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CPD IZ L5 T M OHNDEEEZZ T TWDARENEZRE L TW5, £,
FRTEIX B ARD LI B3, SAMRENE L. 5% ORINRERIINAE
LWEFRGAENTWAHET U7, BYERA—A T U7, FEAEZHL
AT CTWb, ZHETONNS, RS THRE SN THD A X
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fhFEIE, 2 CHE U CPD XEIEREZDOEEFHEZAH L TWHIRTIEAR <,

Bea R BBENED, FOERICL > TREADERZAE LTINS Z 25
HLTWD 2, bbb, A R T CPD JEEIEEESE DIFIEN R
D, MERELTUVBEEIEL B> TS, £/, FAXHIIZ UVB &
WEETHT (L R, A > RRUT7T5%) TEREESN TV A EFEIZ, CPD
JERIEEER OIFMENEL . UVB &2 r4 ), LiR-T, BAXK
0 KEGERREN S OHUIR THEE STV D A 2 TIE, L AEFREE

ZITTWAZERTHREND, LLAERL, SHOBREL~NLTO
UVB N AEWDOEBIZEDRERELZSIEEI L TWAHO0IEE LTI,
AR OFIE L7 W ERREZ/ED 3 2 & BEINIIC AR/l aE 72 72 |
fIERT CE TR, 22T, 4 HOKBIESESME UVB 23 E ORREERY
DEE, INEICHEZRIEL TWENEMITT5FB e LT, Az
A4 X S-C ODFHEZRET 5, T72bb, 4 HDOKRENEINIIT L - TiH
HKEND CPD A R (PP =F%) OAFIZEELZHZ TWDHRLIE,

CPD OEBIEMED N L T D AR 2 A % S-C 1%, FEMHZ A % -
=L T, AF - NEL_NLVTRLI R ZENRTFHEINS,
L7eo T, AR A R S-C 1L, 4 H O KBGIEEESME UVB 3 (A
) ODAEFIZKIEL T D282 00fEICFHE, THIT 572900 TERIMR
BRETEIIANA R, WA F~v—D—L L TCHFATESLZ &N
FFC R TE B,

HAESBRET. RAFGHHER, RERS 7N, Bik~—T—Z Dot
BB OBRESR L T Eh OB

AFHZ A % S-C DVEHIT AW B 5 ER ORERL B ORERE TR
11TR LT,

a. OsSPHR B A& v k

7) CaMV35S a & —& —

V77— AT A /LA (CaMV) HHKD 358 FmE—F—
T.DNA %52 mRNA &% 467 5 DNA _EORE O IERS| T
bb, WOk~ IREnE « M TR ST B MEET D, LiL,
A ZOIEBICBNTIEFRBR LN LRSS T D 20,

1) CPD J}[EIf5E£% (OsPHR) #EisT

HIE s CTdh D OsPHR &m0 FELET HEEHRIT, AR L -
THEERINDDNAEED | > ThHhHyv /7 M) IV &
{& (Cyclobutane pyrimidine dimer: CPD) % st Dakexi€ / ~—|ZfEHE
T 5, KfHHZ A % S-C L. Z D CPD Jt[EEE,ZE D ¢cDNA (OsPHR)
23358 FuE—4—Zx L TCIEFERFHTHAIN TS, LERo
T A Z A % S-C 1L, 358 7 —H — |2k » CIEH 72 CPD J¢[a|
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R EE T NEFE IR L R ORBIEE & 72> T D728,
UVB IZ X > TR IN5D CPD %, koY= F Lk L T, &
D RhRAIC (BERTEMEE LTH 50 %) 18 L. MNP IMEE R4

21)
(o)

9) Nos & —3IR—F—

Agrobacterium tumefaciens 13k / YU G pEESEES 1 3 FERIR
T BB Y — I3 — X —B LU mRNA OR Y 77 =ty 7 v
& F . mRNA AR E RS S5 DI BRI Th 5,

b. " T u=A T UTiERBELIEY F
7) CaMV35S8 Fuf&—& —

B T7I7 V=YWL T4 /A (CaMV) HED 358 FaE—H—
T.DNA Z#5IZ mRNA &% % Bil463 5 DNA _EOFFE O ALY T
HD, WHWOKE# 728E - M CRIAS TR EHET D, Linl,
A ZOIEBICBNTIEFB LN LRSS Tng 20,

1) HPT &f=F

KBE K-12 BRECROERF T, EHINIoNA T~ A R A
RENT AT 2T —BiInAg T~ 20 UL AREEES
LI AT a~A v UittEE 545, ZOREEFIH L
THPT B Fld®Ek~——8Bcre LTHS LTS,

BRBLGFROBE~—V—DOREBC LV EHSNIEAHOBER
UCYUZEBEHERT LA (RMELTOT VAT —HZER)EZHR
THZEPHALNLRoTWHIEBE LHERALZHE T H5/IIEDE

a. CPD JtEERR Bin T

CPD JtIEEER I A R BHEY D770 63, b2 I2HEM AR S - T
WHBERTH Y  BA LA RO CPD JRIEREE N, 7 LAX— %
Lol I WEITAR, £, CPD NEIEREFE DT X/ BESI% b &
W2y BEROT LV o 2 R R O 2 X7 B & ORI
M (7 Vs 7 — X~ —Z: Allergen Database for Food Safety
[ADFS], http://allergen.nihs.go.jp/ADFS/ ) (2 X 0 7 L v 7 A& 1T
ST ZA BEMOT VLT B RS v X7 B E ORI
PITERD IR oTle, Lo T, 7 Lad—M, HEZ2 T 6
PEIBFR 2B D B IT PRI S 0720,

b. HPT &&=+



NA T A T UTHEBERD T LV —Ma b O & ) W,
Flo, " T a~A U UMHEREFEOT X BES b 2, BEEo T
VIV o B R EREME S R E e OMEMERE (T LS T
— X ~ — R . Allergen Database for Food Safety [ADFS],
http:/allergen.nihs.go.jp/ADFS/ ) #1772 Z A, BEENIOT LA 7 42
VORI ERmMES X B EOMFEMEITR O Do, Lo
T, T Lax—M, #EL2 T gt IB 2R A n i Tl S
VAR

BEOFRORPREE I IHEEIEXTONE

CPD JtRl{EREE 1L, 28411 UVB IZ L » Tik% &+ 5 DNA 15(CPD)
PEETHREFETH D, TN ETIC CPD NREEMZ ORI, AN
DEFEDRBREENLEIE D &) ®iFIT72 v, L7~ T, CPD i
HEESE 2 BN B S B AMH 2 A 1 S-C &, CPD 23ih % SV B
B TFCEBIVTGA. BEOR O EARN R 22L& 5 wheM:
1T 20320,

F o BINROFET DEREE T CAB SEEHAICB W T, UVBIZ
L > TDNA EIZCPD RFEHEINDIN, AFERICL > THELIZEEIN
%o LT=R-T, CPDIC L AFx DF X BOERMERZITEHL 7
HIEMTFHEIND, 728, CPD LT U H AERKR S D720, CPD X
IR 2RI L 725512, FFED X V7 DA RSOl E I 2
RIETZ EIEE DT,

Flo, AT~ A T UMERER OWBEPRBLUCE L TiE, AR
BEORICHEL RIFTT &0 ) 8B IT 20,

PLEDENS 8 EOFF ORI 72 RHHR 2 2 S8 5 /REME 15
NI

@R ¥ —IcBBT 5 E#H
4 BHBIVHE
IS F Y =7 B —pPZP2HA3(+)* V% V=, A IAE Y I 2 s ]
D7 H—(pPZP200) ¥ T, KW HE RK2 ¥k & Y Agrobacterium
tumefaciensC58 ¥kHHKTH 5,

o etk
R Z—DEEB R OEAEE

HEREE 10,400 bps, HEIEACHIZE X, SCHR 23 SR, EAREEZE 1
279, pPZP2HA3(+) & (-)DIEV T, 35S 7' BE— & —ITxf7 5 MCS(~
NF I a—= 2 THEB)DME DENTH D, Az A 1 S-C DfE
(21X pPZP2HA3(+) & V=,
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Avrll

Hincll Sall

=)
]
w

S NOS(T)

i STA
NOS(T)

i

pPZP2Ha3
e 10.4 kb
REP

358
L};\.\\\\“\‘ ORI

sSmf

X1  pPZP2HA3+/-0D FEAHE 1
358 : WU 7T U —FH A 7 A )LA (CaMV) HED 358 7o t—H

—

NOS (T): / /N U U BRI 1O 3 IEFFRERDIRE & — I x— &
IB: L7 hiR—H—

RB: 74 hAR—H&—

HPT : " a~ ALY RAR TV AT =T —PHEET

ORI : 77 A 3 K pBR322 H13k?D ColE1 #HHIBHAA

REP : 75 A X I pVS1 D15 ik

STA : 77 A 2 K pVSI1 O b

Sm': NI T UT ARV bAoA v UMEER T

REDOHEL A T 2 EEES

pPZP2Ha3 O EHRTIIINA T~ A ViR R T A T~ A
VURAR NI AT 2T —Vilnt HPT), B 7T U—FV A
A LA (CaMV) HkD 35S Yt —4%— (358). //%U ARkl E
51O PIEFFREILDIRE. % — I 32— % —Th 2 NOS(T)., KiGFEDHE
BUBAIATEIL TH D ORL, 77 "y T U 7 ADOHERIBRIAEE T& 5 REP
K OZEALGEIR CH D STA, NI T VT DA NVT h~A ¥ UiitEE~Ls
FTHD Sm' NFET D,

Ry F— DY DA
AR B —DFEGEPEITHRE STV,

@B MnFHEB X A E DR G 1
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A4 BERNZBAINT-ZBREEOER
TEENIIBAINTEART T AI R X —ORRERIIER LICFLE L
oo Flo. X7 Z—NTOMEEEREORKESE DAL E & HIREERIZ XK 5
OIBrAALICEE L CIEB 2 (2R L, X2 # —pPZP2Ha3(+)®> MCS D
BamHI & Sacl %1 hZ, A 5 CPD Jt[RIEEESE D cDNA ELHIEr A7 1.5 kb
ZHALRZ, B, BENICBAINLDIERIZ, K 2 O
LB-35S-HPT-NOS(T)-35S-MCS-NOS(T)-RB ® L 7 h7/R—%— (LB) M5
74 hAR—%— (RB) OEIKTH D,

NOS(T)

pPZP2Ha3 '
o 10.4 kb
REP

35S ‘\x‘
LWB\.\\\“\‘\ ORI

Smf

X2 OsPHR JEE MK H A F V) —_J 2 — D1k

o FEERNICBAINTZEBROBATIE
Tr7anNy Ty AEZLVITo T,

N BT A E OB RORR
BB BA I ORK D FE

HHEIR T (OPHR) NN A F U —x_7 Z—|ZHHRIAALT
OsPHR-pPZP2Ha3(+) ("\A 7/ m~A v UiHMEBE T2 &Ty) 2EA LT
T a7y A (EHAL0L £ @ B~ A T UmithE) 2. A % (5hFE:
Y= %) DNV AEESE, " Tr~vATr (S0mgl) &3
TP MO I N S VT A itk L7z,

BBOBAFTIERT a7 Y g rEOHEEXT7axs 7Y v A
DEEDOEFE GIE 2)

FEL N AR ST 7 anxz 7 U AT, N T a~<A 20
ML 2 a7 T AI REFLTNWATRD, IT~A v rBLXUO A
ra<A v rafqoEm RSNV EH W, LT, 77
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X7 7 U T AOFRAFERERT KA 2 A R S-C (T3) B LR 2 A
A OFEA % Fbk & AT L, JEKIEEEZ, B ICHN T2
AI REFFOT77a TV LAORAEFTES LB EH# O 7 a~
A T~ A T UER  EHAIOL BROHThF~A v Uitttz A4
%) \ZEAA LT, 25°C THEETDHZ L TiroT-, B2 B, BIEIC K
DT 7any T Uy AORIEEERE LTMER. 77a X7 U 7LD
HIHIIBIE SN o Tz, ZOZ s, Mz HAICITEEFEAI
W=7 7 a7 50 7 IR L TR &Il L7,

BEEBBAINTEN L BA SN BB OBERY OFEFEIRE 2 /R
L7 %%k, FRBEEZRBRICAL U 72 BHE € O D AW Z AR R I .2
ERBRENETA-DICHVLNERRE TOBROFZR

Rk 15 FEEHEA T EAERZG L, PHEHRERSEICHIT 54
Bz A OB, 72D TR 21T > CT& 7=, £ LT, KEIEESE
TEMEA e BN L7/ 2 A % S-C Z38Hk L, AR A BIHIC XL 0 AL
DT, kGBS LTI, B TN BB A S UM 0O EEg
Fik) OETEE L2 VAL S B2l (T0)% FASRIESE
ICBRE L CHIEIC L Y 2572 (T1), TO DML, BALEEKGT
DRI EARD F HICHA SN~/ (+-) THDH, LEEn-T, H
JEIZ L VLN T1 O FOBE AL, ARG 0T O eR
ICHASNTCWARTEEATR ~ I 5 DY @RI & n T D3
ASILTW e WEFAER (255835, Z OB R OB, T1 FE12
HABSERE T mE AW, SV o T XA P — g URTIC &
NIiTo72, TERIFMIZ A XDV =0 [ LT\ 5H CPD YlnliEl#
BRI TDOTV T FTIIVORE (RICA E32) &, A8 OV
TFOVRE (IRIZ B &3 %) ik L7=5AB/A), ~IHTH D TO fl
MDY 7 FVRERE 1 L5 8, TIYO Y 7 IVBEEN, ATl
ABNE 20 ~IANT 1, AT &b, ZOZEEFHALT, &E
EAAEROBRE Z T o7, TIHMZ S HICBESEDL Z LI VT
AT (T2), BHEZM Y 292 &1 kv, SRR o415
7= (T3~T5 : X 3),

Wk 18 NG HAERIEE. b NTHTEHEEICHB T, AWMLk
PEECESA C M B RE R A IE T D 72D DN 24T > 72, 97, T2 i+
ERHWC, BETOFEET VN, TV XA~ 9 THER LT,
F2 T2~T4 FEF 2N T, Bl FOFMERE (ZEM  Batib)
(X2 N BORBLESE) PN, £ T3 EEHWT, 77 aA
7TV T LOFRFM, XA X OFEWEEEOR T GRE% OB
HETOREN R, HEMAEMRICE 2 5B OEE EYER O BHA
N K DERFEA~ORBOAT) | X A 3 &IEFB X A 3 & DORZHER
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ATz, FRBEREY; COMERIT T4 A W TIT 5. A X B ORI,
72 BN & Tl L 7o iR 2 IR IR,

TO —(H5H)—Tl —(H5H)—>T2—( H 5H)—>T3—( H 5H)—>T4—( HJH)—>T5

X 3 R A 1 H R

K2 EMSHRERETHICLERFERENET D LDATo AR

A 1§§ﬁ) TR R |
ﬁﬁjﬁfgﬁ%;if;£f7¢ ol o | ol 3 | memaz
BT OEBRE ol o | o 3 | mesEs
T aRT T LD O 5 7 L
THRED & Ok IR RF I o | 2 | wmes
TR OIGIES £ OFalk o | & | mmme
BRI B T 5 R o | o | memns
AR 1 o | o o | merms

SR RHHL PR 1T o | 2 | wmes

PR L5 C D PR BN o | s | mrms
TR A B o | 6 | mrms
TR OB = AT L 5 I o | 7 | srms

OMERNIZBA LI EROTFERBR VY HUERIC L SWEERDLE

PEBIH 3)

A4 BAESNT-BBROBRMMBEET DT
WS T2 EA LA (T0) 706 HARIC & Y /57 T1 KSR 50 18k %t
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B, BALLEBELBTOEG TR (REEAR, ~I8 BER) oFl
BrE@- NI LT oA TV H A= g VB> TR, £
DOFRER, AEEAR ~IB BAERNCRROEMKIE, 15:24:11 720
x RRE (5%KHE) OFER LY 12:1 1L T\ e, Lo T
B LTI R ETH D W LT,

0 BAINEEBOBERYO 2 —HEEKOBAINERBROERY
DOBEHMRICBIT BEBOREEGIG 3)

PASHRIE 2 TS L7z T2 AROMEMIE) S 77 2 DNA ZHiH L. 7
) I Yo TNV EA Y=g ZfTo7- A LT-A % CPD )t
[FIEEE SR ER %, CPD LEIERSEZ Yo —T L L7 ey MiE
BrCid, S-C TlE2 ARKD N R an72» BIR3: K 1AE)
#iz A% S-CTiL 1 2— (11 kbp) 2MFEAIIL TV D & W L 7=, 3
Pi~—H—& LT CPD JRIERSERE FIEAE L TEA LT NN, 7
~ AV UMMEBRE B L TH, RIS/ A DNA Z W TH Yo7 m
v MENT 21T 2 A, S-C Tix 1 AD/X> K2y (11 kbp). CPD ¢
BIEEREETEZ 7T —7 & L TR LAY RER U A XOALE
W ENn BIER3 K 1A), Lo T, A a~A v oittsE
f5FIE 1 2 B —T 8 A L7= CPD HRIERE R B s 1 & ks S U7 IR EE,
T b OB SN IEHITICEA I TV D &I LT,

FIAKELZ A R S-C D T2-T4 X TEA LToA 7 a~ A 2 i
M DN RAICHIE S LD PCR O 24T o T2 i B T R T o T
OHEEN R 5z (BE3:XK2) .

E BT AR Z A % S-C D T2~T4 K TO CPD JInl{EEEE s T
DRBEZMER LT 2 A, BAR (WT) &bl U TR X A % S-C
TITH 150 ERFENEm E > Tz (B3 : K 3), EBEOBEREIEMEICE
L CIiE, AFHHEZ A R S-C D T2-T4 A THIE L7z fE R, A2 A 3
S-C Tli, EOMARIZIB W T HEERTETEIX B AR & bhig LT/ 50 {55500
LTz (BH3:X4),

L7=23> T, ALz A % S-C I%, CPD YRR EL . N1 7
0~ AV UMMMEERT & BIC, 7 b RICREICHEES N, 2 —HiT
1 EHEE LT,

N REERCBRE I —REELTWAESIT. ZNORBEL TV S
DBEN TV B D H

TERY = FNHLTWD CPD KREEEETIX 1 a8—Th
DL Z I Ko CTEA Sz CPD YREEER B 113 S-C Rt Tl 1
aA—Thd, BAINTEBET LKA LT DEMETHE LTV
D BEN T WD DDOFERITIT > TW R, £ A T~ A 2 Uitk
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BiaiX, 7y MEFTORENS B 3: X 1), BALL
CPD JeRIEREE BT & A SRR, TR b bl S - EiricE
ANZILTWD & L 7=,

= HBHREHOT TOEERH K CHARE TORBOLZEM

PASH IR T OAMILZ 4 R S-C DO T2 B AN HEE L D RNA %
i L7z, £ LT, CPD JRIERSEBIE T ORBLELZ Y T/VH A A
RT-PCR {EIC X Vi LT, ZORER. AL 2 A % S-C ZftTlE, IE
FHHA 2 A 1 & L U TR 150 s B E& sl in L < (BIlER 3 : X 3).,
F7-. EOMIENIZIIT 5 CPD XEHERE OIEMEIX, B HARICB W
TARKH Z A 1 S-C THI S0 fFIM L Tz, £/, HEREENICE
WT, ARRHLX A % S-C D T3, T4 HAREAMEHT, SIS T T
DEBREZEIToT0, TOREAMBLZ A X S-CIZBWTIE, VTN
OHARTHIEMIL X A 1 K0 S EIMRAINERGHC L 2550 2%, Hi B35
BEE O T 2H ST, AV Z R L7e (BIER10: & 1),
F 72 T4 HAROFHL X A 7 S-C LIEFAM 2 A X A FFEMEIZBV T, 48
AR R 5 X & SRR IR BT X C 58 M L= & 2 A, iFo%
DERIRIT X DBHEL RS I 2 A % & Hel LT S-C fEA Tl <
TV BIR4:®5), LR T, HEMENTORETIX, X8
LT BBRHER SN, 51T, T4 SO AKX 1 2 S-C % [REHER
5 (BAAAREREET) THEEE LS AIZBWTH, A2 A > S-C H
ROIEIZI 1T 5 CPD J[rIEREE OTEMEIL, BPARK & el L TR 50 155
<. KBFEIMRIZ X > THRINDEND CPD BEITFEM# X A % T
BEZ5CPD/Mb THDHDIZxH LT, AfHEEZ A TlE 1 CPD/Mb LLF
Tholz, LIEEN-T, AHIEZ A R S-ClE. BARFHDO FTHLZLEL
T CPD XIERREL B L TV D & LT,

B TANVADRBRGE DO ZREH L TBA S NI RR ) B AR
HEMZES NS BENDH 5 HEII, YR nEEOFER VERE
ZET D VAN ADFAET RS STV,

OEBETFHBE X EMEORE RO OFEE NI EN O DRRERUE
HEME

HMAEGT DB G ERK~— I —0 HPT B fidng Za~vA
BHME 525, ZOEBMEIH AL AT TR RERFICBOTYH
BOHLNDZEBMER LTI, N T o~ A v ah Ok
TEREIFIFEDH LT, AN FRRETH D,

A RIITEANES T TH H CPD NK[EIEHEFRER I HPT Ein 173k
FEISNTIRETEAIN TS 2O, HPT Bia 2 BET52 LT, N
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EMED CPD JRIEREZE T L XX B L TR R ORI 5 Z & A3F]
HETH 5BIER 3).

S HIZEA LT CPD JLRIEREREIS FIX. A~ he RS Z R 72
VY ¢cDNA B4l & VT b, D72, CPD nlfEfE 4 a0 — K9 518
WOBIETNTA Y " EHREHACREI LAY 7T A4 ~v—%
W= PCRIEIZK D, A > b U iid % b ONIEMED CPD StRlE R SR
Bin T L8 A L7 CPD REIEEESRZEMSR 71X PCR FEW DOV A XD HRI2 D
ZET, KL THRETAZ EDBARETH D,

@EENIEEOBRTIHEELOE L DEE
A4 BASNWEEBOBEREYORBRIZLVMHEINTABZHXITAE
RBZEAY et D BRI R N A
WO\ L7 CPD HFIEMEFRER F1E, CaMV35S 7' o€ — & — (k5 L
%ﬁéﬁf“ékb\%%%%<%%@éﬁﬁfﬁﬁbfwé L7=28
RO A 2T DN S £ D HIIEN O DNA IC#E3 S =48
T(PDi CPD Y[FIEREEIZ L > TOIRMITBEE SN D, FEER, T4 i
ROKKH 2 A 3 S-C Z[RBEMEY; (BHAEREREET) THE LIS AIC
BWTH, AfHZ A 3 S-C EERDEEIZIIT D CPD HEIERESR OIEME:
IF. BPAERE L B L TR 50 f5mi <. REGSEAMRIC L » TR S LD 3E
W CPD &3/ X2 A 2 TIXEB L% 5CPD/Mb TH D DIZxF LT, A
Lz A X TIL 1 CPD/Mb LL FTdhH 7=, Lo T. CPD JtnliEEEE EIs
FERBPIREIT LT, LV CPD ICXAAEFEENEEIND Z &
NPRENDBIE 4, 11, BEICER 21), BAEE D 5 H HPT Eis
FlIng Za~A v R E 5T 5, 20O HPT Bis 112 L 0 R x
A X DR RN TE D,

n AP IIAEZRNEEICOVWTETIORTANESR Lo E
DO DEEDHE E R OFEN H 51X ORE

TERER OB KM (B 4)
FEEMEE CAFAME 2 A % S-C O T4 A%, FEFH 2 A 3 & SR IMR I IR 5t
SR CHRES U, FBEBHAARE D D BIERF E CO B, i >BOHERE., 72
(N FER DB FES, e EE (BT - HURED) ﬁﬁ%ﬁoto
BIES 4 W IXBIEERT OB 71 HH £ ToOELOHR (K3 1),
T >R (K3 TF) %, & LI, HERFO R K, %M
B, FHEE . FEMIAOH S - H FE O E 2o Uiz, ARz A % S-C
£, FEMHLZ A R &g LT, FEEBATE 52 B BIZB W TRz oy
TN T HEABRD iz, L, ZRLANORE Doy
O, FEEAR L ONCUNERNC BT H L, sk, —FEkigk. FHEE.
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i ERR - HFE ORI E IR EIIC A B AR b oz BlER
4:[K 2, 3, BEOR 1), £/, %IFEFE, WA, BAERICEAL T,
FrEM= CORFFERAR, S 512, REEES Co ZivE ToRBRIZE W
THERIIROD LTV,

FEEMARIC CEHRAMRAIINIRET 21T ARfH# 2 A % S-C D T4 AL
R Z A R DEBTREEIT -T2, TORER, A2 A % S-C 1T, &
LIZBWTITHIE & ZRITFRO NN O, piF>28ickBWn» T,
BAt% 52 HEOERE Y b m<HERE L, BIEERTOBAEZ 71 A BIZ
BWTH, BN Z A 1 & L TEL R D HAIDHER I N T
W5 (B4 : K4, 5. BXUOE?2),

AFOEICBIT 2 KRS BIE 9)

BN T AR MR 21T 5 72, ALz A R S-C, 72 H
NZIEMHR 2 A F DT % 30°C THEIEH, A FEHE LD A-
TeARy MZZENENW 0K T ORI L, =Ry &, LLFD 3
DOXIZREL, HEEToT,

(1) BAZDIRED 28/20°C 3% ED N TRGHKIZ T 16 HIMEEFE (28°C
X))

(2) BAEDIRED 28/20°C X ED N TRGHET 5 HifEEE L, BN
Sem FREEIZAT LR T, B/AR 4°C BED N TRAGH% T 11 H &
(28°C —4°C [X)

3) REZND, B/ 4°C REDONLRKGHET 16 HREEE#E (4°C
X))

ZORER. BENLHHLNR I IR K1, £ 1), Q)P 28°C
—4°C X Tik, Az - FEHA R A XD EN D, 4°C RIED N LG
ICANTZEEDOE L 5 cm 25, BXoMMEIIEO LT, EFITELL
milE N7z, k. 11 HREOKIELFE T %, 28/20°C & E D N T 55
MR EB LTI 2 A, £ TOMBIEITFRE LT, F7-. 3) 4°C
DX TIE, Mz - IR A R & iz, W E~HFET L LT eho
oo 728, WEIIB W TIRIRAELZ OREY) % 28°C O N TR GHEIZR
LCHIE L& 2 A, 2 TOMPEIRITAE LT, £z, MEG)IZB W
T, 16 HEOKIBALELL . 28/20°C BRED N LRRE R WK ER LT-
Ba. 7 HRERGE L O E~HEEET, EFEFEFELIMHI S, L
oo, Mz - IR Z A R & B, RIRICKHT DR MEIC 2RI
RO BT ARIRMHEICE U TR 2 1 R EFERAHL 2 A R ORITIT AR
(F7au & L7,

FRAR DA M T E M
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EONEZE T 5720 )

EEREES I CHEBENE A, FELLET D, o, BEBICZORNEZFH M
T 5120, RS TRERICIEE L TV D E B L OWREBEES O H 5 B IBIRIC
i, B A, BIOXELRLICEIVEET S, SHICKR—LR—=V%T
BaodaEET 5,

4 GBS X AW E B AR USRS IR & 2 o T2 Ol S 2k
e 3% 72 D BARR) e FriE O N A

(1) Az A 3 S-C OFEA 1A — b7 L—7 F 7= 1 IBRBER N~ DA I (2
XV RNET S,

(2) PR CRE SN TV DAL X A % S-C (FE-LIAOERSY) (X bR
B~ X AT K o> THREET 5,

(3) AfHLZ A % S-C DA ZRAFT DMEND D & T ITITEBARIRIT AL,
BHERO AT WEINCEE XA X2 THDH I L E2HRRO L BRI
1z AW LIS DA% & BRI X B L CiigE pTRE 72 & BRE T8 O & PR~ 2 WF 4L
FENIZRE LUREGFTO AT WENCEE FHEX A R 2 RELTWDE
DFRREITD,

5 SCERARRERE R OBREE R B~ DG A

AW BRSNS D ATREME DS RIR ST G B 1, 00T U R A 7
A TYA = A i - RERE, KROREETAEEDRICHRET D
& & B BAHTERIS D20 Ofiigk N - AFFERNIZ 38 1T 2 ik AR il F6 & OVEL#E
BAICHET D,
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B 2
M Z A XTI ar5F Y v AOREME

[HAY]
MR A RPT 7T T )T BWREFLTOD 0 ERET D,

[ F2Br 5 1%]

AFAHLZ A % S-C BLWNAS-D OFffi1 (T3) #ZNE6hizfEf Lz, Fi{ 6R%
FEE L HBETHRICL, AR I mlIREB LT, M2 A RIL3ETITo7, Z OWIK
02ml Z A Za~<Ar (70 pgml), AMLF h=A (50 pgml), BF~A
(50 wg/ml) Z&ETe LB EFHICEAR L, 25°C T L7z, 2 A%, BRICK v 7 7 ey
TV LORAAEZHER Lo, B Eos X, 2 A RMERICH W =T 7Ry
T U LEEAGEEE LT,

(A5 5]

AR Z A X S-CBLWAS-D OFETTliL, 77 a7 70 7 AORENREIGRD L
Niginolz (B8) , ZoZ Enb, A2 A % S-D BLWAS-D oIz, 77
DAY/ AN Ry NV < D QYA AW |:5 = gl et

AHHz A % S-C B LN AS-D OFfi+
BT AT 7 a "y Uy AR



R 3
BT OZ&ENE

[BAY]
MR AR AHLZ A A 1 S-D BLWAS-D ICBIT 5, BAEGFOLEM., BHROLE
HEBRET D,

[ F2B 5 1%]

AHAHEZ A R S-C BLWVAS-D O T2, T3, F£721d T4 HAROFE 7, IEHEIMR X A R OFE T
ERFIEGE, N—aF 2T FeAXBEHEAGHEE LA R Yy ML, M
PFURIRENTHES L7, %, 14 BHEOKHMBZIRA 3, B2 A X O BN D
77 w7 DNA Zfitti L7c, £7, BABEBFOa b —HE2HRT 572010, AE#Z
A X S-CEBEILWASD O T2 #RXD5 /I v 7 DNA ZHANTH o T F A E—
a VT 2T o7, ke LTIE. #/ & DNA ZHfilfREESE Kpnl TLEE L, A = CPD ¢
[ R =T (OsPHR) OHEESI, £7213 A 7~ A ¥ Uit s 1 08 ILE S %
Tu—7L LT, PP TV EAL B =2 g VT ATV, BEASNTZEEFOaE—
BameR LTz, Fio, A2 A 3 S-C BILUAS-D O T2~T4 tAOMEEK S L7-
77 I DNA ZFFRIC LT, A T a~A ¥ UiEBIE T O ORF (IR RN 7 T A ~—

( forward; 5’-CAGCGGTCATTGACTGGAGC-3’, reverse;
5’-GCGTCGGTTTCCACTATCGG-3’, HalEWr A &= ; 363 bp) ZAFR L., PCRIEIZL - T,
OB T OREMZ fegs LT,

HNBE T ORBLOREERERET Do, ik, 14 B HOARMEBEZ KA R S-C B
L TVAS-D @ T2~T4 4%, FEMAHL X A R OEED LAl L7z RNA 2T, cDNA 24
L. U TV H A L PCRIEIC K » T, Kl 2 KA 3 S-C 8 L AS-D ™ CPD Y[nl{EE
FEETORBEEZ I A 2 TH AR A X - P =% TO CPD NEEREF#E
OB &L K LTz, 7238, CPD JLEMERFRELL T IR T 74 ~—L LT,
5’-CCGTCGATGCTTTCTTGGAGG-3’ (forward) &
5’-CATCTCCAACTGCGATGCATTCCA-3’ (reverse) (H4HEK 75 : 225 bp) & M 7=,

(R -]

PHEH RIS TS L7z T2 R OMMIEI L7 7 5 DNA ZHit L. 7 2 v 7
NATNVHEAB—a v &To72, A LA 3 CPD YR ER T %, CPD Y[aliE
BEBE T2 7 a—7 & Lie W Uil Tl A#RH 2 1 % S-C TIX2 A (11 kbp, 16 kbp) .
AS-D (16 kbp, 28 kbp) TiL2 KO A Rz (¥1) , ZhH 2RO/ RO



95, 16 kbp (TR BV D N Rk, JeRIFEB R A RDOY Y= F3F LT % CPD
HEERER BT OY 7TV ERm LTS (K1) . £7o, A 7 e~ A v Uiitthgis+
a—7 L L U Cid, Af#L X A % S-C Tid 1 A& (11kbp) . AS-D Tl 1
A (28kbp) DAY R ENT (K1) , E- T, KX AR S-C BLWAS-D T
I, 1 I E—RNENEIR IS L > THEAIN TS LB L7z, £7-. CPD JalalE R
FELBTETo—T L LTRH LAY RE S T~ v UfitthEa 27 e —7 &
LTSNV RiE, FUHA X THo7-72%, CPD HEEEEE L N T a~A v
VIRPEE A, ERE S TTEA STV D I L7, T2-T4 ¢ A L7= CPD 3t
EIERE R BIE T DLEMERET D120, NA T~ A 2 UPEE{R 0O ORF IZFFE
W72 77 A ~—Z M T PCR g 1T o 72, ZOFER ., T X TOMMATORIEN RS 7z
(®2) .

BIRFIRBLOLEMICIB W TIL, RT-PCR fEHT DFERNOBIK - V= FiTx LT
S-C TIFAY 150 fi5. AS-D TIIM 14 5B NEmO LTV, 7238, AS-D IZB W T
W TR L TWAH0, fRE LTH 7B E LTUIAR SN, M TR
JEEIRE S a2 L 2R Lz,

(kb) & 9'0\*69 < 9’°V%9 1R Z A DY AT
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Sz,
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A T aw A UEE G T
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3 #A¥LZz A %D RT-PCR AT
CPD JInEEE R n IR R 72 7T A ~— % WV CHIlE L 7=,

4 KHHLZ A S-CBIUAS-D O T2, T3, T4 AL
(21T 5 CPD YlrIiE TG D fifAT
N.D. : notdetected (fEHH /20 o7>)
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R A R, FEREHE X A R DOEFTHE, 72 6N UVB EHii AR

SROBRIRHIMERER 11

[H]
MR A R HERHR X A R ORFER R T OIS X 7 & QNIRRT IS X T
DEF KT 5,

[ F2B 5 1%]

AHHLZ A £ S-C B LUVAS-D @ T4 AR, 72 & NI Z A 1 (Bl - =)
DFF L%, AL 2DV F LA VRS O%BRE L, FSEREENT
FeEE L7z (2007 4E 5 H 1 BEFE) & 4 WS S &%, WE A0 1/5000 a
TRy b Ry NYE72 0 Ol & A EH 2k
AERE0.5 Ng/AR > ) ICBHE L, FrEfdes Cfds 4
1T-72(2007 47 5 H 31 HBAH) . FREMENITIX,

SRR AT IR X & SRR IS X (1.2 W/m® O
FREE D UVB % 7:00~16:30 ORMRE) 2 7% L (X
1) | B X A 3, IR X A R EZ NI 4~6
RNy MEEE LT, o, ARy FYE72D 1 AFD
Mz & LT, £72, BE UVB BRI LTIk, SR
&L LTUVB 77 (RZ FL20SE) MW, &6
\ZUVB 7 7B 415 280 nm LT D&
ONEENLa—ATET—F 7 4B TH
v MU E MRS L7z, MRS L7 UVB B8EEIT 1.2
W/m® . FREFERIE 7:00~16:30 0 9 BERE & L
7oo BAAEHIZ, AMHHLZ A % S-C BL O AS-D,
MLz A FHZ 8 H 13 HTh -7, EBF A (5
L TR 1 2 EMBEITTo .
1 RN O G
B ARSI K, Je A SRS R R [
DRET. FB : SESMRH IR X OB T-
(R ]

SRAMRIEIR A XIZ BT B3 o, 72 D ONCBHIEH . INHERE ORI 2 (RO B E %X 2
2. ABREORBRAK 3 IR L, BB L TR, BENSBITER . - IUHER
BWTHHILZALA 3 S-D, 725 NT AS-D IE, B2 KA R &k



L CHBTIICAEERZR RE, SKETOAEEZ : p > 0.05) IRD Lo T,
Fo. TR L TE, BHEEZOEER £ TOHMOBME 52 A HIZBWT, —kF
HIZ IR 2 R & bhilg LT, M 2 81 % S-D. AS-DI33kic, HHERSHERB L tRE :
p<0.01) . L2OALARRS, 0% 60 H HOFHAE BT\ T, FEMM (K L I ZEFEBE DO
T 0 . FO®RBERIZE W T H T SEUTIEMI X R & s L CERITRD b
ol CHE. S%KETOEEE p> 005 . 7. WHERORBICE L TH, M
A S-D. AS-D &, I XKL ORICHEREZRITBO bNRD ol (CHE, 5%k
TOHEZE: p>0.05) ,

T, BENPDRTEND X )2, Mz A 3 IR A X ORI, BENAERLE
BINholz, 2B, EMOHE, EAIZBWTHERITRDO L0 -7 (data not
shown) .

WML 2 A 1 & FIERAHL 2 A R DOIERFIZIS T D A RMEKROH EE & RSO EIL, t
RE (5%/KHE) OFERNG ., MBI, HFE S bz mEIc, Mz 1 R, I Z A 1D
MICHEBERERITIRBD NN (F]D) .

Btz 15 B H BhiEtz 29 H H Btk 52 A B

Btk 78 HH (BEfEH) BAtfs 125 B H  (IHERR)
X2 A% 15, 29, 52, 78, 125 H H O 2 A . FEFLHLZ A R ORI X125
F DB O



3 BRI D ORI 2 A %, IEIL 2 A R OSSR IERR G K2 BT A EL, 5T %D
ik, #HLz A % :S-C (@) ,AS-D () . MMz 1% (A)
* ok kkk s FESERRTE (CRRTE) . *P <0.05, **¥P < 0.01, ***P < 0.001



K1 HERE ORI IERUT X2 1T DR Z A R, FERM A rOBL, B, ¥
FEHE WE (g)

B (om) B (R) BRI

(g/plant)  Hi E3E H S
AR =% 103.2432 12,6515 157.24204 434445 23.9+09  13.1+2.1

S-C 100.6£2.6  12.142.0 163.2422.3 42.445.6 257409  12.7+0.8
AS-D 97.3+2.8  13.4+£1.5 155.8+¢17.8 45.146.7 24.5+40.6 14.4+1.5

FEAG 2 A8 A

FETEMEER T3\ TASHIM Z A % S-C 35 L TN AS-D, 72 & DNT I/ 2 A % & 485N N R
AT ORI L, BAEfk 15 BB, 29 BH. 52 BEICEBT 2 &Mz 1 1 & IEHHL 2
A XDEH (K4) | WNCBH%L 71 BH ECTOAFREORKE (X5 & 71 BRI
HEL, DT OBOMEREE 2 IR LT, TORE S-C ZHIL, FEXIcBWCixsike
BRER tHIE, S%UKETOREZE 1 p > 0.05) IR DLNRNEDD, SiFo%ickn
Tl Bz 52 HANOBKRE D 2B LT (M5, #%2) .

—J . AS-D ZMICIHWTIE, B, 0% E Hic, BHONITHRE Y BIRHER L.
P OBUTE - T, B L 0 I 2 Z L1320 o7 (0.1%KETOFEE) (K5),

LI EDORER DG FEEMEREIZBW T, SAMMIINIBH FCik, B0, S-C &t
TBIR & i LT UV P A R L, AS-D RftlddE LW UVB M2 " 2 &30 ho
77

BhEt% 15 HE Bl 29 HH BrEt% 52 H H

Xl 4 A% 15, 29, 52 HEHOMHELZ A 1, I Z A R OEIRIINIRR X 54
BHOF



5 FBAEL D DR 2 A . FERLIL 2 A R OSBRI INIRE X 31 B FL, i 2%k
DAL, #HHZ A % :S-C (@) ,AS-D (O) . FH#az A% : (A)
* ok kk s FECERRTE (tRRTE) . *P <0.05, **¥P < 0.01, ***P < 0.001
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F2 BAEk 71 B HIZBT 2 FIMMIINIRE X TR, 4531F 5%

EL (cm) T8 (K)
FERA T 2 {1 {4 =% 82.1%5.1 19.7£1.1
S-C 78.9+£3.5 21.4+0.8
FERA A Z AR
AS-D 46.0*x3.6 2.3%0.3
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BIER 5
Bih 3 CoOBEEDR

(QEREB)|
AAAHLZ A 7 S-C 3 KLY AS-D DAL IRIE DA OFEN) ~ D 5B A IR 2 A R DG H &
LB L, B 21T 9,

[FE5 7]

AHAHEZ A R S-C BLNAS-D EFFfEMLx 1 1 (FH=%) 288 L HEWE L)
H x5 EERy Z AW, R EEY 7T SRIERER AT O £ T MR (4°C) 1RIF
Lz, ZThbEARy MIEED, iy & U @B I o sy L 2 2 (Lactuca
sativa L.) Z#hs U7c, BRIGHEIL 10 /R > b (BfEK 5 K> F32) TITV, 250 mgN/kg
W OFNE CTHAE U7z, #&EEHEIE 20 BREITIT- 72,

[ F2BRfE 3]

R LICHEERO VX ZAOMRE, iR, BFiffE, oo NTHEERER, 7%
R 1C C 80°C, 3 AR S /-0 EEZ R LI, ZALORMEHBIZONT
FHHA X A R S-C & AS-D OB HEEO WL E | FERAHL X A R OB 18 & O ) THEFHY

(tBRE, SUKHETOFEE  p>0.05) I[CABRRETRO LR T-,

K1 AWK Z HEE U7z 3 T L7z L 2 A DRI

iR B
IIRE (cm/A) FiEE (g/10 A) W (g/10 A)
(em/AR)
FEHHHL % 121 + 05 73 + 02 26 + 02 036 =+ 001
¥z AS-D 125 + 07 72 + 02 26 + 03 035 + 0.02
FHHL % S-C 119 + 07 73 + 03 25 £+ 02 035 + 0.01

SCEE T A AR HERA =
N (g 7 %) = 50
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T AR E

QEREB)|
AHLHA ZARA F S-C I8 LY AS-D O BB EMM~ DR B2 ET D720, AREARES
BIEEATVIFHIAZ A % (=) LIl BTl

[E5r071k]
i WA IV

KM Z A 2 S-C BL O AS-D, 72 b ONTIEMMEZ A % (WT) % 1/5000a U 7 R/VAR >
OB L (RVE L) . ISR 3 » AIC I ARy MCoX 8 &, BES 5 cm OHE)
b HEARIURA LB L7, el AEATTO £ T, HEY T LM (4°C)
RAE LTz, 401 g 2 100 mi P /K TIREE S 10 min B L7215, S HICAHRL 10°,
10 B RIEEVERR LT, SIS E2%IRT % 3 FEORM 3 KB (YG, HV HHzIE 10°
BRI A, 10— AR H VIR 102 (5 R 2 45 2200 pl) L7=, S-C. AS-D, WT
D& S ERIZOWT EFEOREEIT- 72,

HEMAEH O S T b

LB ON, MIEE, BORE. SRIREICOWTLLTO 3 FOIERIR, @R 2 A
W C A FROEARTE RS A BIE U7, IS IR & 2 W IX ISR T CRt R L7, aHllE.
W LAt E R/ EEREA TICHE TS ) 0o =— AL (cfu) 2R L,

YG Bt (B 2 1.0g1", v a—2 1.0 g1 K.HPO,0.3 g I, KH,PO,0.2g 17, MgSO, *
7H,0 0.2g 1", pH 6.8)

HV 854 (7 2 U8 1.0 g1, Na,HPO40.5 g1 KC1 1.7 g 1", MgSO, + 7H,0 0.05 g I'', FeSO,
7H,0 0.01 g1, CaC030.02g1". F7 I > -HCI0.5mgl", VAR7F L 0.5mg
' 4732 05mgl!. U R 2 -HCI05mg 1!, 78 7 £ Ca 0.5mg
' A b= 05mgl!, p-7 2V LEEMR05mg !, EAF 2 025mgl!,
TrmAFT IR 500mgl!t, pH7.2)

a2 — A A VEE

(KH,PO41.0 g I'', MgSO,+ 7TH,005g1!, ~F F>50gl", Zv=a—2100gl!
m— A0 0.033 g1, pH 6.8)
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[ =5 R ]
BRAEOMRZR IR LI, 2 TOREEHIZIHBVTS-C & WT OFh; LEOR,
KTNAS-D & WT OFH: FHEORITHER tFE. 5%KUE : p>0.05) (THERZITR
oo T,

K1 FEYHES L oADK

il P 5 TR SR
WAV (x107 cfu/g #. 1) (x10° cfu/g # 1) (x10* cfu/g # 1)
S-C 83 =+ 1.5 13.6 =+ 1.7 82 =+ 1.4
AS-D 8.1 =+ 2.1 142 =+ 1.9 85 =+ 1.7
WT 7.8 =+ 1.9 14.1 =+ 2.0 8.1 =+ 1.3

B L A YRR o
n (R FLH) = 5

14



BES 7

FEM B AR D B A FABR

Q=Rib)

HHAZ A T BN L DM OTEY) ~D B HAA X A R BARDOE B LB L L R E1T,

(25 75774]

AL Z A S-C K OVAS-D &, X A 3 (=) OMIERE %K %5 IR
WeU7z, Mo L7=30BHE, BRBRZ1T 9 £C. M (4°0) /77 L7z, Mfkalel 4. 500 kg/10a
DI (0.5%) TERAZ LERAE L, Z6ZERy MIEED, EWEY & L THEmE
W PED B L Z X (Lactuca sativa L.) ZA4khT L7z, FEFHEEIX 10 H/A >y heL (%
fEfAR 5 Ay 92) | 250 mgN/kg ¥+ DG THifE L7, FEFHIFIE 20 AR TIT- 72,

[S2Brit R ]

R LICHEHRO L Z ZADOGREKE, iR, FiffE, 20 NTHEERIER, o7
ZJd AR IZ T 80°C, 3 HRHz S ¥ omWEZ /R LI, ZAbLDOHFHEHEA IS
WTCHLIEZ A 1D AS-D & S-C Z8E AT EEO T THIEMMZ A R 2 ME AL
72 L OB THEHBY T, 5% K% : p>0.05) ICAEREITRD SRR T-,

K1 AEWERZ B AT TR THEE Lo L # ZDEF RN

it R B
WIRE (cm/A) B (¢/10 A) WME (g/10 A)
(em/A%)
FEFHHL 2 98 + 06 48 + 02 32 + 02 041 + 001
HHL 2 AS-D 101 + 1.0 47 + 02 33 + 03 042 + 0.01
fHHA z S-C 97 + 08 47 + 02 32 + 02 042 + 0.02

SEE T A AR HERR =
n (7% =50

15



BT 8
ek DR L ORMEORE

[H&9]

R Z A R EIEHAIRZ A R DAL (R) Z RS TRIZE L, TR, ki ~2%,
[5E8RT714]

PAJEELRTOFHE X A 1 S-C B LUV AS-D, MM X A X0 DR EERIR L, 108 & B
TR L, ¥tz —F - I— MUV VRRTHREL, ZORMEREZIE LT,

[ 2]

KA % A R & FERI X A R OTER OBEMEE G2 X 1 IR Uiz, B ORI %
A% S-C (¥ 1B) BELWAS-D (M 1C) LIz A (K1A) L OERIIBEING
Mote, I—FRK«I—RFH VIR TYRALTZE Z A, AMHZ A % S-C BLAS-D 1,
LML Z A 3 & FRRICTER OFeMEDFE® B L, fiHi X 4 R S-C B LY AS-D IZFEM#H % 1
FREFENRNEEZ BN,

FTo, MR A R S-C BELNAS-D &I Z A RDOIE DFCRITIENDBILE S g

277,

16



1 FEHLz 42 (A) ¥z 14 % (B;S-C, C; AS-D) DOIEHy DGR & fatk, ek B
SYeF > TWVWAHEDIE, TUr 7 onNERBLTWALAEHT, RlERHHZ A2 RLTWD,

17



B 9
AF NI T DR SR

[H&9]
FEAZ A ADMEIRIPEZEIT L IHERT I BRI L7 23S TR L, BB LODIE D7
ﬁiﬂ‘a—éo

[ F2Br 5 1%]

AKAIZ K S-C 35 L TOVAS-D, 72 & DNT FEM X (KA R DFEF% 30°C TR S W%,
ARXERELOASTZAR Yy MZENEN 10 KT D, 3Ry MR L7, SR
v b, LD 3 DORXICHE L, HBEEZITST,

(1) BYEDIRFED 28/20°C R ED AN TREHI2T 16 HIFE:E (28°C X)

(2) BARDIREED 28/20°C RED AN LKEGHET S HHEE L, FLA Sem BEIZAF

L7cRER T, B/R 4°CRRED N LKRSHET 11 AfiiEE (28°C —4°C IX)

(3) FEREEH D, B/ 4°CRED N TLAEHET 16 HREE®E (4°C X)

[RER]

F1ITIE, BFOFLX T 16 BB Lo SEDEROE L EZ, K 112iE, SO X
T16 HREEE LEBOEXDOA X ORTE#HFHE TR LTz, (1) ®28°C DX TIL, it
AR, AR L HICHE DT 28 em FREE L . ERARAEFEZRL, HEt CRE. 5%
KUE : p>0.05) ICHERZEFRD LN o7, —J7, (2)D 28°C —4°C DX TIL,
B AR IR ZARA 2D LD (4°CRRIE DN LRGHEI AN RED F K 5 cm 225
BEXOMRITIRD T, AEFITE LMl Shiz, Zeds, BEXITIBWTHRE (tHE.
5%7KHE 1 p>0.05) I[CAEMREITRO LN hoTz, 2, 3)D 4°C K TiE, 2K -
I Z AR A 1 &I, FERMHI S, M EA~HEET 2 Z & idlehote, 728, LB
XQUZEWT, 4°C LH AT 7%, 28°C DN LRSI EZB LI 25, & T
OEARIIRESE LTz, 7o, LEG)ITIBWT, 16 HHEOMKIRAER, 28/20°C 3 ED AT
K[EWHME AR LT SA. 7 AREGE L CHHMl E~H2EET, AFIEE L Il &
Nico L7eilo T, MBAIR - FEMBZRA 1 & IS, RIS 2 M 2RI
D 5 ARIRIEIC BT U ORI R & IR 2 (R R ORITITER T A0 ST L7z,

18



K1 AWKz S LEEI 16 HREESR: Lo, SAmikoF L (cm)

JuE | JLEE 2 4L 3
FERE L 2 279 + 29 49 + 0.6 N.D.*
FHHL 2 AS-D 286 + 25 48 + 05 N.D.
FHHL Z S-C 282+ 1.7 49 + 0.6 N.D.

BB P EHAERERR = % - HIEARHE (not detected)
n (BT = 30

WT

S-C

AS-D
ALEE 1 ALFE 2 RLEE 3
(28°C [X) (28°C —4°C [X) (4°C [X)

X1 FAEEXT 16 HMEE LIZRBROK X DA ROT

19



B 10

PASCRIEZITIIT DRI X AR A R DIRIBESUHERBR |

(QERES)|
FHZ A 1 S-CIB L TNAS-D & A X AR A 1 & PSRRI R E L 7o SRS R e R
X7 b ONTHESMRATMIBR X TAT S8, AF L L, FAMUETIEEZRIET 5,

[ F2Br 5 1%4]

AFAHZ AR S-C B I OVAS-D @ T3 AR, T4 A, 72 5 QN IEFIR X KA R OFE 1%
30°C CHRESEEZ, A FBEHAELOASTZRy MZENEIN 1R ORER L=,
ENTARy M, FABERIEEN P1LAMEHERIERET LS A7 T4 bry) ICREL
T2 SESMRIE IR AN X A & ONCERSMRAT RS X (1.2 W/m® @ UVB #8J%) T 30 HR B S
7219, 30 A OSF o8, M EEOBREE & ik Lz,

(i 2]

B4 112id, BFX T T4 HROMIZ KA R S-C & AS-D, IBILOFEMIZ 1 1%
30 HAB S B BOZEXDOA XOKTE2FHE TR L, FENLL LI LR L DI,
KR Z A F S-C 1%, FEFAHL 2 A & Ll UCHA & T SRAMRIC L D AE B R 23k &
TWBEDONSND, —F, Mz A 3 AS-D 1%, EBFNENMUC L > THELLAESH
Tl ENRGm D, K 212iE, AR S-C B L ONAS-D, 72 5 NI IERAMR 2 (KA 2% |
URAMHRIE IR X SRAMIATINIRS X C 30 H AR S BB 00T o8, i L E 2
R LT, EORER, T3, T4 RO X KA X S-ClLE bIT, /T 2%, i REBiEE
ICBWTHL NS, FEMBEZ A 3 & il U TR X DIE RSB S, Hatn
IZH 0.1%K%E (p>0.001) THERER tBRE) PMRoObie, 7z, T3, T4 #HR0
FHLZ A 1 AS-D IZBWTIE, /2%, Hi EEEfEE & H10, FEMB X 1 R L bk
L CHFHIICHAE tRE  0.1%KETOAEE : p>0.001) [ZFELWHELZZT7-,

20



X1 FASHRIEENICHRE LT SRIMREREX (-UV) ERAMRMIMBE X (+UV) <. M
Wiz KA % S-C & AS-D, WONZHEMHLZ A % (WT) %30 HEBR LI DOEE

F 1 MBI X, SRR X T30 BMAEE LB K (WT) |
FHHLZ R S-C. BLOVAS-D O3 o, BXOEEEE

SIFOH(XK) FEEE (o)
WT 156+1.9 18.7+1.5
RN RERHX
S-C 150+24 19.0+1.3
(-uv)
AS-D 149+ 1.7 185+ 1.7
RS R IR ST WT 82+1.2 7.8+ 1.8
X S-C 12,1 £2.]%%* 12.1 £2.0%**
T3 AS-D 1.0 £ 0.0%** 1.9 +£0.3%**
SRS WT 63+1.3 4.8+0.5
RAX S-C 11.7 £ 2.3%*%* 11.4 + [.2%**
T4 AS-D 1.0 £ 0.0%** 1.5 +£0.2%**

*EE G HRTE . BXO WT 26T 5 S-C. AS-D OfEICT 5 0.1%KHETOH E =
P <0.001

21



BFEs 11
RIERFERZEFE AR
HRESERT — NV FEEHE L F— - RBEES TR

X1 EhasxprfEd (1)

X2 EfasprEd (2)
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3 RAERZERFB =R BES 7 — v FEENE 7 — ORI
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B =

B4 HALKFRFBER PR BES 7 « — /v FEEWIE v & — 8L ofiZzE5 5

R BERE L OFRBRIX 05 | e b T W iR EFE Y (f 235K H) F TO/REfEIX. 400 m,
BHITWT 4 —)L Ko X —NOAZEB 3K 250 m TH 5,

24



5 LR R B e i 1 5 D B 1) & R X
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20m

EHBZAR-HH =X

ala o= == =]

JEHRIRZ A 2

ha B %

Al [ T1

2 AS-D

A3 S-C

B1 [ 11

B2 FEARIR R A R

B4 HHZUF

B1 [ T1

Bagt 0

=4
(%)

Y4

B3 S-C

lc1 [ 11

o FERAMRZ A 1

c4 Bz

lc1 [ 11

AS-D

lca [ 1]
[T

c3 S-C

FFHEMA AR - =%

© [N [s|w|h| =

X6 #if A AH K] FREEE S RER XN T, KX A R, FERLHR X A R ORA
ZATT FEO—f

WK S SRR B R 2 A RS-C (Ukfa) | AS-D (Er7) | BLUIEM
Bz A3 PP =vF% (M) 205, T2, BE (Fv—) 3960z
A XEFZAHT D, 7ol BEBRX (BP0 2 FEkAH 2 A R ITBRS) D
iz A RS-C, AS-D., BIUIEMHLZ A % - PV = T O ZIAALNEIL, FEIC
AR Z 51T,
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fREtESAY O fRBtESAY O -EiR

fREtE SR 2R E R HERMEICERYT SN ERS
SRR RS KEIZKZEHIGT DETKAE

EPKFEM BIKEITKEMRIES SR T fREEEIZAYOICEREINTINSTL/NT
NEEBETEBEEZ. RVBNRESH
TW%
B7A  BREERE SR N ORI BT 2255 BN
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TUNTRIZRESN TSNS PAZAVL; ()}

I Bt [ 355 [ B OD [ L+ e Bt 81 455 &) B D 5 L A
HEKiEL BEKiE2
M EMRREDHKRF

X|7B  [REE B SHiER N O -IZBT 525 & kR
28



Bl 12
BEIRAT, BRE ORBBERES O

BRICE DR EIG R, B X ORI X BB OV T TR, EAMICHR., 25
NI ~DE B BT T2 L 2TV £,

BRICK VR CE ookl (M3, FrEM=. MK, R 7%, SEEIIH Y
FHEATL,

Flo, BIEEITo TWDHHEBRKIZEBWN TS, KITTHFICHEETIH Y FHEATLE,

B, RBEEEGNICH Y 9. TUNTNBORIEO—EAE T LE LA, BRICBERE
HTT, o, REERESAORANIZEN D DM, SRIOEL T, ERhSEZSZ L
X722 0o 7,

PLED SIS, EBE% b OBREIT IR SN TV DL EE X TN D,

<<

w

SRR 22 4 7 AR TR 22 4 6 A RS
SRk 22 4F 6 AR PR 22 4F 8 AR

29



B KA AR 23 4 6 H LIRS

Rk 23 4F 6 A SRR 23 4F 6 A
Rk 23 4E 10 AR

Rk 23 4F 8 H i

SRR 23 4510 A e SRk 24 7 AHERE
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R4 UVB #8451 A % (OsPHR, Oryza sativa L.) (S-C)
AR UVB 852 M1 1 (OsPHR, Oryza sativa L.) (AS-D)



1. R 2 A R AER OFREHGEER
ik

2. RHERAER
ik

ER/N

10
10
10



A2 A RIE OTRBGARR - RHERR
L [z A R O]
[H )
RIS P O BRI THREE LTl HRLIRA A 5 S-C R, KX AS-D RBEDBITEIHZ 1 5
TER ORI & TR 2 129,

(1]
(1) H23 4L, 7 AR D DIRIB O L Z T HIED
BIFERA & 0 B, BRBRICH W - # L 2 A  OBRTE
NEHNCHERR ST DL S-C RAE. KON AS-D % &
HIZ8H 13 HTh -7z, £ TTOHH L TRV E
M7y GRELIAEMPRETE DL L IIHEL Y
YV BB T AT L— FM2.5emx 7.5 cm] & 4
PELULEE  AFESR) &, REEESN, BXLO
PRBEREISS O BE O eSS, — ARG IR E L7z,
RESATL. K1, 2, 31TR Lz, ZOEHET v
OF%EL, BTESHER S 8 A 13 H ORI 11 B
SEIfEO B — 27 N E7- 8 A 16 HA AT 11 Kk TOH
WiT-o7, BT A7 L— KZ&EB 5T 11 RRZEIY L,
MUY & R, Fzicv ' a2 g7 L— h &
\CHEE LT, B L7277 b— M, U E B IS B
LIERIRIIB L, {EMOBRIEZIT I £ T, 4°C THRAF
L7,
[ U727 L— MRS L eiid, BAbRF RS
B R EAF TR RN O AR 1R X EBRE (PIP EBRE) 1T T To 7z, TERASiEH X A x
B TH D NENIZONTOREIT, L2 A ROBDET DA 7 a~A 2 UiiEs
FH3MEK DNA FIUCEEN TV D DNENOREFTIEIZ X VITo72, BRI, 7R
LU — MZAHE L7Ae 2 2 BMEE T S 2 VT E Y (1~3 KifefE) | &
ST-HBEH B L7z DNA 27 > 7 L— MMZ, A Za~A 3 8 s+ % R R
(ZHE$ % 77 A ~—% 7= PCR (Polymerase Chain Reaction) 1£I1C X W HREEITH> T,
FIRE LB DA FHETH L0 ENTE LTI, A RS 4 AT 5 tubulin
(BEBEAM»AE T HWNELH DR E TR T 5 5 /37 E) D DNA OIFAEO A % PCR
BIZ LRIz, BUFICHEm 250 DNA ofitt ik, W77 4 ~—ofs], 7250
(2 PCR D -R7E 7



DNA fiH&: 1

NER ST AER 1~3 RifEEE 4| 3 uL OfliH#E (10 mM Tris/HCI [pHS8.0], 10 mM EDTA,
0.01% SDS. 0.2 mg/ml Proteinase K) (Z#&# L. 37°C, 60 min, & L T 95°C, 10 min DL
HAZ1T9 Z & TDNA it &21T 572,

7T A ~—s

ONnA 7 e~ A ¥ VtEREFRIEA T 7 A ~—
forward; 5’-CAGCGGTCATTGACTGGAGC-3’
reverse; 5’-GCGTCGGTTTCCACTATCGG-3’,

@Tubulin HH 77 A ~—
forward; 5’-TACCGTGCCCTTACTGTTCC-3’
forward; 5’-CGGTGGAATGTCACAGACAC-3’

PCR A

1 ul; 10X Ex Taq Buffer, 0.8 pl; dNTP Mixture (4% 2.5 mM ), 1.2 ul; MgCl, (25 mM ), 0.075 ul;
Ex Taq (Takara), 0.25 pl; Forward primer (20 mM ), 0.25 pl; Reverse primer (20 mM ), 4.925 ul;
dH,O, 1.5 pl ; DNA sol. (Total 10 pl)

PCR /)il iCYCLER (BioRad, CA. USA) ZfH L. U FOF /T ATITo7,

BANE 98°C 34y

[BVEPE 98°C 20%p, 7T=—VU 2 50~64C 308, i 72°C 245]X40

g 72°C 541



% 1

BB OREBCR L OFEZZIZEAT 5. Bk 7 v IREME (FREERESN)

I ALE P 5 PN+ S5 DX TR P {0

*FIGXEAN ORI GEE, vy, KEET) ISR OMEZ % (AS-D KifE, S-C
FH) . BLOFEMI X A 3« P Y = O ZAHT 21TV, JEPHIIRRHERER, TERARE
Bilk D7z DIZIEFAEZ A X THH T = FOMIAF T 2IT-> TN D,

B OfEADOMN T v FREMEL T,

B OFRENE L, sHERBR T DY 7Y & E R,

m(w) Iz Rl

10@ @9 @ s
svilll i | { AlB-2 -3 [ Fva
2
\[ 520dm 3 450¢ D‘%dt 7
4
—1 5 | B —
) 6 -1 MNWR2-3 -3 L 3|
\‘5 O T70cm 260c
9 V4
\ [10
S! w=m -1 1-2 1-3 g5 3
e b acm 1~23l5% 4
1]2]3]a]s
ﬂ'm 4] 5[ 6] 7] 8]0 to]11]12]13]14] 15[ 16]17] 18] 19]20] 21]22] 23] 24] 25] 26] 27] 28] 29] 30] 31] 32[ 33[ 34] 35[ 36
O [ "
A3 HH=ox
: ™
A1
ssfll B [§)-3 e AS-D N1 NEE 3 B3
A4l [
Al [
A2 S-C
Y I
295Em Bl -
80¢r HH=ix
cmi? 1 H{ o 7‘c19 “m
B
ﬁ(s)‘a.:s.z 5 |o2 o NN JE(N)
3 L Nﬁz‘.'
ll B4 [ lj\E
B1 [ 7 -~
b s AO
B4
2 . #->
3 HH=oF
c4 [
ct 1]
c2
sa il sBB1 |81 [c3 ASD MIEIEFH
c4 [
2 & |
2 c3 S-C i |
c4 L1 12345
Ocn 5)cm¢F Jem
S| -1 -2 -3 1 E 1
) F F 2 \14i5
A 170ém | 5 | | i
:g{ -1 ViEb-2 -3 nfi 2], |
} A { { 3 Ocm
assezazazesns s agisisassee
12 6

R(E)  EhFIE



2
B OFRBARBLOHERR BT D B8 + T » 7REME (FEEE S
I A I 7 P ¢ (LA T



I 3
B OFRBARBLOHERR BT D B8 + T » 7REME (FEEE S
PREEE S (WFFEmY - — k) BEALE

B =

RODVRENE, FolLHT v TES



GEED)

FP. X4 ISR A X THDL =%, JBEERIZH V- CPD YlrlE R 2 &
77 A3 F DNA, BHEEHEIZHWZT 7 AR
DNA, = L CARRBICHA WML 2 1 % S-C &
AS-D @ DNA ZHiith L, A 7 v~ A & Uit
TEMET 577 A4 ~—% M\ T PCR it CHIIE
L KB L7 fERZ R LT, K2 B0 D X )1,
XA X OV = F I A T a~A 2
PEERF 2RV T, 20BEETF (X4 DRH]
DALEIZRZ 273 K5 £ 400 bp) 23R S 720
e, —F Mz A X THDH S-C & AS-C
FNnAg ra~vA T UEBREFZA L THHDT,
BIGFAEESND, ZOFKCEY, FFEIRL
=AEBm S HIH L7- DNA 288, A T a~A
TUMMEBEFEHEE TS 7 A~ —EHWT
PCR S ZATV, BRUKEIN G, T OIS X A FHKTH D0 EERE LT,
FPARFIEICEDHBZ A RZEENDNA T~ A U TEBRR T OB RS % s
U7z, MRS EE OfesB 7 1AL, FRIBEMIS CHE: STV DML X A K S-C Ri#E. AS-D Rk,
72D ONZIEMH X A R L0 BAERRZAE b7 v T DO T AT L— NI 2 OAER; & H-HL
Uiz, BTATL— b RICER L7216 Z Bk L7 5EIC L0 . 20 iRy, BEMSE F <
ZHLY . DNA ZHhi L7=#% ., PCRIEIZE W A T~ A ¥ UEEE 7. 38 KO 15
B 72 B % A7 % tubulin IR - ORHEIT 72, £ ORER, MHLZ A % S-C K. AS-D %
B 72 HONTIMEH X A R F5 % D 20 iR S-C RAHITI U TIE 20 A4 TT, AS-D
FHE T 20 BAH 18 MK T, A T u~ A T UMMEEE . B O REFRARES %
B9 5 tubulin IBIE T OHME U721\ AR Lo, 7235, AS-D /ft THIME N> RO3ERT
ol 2 JiE, N rav AV UTEBRE T, B8RO RFERNRES A/ TS
tubulin IB{E T OHE Z MR CTE o Te, FIEHMZ A XTI, 20 REFETIZBNT
tubulin EfE T DOHNE L7230 REMEGR L2, A <A ¥ it s 13 mes S h e
Molz, LTeho T, 60 ffAH, 58 Bk CTA RFrERA 2B %2 A7 5 tubulin AR Z g8
THZENTELLD, AHECLOMEREEIZB L E 97% ThH D Z LB R SN,
I, B 1~3 1R LT & TR L 72 B ORE 21T > 72, & 11213, 8 H 14 H~16
FICERE L 7B 2 M E Lo 2R U, MR X A R 2 3k8s U 7= FRBE R N O 3R X o
B SHEN TIE, M x A 220D OIS U CEmA R SNz (& 1) , 33 LE#R
A ZNEH - & BT ATHE L72K 0.6 m Tk 70-80%, #H5 XA & B 7= B5 B El<
X, 726% D ORI S iz, —F5 . WRBEE SN OB B O EE T TIE, A

X 4



L7z AEETEUD LTe s, BEEXHD & OFEREAS 2.5, 3.5, 5 | 22.5, 25 m OHE T
A RO S iz, Fo, REEBE S OEBEOBHSEES, 72 H N — ST ic
LA b T T ERE L, REEITo 7203, M A X O ITHRI Shiznoiz, 7238,
BIAEHIR F ORBR XN O EGEIL 1.3 mis LLFTh 72 (K5 3H) |



#1

0 0 0 8%/0 | 8v/0 | 8v/0 | 0 791/0 Ier o8l I8¢ 025 [oe
0 0 0 8%/0 | 8v/0 | 8v/0 | 0 91/0 S0t [svv  |0eL 08y |62
0 0 0 8%/0 | 8v/0 | 8v/0 | 0 ¥91/0 Z6v  [S0L  |0601 00y 8¢
0 0 0 8%/0 | 8v/0 | 8v/0 | 0 V9170 A AL oLy |2
0 0 0 8%/0 | 8v/0 | 8v/0 | 0 V91,70 I N s osy |92
0 0 0 8%/0 | 8v/0 | 8v/0 | 0 V91,70 I AN ! osv__ |s¢
0 0 0 87/0 | 8v/0 | 8v/0 | 0 791/0 oe |sel I8z ooy |ve
0 0 0 8%/0 | 8v/0 | 8v/0 | 0 9170 %6 T6 20T 00t [ee
0 0 0 8%/0 | 8v/0 | 8v/0 | 0 V91/0 el (eIl [26] oz et
0 0 0 8%/0 | 8v/0 | 8v/0 | 0 V9170 oI [svi [s8l 00z |12
* \,bu@ﬁaﬁﬁww«ﬁmﬁswﬂﬁ % B Lo R=TE HOIHS8 | HSIHS | HyIHS | (W)IEEs L EE
N LA ROk S YRS YR _ ORI
HOIHS [HSIH8 | HyIHS | HoIH8 | HGIHS | BVIHS BRI URL L
EHOEEEWEN 02 \4EE T
0 0 9 170 170 0c/z | 9% V72 I I 0% g2z Jo¢
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0L 77 051 SI/T | Sv/0r | 0v/9 | OL1 001/L1 X3 2T | Loe g [al
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EIE
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