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Notice for answer: Answers that do not follow the instructions will not be graded.

1. Subject I, fundamental specialized subject, consists of 9 questions structured as follows: 2
questions on botany (I-1, I-2), 2 questions on zoology (I-3, I-4), 2 questions on microbiology
and molecular cell biology (I-5, 1-6), 2 questions on chemistry (I-7, 1-8) and 1 question on
instrumental analytical chemistry (I-9). You are required to choose and answer two questions
from these 9 questions. Note that only one question can be selected from each question group.

2. Please answer after filling vour selected question number in the subject column in each answer
sheet. For example, if you choose [—1 [Botany I], fill “I—1" in the column of the answer sheet.

3. Answers should be written on a separate answer sheet for each question.
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I—1 [#E#% 1 Botany 1]

W (1) AEWOEFREICETLIROM (1) »6R (3) &2 L.
Question [1] Answer the Q (1) to Q (3) regarding chloroplasts in plants.

M (1) H1I3EREOEELZ R TEARTHL, IPOANLDOAFEE X L,
Q (1) Figure 1 is a schematic diagram showing the structure of a chloroplast. Answer the names
of Ato D in Figure 1.

ZEOBMRIC K DR Z A LIEA T BTV RIEEET,

Hi#4 : Taiz and Zeiger, Plant Physiology and Development, Sixth Edition (2015)

(K_—TNZHE< It leads to the following page.)
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[ (2) 2K 1 OA ETOREROIULERGZ R THERAKTH D, H2DEND
HOZ R BEERDAETEE Z X,

Q (2) Figure 2 is a schematic diagram showing the photochemical reactions of photosynthesis
occurring on part A in Figure 1. Answer the names of protein complexes labeled E to H in

Figure 2.

 (3) R2DENHDZ 7 EBEEHIZE 5 FERIEDBFER 6 1TLLN TR
RN
Q (3) Explain the process of photochemical reactions carried out by protein complexes labeled E

to H in figure 2 within 6 lines.

FZEHEDOBIRIC X DR 2 LA T T0IRIZEEEH T,

Hi# : Taiz and Zeiger, Plant Physiology and Development, Sixth Edition  (2015)
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I—2 HE®F 11 Botany I1]

M (2) EYOBMCHNICET 2RO (1) &/ (2) &2 X,
Question [2] Answer the Q (1) and Q (2) regarding plant genetics.

Ml (1) MREHEERIRICOWT, BEAE EOICHZED 15 TTUNTHAYE X,
Q (1) Explain the cytoplasmic male sterility including agricultural production applications within

15 lines.

Ml (2) FE=THERLONDEMAZ 1 OHIT. ZOEMIZE T X =T HRIZ
DWT ISFTURNTHAE X,

Q (2) Answer the name of one crop with xenia effect and explain the xenia within 15 lines.
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I—3 (B 1 Zoology 1]

ME (3] FHBYORNVEAIETLROM (1) & (2) IT&Z &
Question [3] Answer the following questions Q (1) and Q (2) regarding hormones in vertebrates.

(1) SAEANTRICHLZXEREFEETLH L THERZRET L, SLVEVERR
FIFFC2EEH Y . —HITMEELIC, b5 —FITMRESCENICTEET 5,
IND 2TEEOZRMEIZONT, TRNENOAHREZHATL LN, EET HH/LE
Y OMEB L OWEEROIEABELZ HoE TS ITURNTHRIAT L.

Q (1) Hormones exert their effects by binding to receptors in target cells. There are mainly two
types of hormone receptors: one located on the cell membrane and the another within the
cytoplasm or nucleus. Explain the properties of hormones, and action mechanisms of
hormones binding these receptors, including the names of these two types of receptors,
within 5 lines.

M (2) A M URARITERONSWERE P BEES L TRAE U REBEIC SIS, &
EEINZA PV RARERE LD, ZOFRALEVRBIZIERTT AT 7 4 — R 7
BB TERY, [EEEOMERICEEREE 2R, ZORKIZEDLL EhFL
B L ENENONWEE ERE LD B, X LA L2 0TS 10 1701
NTRHAE &,

Q (2) During stress, multiple endocrine organs are involved in the stepwise secretion of hormones,
ultimately leading to a stress response. A negative feedback mechanism operates within this
hormonal pathway and plays an important role in maintaining homeostasis. Explain the
stress response and its regulatory mechanism, including the hormones involved and their

respective organs of secretion, within 10 lines.
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I1—4 [BMWF NI Zoology I1]

M (4) AOREESCET2ROM (1) 726/ (3) K&z &,
Question [4] Answer the following questions Q (1) to Q (3) regarding the adaptations of organisms

to their environment.

(1) Ao T4 (ki 5, HERIFEAE] & TRRIFEAE] 20T, EBoflzd
TN b, TNEN 3TN THAE &,
Q (1) Of “symbiosis”, explain “mutualism” and “commensalism” within three lines each,

including examples of living organisms, within 3 lines, respectively.

M (2) T2 27 —8ERR] & T4 YRR 2o\ T, EMoBlZH TR, £
Zh 3ITLIR TRAE X,
Q (2) Explain “Miillerian mimicry” and “Batesian mimicry” within three lines each, including

examples of living organisms, within 3 lines, respectively.

il (3) B HER] O EEREICOWT ST THAY &,

Q (3) Explain the characteristics and functions of the “compound eyes” in insects, within 5 lines.
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[ —5 (84 - 7 THIAYZ T Microbiology & Molecular Cell Biology 1]

WRE (5] FRAEY L EZEMOBIGFOEECETOROM (1) »6i (4) 128 %
J:o

Question [5] Answer the Q (1) to Q (4) regarding transcription of prokaryotic and eukaryotic genes.

u)*

M (1) EBEMOT ) LIRS A e v L3 fihy, 24T T &,

Q (1) Explain in two lines or less what an operon is in prokaryotes genomes.

fl (2) RIBE T, B/ va—2L o7 b—2AR3{ETLH L, IJra— &
toledblZ, 77 b—AF X0 OEEEFET D, ZORIE< 2 >OHIEE
Ex 10T TR L 2 LEBEIZIIUL T OO OO AGEE 2 THWS Z &,

O7eZsh—2x @QVA7VvT AMP @V AT7Uv7 AMP S RE L RI'E
@A —— OFrE—F— @UVTLvi—

Q (2) In Escherichia coli, when glucose and lactose coexist in the medium, lactose operon
transcription is induced after the glucose is spent out. Explain the two regulatory
mechanisms working for this phenomenon within 10 lines. All terms (O through ® below
should be used in the answer.

@ allolactose @ cyclic AMP (@ cyclic AMP receptor protein
@ operator (& promoter (© repressor

M (3) REAYIZ1IEEO RNA R Y AT —FB LFFR2nn, EZAEMITIE RNA R
JAT—FIL RNARY AT—F I RNARY AT —FB Ul O 3FEEIHY | 57
HEBMETEHNELD, RNAKRY AT —FL, RNARYAT—FI, RNAKRY XZ
— P Ul PBET 2BEFHOENIZONT, SITURTHAY X,

Q (3) Prokaryotes have only one type of RNA polymerase, but eukaryotes have three types,
such as RNA polymerase I, RNA polymerase II, and RNA polymerase III, which transcribe
different groups of genes. Explain the differences in the groups of genes transcribed by RNA
polymerase I, RNA polymerase II, and RNA polymerase III within 5 lines.

(RA—1ZHi< It leads to the following page.)
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M (4) ROXLEFOZEMRIY TITFELBAEEZ L

EAMIE. DNAA 1 B fhniExs LAy —nR, zankizgh
TA—7RICEELE] 2 J#EE L o7 DNA 221 L CREELBBET 5
L HBD D, BEREVOEERGE T, [ 2 |[Werfbie. B5BH%
(CHERE VRIBEDT B —F —~OEMO LT I 2T 5,

BEZAEY O mRNA 130 HAIRE I GECAEN SN T S5, Zh% RNA
TFuk LIRS, RNA /et w7 T, BEERO SEmC 3 [BE
s, kI 4 Jsha, ERERENOF LI BEREEST 5
BFDEIL, XUV BEERRETOMRESN 5 LS MRS TS
BrEN TV D, EiFIcEATOEIRESIE 6 |eFRTha, EERO
BETFCHEE RNA 225 5 [#BoKkE. [ 6 |[gohEab¥ss
B—rBEL OBEMEY PHY . TNENBER STV RIENTE S, Z0OK
ST, BHEO 6 |[BRA-MEADETEATH I LT, 150 mRNA &5
s 2 FEEL EOREE mRNA 23 U B USR] 7 e,

Q (4) Provide the word or phrase that fits the blank in the following sentence.

For transcription, eukaryotes must target nucleosomes, where DNAs are wrapped around

[ 1 1, or | 2 | structures where nucleosomes are folded and aggregated into loops.
Eukaryotic transcriptional regulators alter the structures and regulate the contact
of proteins to promoters required for transcription initiation.

Eukaryotic mRNA is processed before it is transported from the nucleus to the cytoplasm.
This is called RNA processing, in which a is formed at the 5' end of the transcript
and the 3' end is . In most eukaryotic protein genes, the protein-specifying
translational region is separated from the protein by an untranslated region called as .
The intermittently aligned translational region is called [:E There are many patterns
in eukaryotic genes in which is removed from the newly synthesized RNA and
EE is joined together, resulting in the production of different proteins. This is called

7 ]
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I —6 [$84Y - FHIRRA®ZF T Microbiology & Molecular Cell Biology II ]

fRE (6] FURIZERET 2%kDOM (1) 76R (4) IZ&FRA L,
Question [6] Answer the following Q (1) to (4) regarding antibodies.

fl (1) MEPICRbEL<HMT DHETHLHE I 07 ) > G (IgG) DEELE R T
KHEEHE, TOREEZ 4ITURTHAT L, bz, fHincE(KoFiz, fiE
AT OAE A THEA TRE,

Q (1) Make the diagram of the structure of immunoglobulin G (IgG), the most abundant type of
antibodies in the blood, and describe its characteristics within 4 lines. In the diagram,

indicate where the antigen binding site is located by a circle.

M (2) Bz, £/ 7a—F Ak R ) 7 a—FAHilER’H 5, FHIEROHFHE~
DFEGHEDEVIZONWT, (= b= W5 HEZ AWV T4TUNTHAY &,
BT b7 LI FIEDBRE#H L TEE T OTURLOBEDENMDOZ L TH D,

Q (2) There are two types of antibodies: monoclonal and polyclonal antibodies. Explain the
difference in ways of binding to antigens between these two types of antibodies within 4
lines, using the term “epitope,” which refers to the specific site on an antigen that an
antibody recognizes and binds to.

M (3) 2y 0 EEZRETORBRFETHLIV AL Ty T 4 R ELISAIET
ZL DHBERVLND T2REUE] LIXED XS PUE T, ZOHERIZE > T
EDIHTE U RITEOBHBFRTH L0, IO T4A4{TUNTIHAR X,

Q (3) Inimmunoblotting and ELISA, which are experimental methods for detecting proteins,
“secondary antibody” is often used. Explain what kind of antibody “secondary antibody” is
and how the protein can be detected by this antibody, within 4 lines.

(A=< It leads to the following page.)
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M (4) ZoNTETHHITURIIEE S LTOFAPED LN THDED, KARELTH
MTHVELEBONN— FVETEW, EFE, TARIR) »~REDT 7 ZROF)
W 53R S NI BISMIRTE O S ELZ Ve 15 R T 1 ] OWFZERS
&Y, BESOFEMF~OIGANELLEELTWD, 20T 7 XFOBHO
BIN 2RI E D L O BB EF -S> T2 00%E 11742 LT, [T/ RF
4] BREISHEE CTEHERZONATLNTE 2 X,

Q (4) Antibodies have been increasingly used as pharmaceuticals recently, they remain
expensive and the hurdles to their development are high. In recent years, however, the
development of “nanobodies”, which are derived from antigen-binding sites of exceptional
antibodies discovered in camelids, such as alpacas and llamas, has led to remarkable
progress in their application in medicine and molecular biology. Answer within one line
what characteristics these exceptional antibodies from camelids have, and answer within 4

lines why “nanobodies” are advantageous in terms of application.
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I—7 [EEF T Chemistry I ]

R R TREFERFR R FEE LR

W

YR A
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fE (7) 1k, BARMBIRERDEK 2015 FR (GFT) IORSNERBEOTZAIELE
EEEBTAHT I/ 0@ BRIV —VEOHIETH S, ZOFETIE, RETOEREE
BELT, EXFBICHEMRED 625 2R LT, RAFKEEZEH T2, koM (1)

b (5) &EZ L,

Question [1] Figure 1 shows a schematic of the macro modified Kjeldahl method for determining
the protein content of meats described in the Standard Tables of Food Composition in Japan -

2015 - (Seventh Revised Version). This method quantifies the nitrogen in meats and calculates

the protein content by multiplying the nitrogen content with the conversion factor of 6.25.

Answer the following Q (1) to Q (5).

i (1) 1 0@OBE THfMEER & LT, MY U UL ERBRHLZMA TWD,
A FNTFBAER D B D2, T O AREERN IS AREENE F LISk D 43 R E RN R
RHD, EABEFREBIZED SO0 5{TLHNTRAL,

Q (1) Potassium sulfate and copper sulfate are added as decomposition accelerators in the

process of @ of Figure 1. Copper
ions have a catalytic effect, but this
decomposition accelerator has a
decomposition accelerating effect
other than catalytic effect. What is

the chemical reason for this?

f(2) E10@0i# T NaOH K
Mz Mz ROz
WT BITUUN TRLAE X,
Q (2) Explain the reason with a chemical
equation for adding NaOH solution
in the process of (3 of Figure 1.

O &
Weighing

@ DfE
Digestion

l
O34
Distillation

Titration

© e
Calculation

0.5~20g

DR TER]

Decomposition accelerator
V-4

Sulfuric acid

HEh  heating

40% NaOH &%
40% NaOH Solution

4% FROBE TS
Trapping with 4% boric acid

0.05 mol/L MESRAERR
0.05 mol/L Sulfuric acid
standard solution

1. w7 athBrvE— kO
Figure 1. Outline of the macro modified
Kjeldahl method.

(R—izHi<

It leads to the following page.)
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f (3) H10@OEETIIEBYE R VBERICHEL CGHET 2, —FH., ZEW%
EET DO, BEERICHE L CBEROREOT VA VIEKR CHE L.
EHBOBROFINMBERT A POEHTLHFELH D, 20X elE
EATREE &V D D3,

Q (3) In the process of @ of Figure 1, distillate is collected in a boric acid solution and titrated.
On the other hand, another method for determination of distillates is to collect them in an
acidic solution, titrate with an alkaline solution of known concentration, and calculate
from the alkali required to neutralize the solution before and after collection. What is this
titration called?

il (4) K1OQOBIRMEIC & > Toashiz & &, @D T NaOH A MZ &
Nl &, @OWMETHUYBBRICHEINLLE, BRIIEZNENED LS I
FEREET D0, FFOLEBZOBLEITIED L ST Hh. 8FTLL
NTR~ X,

Q (4) Explain how nitrogen changes its form, when decomposed by hot concentrated sulfuric
acid in the process @), when NaOH solution is added in distillation process @), and when
collected in boric acid solution in titration process @), respectively, and how the oxidation
number of nitrogen changes in each process.

B (5) K10@DERROARRER CHMICE L CRBEEREE (ml) % VI, HEZE
AR CTHMICE LIEmBEERRE (ml) 2 V2, AWCREBIEERRO 7 7 7 &
—% £, PEREHREE () 2 WL LT, RAEKEEERE (¢/100 g) &R0 5D
XEET,

Q (5) In the process of @ of Figure 1, write an equation to determine the protein content (g/100
g) using V1 as the volume of sulfuric acid standard solution required for neutralization in
this test (mL), 72 as the volume of sulfuric acid standard solution required for
neutralization in the empty titration test (mL), f'as the factor of the standard solution used,
and I as the volume of meat sample taken (g).
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I1-8 [EZE I Chemistry II]

i (8) i (1) 226 (3) IZFR L
Question [8] Answer the questions from Q (1) to Q(3).

(1) ko (1) 26 (3) DILEMITIVPAC A ZiT L, £, (4) 25 (6)
DILEYOEEL TN ENET,
Q (1) Give the IUPAC names for the following compounds (1) to (3). Also, draw the structures
of compounds (4) to (6).
(1)

—
[\\]

(3)

\I/Br

(4) 7 aXvZ1-= 0 TANVKR B cyclopent-1-enecarboxylic acid
(5) 4-7mua~yZ-1-m2 -1 4-chlorohept-1-en-7-yne
(6) Y7 aXUBZ U HURFY IR cyclopentanecarboxamide

Q
4
2
X g

M (2) (R)-3-TaE3-AFNAAFH L LAKD SNl BUGE. DAVRDTF L FEEE
D2BREORGHEETEIT L, 7o hvbshie 7T va—VvaEERT 5, KV T,
ZOEFMP LT 0 P UBBREEL T, BREBICT VAR ELND, ZHUCEL
T, WD (1) 6 (4) ORWIZEZ X,

Q (2) The Snl reaction between (R)-3-bromo-3-methylhexane and water proceeds via a
two-step reaction mechanism involving a carbocation intermediate, resulting in the
formation of a protonated alcohol. Subsequently, a proton is eliminated from this product to
yield the final alcohol. Answer the following questions (1) to (4) regarding this reaction.

(1) Z® SNl FUGSDRICHER, BREZHE-> TR, Elo. REERM D ILAR
BEb RS FRIETRE,

(1) Draw the reaction mechanism of this Sn1 reaction using curved arrows. Indicate the
stereochemistry of the final products using the R/S notation as well.

(2) Z0 S\ RSO R VX —Heintd, 0L s, e OSEE, itz %o
TRLF—LTHT L,

(2) Draw the energy diagram of this Sn1 reaction, with the reaction coordinate on the
horizontal axis and the energy of the system on the vertical axis.

(A=D1 HE< Tt leads to the following page.)
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(3) T SNI RS DOEREEFE L E DBRENEZ X,
(3) Answer which step is the rate-determining step in this reaction.

(4) (R)-3-7 BE-3-AFNAA~FH LK (R)-3-7 B B3 A F )b~ 0 LT,
EHHD Snl RIBDRISHENPREWNEZ &, £/, 0B % 2/TLUINT
e

(4) Regarding the reaction rate of the Syl reaction, answer which is higher between
(R)-3-bromo-3-methylhexane with water and (R)-3-chloro-3-methylhexane with water.
Also, explain the reason within 2 lines.

M (3) &~HX (CHOH)COH), TRINDIBEABICEALT, kD (1) 56 (4) @
RIWIZE 2 X,

Q (3) Answer the following questions (1) to (4) regarding tartaric acid, which is represented by
the semi-structural formula (CH(OH)CO:H)..

(1) &TOIMERMEE Fischer I THRE,

(1) Draw all the stereoisomers using Fischer projections.

(2) EfE (1) TRUESEEEORFREICHZMT, MXLAELE % RIS £RIE
Z W TR,

(2) For each stereoisomer in (1), mark all chiral carbons with an asterisk (*) and assign
their absolute configurations using the R/S system.

(3) EfE (1) TRUZEEEREOSMEFRIEREZ R,

(3) Indicate the stereochemical relationships among the isomers shown in (1).

(4) EfE (1) TRUEREED S L, A VbEma2 0 THA TR,
(4) Among the stereoisomers of tartaric acid shown in (1), enclose the meso compound in a
box.
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I—9 [B23047{b5  Instrumental Analytical Chemistry]

FIRE (9) kR (1) &R (2) IZFX &
Question [9] Answer the questions Q (1) and Q (2).

M (1) ko (1) 236 (3) TRINDWFHEINAO DD HFELY HbE T 31TRE
THAE &,

Q (1) Explain technical terms within double quotation marks listed from (1) to (3) in about 3
lines, respectively.

(1) BESWIBITORHEDY L, [FAF) L 10772 0F— 9]

(1) “Molecular ion” and “fragmentation” in mass spectrometry.

(2) FRORBIL A~ PV TEBI S 2 IR OBREED FHERIIZEE 5
TOH e IRBY D WIS & TC=0 {RHERE) DRI L

(2) The range of characteristic absorption of the following functional groups observed in the
infrared absorption spectrum: absorbed wave number of “OH stretching vibration” and

“C=0 stretching vibration™.

(3) SIMRBIN AT S AACRT D, TBREIGER) & TR
(3) “Maximum absorption wavelength” and “absorption edge” in the UV absorption

spectrum.

Rl (2) Figure 1 & Figure2 D AT MM LEDNN ARG XL RE#ELEY [A] O
BEREET, L, BEZEERLHAY L, BETHNI. ROREFELZH
Wi, H:1,C:12,N: 14, O: 16, Cl: 35, Br: 79

Q (2) Draw the chemical structure of the organic compound [A] indicated by following spectra
(Figures 1 and 2). Also explain the process of structure determination from each spectrum.
Use the following atomic weights if necessary; H: 1, C: 12, N: 14, O: 16, CI: 35, Br: 79.

(IR~—ZHi< Tt leads to the following page.)
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R TRFRFGRZEE L3RR

NI
MRS 1 7T L
B MR A

FIERE 1T 1 ~8-X—Y

HEE (MEES 1) 13, HRERHOER U7CHEBRE E ORIEY 11— 1 EYREY)
o II—6 [HEESFAEME] ok 1RERL, 5T X,

R ARORERE BRICRIR LEMEOZE S A RATHZ &, Hlz i, 11— 1 [E%H
B BRI 55813 11—1 ¢ AT 5,

fREIE Z LI L OBERRICEAT D Z &, L, MBERKOBIMIFET
b5,

BRAETHEE LI 2 OREICHE LB A1 BROERWERD BIRITE
M35, '
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-1 [FEYREE]
WORE (1) ORI (3) & k.,

I (1) 232 FRBEZRNO. 4 ARBICUTO LS RE#EP & -7, MRNE LT
ATROR (1) 226 (4) IEFR L,

SATHENDL, IFHFO—EDF ~ XX TEDLIMIRP R A AIIEEA LIBDT, £ 0K,
r%@%Q@Tﬁ»W#OTWﬁL\%#T%i%#ﬁﬁbfﬁ%ﬁ%okg@%ﬁ@%
HWCHRBIREDOEPBE STz, Fio, EEPIMBR LK TIE, BRI RIEROIER A B

EEREl L TERTSEFED RN,

BFICEDL, SEFI3ACHOANELS, HIEL I REL WD ETH B,
Eo, AUIEBTHEL v XX 2B LTBY ., TOBELLL & 5 RS —E T4
LTz d,

M (1) At aittd, £/, SHOoRILz 2 551, ThTh 11T TEZ X,

M (2) RD A DEM?ORFDOFFEEDFL 2. B DERMLREEDORET 5%,
SHIT, C DEMIPOAREAELFCLMICET 2FREIZE V5 EE Z S D FH4
XTI 1 DE,

A 1 Botrytis cinerea, Peronospora destructor, Phytophthora infestans.
Rhizopus stronifer, Taphrina deformans, Ustilago maydis

B:xa7hef, JIEM, #eEM. FO O EM. #HrEM

C: 777 TRMEMRZSH., hoEua v BRH, 25595 LA TR,
A REZR, V<A THRER

f (3) ZOWEEOBEERICONT, —RIE%E, ZREERE W HFE, BLUOZOH
DELT 5 2 BT DA 2 > T4TURNTHAT L,

il (4) ZOREOBRARICOWT, BMEGIZ2 20 T 4ITURNTHAE L,
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RIRE (2) Alternaria alternata 75 £ OB DN E OFEY) TR RYY 9 2 BRICE B/ ZRAHIEE
WThHDH MEEHRRNBFE ICOVTKROM (1) b (4) &2 L,

Rl (1) TYEBRE (dlternaria alternata Japanese pear pathotype) X7/ fnfE [ — i
Fo) ATIXRGT 20 TR IR LY, ZOEDOAET HEE/FENES
[AK F|E] #Zh b0 2 REBICEE LZBEOETNENOEDCKR T2 Z T 11T
UUNTEZ £

R (2) B3 71 /LR [Alternaria alternata chrysovirus 1 (AaCV1) | (ZEE L7=F B
JREIX Y A VAIERGE & T AK BROEEENE KT D, 2O AaCVI B
VEBRE b v mEE T 1T E D, T 0 AaCVI1 By v BEER
B [T+t M COMEERILX, VA NVAIEREE L EXTE 0Dk
B2 L, EFOHEBE 3TTUANTHARE L,

# (3) BERENEROLECHEREZ 2 — FT 2B FIIEOT / A b CTREA 72
RNL = BRY, TOREE 2O, ThTH LITUNTHHAY X,

M (4) FrifE IZHERE ~ob v RBRICEDEAREROBERICEIY, 7VE
BORMmmEmTE [2— R4 RS TWas, 20X 51, BEFEDY
BEREBHOREE IR RS DIEH S NEmREOE REIL, — R ED
LOBEREZFOLEEINDSD, 2ITUNTHAE XL,

fE (3] YR EFICE T 2ROMFEZHAE L,
water-soaking

hyphae

forma specialis (f. sp.)

colonization

blast

potato dextrose agar

@660 0
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n—2 [AHEEE]

WORE (1) 08 (4) o2 b 2B BIR LA 2 &,

M (1) EoREE (ST veA) 13, EREEDEORRICE VTR E 2D LE
RARDEDD 1 OTH D, FHEETHWAIAYREEBICBWTEELEZEZ BN
HEHZ 3OBHIT T, FNFN SITRE CTAE X,

FIRE (2) RO (1) 2»5R (3) I22oW T, FNEN3ITUNTEZ &L,

Bl (1) 74Ty 7 EidfapaitlAL., ZCBEbLAbEMELE 1 2d T X,

Bl (2) B-T7 % LZHAEWEDERE L THMHE O X B = X2 TR X,

R (3) WYHSECEBEMEZHETATAN ) A4 REWEE 1 >biT T, HBEDRY L
SRIEVEME 2 SRBA A L, EEEME L L, BERAICRROEES T 2T 53 E LT
BxE2FOLDEET,

RifE (3] BAROKBREICET A ®ROM (1) 260 (3) IK&Z L,

Bl (1) LFIXEARORBIECHELE 2REFENBRHEEETHS, ZNbOTMALETRL,
DEBIZONWTENEI 3ITRE THBAE X,

D Echinochloa oryzicola

@ Monochoria vaginalis (syn. Pontederia vaginalis)
M (2) BREAIOERLE & —FLBIZ OV T 4TRRE TR &,

R (3) —ZAENRER L7z Z S IOV REARFUEMEES2SEICHIRA L, KX 72/
W7o T, ZORENE X 728 22O T 3ITIRE CTHREFE X,
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RARE (4) SV RT7 v LT 4 —3 27 ML BHEERSRRIZOWT, WROfE (1) +LfH
(2) W&z &,

H (1) JU Ty 7ORDESAER L, COEREEL 2/TRE CHAT X,
Ml (2) 9V R7 vy T VT 4= AT LIS & DHEEBABROBEEIZ OV T 3ITRE T
i
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-3 [MlRaFEHE]
WORIME (1) LRE (2) &% L,

i (1) UTOXEZFTATROM (1) LM (2) &2 X

HEFBEROREAIT a L o BTHY, 2 b3t e R REROMIBRLNEET 5 &
TfEEMRE D, ZOEEMREO—ESLHET CAT S LEESENFTE SN,
ZOMERTBORICAODRTDIER SN D, karl ZRREEEIT, BEBENECIZS VWE
BAEZ SO0 T, MBEERAEICHAINS,

Bl (1) THEOOFHEZHHAT L, £, ZORMFTERESENFEINIEHEH
B &,

M (2) karl ZBRERETIIRMEDR A CIZ WEBIZOWTEHAT X,

M (3) MRERSEICEY., BEFRREERFZ 3 2% 2 &L,
M (2) UTOXEZFATROM (1) & (2) Z&Z XL

L-A 7 A JV AL Saccharomyces cerevisiae \ZHETERNZEYLT 5 A8 RNA 7 A VA (BL
T. dsRNA: double-stranded RNA) TdH D, MIdsRNA I, L-A VA VADH T 54 h RNA

ThY  EED MAK EEFEE (MAK: Maintenance of Killer) 12 L > TEEWICHER I LA,

A9 (1) MAK7. MAKS. MAKIS BmF N a— N9 5 VR Y —LEBHREF2. M1 dsRNA
DHERFICE 5T 28 2 A X,

Y (2) MAK Bl F+EBEERIZBV T, M1 dsRNA 1T b2, L-A 7 A /L A3 cDNA
P EERHERAN TREL S /78A4120%, M1 dsRNA DMl sh s en3bh s, Z0OHR
BOSFHRERRIAE X,
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n—4 [USAmEyELE]
WOME (1) LR (2) WEX L,

RE (1) Y ORERKISICET RO (1) 6 (4) &L,

R ORRNNIHERNEETHY , WOEIZIY BXEZEOND & EWIIXERIC
ARZRR A BRI L 5 & U TIHRECENEZ HRE ST 5, ZHIIEYR b OBRE#EIGES
DOEDTHY, WERGEFFIEND, BENELHERTS &, (7) BRI ST

() DOHEXRELBRoTFRNENEL D, MUOISHEEO—FETHL 74 hra
LABIEFEZIO_ (£4) ODOUBREL RoFZBRNEZAET D EREEIRIZRD, T5&,
74 FZ7BABIZLOMBI SN TWEEERIERY_ (V)  NEE I, BRI
Bh2 B FORELTHFET H, HERFISOHERFIZET L5 E LT, 4) o
EEZE L LEATHRESFET T, RN HE LRV aA XF X FOREREREKOGE
RPTONIFER. sav3-1 EEEPEBESNTWD, @S4V3 (SHADE AVOIDANCE 3) i
FEA—F VU EERTA NI T T TR ) BEEBERE - FLTREY  sav3-1 &
BT ZE OBEFE#REN Kb TV,

(1) (7)) & (1) CADHDEEENTNEZL K,
M (2) (V) KALZEBERTFOAHZEZ L,

R (3) THRES (@) IR LT, MO EBERA—F T U ThDHA v F—/L-3-FiE (TAA)
DEERTIE, SAV3 BaFRna— RT3 N X 777 3 ) HEBERICED
VT b7 7 onbA Yy R—=L3-ELEVBRaEmRans, ZOBERKSTHAINh
LHEEROLIEEZ X,

B (4) oA XFXFIZRBWT SAV3 BaFNRBET A Z2 8 5029512k, Fo
FORERETNIEERVD, 1 9EX T2TURNTE X L,

REE (2) WOFAEICONTENFIAITUN THEE X,
O FREERE
@ Abakei:
® 77yrad—n
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II—5 [SABRERE]
WORE (1) »HEE (3) &2 X,

MRE (1) EMEIBREM & LTORF 20 v A VAT 2ROM (1) &/ (2) 12
B2 &

Bl (1) N¥xav vV 2AEANTEWRIBBROEFNZONT, EEOEHRL, TA/L
24, BLOEAAT A2 E 0T SITREE THPE L,

Bl (2) X¥avm A NVAES LI LIZAEMIREM O NBIZH L TEETHHEHL
% 2OV EH I T 44TRRE CRBE X,

M (2] BRIFFECRIRE & F0EMPiREM & L TOERICETA%®ROM (1) LRI (2)
&z X,

fl (1) RREORIUEBRET RO LRRERERENICEDOL I ITBAL THEET LD
Ik ATRRE THAY L,

i (2) SRIREPERE RIS T DPREIR L HEE S D OB ERBS &ML 2 &
Z &, ENODORMUEPLHEREEZ 1ITUA TR X,

FE (3) BRiX. BRFERE ANV AT L TCARE#ELZF>, —FH., vA/LVA%
15 £ O EREMAE I T AE 2 o2 LR TWnD, ZDZ Lo T
wOR (1) &R (2) W&z &,

M (1) BROELENIIIEERNH D, VA NVAR EORREDEANZD HRe
o, NF oo A NV AREEBIITT 5282 3ITTURNTHAE XL,

A (2) BHRIZ, VA NARBATEET RNV AZBI LTEEZES, NFano
W%wxﬁ?%% AT AHEIEE 3TTUN TRIAY &,
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n—6 [MESTEHF]
WORE (1) »HREE (3) I8 L,

RE (1) D EAT D HEEEFEMNEEREYE (LT HIPV: Herbivore-Induced Plant
Volatiles) (ZB4AWDOR (1) 7»BRI (3) &2 L,

RS (1) HIPV IZDWT 34THREE CTEBAY L,
M (2) YOG EFET HHEEENEET DWE ORI Z Y,

R (3) BESEICRIT S HIPV OIGAICE LT, $iFFSh s HIFc > W T 27R-ET
B X,

i (2] BROBRESHICETOIROM (1) &M (2) IZ&X L

[ (1) FoMEICE TH GEESE) ] 2R/ ob0R V505, £ OMEEIZ >V Tl kA
REZEAVBLR b SITRRE TRAE X,

Bl (2) b FORBRRED IEEIIR, & FTHIN., IVYARFOERED 3 EEIIAEN
WR L, £, IVYNRFRPFIETHHICIETE MR WS E SE R EEF
LONRH D, FOEAEEDEEIZOWT 2ITRRE TS X,

RIE (3] ROAEWFICEET AEAHAGEICOWVWT, ZNEN 3TEE CHRBAY X,
O WhAENL
@ hrL—Fg7
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