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1%
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et : KBRS ITHREAE—TH1HF 1 &

AFR L R RFRR 7 E R v — BRI BRERBRIEY (REEES)
AWM AR BN GFEK 304 3 A 31 H

1. BRBEIZ Ok

(DEIE DN 21T 27280, REHZSE 2] s X o127 =
AZRE L TWD,

QFEBEIESTH D Z L, WA IAZIETHD Z & LOVEBRETE
DEA & PR LT AR #R Z oW ATicig i Tn s,

(BFRBEIZ S CREA L7obi, #2H., MBS Lo b, Az o
T A DIRBEETFICE > TRETD72OOWNGEERE L TWND
EEBlT, UL 7 T AV OREBEISON~OW EZIET A7 0
i & PEACRFIZER LT D,

DAMIZ 7 7 A OREEN, BHEORFICLVIEHRT 2%
BilEd 272, ISP B A & iE T 5,

2. MREEIFS COEEEE

(DAL Z > 7 T A v O RO @A F-HH 2 > 7 T A v LISt
DI, WBEEHEHNTEE TS5 2 L 2 BER/NRIZIZ 5,
QA Z > 7 T A 2w BRI OIMEM L, UIRE T 5 5813,
W7 T A UPRH LA WEEORERICAND,

BN LV EMUIRE T 25O ERE , AR 7 T A DO
BTRIT, YLy 7 7 A 2 R OB RO IR 2 > 7 T A
o U CRRBEI IS NIC T AT SEIC L0 . MERICRIELT 5,
(DFRBEITS O Lo, #RE., MEIX, (EEK TR, BEEISEN
THHTHZEEICE Y, BRETICARMIEZ > 7 T A VD REEEIES
DIMCFEBHEND Z L &I 5,

(BIRRBEI TS D ARA T D BREN RIS LD L H 12, RAFOHER?
LOEBZIT,

W25 6G)ETIHT 2 FHEH—FEEMNEL1T O FITETSE D,
(MEMSHEEEENETIBZNLRD D ERDOONDIICEST2HE
WL SNCE S 2 BEHEFE IS E | eI LT 5,
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F— BRI OFHmIZ S 72 0 IR LR

1 EEXIE EOFTE Y 2 07 EORICEI T 51 #

(1) T EOME T RO E RS 1T D Atk

O fndh. 4 KOFL

M 7T VOR T TR G T T A
HIAE (DY TR EBEHINS,

#4, : cyclamen

¥4, . Cyclamen persicum Mill.

@ 15 EOdnfEA UTRHA

AR ZAEDE LI N2 7 7 A 0 OREZEFE O ML 1T SWe T, BRIV fE5p K
135K 30 mm DO/NRFETH D, EEITHREE TH S, SW6 [T ZFED B IRIGRE KT
HDH GM2 ZRARL L TERELEGETH D, SW6 (X, > 7 T A U OILaBEAE HIlH L
TWHEER BB THOPTH, T WIERZHIE LT\ b AGAMOUS 155K 1815
T (CpAGI) WRELLI2WZ & T, BETOWRIIEFRME L7fERE 10 2 GRE > 7 7 A v i3de
FE 5 K) ONEBXTHS (Tanaka et al, 2013),

@ HEAREOES O JARREICRIT % A 41k

v 77 AV (Cyclamenspp.) (37 7V URHNIE L, XA F oMM THL, ¥V v
Tho hva, AR LN AZELSMPREIC ML TRY . BfE, 19 o
AFED LR, B2 T B, BRE O AROMERESRICEAL TS, ENTY
77 A LTHIEE LTIRTEEN TWDRERERY 7 T A %, T X_XTEHERMDO Y 7 7 2
VLU AT ENORK EREINTELL LD THDL, —FH. v T A -ay 5(C.coum
Mill), 7 7 A> «~T V75U oA (C hederifolium Alt.), > 7 7 A « 75 xTH A

(C. graecum Link) 7¢ EOBAR LA I, MEBERIFVR2VRDH, BBEIZBWT
HRICHFE SN TV DEN, INHEEFEY 7 T AV ROBAERDO Y 7 T A 2ED,
77 AV BRENTHAL L L o@didzany AR, 1994 ; fiilH, 1995 ; #55, 2008 ;
&k, 2013),
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DI, ARFHMEEICBWCRRT D [ 7T A0 Lid, WAL T AL « LTl A
MO, BREINTEEEEFE L AV EHET 0L 5,

(2)  EHEORES K OB

O EAKRCESMIIB T 25— % OE

7T A OBNE~OPEHRIT 1900 FEOBIRRR T, B & L CREENICEREE S

5 X0 TeDIFINE 3TAELUETH Y . HEOME) O —HEZENRERRE 218D, I
WT 2L RolcbEb TS, Y, FEHIEICAFY AR RS YNHAFLTY
7= (CKBF, 1982 ; F[#F, 1986 ; A%, 2001), ¥ 7 7 AL OpEME L TOHMNES LT
DILIEF 10 FRTH D, ENTOREZFET X, 5 R R OIEFN 20 FLI%E
Th D, ENTOREEZFENE, 5 R IERRE% O 1945 FRUZLTH D, HH), I —
0y SN TERBISNMEZZOFEERE L TN, BPEOKSREMTITH - - A L
MBERIND L9172, EfkekfE s L TRERICHEEENIER Lz, 2018 0 k&I
1,920 Lk TH Y | YT v BUEERY &I SENOEE Rk E O T, L LTUIE L
(B, 27 0 %BR<) Thd (BMKEE KEEBHEAEETBHE R 2014
10 AR,

ESMZEBWTIE, v 7 T A OREEESTEOERIE 1870 FA D I —1 v R ZHulbIT TH
A, 1900 A< DV LIBRICEREA AL L TEL OMEBELNTE 7, FTH 1910 4
N5 1920 FRICKA Y A XV R AT X TEHSNE—F B0 7 RO ML, £
D% DOBFEERIC 2 ) KESFEBRL T D, TR, Pk, A% EDFARO M
WSHTHoT-MN, 1980 FFEZ AL RN RA T LTAOBE O MFEREEE S NS L H 107
o7z, AERLTIE 1896 R~V F—TIEFR OB O B LIFFR RN R I, SHIC
EFRNIHEE L7200 2 3k X OdFED 1908 T3 K STV HEA, 1994 %55, 2008),

U T AL, TN  MHBE LTIV 20 A ITIR =L, BNEE BT O
SRIETH DN, W, “H—F 7527 LI TWDRINEEIT S 7 5 2 U2k
FBENTWD, Tk, BEEFES 7 5 A O s ERATZENE DRy MER AN 8k S 4.
BREINZLOTHY , AT/ NRRENZ N,

@ oM, BRETIE, BiESERE K O

BHREDL 7 T A L OREEBOMEERTHIHAL L L COMRMIETH Y, dLiEEH B A
ML PUEL JU (PR ZERS) ETTRIESN TV, 1E 1EOIERINEATH Y | @,
ATAED 11 A ~12 ISR, #8225 EHT0, T8 ©H 5 34E 11 A ~12 H OBIAER
AT 5, WIRRBREEZ A, ABICIE—IZ 15°C~20C8# 9 5, U T 10CLL T,
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30CLL ETIFAB DB, EENHLTV, ZODENEORLERMTIL, MEMEITE
FORRP R BMETH D, EFEORETITMNBEL T2 L & bic, MLic kL 2kEE

(BERET) ZlET D720, H#E (30~50%) #1795 Z &R L CTW\b, VEAKRFIER,
— A 78 B DIED, A1, R E B E L RmEARDS SR LTV 5, e
BT, HEOSEOREEZBE L TITORTE A, Kl TIEIEROH RIS RICE S
THEAES 2 FEBTOI TS, EBIHED, HOPLERIZH 2 ESBICEE2 4T, f6
FOHMEERT O DHEMRAR &V D TAEIME OIEEMTOR TV AEE b H 5 (EF#
], 7 T A DOERPLPOBORIZER L TEBRE 2D L9 —8kT DL FIEHX T
ZHOMEH), Wk, 7 T AT LA LTS ThH o722, ITFEITRED 2L, K
TEIRT = — JERBEIRGEES & ORKMRGE, ZBFEAEENSEML TS ((EH, 1995 ;
#5555, 2008),

2013 O i BT EF T 285 ik, IRWTEAA 213 Tk, KIEA 103 kL 7o > T
%o EPND 2013 FEOIHERIFEIL 203 ha T, #HfA&RIE 1,920 H#kTh o 7o (EMKE
BREE B HRAETRE R 2014 4F 10 HAR),

ENTOY 7 T AT, 3—a v 307 2 Y ARFLT, BCKOSKWESRMIT 7 7
A OEFICHE LTV DH7eD, BDBEOFEHHTOREED L 5 REFORIRA ML RIT X
HEBMEELZTDLZENELEALERD, TORD, HEEITHARICHSNIZHBRHAS T
Hb, FFlca—ua v OSREAERERTHL VX —, AT X, Trovw—T, KAVl
OETIE, BEMEL, HEMTY 25C% EES Z LT & A LW -0 G R CfE
(OB bHEALTND (BB, 2008), > 7 7 A 4%, FE1 & L THRAIFITOIL TV D A3,
R & L CES DD OANIZINEETH VO . ENTORIGAE, SMMERBNERATH 5,

(3)  AEPRSH R OVERE A RrIE

A . AR

VI TAVIHEERFFOSERTH Y, HBIFHAETH D, EELOLE VW EZRI- 72
WA S, —RICBITERTICIZEOREUL 30~40 AR EIC 22 5, 1B, TERE 5, 2
<H 58, BET W5 E, MET WV 1 EORREL T, EROEITZMEAEL, & Ik T
Ry Bk BRBFLTH A, ITHEITEHR, B LR ENHBE SN TWD, RITLEDOT
W OIRRT LD (K, 2008 ; @ik, 2013), 7 7 A L OREZEWFEOBAEEHIL, ik
D10 A~3 HTh 5,

AL Z AR OfE FITH W2 SW6 1, BRI/ D > 7 Z AT EFH#EITA 30 mm @
INRFECH Y | EAIXHRRE TH D, SW6 1d, HRZERER CTHETVBIER L L THESR
10 fl2 /e o 72 GM2 Rt FEAR & Lo RECERIC L 0 BARTIER & 41, 2012 4712 M
g (5522109 5) iz, SW6 X, HET W AR R WD iEm O KO E I L 2 FE
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FDIERITR D LRV, 5 A UUBEOIRENNEIRIZ 2 A2 VicB Wik, fEF7 &t
BT DX BRAREEREEOHET V. () 2RI 2N AE L, IEHERITRD S
NHZENH D,

RERDIFFETHDH L7 T AL « ~ULT ) AFROJFREHO LB S, FEMITER. £
1 2 B ST 7R IR & i Te A3 SR ME I3 D THIW, ZE B ITIE—%IZ 15 C~20C 37 5,
LT 10°CLA T, 30CLL ETITAER DRI, FBEENHLTV, Fio, Mt bHE 2o A
BEOZVBITITESME L 725, AEME L TOSEE D IIRBRHFICREEESI N,
T & o TIEESE D VT2 AFITIZ 0% L FIZe 2 Z &b B LS 20y (855, 2008)

AN HHEMESOTEANE

=. BGE I THTE DR

©  FEFOBURNE, BoAaRAL PRIRVE KX O

I T AOERORNIEFEIE THY . BARSFMUT CIXEGHE, i bAfRETH D
HLOO, ENTIEEFEREOREZERE S BICAEOREIL RV, 7 7 A%, Bt
72T 200, MRS CTlx, ABMICRELZITVR . BENMThIL T 5D, Eﬁﬁﬁ

BT ETRENSLT S EAREE BNEL LD, B, BHO P LkEE
HFL T, M EIZ =7 NTRE LEFET 2 (B, 1995), v 27 7 A OHRFMEH KT
FRIZHEL W & Tl 0, (BB 2 EOEENKLETH Y (B, 1995). A%
iz ha— L ENFREOL LT, EOH L5 —HOMETOARETHD, O
RIRVEIZIZ & A ER0 S, BFEEAZ ISR L T2 & 80% DA HFETHETITIL 1 ~» A
PLERFMZ 245 2 MG STV 5, F7o B FREFRITIEFHEEO 17°CITIB T 90%
EOWENDH D (FHE, 2006, FIH, 2010), FETOHFMITONTIEL, RESMFICE ST
3K BEL OHMEN DD (EH, 1995), REFHRBOHE T, Tk b5 » H THFET 2,
1THRHITIE 20 205 40 RLOFETFZ2 A L, RFEITHIET L LT, 2% &3, (B,
1986 ; AR, 1994),

@ REZIEOKI N HARSRMC B O TR Z AL 5 DB SUIZRE S O HZF
Frik
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HARSGM: T CIERBEIRI I TD 22, V7 7 A FHEEZA L TEL, XITFEL PR
THNGERLTFERNPAE T D Z L1372 BRIREED £ & CHXIC X a8 Thbin ey (5
4, 1987), ANBRNCIIBERZ SV O FIRICHEIL TENLS 28I A, BIET 2 2 & IThk
DL TWEH00, BEDOHENC L DBIHILY 7 7 A VAEEICBWTE—RIIZIiZfrbh
TWwZewy (i, 1987), F7o. MMERBENIC L DB TIL, WU O MR R %
(Geiter, 1977). HEIFFHL (FFEF, 1967) SN EMRSARELFZ RN L COMTE (FriF AR
- 5-207830, FFFFARY- 5-260870) NARETH H 03, T DHITT N CTHEFHA 2 #pEERET &
FEEICIRE = b — L ENTRENLETH S,

@ BHEtE, IEEORRE ., BFRAMEMEOAE, TR AR L O LT RIS
VARLET DR EA T 2 HEIE T O

U T A OBAETEIT, HARSM T CTHIE, fhiEE b AEETH D, AT REE T 57235,
P A A T L7 EOMEIC L D & BAEMTHREDNE Z 28RV, 13E
A ETENE I TS (Affre et al, 1995 ; Schwartz-Tzachor et al., 2006), ¥ 7 7 A
DFEZFEILERSEMHE T CHAE, ML LB TH D, BHEITFHE LR TR, FEAL
FEELRV (T, 1985), A&AHIIZHIEARR T IVULHZZHMITFRETH D | Q%KﬁAﬁ
EREIIR, V7T ATHIAERED KT LTEEDOHEAE Z DR/ ENEL D T LD
O, BREOERIE, ABMICHIESE D Z &R —KITH 5,

I TAR, VI T AVRBITIE 19 EOBAR (LLT NIREARE Lvo,) DR
LTHEY ., BRIZBW IR TR 2B T AFEOFAEITHR SN TV, FHEfEo b
Lllpol=v 7T A« UL A (C. persicum) OfEEEIX, 2 5 TYLOREIL 24 %F
(2n=48) TH 5, LTOMOIEHZEEEMTIT, 2772 - ~T V75V 0L (C
hederifolium) &7 7 A2 « 77U )2 (C. africanum Boiss. et Reut.) 1% 2 5K &
4 (EERNIFET D0, NSO AL 2 5K TH D (Grey-Wilson, 2002) , & = Fi
ERMERTREZR P AR X RS ORN DOb & Ll ooy 7 T A e~V T I (C. persicum)
1 FEOART, W, TEREAERE OBHRAHEITE Z 5700 (Legro, 1959), [F=F# & Tk
PR 7 T AL« YL A (C. persicum  (2n=48)) LIS D NEHIAZHEL, IRERES =L
WCEVREZERE L7 T A - ~T U 74V A (C hederifolium (2n=34)) k7 T A
Ve TINT T A (C. purpurascens Mill. 2n=34)) . > 7 T A >« 7' Z =) i (C. graecum
(2n=84)) & O THMMFEDOIEHICRE LI2FINRNH D5, 2o D NEIICAHE S - Fl
RIMEFE X, BIEIC XD FEFERRITERD HiL7avy (Legro, 1959 ; Ishizaka and Uematsu,
1992 ; Ishizaka and Uematsu, 1995 ; Ishizaka, 1996),

Fo, REFERTRIZ U AEELDIHEIT R,
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@ AEByotpER, Rk TRIR B TTIE. REEREERS X O

BSOS O PERIT MR 2 I3k TR E RERNROLND,

THEED SW6 1L, 7 7 A D CpAGI BIETDRENRD BT HET W fEsp(k LT
W5 T2 OIE &2 A PE L7a\y (Tanaka et al, 2013), F£7-. SW6 X 5 A LI & iR 72
ElCBWTIEMICER L@MET 2 L0 RAZERTREORET W (F9) 2T 2 a AL
BETDHZERRBOLN TS, ZTOFHNITIE, [EMOFENRD SNDH, HETVITE
BLTEY., IEBORH~DOIEN DI 2B LT D BIEREE 4, p2 2H),

= OE OFatE X MM £ 72 IR TR ERERLIBO LN D, —KITIE, BRI
13-18 pm. fathElE 69-99% & OHENRH Y (T H, 1984), BRIZMETH D, Fiz,
v 10% 2 YN U722 RK s ECOEM ORERIT 15-25CH Y ThH - 7= & OREN
H5H (@b, 1996),

B TTEITRBIC XD, V7 T AV ORFIFIRE L, O RIEAE LT VAR
HLTWD EWH, HBEAEDORE 2> (Buchmann et al, 1983), <~V 51 ADEAFE
DHAEHD 1 DTHDHA AT )V TITONTZREIC KU, ~v o AOB ARG T
RRHLLT, 7THI0~T7 7 (NFT7H), H (anxx 08 BnFLTHo
(Schwartz-Tzachor et al, 2006),

B DOFREIRBE & OISR LT ABMICAZ % - T BNEROFE R TIX. 1B OR
HOREEIL 90 ecm, fEFPZELD A L7236 1% 140 cm (JEUE 5.8 m/s EBR) TH D, FHnld.
WEANTIO HEORENRDH D (FFED, 1992),

. IR

~. AEWHEOEAN

U T A OREZERTIINE TICRBBOEREORERNH 523, bAEZ &0 THAE
FlE, BT E O ICHFWHEELEDO®RE TR,

k. ZOfhiER
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2. LR A FEOMBEIIRT D

(1) fhEEZRRI BT 2 R

A . HERR S O R SR 0D H 2k

LG RERE ORERR S ORERLEL SR DO K OWEREZ 32 112, = O EESIZ5IRER 1 (pl
~8) MOBIREE2 (p1~T7) TR LT,

£ 1 HEREROMEK, HRKESE O HE K OFKRE

PR SR

AR
(bp)

FH 2k & OV RE

CpAG2SRDX 1% + h

attB1

25

A7 7 =T DR 2k 2 Bl

35Spro

924

NV 779 —FFAL 7T NA (CaMV) HIkD
3568 RNA Efn+ D 7o ®—4# —fEf, K7 ox—
H— PR B 5 5 1 2 TR i N T3
BSHL1-DICNADOHERESRTH D, CaMV O
7 DB TAREE DNA Th 5703, Wl GHEEH &
Fib | HFERE © RNA 240 L TS 5, 355 7
mE— X — (IR C MR DIZE A ERTOIRE
T WTNOREEMICRBN TR BETHZ &
B IR T AR TR ST LRI L < AW
5iv5d (Mitsuhara et al, 1996),

T™V Q2

44

HoXaAT WA T A )L A EERIEERS
(Gallie, 2002).

CpAG2

750

U T A vEk AGAMOUS#s T (77 A C
MADS-box #:5-K ¥ 1E{xT-. Accession No.:
AB548890), AR FIIT 7 T A HRD Y T A
CIZBT % MADS-box IZGHRNTETTHY, >~
7T AL TS D 2 LN TERY,
ZDHIHLO1DITHHET D, Fric, MEF VTR FE
BLL T\W5% (Tanaka et al, 2011),




K1 HEEEBROMK,

HERREESE D HR K ORRED S5 &

PR SR

P AR

(bp)

F 2k K OB RE

SREDX

39

v A X+ X (Arabidopsis thaliana) V7L v
P— AL L OELF], REFNZEEINF D C K
(RS L AN TRILSE S5 2 & T, B EEY

\ZNTET D855 R DEERE R DO FE B4 18 )4k
952 LN T& 5 (Hiratsu etal, 2003), >822 A

X F A F Kk SUPERMAN ¥ /X7 B )b HifE S
Iz T, BB R C RN T 52 & K0,
5 G A - S ER BN (KPR S, S RLER B T
INER G AR e D AR AV AR F DI BN NH S 7
M AR TE 2 &R moNTND
(Mitsuda et al., 2006 ; Ikeda and Ohme-Takagi,
2009 ; Sage-Ono et al, 2011),

NOST

325

U Ah s T5F 447 % — (Rhizobium
radiobactor) B3/ NV G RkEESR 3 FERHER eIk
T, BE X —IFXx—# =K O mRNA ORI 77 =
MMey 7 v EE R, ORI XY BB T
(CpAG2SRDX) DHR G- % #5E X 5 (Bevan et al,
1983),

attB1

25

L7 7= OFACRTRE) 2 kR 2 B

HPT 1t b

NOSpro

286

yYyvwv s3I T5F 045N %— (R
radiobactor) WX/ XY VAR T v E—F —
B, N CAREREEI L, T 7 AR
» T-DNA bBIZfFEL., 77 a2 7Y 0L
(Agrobacterium) ’EWZEGt% . WKL T ) LT
FHIAENTZTI 77 A RO T-DNA LEita— &
TG /8T 5 SR DI R NG AL T3
LT, /Y UDBER S, YL E DR K OVE
HFPE L THHEND, KB FOTvE—2—I
AR DIZE AV ERTOMRE TRAT D, AT 0 E
— X — T BiET 5 HPT &1 % W E iRy
WTHILEE2% (Ebert et al, 1987),

10




K1 HEERROMRK

 MHERREESE D HI R K URRED S5 &

PR SR

P AR
(bp)

FH 2k X% OB RE

HPT

1023

KIGHE (E. col) HKRNA T a~A LV HRAR KT
VAT 2T —BRBETThLH NS T avA TR
ARBNT AT 2T —BlINA T u~A, %]
VAL L RE LSS Z Lk g T
A Ui E M Ed 5, Z OBREEFIH L HPT
Barld@Ek~—r—8xF+E LTS TWY
D, BIGTHMZ VT T AV DRE~—I—L LT
7= (Gritz et al, 1983),

GrT

165

VY ewvh s I7T7 43N 2 %2 — (R
radiobactor) XD Ti 7*7 A I K@ T-DNA |17
1E3 % transcript 78151 O 3'IEFHIRMEIK T, #15
X — IR —H—EEGH ZORFNIZLY BHIELGT
(HPDDOHRE % #4fE S5 (Mare, 1990),

RB

25

Uy vwvh--I7 404NN % — (R
radiobactor ) H & ® T-DNA 5 R fid %l
(Right-border) (Barker et al, 1983),

LB

26

VY v AT T 404Ny % — (R
radiobactor) B3 ® T-DNA 57 i 51| (Left-border)
(Barker et al, 1983).

SMAFE RS REIE ORI 2 > 7 T A

ZITAFEL72\)

ColE1 ori 378 KIGE (E. col) HED 77 A I FHEMES (Oka
et al, 1979),

oriV 619 KIGHE (E. col)) B3RD 77 A I FEHRLE A (Cross
et al., 1986),

NPTl 350 Uy evhnh s TT7F xRN H— (R

radiobactor) B F~A LV HRAKRNT AT
= 7 — BB T IUVEWE D T~ A v Uit &
59 2% (Trieu-Cuot et al, 1983),

11
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7. AERRESE OFKEE

O BEMELEF, BEGRESER, RELS 70, B~ — 0 —Z Ok G2 O 1 i
FRENZTNORE

Kz > 7 T A U OEHICHW T 5RO SE OFEEEITFER 1 (p9~11) (TR
L7,

@ HBHELGFEONBEBR~— D —ORBIZIVEHRIND Z /X7 BOBER LUy~
URTBNT VAR GTEZENHALMNE R TWAB X NI E L FREINE A
THLEFEDE

[ CAG2 15T} O CpAG2SRDX & 151

1. CpAG2315 T % O CpAG2SRDX W5 T\ B3 % 5

1) JESRBETER A fIEd 2851 & ABC E7 /MIZONT

MEZHMERT D AEFRRET U HET W SRR IR E DR A IRE T 5 A =X LIE,
TaAXF AT EORFHEET WAEY) 2 TR ED S, —i%IZ ABC E7 /L &0
DBIBFHIET ML o TRHBIS TV D (88, 2002 ; 4, 2005), ZDET /T, 28
HLAETR. HET W, HET Vo 4 FIHOEZRE LY, MADS-box @ A, B, C ® 3 5D
7 7 ZAOMETBIE T TR FBET) OMAFICEsTRESNTNDHEWNI H DT, A
7 T ABALF DBHDPEET LR TIEDB L DR S, A & B 7 7 A8 03T
T L TITERAEH S, B & C 7 7 A0 THEBLT 2 58I CIIET WV DS R
ENn, C 7 7 ABGTOARNEET 2B IS VAR SS (K1, pl7), £/, B
AL AEFR, HET W MET W OWTINOIRE D, BIOHEERE ITEA L 72228 BAR D fig
B3, aA X+ XF (Bowman et al, 1989)., ¥ ¥ 3 V7 (Brendan et al, 1999).
7 B4 (Nitasaka, 2003). /X7 (Annick et al, 2010). {1 * (Yamaguchi et al., 2006)
TIThIL, ZOETNLOHEEDHERINTND,

— 5T, CZ 7 RABBRTBREDLL X —7 v NEET ORI A 77 =X LD TOFHTA,
YA XFRAFTEETNLVELTEDLNTEY, Yl XFXFD C 77 RAEBEF
AGAMOUS (AGQ (X VWG EFEINDL X —7 v MEEE T3/ 2,000 # & F87E ST
W5, TIHDOEETIX, AG LFER, FEOIMEHGRIRIZ S 2 EanE o b3 2 5 Rr
IR I B W TRELNFE SN D, ¥ —7y MNBIETORIE LT, SPL/NZZ ; #3
D#G & T DR E OB TORREL LI O ZHET 28T (Ito et al, 2004) .

12
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DADI ; ey DR, #FORE, 16k oMEZ KT 2851 (Ito et al, 2007). KNU ;
EOBAILIZIBNTHBLL . ZORFE & bz HlET 5 & & b2 (Sun et al, 2009), #
MM DIRTE AR D> WUS B+ O3Bz i3 585 (Lenhard et al, 2001), SHP;
e L RO ORE, HOBRAE T 2851 (Liljegren et al, 2000), “ENHE
INTND, ZHHIEFWTNY AGOFRE L BIEMENTRS | AGDHET WV, HETWERREAYIC
BELTWDZ DL, RERICIERETFEROFIEICESL LTS Z LAVRENTWS (#
&, 2002 ; JHEE, 2005 ; (Hi%, 2014),

Fo. INETOMENS, EamBERKICITZ OBEFNEEN & LTHIEL, £
NODOBEFAHECEAFIE LAY Fy FU—ZICLVRESND Z ENALN TN D,
Bz X, FEREDEAT =BT, AGIXEED X —7 v N ThDH KNUEL DR
EHETLHZLICLY, KNU B2k D WUS Bia+ORAMEI Z#HE S5, —F T,
WUS Bl 11X, AG OB 2 EHENICHEEST L2 ERHE S TS (Lenhard et al,
2001), 2D XS AGIE, BFRF & LT IRICH BB FORBEAFIET 55T, %
DEARF XTI OB FIZ L - T, BIHOBIEHAZZ T TS (R#E, 2002 ; §Hi%, 2005),
TR %X 2 (p17) TR LT,

2) VI T ANIBITDHC U TA (CpPAGL. CpAG2) DEEIZHONT

7 7 A NZiE, MADS-box @ C 7 7 AB5 173 2 fi$A (CpAGI. CpAG2) F1EL (v
oA XFAFE AG D 1 FEEH) . CpAGI & CpAG2 OECHNIIEF IR E < . B
U T A URREIZBW TS FEROBSINMRF SN TEY . CpAGL & CpAG2 ITHET W\ & it
FTWTHEILL TWDLR, A, B, B, EMBIOHETIIRIL TR, &6
2. CpAGI, CpAG2 DFEBEZHWT D L. CpAGI 1FHET WL HEF W THEIDRS
CpAG2 1 3HET WL D TV THILD 8 (Tanaka et al, 2013),

I T AL, AEFR ST, MET WV L, HETW S E, ALK B DD DY, ERE
BARE LU THET W ERICZE LT, /B0 10 50T, T W1, D<A D7 T A
PEET D, ZOBRKIL, CpAG2ITFBL L TWBHHR, CpAGI @ cDNA fEIk D23k
K LTEBY CpAGI BNEEL TV, ZDOZ L1k, CpAGI FHETWEROHIE, —J7
CpAG2 13T WERL ORI IELS B L TW\W5A Z & 257 LT 5 (Tanaka et al,, 2013),

3) AMHZ V7 T A NI D CpAG2SRDX B s 1 DOE & LA L DBIRIZ DN T
Chimeric REpressor Gene Silencing Technology (CRES-T) EIIAEM A G- H1HIK 112
BRIF SN TV D IEFITEWEEIHIEY] SRDX ZFRH LT, 855K 1 & 50| K 7124
Wt D ETHS (Mitsuda et al, 2006), CRES-T {EDOFRSIL, Z DO HIETIELN-ERE

MHE T (FAZ VT LoV —) ZHMEAT D EZOX =57y N b8BT DIRE

13
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EIHIT 2R AERETH L THDH, TOBMEREZM 3 (p18) /R LT, HABELETO
CpAG2SRDX BIn 1%, 7 7 A X0 HEEZi7z MADS-box 7 7 X U —DRE[K 1T,
LR T Vo) ICBET 285 (CpAG2) |2 SRDX BlA & fia S b
D TH?5 (Tanaka et al, 2011 ; Tanaka et al, 2013), CpAG2SRDX Z#{EHfIL T, T4 M
FTUVDBEFE LT CpAGT DERERIBRIM DRI 7 5 A (GM2) ~EATHZ L
T, MEFT VTS FHLL T D CpAG2 OFSREN NG ST, FERRE ORERTMET VN & 1T
WRIES | FEFRDR D IR LIRS WD TEE 2 FF D, 18 5 B DOIEFREAN 50~60 KFEE 2
MU Tl KR U (BUIESE LS, p3), ZAud, Mz KIZBW T, CpAGT (i
FEREL TV 72\ & CpAG2 DIt OREER Il S b Z & T, ABCETLVDOB EC 7 T
AEAB TN ICHBLT DI COMETWIEAR E C 7 T RBE T OHIFEBLT 5 ik T o
TV NES 20 ROVICENLOFEET, A & B 7 7 A+ EICRE T 546
FRTERRL S I, Z OBGENIEIRE DR AT CRERANICI BT 2 2 L2 L0 fEFpEA #m
ToHEZEZLND (M1, pl7), 2D &D CpAGZSRDX BI5 1137 7 A > OHET
TR BT 5 BnF OIEEMHIRF & LTEH L TWS LB 2 b d,

2. WETVWAEFBITHR D 2 AR T8 BN UM O FEATh

1) AEZVE TR BB AR 1 D 5 BURAT

KMz 2 7 T A v OMETWIEFAb~D CpAG2SRDX &5+ DB 2R 5 7= DI,
CpAG2SRDX W&inthY v b FT5 2008z 77 A (AGM16, ASW30) KX
RROEE (GM2, SW6) IZOWTEE FHBLL /L TCOMNT 21T -7,

CpAG1 K1 CpAG2 DIETOIREIZHOWT RT-PCR #1T-o7-fE 8, iz 7T A

(AGM16, ASW30) K UMEE (GM2, SW6) & H3BULR® bivieinoTz (BIUER 3,
P26~27 2[)
WIT, TEERB AR R 1 OB 2 5 2 AV T T o 72, ARBRCTIL. CpAG2SRDX
BTy NERT L2002 27 7 A (AGM16, ASW30) K Ut RO 3= (GM2,
SW6) #HEMECTHE L, T WROMET WA ESRELZRIL T, Bia - REOMITIC
M U7, HBURITIX. > 27 7 A 0 b B S U CREICELANAVHI L TV 5851 T,
CpAG21Z & > CHBMICHIEZ 21T 5 L& 2 51D CpDAD(Ito et al., 2007) & X CpSHP

(Savidge et al., 1995, Liljegren et al., 2000,)) (Z >\ T RT-PCR #17-72, DR,
K Z 27 T A TIIEE L il L. CpDAD KO CpSHP OFEBBEAD L T\WD Z &R
e stz (BIEEEE 3, P20~21 2/H),

F 7o, LR EEARICE S35 MADS-box @ 9 f¥ED&EIL T (CpAG2, CpAPI1, CpPI,
CpAP3a, CpAP3b, CpSTK, CpMADSI, CpMADS2, CpMADS3) =5\ T RT-PCR
AT o T, Z OFER G BICHANTARMBLZ > 7 T A 2 TREDNRED LIZ8 s 113, CpAG2,

14
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CpMADS3, CpAP1 KX CoSTK D 4 T TH 71—, 2D H CpAG2. CoMADS3 D%
WAL, iz 7T A2 AGM16 THEEEIZED bz BIREERF 3, P22~25 &
&)

o

2) A KR — LT

CpAG2SRDX % L /X7 B DRBIN Y 7 T A v ORFNCH- 2 HHBEFARD -0, 2HE
W DOREFER) 72 A X2 R b — MRT 24T - 72,

AR TIL, CpAG2SRDX Binthty baAT 5 2 2Oz 7 7 A (AGM16,
ASW30) KU OfE 3= (GM2, SW6) % RrEmdas Tk L, JEA BRI LT ISR L 72,

REHRIT OFER, G5t 6,849 EORBEM SR EINT-, BEEARMBEZ 7 T A M
DORHED ORI BNT, Az V7 T A OATHRBSNZbON 7 #, /5E GF
Mz 7T A ) TORMRBEENTZLON 1T TH T, TDIHIH, 25Dz 7
7 A v (AGM16, ASW30) (Z3i@ L T L L7 EEDIX, iz v 7 7 A L OHRTH
HENZbOIELS  FEEOATRHENZLON 1 TH -7 (£ 2, P16, BITREE 6,
P4 M), Zodh@E LT LI EEM OB R ZBIREE 6 (P4) ([2ii#i+ 5, Zhb
Gt 24 FIEORBMED O T ) T —v a NEHRN S, 8 FHEOHFEW BT 2L &M IEHRN
Bon BIREER6, 331, % 3-2, P4~5 M), TR, WINONREED LY
HEDK DT, AILEDR T Va4 RERRD b,

Flo, BEAOFRMEIZ 7 T XL I SN TREIED I W T, B FRRA
B2 (P<0.05) BRDOLNIRBED OS> B, ML OIX 133 FT, b Lizb Dl
203 FETH o7z, TDHH, MKW (AGM16 & ASW30) (3l L CZ& L L7z e
i, BML7ZbD1X 16 T, B Lzb xS (3, P16, BIEEE 6, P6 &),
BEIREEIIE, BB REVHO TR 3.99 % Th 72 (BIIREERL6, £ 5, P6~725MH), K
R TR S 7z 6,849 FOMEM D H b, iz K (AGM16, ASW30) Tk
L CEEDFR0 LN E OEIA L, 0.234% ThHh o7z, T H OREED O H 2 BITR
&k 6 (P6~7) |ZRidlT 5,

15
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2. A Z AR K OME T HA O EY
RREDOR
ASW30 Gz (k) | AGMI6 (§if z () Sl L <AL
LSW6 (15 %) LGM2 (7 L) GBI | LEEAmID
L DLk L DLk
LR KD 2T
i S 7 (R 7 8 0
JEHLM 2 KD 7T
Wt & 407 L E 17 22 1 ID 2974

X L@ 2%k : AGM16, ASW30 & GM2, SW6 M D ki i Cli LT S 7o REM 0 5 & 7~

# 3. A ZIKLIEELE ORI THBERENRD LT REPED DL
ASW30 .
AGM1 N 3% s
GM16 R 1) By 5L
b 333 133 16
e 33 203 0
S BT A2ML  AGM16, ASW30 & GM2., SW6 o Lk iz 5\ T L TN L 7= (R o s a i3

CpAG2 % /X7 B K N CpAG2SRDX # /R 7E N, TULAXF—MEHFLTWNDHI EN
oML TWDE Y RIBEEMEMEEZRET 2OV T, TUAF T —H_N—X
(FARRP Allergen Protein Database Ver.14, 2014) CTOfi#NT 2177 Z A, BEE7T L

VT L ORICHEIEFRRIPEAN R 2 & AHERR S LTz,

F =LA R AR IR R R A A DI TR S e,

16
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2528
ABCETIL DS52A 52C

CpAG1 C(pAG2
REDHEAEDHE A A+B B+C C

eHEkE  MKE OEHR O #ETL I

vy

1. MADS-box 55K T (7T AA, 7TAB, 77AC) OMAYE
W2 L DIEERBETEAICEE 35 ABC £ 7 WA

WUSEEF KNUS{ZF DADUH{ZF SPL/NZZBEF SHPHMEF  ZDIEADAGE—4YhEEF

R — e b bl bl Bl bl -----

e

ST P
(Eﬁﬁikliﬂﬂ%ﬂ)¢ l

TERERBERT
(AP1, AP3, P SEP3IZE)

]~ -

2. vaA XF X} (Arabidopsis thaliala) (23T Db B K & HlET 5 BIa 1+~
7 — 27 O] (Lenhard et al., 2001 ; %%, 2002 ; %, 2005 ; Ito et al., 2007)
10
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JI5AC BEERTF

! CpAG2 | SRDX|
U SEEHIHISER
WFLyavkiqy)

D5XC EBEHIHEF

B A CoAGZSRDX
MEEETO

\\ BEELEDHD FASYTLyH—

_\_ >
EEEMRHEETE

BEFORRSMHSNG o b
%:?%fﬁ
TS ES

¥ 3. CRES-TikIC & 581 FEHHIEH OR[N

TEH ORI <]

[HPT (A a~A v « RABR KT AT =5 —F]

KIGE K-12 BRECROBIE T, EHINIanA 7 a~vA YV HRAR NI VAT 2T —
BVIdHEME NS T~ A v 0 & ) UL ANEM LSS 2 LIk M T e Ay
ViR A9, Z OMREZ R L C HPT B 3@k~ — 1 —#En & LA ESR
TW5, RBERIZEERFREREGLS, 7 /70 av RRPAEWEO A VT a~A v B,
NATavwA Ty B2, SLITHENEULET A N~V A TARYA T BEY
FRlbT 52 ERMOENTWVDEN, DT I /7 U h—NRmT /70 a3y RROHAE
WE (RF~A2 v, ANLT h~wA 0 BB Yr, AFRAT 2, ZAXTF)
~A vy, NTTwA vy TIATUE) XY Vb L7 (Rao et al., 1983),

NATavA T UTEBEEN T LAX =R b oL W o IRy, e, T rv
A UTHERERZ DT X VIS Z S LI, TUAF—ME2FLTWDLZERHLNE 5
TWAZ R I7EEMBENEET LI HONT, T LA F— % ~X—2: FARRP
Allergen Protein Database Ver.14, 2014) %#{7-7=& 2 A, BEET LV 72 L ORICHERE
FHRIER TN Z E BB ST, LTeBo T, RY U XTHEIX, 7L AF— a2 Rd AlE
PEIIRFER 22 L S I3 PR S e,
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@ HEEONBRELMSEDILERITLTONE

[ CrAG2SRDX &5+

CpAG2SRDX # XV 'EIL, v 7 7 A LV HEESNWT bR B EZHIET 527 7 A2 C
D MADS-box 7 7 X U —D AGIZARFAIMEZ T CpAG21Z, A XF X F b HEES i
e 7y —EAEMIMLTeb D TH L, #H, BERATEEFOERT 26T 5
FLLTHREL. 02T AG 1T, EBREIRELOHES WV, HETUWICIR W T O FF R
HH L, HETOWROMTWOREER A RET DHELFFOZ LML TS ([,
2005)

L7335 T, CpAG2 # "IV EIL, AG LRBROBEREZ RS> Z LN o TWH Z LD

(Tanaka et al, 2013) ., W) DORHRITAT S DB KIF T AT REME 1T D TR < |
CpAG2 % > ™\ 7'ZFIZB L TEAMBRMRHMRICEELZ LT Lo WwEiTewn., £,
CpAG2SRDX # > /X7 'El%, CpAG2 % /"7 ED C KimlZ Y 7 by —RESIN SIS
T, P VORI 2 I 2T K & U THEET 2 2 &0 6, O REHRIC
Al & DFEE KT T FIREMEITIR W I E SN D,

7. CpAG2 % /SR CpAGRSRDX 4 v <2 ElE. 5 oS0 T — 4 2

(Research Collaboratory for Structural Bioinfomatics (RCSB) Protein Data Bank) Tfi#
BrU7okb R, BEmEESRE 2 o X0 8 & ORI EFRIPE RS I 2 & D3R S 7z,

L7735 T, CpAG2SRDX ¥ o /32 B OB L » THAF OREFEM O RS Hei 5 o

REMEIZ D 203, 7 T A TR PFEM 2 AR S W 5 ATREMEIFIR VN & B2 b D,

[HPT (A T a~A >y « RAKR T VAT =T —F]

HPT % L7 8 ix, A T a~vA v B &0 %T /7Y ay RRIAEWEE Y
VLT HEER TH D, MO CHERF RN S L L MWIRTICEE LR B AWE BT
ETHZEITMBITN W LD ORI B DA KT 3 rIREME 3R
D TR VHPT % U8 7 EIZBE L Cid, AR REHR ISR L KIET &0 ) i 170,

(2) R 2 —IZBT D15
A . ALK OEE
Az > 7 7 A OEHITHW ST pCpAG2SRDX (%, 77 s 71U 7 AHKD

pBI101 7 E &2 FEITHESE S 7z, SRR, BIVREEF 2, pl~T7 I Zic# L7z,
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oL R

O ~7 Z—OR BN O AR

AR Z > 7 T A DIEHIZV il pCpAG2SRDX DA HH1E 13,418 bp Th 5,
723, pCpAG2SRDX DMEEFNIAIREE 1 (p1~8) TR L7z,

@ HFEOHRELZ AT ARV D D5E1T. F OEE

KIGE &7 7 a "y 7 U g NIBIT AR X —DiEik~——L LT, hF~A1
AT B A E TS NPTILEE A G ENDS OO, Rz APIZ, Z oEis 1
ITEA STV,
@ R Z— DD N R AT AA13F OE I T 5 Bl

AR B2 — T EGE DI SN TV B EHNIE FIL TRV,

(3) 5 FHHM X AW D FREL 515
1. BENITBASNIEBRER O

AL 2 > 7 T A DEHICH W=7 % —pCpAG2SRDX D&+ 3 DOALE M OV
[ ONZ I BREE SR (Z XL 2 ISR AR 2. > 7 T A TN S T- e Ok % X 4 (P21)
K OME A& 2 X 5 (p21) TR L7T,

1. 5 ERICBA S VIR OB AT L

Bl E~DOEANZ, 77unr7 Iy LMECK D177,

20



ColE1 ori

/_ i DNARB
OriVe, C7T
/ \//BamHI (492)

/HPT
NPTII~L pCpAG2SRDX NOS pro
13418bp K

Hindlll (2175)

1 attB1

/I ==HindIll (2228)
—35S pro

BamHI (3099)
< TMV O
%Sacl (3627)
S5 (9669)

SaH 3942
T-DNALB Sacl3948)

EcoRI (4279)| \ NOST
attB2 EcoRI (4219)

4 FEH~7 ¥ —pCpAG2SRDX D&k X
KEEX () No#Tix, TDNARB #is & L2772 FED

5 THIRREE SR UL B 2 7~
BamHlI Hindlll BamH]I EcoRI
T-DNARE | | | | TownaLB
DYSAUY /LGRS attB1 attB2 LS4V / LSEE
GT7 HPT  NOSpro 355pro TMVQ CpAG2 SRDX NOST
10

5 T-DNA fElk o i A
MEBRIT Y7 vy MRENTIC X0 A Z R 2 O fEI

15
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N BAn AR R B RE DB ORI

Z

O IS NI O8E DTk

TranNy Ty LEREOERNGIER SN BRI Z A e~ A 2 (5 mgll)
TR HI TR T 5 Z LI K VB L7, 2009 RI2fE EICTREIERZ 1T -7, Bk
HIZIX Agrobacterium tumefaciens EHA101 OWEERHIZ, M HE OEME 3 iR L, 3K
HAMTRDREIR Z SE WMo 7o, MM L, 7 AR TR L, £
D, INR=1V 2% 500mg/l M1z 7= MS EIREE - TPEF L. MRS NS 7 e~
A 5mgll & HNN_=1 % 500mg/l Iz 78k - BRE AT~ Uiz, BEihs i
FCTABHFEELZ T TICERICEMN LI, T 5N 2200 H L, HREE 2
DIRL, ANVANOREMETER S ETe, A 7 a~A 2 Uitk a R U Tc RN E R
ZHEY) A R IR U TR IR 2 B AR S 72t IR AT - 7o, (LB T8k BT 74,
PASHRIEIR RN DA o F 2 _X— X THES L 7= (Tanaka et al, 2011 ; Tanaka et al, 2013),

Q@ BOBATENT 7ay T Uy MEOSGEIRT 7 ans 7 )0 NEEOERFDOH

B X

KA Z R DIERIZ W27 7 a7 7 U U AT E RIS I LR =2 ) %
WINT 22 & THRRE L7z, i, AHMZAE CREBIAY) O7 7 ar 7 U 0 LARKFE
LTV &, AR ROEEEROEN S O E T 7 a7 T U O L3ER
FREZR I NNR= ) VRO LB ISR L, 20 L T7 Va5 ) v apan
SRR ENTW W E 2B T 52 L TR LT BIREE 5, p11 ), F7,
AFAHE Z RIT, FAHLZ 72D OREEIHICH KT 2 L O0ATH Y | kR LY
MEFFL TV D, MRRRTRIZ. REMETREZ AWV, BE L= ) VERINO MS
R ECHEMRABVIRLTITY, £ ETTY Z7a s 7 ) v aoaa=—nNE I
TWRNWZ EEBIET S LT, AR ARITIIEERICHA N =T Z7a s 70 v A3
BRAF LW L& fifil LT, 7o, AR CRBEIHE) OENS DNA #HiHiL, ~
7 H—OAMIE RS TEIRIC & £ D PR~ — 7 —85 7 (NPTILER 7)) &R &
L7=PCR M Z2ATo71= & 25 .2 2 —pCpAG2SRDX OAMAIE ARSI I ELE Lo 72,
TDOZEND, AMBZRIIIERBICH N T e T U U MIEGF LN L E
e L7e GIIESEEF 5, p. 11~12 ),

@ HEBPIBAINTMIEND, BASINTEBROERY OFIEIRREE MRS Lo R/, FF
TEM BRI L7 R/, 2 DAY SR BT LB R E R A NET D 7201
W= R E TOBE RO

22
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B b L7 IR OZED & DNA 24l U, B oM@ Ry O f#1E % PCRIEIC L 0 fEgd L
THNBEE T Z RO 28 BiA ek L7z (TO %), Ziud Ok % PSHRIEIR 2= N
DAV Fa_X—F TRIEL ABTORGFTH-o7- 10 iz 1 ik L7z (2010 ), S 512,
D DMK % R TR L7, BRAERHMOORE R, MEHET VOB b R O\ E &
TEEOFHIIC LV 4 #k%E 2 ik L7z (2011 4F), 2 K%K L7 4 BRIZOWT, ZEiil
ML L 0 A L CHEBER ZEH LT, FREMS THES Uiz, BRTEREM O 5 R,
CpAG2SRDX DFHLOZEENE, MEETVOFEFRAL L QYN EBE X - B A IR L
KMz > 7 A (ASW30) Z#EK L7z (2011~2012 4F),

AL Z AR, X 2SR D ORBEIICHRT 2 0DHTH Y | MR IC X
DHERFL T D, MRRETRIL, REMEIRIELZFAWTITY (i, 1995), BARRUICIE, A
KB X AR DOBEN Z T NV ATER A IS L, IEF I L CE 22200 L, R
EMTE RSB L CRERETERSE S, Zh OO REMRE, HAMEMICBAEL
THEMIERZ A S D, EMSARVER AN AW IR, NEMRES LIS X0 #5E
ST DA, BRI, ORI B Licidmikch b, 2D X5 ik
BTl L FEWE T Z L TH AN A Z VIR IBRICB W AR
BECDTERMBINTWDD, EOMHEITHEWRE, KRN, BrRSE K ORAEREIC X
STREL B LML TN D,

AHBZARORERIL, 7 7 A a BN CTERERECHERFL Tl . MM IKOHEE
DHALL, X - UROFEREHIZHKT 5 TO HROBDOTH S (M6, p24),

() Af#z > 7 7 A (ASW30) OHFEOHAIL, Az 4R (To HAY) TR 5,
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SW6

mit
Ht

WA
PCPAG2SRDX —>

/ VREIRABRAL | 108 \
i <L

TOtH % 2UGERFEH Z (K 4% (ASW30. 19, 21, 22)
LBk~ S A

{ ASW30 y

| SRR @ BEEERIERE |

i " - (2013~2014%) |

| RERIEE ‘:, WETBRE |

\ \ (F3) /

6 AEMSARNMER BN L E R R IR T D 72 OISR
SFEBILT T TO MR, AR ARG 275

(4) MR LTI O F/ERIE K Y REERRIC K D TR E FEBLO L ENE

© BALIEROBER ALY D50

10 AFHEZ AR TO R OAERE (B, #, 1EX, REVILE) 2B 28 AEET
(CpAG2SRDX 8in¥. HPT#in¥) DFEDHIEIZSWT, 7/ 4 DNA 12K % PCR
IR DT 21T o 70, FEABLBFICBWTHIR SN D0 FRED Y 7 TV AMB 2 AR D
fE7r. B, %, REOBIE TR S GIREE 3 p2~3ZM), £/, 7/
T U U LETEHEALZAY Z—pCpAG2SRDX 1%, HERKAS ) L L FAFEES I Z R 7= 72

15 OERKET ) LFITHIASND Z LIFEZEZITKW, Fo T BASHIERITER. .
B, MEOHXOYER LITET D EEZXALND

@ BAINTEEBOBERY O 2 & —H Kk OB A SNk O SR OB R8T 5
Rz DR ENE
20
TO A% G X REHSR) ICB 1T 2 7 a y MEICL 2T 21TV, CpAG2SRDX
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B 7 —7 KONHPT Bla+7 v —7Z M, 2 FEOH REESR TUIWr L 7o AR 2 (&
T RIK L TEONTZ Y T A DY A X E T-DNA D ) A~ODBNET LV EIER LT,
ZORER, BASNTERIT, A ZKS 7 292, T-DNA © LB 7°5 RBIZEL LR
2% 1 &, T-DNA @ HPT %t > MEHIDI K% L7- CpAG2SRDX > 23 1 fEpf L
T-DNA @ CpAG2SRDX 71t v MEHIAS K L7 HPT 7t v b O—HE 2 ELSIA 1 PTI
FIETHEEZ LN, §3 a—F1ET 5 2 LR Iz BIEREEE 3, p.a~12 &),

A AR O IKGEHFE O BALIT, A X AEE SR (TO HARY) ORBEEIICH KT 5
DDH T DT, BEMRIZIE T DIRZEOLEMEITMER L TR,

@ Pefafk BICERE C—BEEL TV AHAIE, TRLBHEL TV MR TV S M
DR

CpAGZSRDX |22\ Tk, 7 my MECK VT2 T o /R, 3 =2 B —nNE
A L7z CpAG2SERDX B3 EEOWRIZY 7 FARRD LI, BASINTERIT2 2
—FET D DR SIS, Ytk BICBA SV O LRG| O B, 2 2
— BB L THEEL TV ARRIIE LN TEL T, EABG TN THFET IO LE
bbb,

@ (6) DAIZHBWTERINT R S DRI OWNT, BIRGM T TOMREMRRF K OHEAHE
TORBIDLENE

A LT- CpAG2SRDX B 51 DfE ENTORBUCB W T, AR ZIROEIRE (&, 1t
Fr, BEROMEX) 207 1 e L CENEIE T (CpAGZ2SRDX &1nf. HPTEET) 1Zxt
4% RT-PCR %447 > 7=, #D#E5. CpAG2SRDX 157 I N HPT A5 13 AKHIA 2 A0
. ALTR, EROEEX CRIDHR I GIREE 3, p.13~14 &),

0. A Z AR TR B TR 21T > TV DA, AHHR 2 K27 D e 38 45 %
1T T- /3 2 AR OB EAEE No.1~7) 2B\ TH CpAG2SRDX s Kk N HPT &5 T
OFHUT RTPCR I L 2 EBROMER, LELTND Z LR EINT BIREER 3, p.15
~16 M),

AHEHZ AR DGR FE O BN, AL Z ARIELSAR (TO AR ORBERUZHKT D
LODHRTH L1280, FEEMAUTI T 2 RBEOLEMITMR L TR,

® A NVAREGE DM AR E L TRBA SN ERA T ETED I mES NS BEN
Do HYE1E, HEREEO A S L ORE
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(5) BAGF-HAHE 2 LW DR K O8I D A ONT 2 & DR K OB Hi e

Az > 7 T A T BASHT- DNA OFEDES 2R LB R e 7o 4 ~—%
MAVT, PCR T & 2 AR 2 (RO FFEA 70 . kB FIRECTH D (BIHE R 3, p.17~
18 Z), MHIEIEIZ OV TITA 20 ng DYtk DNA 2 WUERHATEECTH 5, M
IZOWTIE, A PCR ORHRAEIZS /7 - DNA BT 0.025% Th 5 BIEREE 3, p.19
ZH),

6) FEFIIEEORT 205 EOR L OFE

O BASNTEBOBERY ORBIZ LV 5 S AR E 12 1B RS AR o Bk
K72 N

KHHZ S 7 T A NS CpAG2SRDX &5 T1%. HEND CpAG2 15T Dk
BEZIHT 5 2 Lick v, T VORESIEH L, ROV IZIERNERESND Z & TER
BAHEmEE5 (40~50 KEEE),

@  DUTICHIT 2 AR PR AT AERRFRIREIC DWW T, B AR RPEY L1 E 08T
D3 EOTR E ORI OMEDH R CHIEDN H 555 13E ORRE

Az v 7 T A OFEEIE, ML 7 T A D SW6 THY |, EAEEFIT
CpAGZSRDX Bin 1Kk HPT BE T Thd, HETHDHV I T A, BBEIAHEA
REZR TR AE RIS E L2\, 72 5 —-2-(D - 2 - Q) (p19) IZFE# D L 0 , CpAG2SRDX
2RI BB IOHPT 2 287 BB LT, ARG RICEEZ KTT L0 o) WmiE
(ECAAN

FREEIZ SRR AT O 12872 - T, FANCAMMR > 7 T A L OEMESARMER BT 5
BT — 2 EOM A Z 13572010, AR SUTERFZHFHEIC OV TOT —Z (2o
TIHMIZATV, 26 28 CTEMSREMER AT 21T - 1=,

a JUREM OVET ORE

T R ORI 2 R4 T EIR 2 PASSRIR =M NS R EM = IC W TR L. B Rk &
LTEMOR S, EWOKRS, EOMEE, EOREE, EOFS, EOMHEK, 1EEXDKS,
fEEOR S, BAAER R OAEARE (R IEIC D < SR SR MR 23 D KR PE R D H 8/

E) 2o\ T, FiR L BIIREE S, p.3~4zH), Z0Hrb, EOKEIZBWNT, &
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F & AHIR X AR B W TR I EZ (Student t fRE, fERFE 5%) M58D LAV,
BARHZIE, 18 EOBERERDN T 29.4 KT > 7= DK L, AFAHE 2 K TIXT 18.6 /T
Bbolo, ZAUT, MERERIC LV B L7 E R E A ROWH OAEBFT AT — U E TR
ol Z LM b, ARBICHWZTE EOE OREHS 10~15 £, JXEA)S 10mm AL Th
ST=DITHRE L, A ZAR D OIEFA 4~15 Ko, BEEERD 5~10mm & & OIIRICH
ERHY . NEMRAZRRE L7 ORAEDEN L UL O R E ZOEWIZ Lo THREREBRE
TOERIEDOENELD Z ERHESNTND I En6E (KIE, 1992 ; FA, 1993), A&
KA X AR & T8 EOBEREEOE N, HOBROMHEIZ L > TEUZAREREWESZ XL
N5, EREIZET 2ABFREIC OV T OFIR & O TR SRR ClRE T ETH 5,
18 EDOIEFEDEE] 101 L Th o T2 DITkt L, AL X R TITFEY 46.0 Bt CTh o7, F
7o, HETWEB X OMET WOEAITERD b o7z BREES, p3~4 &), v 7 T A
Y OIEFFTERUT, ALED T~10 BURBHIE ., BENRICAEFDTER LA, DARRITHE & 16355 1
KT L TnE, FEFENMBE L TERRK, BEICEL2HE R (8K, 1995), 153
B OFABRABEONT U T S, S E ., TEFER&L OB DWW TR RERIZERD

BALZA, BATEMIMICBIT 2 BRI W CIREEIZS B CRE TETH 5,

4. 6 ELOAHIZAROTEREFA A R

(e BN SR BN P

(SW6) (ASW30)
O£ S (em) 6.3+1.5 6.4+1.1 0.88
R O K & (mm) 2.5+0.3 2.5+0.3 0.79
HE D it (cm) 5.9+0.8 6.1+0.7 0.52
HE D R (cm) 5.5+0.9 5.4+0.6 0.76
D E S (mm) 0.7+0.1 0.7+0.1 0.38
DB W) 29.4+7.9 18.6+7.6 0.02%
{E2 O X & (mm) 1.9+0.2 1.8+0.2 0.36
EZE DK S (cm) 12.0£1.5 11.8+1.4 0.71

N NI 2SN DAV TR H &R
b ABF WIS T D ARIE ST SRR

BERITEARSMTICBWTZE L, 2Bk THZ 813wy, — T, 1551 6 AL
e @B ] 7 CICB W TCIEMICIET R EBE T 5 L 9 e RERRIEOHET V. (1) ZEAk
T AN ET L2 LMD L., FNOIERDFLENRRBD LN TWDED, IEH O
H~Df T 72 < - HEIC LA AR STy (BIREE 4, p2 217),
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S BHIT, A ARICE L QIS BTV RICIERME L TV D e, BT E AT
HZ ElE7ev, Ledy o THAICHRT 2 RIE F 72 I XmIRITEIC DWW TEREEZ 1T > Ty
RN, AHHHE Z ARIZBI L CiE, FrEMEN ORERIRDS 30~39CIZET 2 miRMICAT S
T THHET WV (F9) 2B T DA TBAEDORAITE D Hiu TV,

¢ RO SOTBE N

RS 20°CHITE DM IR Z i Te Y, AARDEFIZIH W CIIFFEMEN O i m KR
28 30~39CIZiET D, BUED L Z A, AMBZKITIIT 5 HEFEOEFIT OV TOHRIT G
SILTWARY, ZOEETOMEN L EFZDLEFTICOWTIIRHIISRR THETETH
%o BAMEICBI L C, RERIT o RAMAT S RO TR NS AL TH Y | 15
TR LSRG ARECTH D, TOLOARICEBTHAEFICHET2MAITHE LT
W, AN, AFOEFIZOVWTHIREHIS AR CHETETH D,

d fEmofatt kYA X

AR ZARIZBE LTIV S a2 TEME TR T 2 Z &30, 1515
A UBEO @RS SI2B W TIMICHEF LA T 5 L5 RABRREREOHET VW () %
T D WAL AT D 2 ERBO B, WO DEERRD ATV DA GBIR
k4, p2 ) . AR L CEEIEHICE O TH TV () 2T 5 FEAL
DIAEITFEO LN TR, L7z > T, B DR R OH A X2 O TORERITITH 2
Mol

o FRT-OAFER. BURIME, IRHRMER O35

AR Z AR L TEET O ET W DSTER S LW T2 TEAT 5 2 LidZany,
L7Zino> T, fFOARER, BORIME, IRIRME KR OFEFRIZHOWTORBRIIITD RN T2,

AKHHE Z RIZE U CIIBET O HET VDRSS 72 o, FE AT T 5 2 L3720,
T/, BROENIIAZHEFTRE R TR B AN AT L TV RWWZ D2, HERORBRIIITD 7%
Mmoo Tz,

g AEWEOELEN
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=L N E CICEMB OB ASEORRN S 50, N E CREMICBIT 2HEDY
FEADIEILR, BB LA DA RO FH L2 ME LA EWME 2 A4 5]
REMEDFEEZ A SN T A28, #EIALB I OBIERRICB W T L Z A F DI~
DI HONWTHART-, T OREE, HrEME CTAT S8 1B L O 2 AR CHEF
FHIABEITRD bR o7 BIREER 5, p.b~7T&M), &bz, HEmMAYwHERER O
FERL SRIRE. MIE. BREEICOWT, 151 & AR X RN RIA EZITRD S
nigmotz BIREE 5, p.8 &),
3 Bin Az AmE M HZEICET 2 1E®
(1) FEHAZORER

FREEIZI ST D405, RE . B OFEIEW N Z S ISARET 5174
Q) HHZDFHE

FTfEH : RS IETHREE—TH1E 15

L IR KSE s TER Y X — R BERERR TS (REEES)

i FAEART : AR A S FRL 3043 H 31 H
1. [REEES DR

O #HHEDONLAY 2RIk 570, REHISG ARV AL L7 = o AEZRE L TWD,

© RIS THLZ L, WABITIAZELETHDL Z L ROERFRLEHEORAEZH R L
a2 LT DTS T D,

@ MREEISTHM LM, S5, MSIHE Lo, Az L7 T A L ORES %
DI L > TRET2ODWNEEZRE L TV D & & bIZ, Y%y 7 T A v OlEiE

(E5 DI~ D 2 Pi 13 % 72 6O DR 2 PEACGRIZERE L TV D,

@ AR 7 TAOMEN, BREFORFICIVILRT L Z L 2hd 570, K
FEIARR AP i 2 B D,
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B, RS T OMER S

O AR 7 T A ROBHIBOIEBIZ IR 7 T A LS OFEA, REEE
BNTETT 5 Z L 2B/ NRICI A %,

Q@ KMz 7 T A 2RHHESOIMIER L, SUIRE T L2HE1FT. Y%7 T A
D3R L 722 WS O RARIC AL D,

© QI VERIRET LB LRSS, A7 T A ORI THRIT, Hik
7 A OB IR OIS TR 2 > 7 T A 2 il L CRRBEES NI T AT
FITED | HERIIAELT D,

@ [PREEITS TR Lok, & B BRI, 1EER TR, MERZSAN TR0 2 &%
LY, BRETICAEBZ 7 T A UDRREEISG 0N R b S s Z L 2 BikT
50

® MEEEIHBPARA T HEREN TR SN D K912, BIFOHER R OERLZ1T O,

©® ONo@FTITHBT 2FHEH TREMELIT O FIHTSED,

@ BRI ENET D2BZNRH L EROONDITESTZHEIE, BITED 28R
PEFTBEF IS & | WML 5,
B, T KRBT FERE o 7 —RERORFERRRITYS (REEES) oMM ZhlIRE

B 7 ORBRGHEEDOM 2, 3 (p6-7) (TR LT,

(B3 EBaZIT & D LT HHEICLDHMEMNEFORAE I T 2 HRINED Ik

(4 EMBHMEENET DB TNOH55EIR T 5 AWM EZY LT 57200

(6) FEREZETOMMUTHE—FELNERTIE SN TS B LU OBRE TOMH
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(6) EShCHIT D MFICET 2 E#R
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B A Z L OEMSARMERZ B O AT

1. BEAICRIT DEALME

(1) se8a=T % vReMED & 2 BB & DR E

2T AE, BAEIZBWTCRHMOMEHEOREE RS 57, ZE TICHEIEICE
WTCU 7 T APRAREKE T TER LT A HIEHE S Tunan,

A Z 27 T A NTBNT CpAGI oY CpAG2 DFRBUTIETITRD SN, HET WK
DT W EGDETEAL TS Z 05, CpAG2SRDX # 37 B ik, HET WL OMES
WTHEHL L TWAWIENE CpAG2 Z w0 BED X —4 b & DL E TR BT DR
EEsELEEZEZLND (F—2-1D-12-@-1-1) ~3), (pl2~14)), DI &
225, CpAG2SRDX # v /37 EHRNTEVEERE T ORELZ G- 2 5 58 % AR TR BURITIC X
DA LT, TORE, AL 7 T A 2 TiE, BEMHINF O CpAG2SRDX 4 > /87
B X o TNIEDAEZRE T AN B3 2 385 7 OG0 i Sk, A7e< T 6 A
DBETOREANENT D EEzx N GB—-2-1D-1-©@-2-1), (pl4)),

ZD5YH, CpDAD } Y CpSHP OFEBMNWA LT Z LiZHoW T, 2 b DOBIsF7H
CpAG2 D5 —/y MBIETFE L THMLNTWS Z &5, CpAG2SRDX % > /37 B )3z
BMHIR T & LTI S OBGHICEENICER L, BSERIH S, TORRERE LT
AL LTz EHERI S T,

—J5. K#Haz L7 T AT, CpAG2. CoMADSS, CpAPI1 N ¥ CpSTK DIEED D
DR ESNTZZ LI oW TiE (BIREE3, P22~25 ) LIFICHEAI S D, ZHETOD
RIED D, TEREAICITZ K OBGTFPERER T & L THIEL., T b 0&EEHMHA
WCHBHIE LA Xy hU—ZICEVIRETHZ ENMLNTND (R, 2002 ; Gk,
2005), C 7 7 ABIETD AGIE, ERAEDE AT —IZBW T, BERT L LTHRICH
% KNUX WUS ORBLEMET 25—, WUSIZE > T, BEOGIEEZZIT WD G
— 2.1 -@-1-1), (p13)), L7=A>T. CpAG2SRDX # > 7 B NEBERIC
D DOBIE T OERE WHT 5 AREEI RN E 2B 2 5 & CpAG2SRDX # v 37
2 CpAGZ2 D THD > 7 7 A VNIEHEE T ORBLEZ 2L &8, Zhhy CpAG2, CpMADS3.
CpAPI . O¥ CpSTK DRBIEIZHREBE 52 5B x0T, £1-, ¥ 7 7 AR5
CpAG2 DFEBLIN, BT W EHETWVIZIROENTWD Z Evh . CpAG2SRDX & > /)7 A
WEERFTBEETIL, V7 7 A OERERRICES T 28 TICRE S, BTV
OMEFT VD B THERET 25 MR 1- & LT, TV oA LT D B2 bh
776

CpAG2SRDX % v /X7 B DFRBINL 7 5 A L ORI G2 D HBEFD -0, 2RH
FEW ORI 72 A X R — MENT 21T o TofE 5, Mz > 7 7 A THEEO KRBT ZEL
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WD HNTZR, 2D OEEMIERITN TN DR RORS THY . AILEH KD
ToAaA REBEEN TR, HHOAERSIHERRICEEZ KETEE2 T
2 BRSO R LT HRIRRRD DR DN o Tn, Eio, B L 2 AEIED O EI S A
FEMID 0.234% & B/ NS WEEBZz bRz F— 21 -2 --@-2+2) (p15~16)),
L7 o T, LaRBIRICHEL 5.2 5 LB 2 b RETEMIIRE S o Tz,

% ZC, CpAG2SRDX # ' /_7'EIZ K DA E TR BE-3 5 WIEMEB{E T ORBLL O
RAEM DEACH . AL Z > 7 T A L DFEAITB T DEBALIEE #5220 T, A
Wz I A EBOIKBZ 7 T A L OBEITHBIT HEMIMEICED 2 VE Bk
FOEBEORN ; F— -2 (6) - @ (p26~28)) #FEL7-, ZORME. ZORE. L7
B EFEBUTR VT, 15 & AR X KRB W THEEHEIAE 2 (Student ¢ RE, fERE
5%) Didtd vl (BITREEL 5, pd~4), Kk 2 > 7 T A L OIEFREDBEIM L 7= Z &1,
CpAG2SRDX # > /37 BIC kv, NTEME CpAG2 & > /37 B OREREDS I STk 5,
FTWIEEIZBE G- 2B {5 1 OB S 4L, MET WV ASTERL S 405 SRS AE SR IR A 1 D
ELEZ -7z EEZX NS, o, AMBZ V7 T A OEKE O VFEIEIZ, Ak
VT TAVINI86MLTHY, IR Z L7 T AN 294 THY , Aflfaz > 7 T A
DFF WYL Ipofe, AMHZ V7 T A 0%, REMEREHE L7810 X 2 s %om
IR DREEEL TWD 2 &b, NREMREZRM Lcm ORBEDEN (28 & 3H) KO
BEOKE SOE (B bmm A & B 5mm LLE) 12 X o CTHERE S T ORI D
MAELD ZERMESNTEY (KB, 1992; FA, 1993), 20O Z L LA K L& I
FAH AR DIEROE T, HOBRICE > TELETREEREWEEZBND, LR
> T, ZOEREIZBW TR DN ZENFEEICB T 2EMEL DL 2 L ITENEE
BT, 2B, HOTIR & AL 2 R & IERAI 2 RO BERHUZ DWW, FRBEIZ SR
WIZBWTHELZ TEL TWD,

ULbEDZ et Kz 227 T A NZBWT, CpAG2SRDX # 7 B DFRBIZ L -
TR bV fban B RIC B 53 2 NIEMEBIE T OB OMGHEM & O 21X, Bial
BT HEAMEICED D IZIEER EBREICEEL 5250 TIERWEEZ I LT,

AL AR TENBIRFORBLOME R, FEFRBBHML TWDHR, Z20Z &IZLVEE
RAMENEET D HREMERN B X 5D, UL, ¥ 7 7 A OBRIEEN 11 A~3 A L4
ZET, MEEANOREEROIZOMAD O L OMIZEREEZPA L D720, FME & B S ki
2725 2 T, BHER BTV 2L el Z 0D, AMBZ R ZRENES CREET 2 L1
KV ED DM SRR E 5 2 5 X 9 s bR R OZ b3k 2 2 wTReE A D TR
WV, 7eds, AR X AROFEH: O LR B~ O BIZ OV T, REEESERBRIC B
T, WEAN IEZBE LIRE) KOENCORBRETEL TWD,

Flo, AL ZRIZ, HPT # 0 RV BEORBUZL DA 7 a~ A v Uit a H3 505,
NATa<wA T UNEAAEIND ZENMEE LIS WEASFE TIZBWT, " T a~ A
VIHETH D Z ERBEICB T AEBMEE RO D EIEE Z T,
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LDz E RO Z > 7 T A LV DNIRE SR C—EDOVEEEE %K 2 7= Fai £
BCHEBAEND Z D, BAICBIT AEMNIEICRINT 5 AWM M2 %2 52 1T 5 i RelE
D& 5 WA S IR E SN o T,

(2) EEO BRI

(3) EOETLT S O

(4) S ERIERZENET D B O B Oy

UEDZENDL, AR L7 T A T RIE SIVIZEREL T—E DIEEEH 2 fi 2 7 b
BEZSC T DR, RE . B R OBEFIE N 2 BICATRET 21T & OFHAN T, B
BRI DEALIEICE KT L MBS BN ET DB Thidan et B bhi,

2. HEWEOEANM

(1) EZZT 5RO & 5 B AR B & O E

I T AE, BREICBWTEMBOBERSEOEERS 53, ZNETIZV I T AV
IZBWCTHEWE OFEEMITHRE STV,

F o, AL Z AR PEAT D CpAG2SRDX # X7 E KON HPT % X7 ENAE EWE
ThdLOREITRL, BERT LT EREERNZRMED & HEH A Fifo e 2 L A3
REINTVD (FE—-2-(1)-2-@(pl6,pl18)), & HIZ,CpAG2 ¥ » /37 B 1) CpAG2SRDX
BRI, BEARER Y N0 B & OIS FEIMER BN Z LR SN TV D, L
IR o T, RE U RTENERFERE T T hnEEZLNRD B2 D2 - ©
(p19)),

A ZRIZIBNT CpAG2IE, HET W EMET W TOATRI L, FETIFHIEL T e
Enb, CpAG2 # /37 I, HET W R OMET WA OHIENZEI S L, W4 OREH R I
D NDOREZ RAT T ATREME IR TR < | AR REHRICHEZ KT T L v o 53k
W, FD7I=H, CpAG2SRDX # v X7 EIZHW T, BEOH ORISR EZEBSEH &
372 <, HEORBRIHER L THEEWE AT L L 13B 21V FE—-2-() 1 -
@ (p19)),
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T, Rtz v 7 7 A HT CpAG2SRDX ¥ NV E NS5 Z Lz LD, REE
MDLEAIZDONT A Z R — MREMFIC LD KIS 7 T A LIRS 7 T A & D
I Chig L7253, BEFEORMED BEICHBARD b, 20956, Mz Rz L
TEALLTAGHEED T, B L b 03 m< #7201 16 EECTh o 7223, 55K
FIIHReK 8.99 5 Th v . HIE D ki hsnweEEz oz (F—-2- 1)1 -@-2-
2) (p15~16)),

FRRZ, AR > 7 T A EXROIEEILZ > 7 T A L OFEWEOEAMEOF 4
) XA BB L O AERBRIC L 0 BhBRET L7, ZORR. WIhOEBICE W T bHifEr
FHHBEETRD LN o7 BIREES, pb~T), X HIT, THEMAYMRRER O,
SRIRE. ME., BB SRR EBEETRD b o7z BIREE 5, p8), Lizii»o
T, FitRBRIcB W CHEEMEOREAN 2B DR ITRO bR -oTz,

UEDZ L ROARMIRZ v 7 T A 2 % RIE SITBREE C—E O VEE T 4 i 2 7= Rl X
G CHET 2 #IPHN TIR, A EWE OEAENEITER S 2 MBS ERMR B 25T 5 ATREME D
& DB A S IR E S o Tz,

(2) RO

(3) HEOELT SO

(4) EMEERVERBENAT D BN OF B |

lEDZ bt Az v 7 T A 0%, @Eéht RIE C— EDIEZEEHEZ iR 2. 7=
WREEIZITH ST D HEs ., R 1ER M OVFEEET NS \ATBES D47 A OFPHN Tk
HEWE OFEAM: tl?éi%%ﬁr%@#Efék%ni&wk%z%hto
3. AHEME

(1) AT A EREMED b 5 B AR EE Y S D &

VT A OREERICEB W TR BRI, WAEFDOL 7 T A« XTI LD R
ThbH, LrL, BREOHAKRSETIZBWT, 7 I A OEBFEEMOAFTITHRE X

TR,
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(2) 8O BAERNE ORI

(3) WEOETLT SO

10 (4) HEMSERIERZEN LT DB ok

UEDZEND, AR > 7 7 A 0%, MRS 5 EMSRIEEENET DB
U ESAARE LIRS ¥ gl

15 4. ZoOfoMEg
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H= MBI OKRE BRI

—+2:(8)+ @ (p26~29) IZFtHi L=t B0, KMz > 7 T A DI EOKE, E
NBLT DR AR U AR T — 2 2 BB L, A7 7 A DR
BEVE s TR+ 2 858 DM AR 2 54T L 7=,

BEA T DB

T AE, BAEIZBWTCRHMEOMEAEDORE LA 55, 2 E CICHEBEICE
WTV 7 T AVPNARKNE T TER LT AHIEHE ST,
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KGITHR— L_R—=VREHFEFRA—T L0 ¥ ra— R (72782201449 H 2 H)
http://www.data.jma.go.jp/obd/stats/etrn/view/nml_sfc_ym.php?prec_no=40&block_no=4
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7 455 255 225 125 24.9 29.9 21.1 36.3 1741 24 7.2| B 15.3| Jbdtd [ 1707
8| 705 295 19 10 272 32.6 22.7 36.8 18.4 2.2 6.8| FIEIF 144 Jt&E 2214
9 175 74| 225 11.5| 229 27.8 18.3 35.2 9 24 12.2| EAEH 22.9| FAEATE | 1723
10 417 1245 27 8 17.8 22.2 13.8] 304 5.1 24 145| Jtit7E 28.1) dbdbdE | 1226
11 16 7 45 1.5 9.8 16.6 38| 212 -19 1.8 8.2| FIEIF 19.1| AmIFE | 1853
12| 455 17.5 4 2 48 11.2 -1 16.2] -5.6 22 9.3| FIFIPA 173| 7 192.7
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1 36.5 14 45 1 1.7 78|  -42 11.5|  -8.1 23)| 91)| FEILFE | 164)| db 206.2
2| 50.0)| 125)[ 35) 1.0) 29) 82) -26) 138) -88) 23) 86) FEJF| 17.0)] 7 161.1)
3| 1275 32 8.5 45 7 12.3 1.6 19.7 -3.8 2.6 12.2| FAEEP 232 FIfE 155.9
4| 1245| 355 18 6.5 12.4 18.1 6.6 27l  -25 28 148 B 273| ® 174
5| 2285 59 20 125 17.7 23.2 12.6 276 4.9 25 121 187 200.2
6 175 76 23 6.5 19.5 24 15.7 30.7 115 26 145 27.2| FAEATE | 162.7
7] 1125|465 29 8.5 25 29.5 21.3 356 16.8 26 92| & 16.9] B 185.9
8 145 15 6.5 25| 273 32.9 22.7 35.1 18.6 23 71 & 151 & 266.7
9] 1935| 445 39 135 242 29 205 32.9 15 24 14.3| 252| ® 170.6
10| 1705 57 215 13 16.9 22.2 11.9 30.7 5.4 23 12.8| FAEA 201| 171.5
11 92 41 14 5 9.5 15.3 3.8 20.7 -1.6 2 9.9 dJtim 182 4t 162.2
12 705| 365 14 35 4 98| -16 18.1 -1.3 2.2 10.2| dededE 17.9] Jt7E 177.3
20114
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2| 1045 36 10.5 3 49 10.8)  -1.1 215/ -53 23 89| v 16.6] FELFE | 156.6
3 74| 235 5.5 1.5 5.8 122  -05 20.7 -5.6 26 9.2| L7 18| 7 2249
4] 745 27 15 45 12.4 18.9 5.7 26.7 -3.1 2.9 11.9] 209| F 198.5
5 210 475 27 9] 16.7)| 216)| 122)| 275) 85) 26)| 12.5)| FAEIFE | 22.1)| mIEIsE | 138.0)
6] 1385 34| 305 8| 214 25.8 17.6 34 10.1 2.1 6.8| FIFIP 12| FIF 117.2
7 184 395 38 155  25.9 30.6 21.9 35.3 14.9 24 8.4| FIEIF 16.1] JbE 183.5
8| 1425/ 915 215 11.5|  26.1 30.7 226 365 19.3 2.1 58| & 11 &F 188.3
9 186 141 31 16 235 28.4 19.4| 333 11.6 26 16.9| FF 28.5| FAEAPE | 186.6
10| 160.5 76.5 26.5 8.5 17.3) 21.9] 12.7) 278|  40) 2.1 8.8| FAFIPE 16.3| MAmIFE | 1425
11 79 51 10.5 3 11.6 17.3 65| 221 -1.1 1.7 8.2| FIFIP 16.6| MIEIFE | 1532
12 41 23 6.5 1.5 43 103]  -14 16.1 -5.2 2.2 9| FEJLEE 17.3] JtPE [ 1919

K[ETHR—LRX=VRGMAHEFR—V LV ¥y omn—F (727X 201449 A 2 H)
http://www.data.jma.go.jp/obd/stats/etrn/view/monthly_s1.php?prec_no=40&block_no=4
7646&year=2013&month=&day=&view=pl

http://www.data.jma.go.jp/obd/stats/etrn/view/monthly_s1.php?prec_no=40&block_no=4
7646&year=2012&month=&day=&view=p1l

http://www.data.jma.go.jp/obd/stats/etrn/view/monthly_s1.php?prec_no=40&block_no=4
7646&year=2011&month=&day=&view=p1l
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