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X, BEPLOHDLITA LA (—KRTAIVA) ZHEHICERL, —EHMo%zOT AL
ANEBRDOTANVA (ZIRUANVA) ZHER LSS, BP0 ERLIE R A VAR
B EPEFETE 20D H D WIS 2 OFRRFEICHIR SN DBEN HDH 2 L3 d <
HHILINTWD., ZOBRITY A NV ADT N R (cross protection) & FEITAL, FEHMIICIZHE
R DRE D D VIE AN B ERERIC K > THBOMB 20 A VA SRR EEBEL, £
NxeFHEIANALE L TVWDbYLU 7 FUoMIERT2Z8I28Y, RKEZLHEY D AL
AIEBEBR O —FB & L CHIAT 2RALBIES M SN TE . ZOBEREIICHmE S
72D 1929 H(McKinney)D Z & THAHIZH DL LT, ZOHTHHIROMEICEET 5 ik
BIRFTEIXIE E A E R ENTWE TR T A NV AIEEDOEWVEEN B L7, LaL7en
O, MERAINTY =P A LV THRICED TV A VA RNA SR & ABIG &
O REMEZ R DS bR I D Kooz,
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DRI 2 B RN RE G 7o —T7 2V, SEEICBIT S 7 A /LA RNA SO
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VD TZRIANADEHBYOREZHATERpolclcdh, LA -KRUANLA LT
WA NABOBAT A FREDE NS BRI D 7 A L ARG SUS O 58 B M
TIRUANRZ R DBERORGE LT D EEZ LN, £ 2T, Y5 ORYLEME
LU D T W R BLOEA % tissue-blot 72 & B R &2 AW in situ ™A 7
YA = a TRV EMCBE LT 25, FREAHEMERBRZ D I T2 Rk
ZAT->722 20 CMV R EIZREL LIZBITEMERELZ & 5 2 LR S iz(Fig. 1).

A: CMV-LE

B: CMV-m2

The purple and/or blue precipitate

indicates positive reaction for virus RNA.
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Fig. 1. Spatial analysis of virus RNA in the non-inoculated upper leaves of cowpea co-
inoculated with CMV strains.
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—HRTHIE A 52 BRGEMED —B L L THREET 2 28 MbR TV, FRIC
v )= AREE V7 F U MBL)IE. SRR OREHZ RS o 3 — R L LT
FHITEY, MASP EMEEN D 70T 7 —E %25 LRI ZEDICTEMEL S5, A
Jelx, FERBHEBY CHLEFAHICBVTH, MBL AR 28 BARGIEIR T & L
THETLINEIDERLNITHIEEENE Lz,

A MIFG00 m)H 7% R =F L 7Y a— LT Le X N EEEILL, N-
TeFAT AT He—AEAWET 7 =T 40—~ T T 7 4 —I2LHoT
MBL. BRALEET e —AH T DML o> THBA T 7 F—AfEA L7 F 2 (GalBL) & g #L L
7o EILSM T TO SDS-PAGE (23 T, MBL iZ 30 kDa @, GalBL i 32 kDa O FH /N
NEZRLIc, MLZ7F oD N K7 2/ BESNEZRELTLEZA, MLy Frdic, a7
— /7 O Y - LECSI(Gly-X-Y) % & A T 7= (Fig. 2),

Purification of carp MBL and GalBL
Carp serum (~300 ml)
PEG (?%) precipitation
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N S

GICNAC agaLose Pass-through

50 mM| "-hl c-mannnopyranoside Acid-tregted agarose
Anti- carp IgM-HiTrap I 10 mM D-galactose

FAssstrongt Anti-carp IgM-HiTrap

Pass-through

MW MBL GalBL <~
Carp serum contains two distinct
MBL-like lectins: MBL and Gal-BL

32 kDa —» AEPQKLNXPASDC VP TP

[Tt ] | |
— 30 kDa—> ESSXPAYACVXCTXCHNG:SX

Fig. 2 Identification of MBL and GalBL in carp serum.
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Activation of C4 by purified carp MBL and GalBL
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Fig. 3. Proteolytic activation of the complement component C4 by carp MBL and GalBL
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-RT-PCR amplification from carp hepatopancreas RNA
-5-RACE and 3'-RACE
-A complete cDNA sequence

Fig. 4. Identification of a MASP2-like protein complexed with carp MBL



MBL (ZEET D0 2 B3 572012, ¥l = MBL % 2 ¥kt SDS-PAGE T/t L 7=,
Fig. 4 (2R T X912, MBL D ARy FOMIZ, 53 F & 55 kDa & 28 kDa D AR > 2
S, ZNHATF RO N RisldFiX, it b MASP2 @ H #{& L 82 EZRAHMA
MER LT,

LLEDOFERN D, a4 MmiFicid, & b MBL &AHR e 2o b 0 OB ik R
7% 2D L7 Fr (MBL 83X GalBL) BNEETH I &, BROH L7 F 2 L b ITHik
EIEMHEALT 2 Z MBI L, E0I2, WL 7 F U XD MiEOEME X, EH kX, &
N MASP2 (ZHHREZR AT IC Lo TP S 2 e s iz, ZhE T, 27 —7 4%
WiEE2EZLe Ly F U THT 7 bM—RRERN 2D OIXREFIN 2 <. AR THEALINE
GalBL OAERBINC 31T 2 &ENT LA Ff o D,
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B YRR RE K D & EH R RIIB AN T OAEMEMFF T2 L S X WL 2 5,
ZORENDRN DD, BPIZ I LF—DOEEEMZ D E L HICERITEIZ EH 2
L2 E VAR R F —DEREM S,

EATE ORI EIIT TR RAEE LTS 2 ERHLMMISNTEY , $-ERLT
2 HE S DA TF PR ENTND, £TO—DIl=a2a—aXFFRY
(NPY) 2% %, NPY (I3 /17N EBRFNE~TF K VU CHEEIRIBIZ /AR D & Z D/ Wn
M+, EHIZ, YTVATEZIAF—HEEZMZHZ L LHALMIESNTWD Y, T/
bH NPY [FHEEIREETO TR F—1H 2 M B RAITHEZANLT 5 Lo Bk A
N ABEER AT D RREMED B D,

el 26 OMBITERBY TH LN O T, EFEEMIZE TS NPY OIERIC
DWTIEARR R SR L, AR TIE=" U B T OMA NPY 233X —R#HHZ LD
K OREE LG R DD EH, HUERA F LA & OREIZ OV TR,

FEERIZIX, 5~7 Ao a2 vz, (38 1) NPY 23t F O3 /L X — G
ZED XD BREREHZD0ERDT-D, NPY ZIMELE L% O ERROZE/IZ O
TR, &blc, mMPRBKS (YT Z U vm—, GRS OREZE{IC
ONWTHA, ZORER, NPY ONEHRGICLY e T OBEBENSFTEICIKTFTLE (F—#
KB, 7o, MAPRBEOTIEINI T Uk —A (TG) BENFEITETL.
—J7. BEHERRNGEE (FFA) IREMNGEICHM L (Fig. 5),
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Fig. 5. Effect of intracerebroventricular injection of neuropeptide Y (NPY) or fasting on plasma
free fatty acid (FFA) and triacylglycerol (T'G) concentrations in layer chicks. Their blood were
collected by heart puncture at 30 min after the injection or 24 h after fasting. Results are
expressed as means + S.E.M. Data were analyzed by one-way analysis of variance (ANOVA)
and then analyzed with Tukey-Kramer test as a post hoc test. Groups with different figures are
significantly different (P<0.05).



(528 2) Bk 1 COBIZE L7z OZ2{EA, NPY ve 7 Z—%T7 XA T D—>
THDH NPY Y1 LETH—Z2 N L TCNENELTDT 2 A=A (BIBP3226) % Tk
Nz b T A, NPY (T K 5 i AR Sy OIRFEZE{K I BIBP3226 (2 L - Tz b7z (Fig. 6).
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Fig. 6. Effect of intracerebroventricular injection of neuropeptide Y (NPY) with BIBP3226, a
NPY-1 receptor antagonist, on plasma free fatty acid (FFA) and triacylglycerol (TG)
concentrations in layer chicks. The injected doses of NPY and BIBP3226 were 375 and 3750
pmol, respectively. Their blood were collected by heart puncture at 30 min after the injection.
Results are expressed as means + S.E.M. Data were analyzed by one-way analysis of
variance (ANOVA) and then analyzed with Tukey-Kramer test as a post hoc test. Groups with
different figures are significantly different (P<0.05).
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DIEMMA R T (5 — 4 KB .

NPY DOMZEHGIZ LY b T OEMFRABD L2 Z &id, BT OKA NPY A= R/LF—
R#zMz 52 L 2R LTS, NPY (Xt FTOEETEZANT 2 &5 V. & HHKN
NPY [N R F—{HEEZIMZ D & & BIIMNB= RN F— OB A 2T 2 & THEKA b
VAKEICES LTV D aREMER S D, S 512, NPY ORI LD M TG #EEEH3
L. FFA JEENHEMUZ84 (Fig. 5) 2%, NPY Y1 L7 ¥ —0EHb-oTZ:2H5
Mz L7z (Fig. 6)o 2@ NPY (ZX 2 MR OZITHERKED Zh L EEELL T\

(Fig. 5), HURIRENEITT DL NV a—R 2L LR LT —HENDL TG Z#EL L
L DIBITT %, TG X7V Er—/L L FRA IZfR X, T Dtk FFA X B E{LIC X 0 F]
MEns, HERIRETIXMLT TG ITMEMIZIV A FFA 20 S50 T, MLh TG ik
JEARAD U FFA RN 2, AWIEOFE R D, A NPY (3Lt TG DRk~
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ZORREM A RIET D720, b T OFLERCIRE I 3T B i AR Ak OB S (LA
BIBP3226 (2L » CHHETE 500 %#~37=, BIBP3226 LIl TG #E DR IITFEL 5
AR, MH FRA REOEMZ M2 DM 2R Lic, 2 ORERITMAN NPY 25 TG
Doy, T FFA OEAZMZ TS Z LR L, WA NPY 23E&RIEZEY LT
WD Z L AR LT, MARESEIT T IEMA NPY OGRE WA shd, Lk
2o T, N NPY 1 ZZDIEMTH LDz @, GLEIREE S DO 2 D T 5 #]
RPN & D,
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B 5O T — EHEKIE T S5 Z LI X s rE2 85 L, sEs b EFT
REL 725 . AWFZE TITAEY Ot B ESHEOMRIAZ B L, Z7u L 70, MHRMEE
FHIRFIZ R 2 8 BT 2 TR 7 0 HARER] 2 2 3 A 7.

RIEAEE (3°C, 2 4Wf]) SN/ v L IR0 TR O 7 7 L7735 mRNA % H
BEL, PCR Select cDNA subtraction % I~ (Clontech £f:) % T, {RIRALERRFIC R ERAYIC
FHT DB TREZ PCR BIEEY & L CTHE 7. 215 % pGEM-T easy vector (Promega £1)
ICTAZu—=271, Bohi-y o—rOfERFOREEIT- 7.

IR AL 2 52 T - BRICRBLT 2 86 OS2 57 v — 138 2 6 O fE 5 57z,
IHNETIE, A1 0 0EOHEIERINDOIREZIT->To. BANNRE SN v — 220 T
MRIPERB AT TR, WL DD T A= E N7 (Table 1). ZhbDr v—2
IZIEA PV AFEMEEAE L LTHMLBNTWAEAELY = — RT 2857 (1 1F) off,
RFZB L MBS ICHEEAE (5/), VARY —L2EAER EOMRRICED S
BEE (8ff), SHITIFZEDMOSEE L THEEEAE L L THEELTWD b0 (7 fH)
Za—RFTL5b0RA6N. £, A RNOERYE (25H#) bR/ n—=
7 ENTo. FRIZ, ZIVE TARMEE TS~ D52 oW THE LT\ % HIC6 B
LU HICI2 EHE2— FEEFHHEBSNTWD Z &5, MHEBESE SR EE 2 &5 %
RETHEETARZHBESh TV EEXLNRS. ZRE TIMMoOME® b bIKIRFEE
PEE L CTHEFIORWEGE TSN TWD DT, MREES~OM G 28R+ 5 0E
NdD.

SH%OERE LTI, 55 ARIR AT R A28 E T O & D, HIEELY] % 3
W74 ~—Z2FR L, KEBELAHEEICBTL2ZNENOBEBFORBEL Y T VE A L
PCR EIC L 0 ERET 5. (RIRLPIZ IS 1T 2 R RA R BB 72 b BB~ 0 B 5. 23 4
LINTEIBFIZOWTIREIEHARED R DOAER7Z2 812 10 TSI 3610 2 58 & B i
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Table 1. 7 v L T A SRIKIEZ B &1

Rk ZET2EAE Ju— %

A2 MU AFERERE

Heat shock cognate protein 70

Heat shock protein 70(dnaK-type molecular shaperone)

Heat shock protein

Cell division protein ftsH

Clp protease

ATP dependent Clp protease(ClpC)

Chloroplast ® 6 desaturase

Prohibitin

Early light inducible protein

Group3 LEA protein (HIC6)

Group3 LEA protein (HIC12)
BESRAE

ATP synthase gamma chain

Adenosylhomosysteinase

Enolase

Glutamine synthethase

Tiazole biosynthetic enzyme
YRy — L EBAER

Similar to ribosomal protein

Ribosomal protein S20

50S Ribosomal protein

60S ribosomal protein

60S ribosomal protein L11

40S ribosomal protein

40S ribosomal protein S20

Translation initiation factor 6
Z Dt

2-oxoglutarate/malate translocater

Ferritin

Ferredoxin

ADP, ATP carrier protein

GTP binding protein

Chlorophyll a/b binding protein

Translation initiation factor 6

W DN k= = = e = = N

(W]
NN

W = —_ = = = =

—_
o

— N

DO DN = = =

Unknown 25

PR FE TR

1. Takeshita et al. (2004) Competition between wild-type virus and a reassortant from
subgroups I and II of CMV and activation of antiviral responses in cowpea. Arch. Virol.

(in press)

2. Takeshita et al. (2004) Spatial analysis for exclusive interactions between subgroups I



and II of Cucumber mosaic virus in cowpea. Virology (accepted)

3. Nakao M, et al. (2004) An MBL-MASP2 complex that functions in the lectin pathway of a
bony fish, the common carp (Cyprinus carpio). Mol. Immunol. 41: 284.

10



