFAITDWTHBICHBALEEWL,

Q3. Briefly explain the bacmid system, which is used to generate recombinant
baculoviruses with foreign genes in the baculovirus protein expression system.

4. BROEXRFRADI12&LELT, EHORGEFPLPERAVEONANTOATHET, BER
FAZhTHWAEREBGRFOHZE 1 DFRL, TOHFEFORBLEEZETOIIRAIC DL TEREAL
mEL,

Q4. One example of the industrial use of insects is the utilization of insect genes and useful
substances. Provide an example of an insect gene that is currently being utilized and
explain its unigue characteristics and its applicaticn in industry.
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5.
Q5.

ROMML@ORRICEETHENOHRMNS 5 DERIRL, BRICEHBALGEL,
Choose five terms from (1) to (8) related to insect science and explain them briefiy.

RNAI (RNA Fi%)
RNAIi (RNA interference)

FRREVAILA
granulovirus

(S PFAYuE 4
trehalose

FEME B s A TE
thelytoky

& /3K
mushroom body

NRZA1
lipophorin

AR
rhabdom

BIRE

dorsal vessel




[HEEE . ERPIFLEF]

BROEE, KK - FE, A0, &, BE, BREE - BRKEEEOFIA - 16
(CRIT DEREICKD, BERFOEENHEZRHD.

Basic knowledge of entomology is examined through questions on insect growth
and development, endocrine system, morphology, sensory physiology as well
as utilization and applications of insect function and insect pathogen.

(A EFIRIBORE)
EHRBF

(ME] BROEET, HEFHIWREFZORRNIAHEZES. BAN(C
(F. B - BB, RE B - RN 7BR. N3 4hE - BEE. ADW. R
JRAK - JRAR. ERHEEE - ERREADFIA - ISR E,

(E£8] EREEERY FIESEE) . CHERY (83h) . FER
F (HIZhARtD) - EERRET (Bt L

Insect Science
[Contents] Basic knowledge of physiology, biochemistry and pathology of
insects is required: e.g., growth and development, digestion and nutrition,
circulatory system, metabolism, reproduction and embryonic
development, endocrine system, insect pathogen and disease syndrome,
as well as utilization and applications of insect function and insect
pathogen.
[References] Insect Molecular Genetics (2nd ed., by Marjorie A. Hoy;
Academic Press); Insect Physiology and Biochemistry (2nd ed., by
James L. Nation; CRC Press); Insect Pathogens (S. Patricia Stock, John
Vanderberg, Itamar Glazer and Noel Boemare (eds); CABI)
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