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BEREZERINME S Dr_Hajamired {248, E g Thermol yain { Sigma) 74 %K ( Onozuks
R-10), RIBE (Macorozyme R-10), PRIERMEME &Hid ¥4 1gC RBEKY ( BCIP,
NBT, PMS ) ¥ 4Sigma 7 B

S RBRMARREEBNG HEK AERHNE (Noclevelsndii) |, R Mossop ¥
migale), REBAMEMIE Hebili il

=. ENBRWMITRENHBE WrE REFhEF EmiEl 1Y) B R RsokEM A
HERE, TOCHAI0SHEDE, MA2HRAZ ICHBRBNHE0. 33mel /L Sorbitel,
I0mmol /L. NayP,0,, lmmel/L MgCl, , 2mmol/L. Naiso-ascorbate pH7 5) iR ERA T £
EAE B (K FEESL ) 1500 1 438h, HH B B ¥ (0.33m0l/L Sorbitel, 2mmoel/L EDTA,
lmmol/L MgCl, lmmol/L MnCl, 50mmol/L Hepes—EOH 0.2% BSA smmol/L Na, P,PO,,
10mmol /L. NaHCO,, 2mmol/L Ngiso-ascorbhate pH7.§) M:HSRERES T 1 ~2XE, I
I BIF R TR R, £ Percoll R ESBMEE.L(10%, 20% ,40% .80 % ) 3500g, 155340,
MWELE M EEH40 % 580 %> M —E0- Sk TR HH Sk, Rkl RE TR
EiAHE DR RN, g A, REVaker S FREETRIY), REHSHBE (2%
Cellulase, (b, 3%Pectinase, D _Smol/L Sorbitel 1mmol/L Call,, 5mmoel/i. Mes, pHS5 5)
25 CHIE3 ~5/ G, £80um BRERIEBIFAERER, B20pmEZEBELRI~5KER
B TR, Enb)E, JIEREE Pereol]l FESBESE G, THBZSNMHE{E,

@, ARSI TONLE MiEClive I FEIILHHF RABEAR SN BEH,
Thermolysin {79% { 1mg/ml, {7 Hepes—Sorbital bG8 E R uih ) A BB 4 Tt
Sk, M, FfaA CaCl, EigslE R somel /L, 40 &4¥ 1 G, A EDTA R4 K
Fiommol /L, B.LEiEE, & Pereoll B, (I THErRik, EHRALBREIC. BEF
BT #HT.

. EERERAER SEEILMHTEHSE, MARR S (25nmel/L Tris, 10%
Glyecerol 0.5%5DS 2mmoel /L ERTA, 2%BMCE, pHB.0), HS&FEF M, rE6aE, B
A2 —3REEATTHTEEAR, BFERTEDPTARAD, 1%SDSHRAMNBEF, HARPRL~2
Srdl, 150083 0 5 srehEFEY, —20CRE, REMABradford FRBTEARSEL 1],

x, BEREXENSWE ( Immunoblot ) FHFHR I Laenmli Filt4l, Aisw, 12
W Fig i SDS-T'AGE ik 4v i, ER—MEMAEARUERS2ERNAREIE, Zd-—-HRER
Hgpeal) Z—RUHAEBI MRAERM L0V, 705 %), MiEAshnan g Kkl 1) EiTE
ST B (E R PR ST 4 KR EPBS B ppi(10mmol /L Na,HPO,  1}mmel/L NeH,PO,,
250munol;/L NaCl, pH7.2 ), 37CRE16/HE, HE1%Triten X~1008% (2% ( 10mmel/LTris
-HCl, pH7.4, 150mmel/L NaCl, immol/L EDTA ) iy, Hi& 3% BSA Pl b8 1~ 25
B, 75 4 CMV ®EHEAHFMH 126 (lug/MIMERIE 1 ~ 2 ABt. WB GBI B Sas At B ¥4
HlgGinit L~ 2 /K, Wigiaki )iy ( BCIP, +NBT+PMS) #{7 8 G.

S

ME 1 G EEARER RN, 557, RUTRERSHCENHFALER
MR FE KXY, BEHRNTSEER 2, 5, TSHEM) ZH-RREAEBNS
T-@Fgo4500dt, EHRE S CMV AR E OB AR E S
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H1. MHEEERRSSDS-PAGESE—#
e Eg, Hoy, 6hERMHEHE: 2, 5
RAEMEHEE: 3 AR SEMALEY
SR, 0 CREELE 1 A, Babx
mFR,. SRaRLEE, HsEdRe
MR 4. BAaRBREEaR 1. s
HBEERSTHRE: s HEBRAS T
CiE: BT SHAEMN HttiREadEE
Rk HIEE . D
Fig 1, Tetal intact ehloroplast protein
pattern after separation by SDS-PAGE
and silver staining, 1,6 heaith chloroplest,
2, 5 discased ehloroplasty 2, heaith chlo-
roplost incolated in discased sap which
was free of chloroplast, (49 1hr at
dark condition, then got ride ef disegsed L)
sup, after proleimase Llrealment, intael
ehloroplest was obtaioed by Pereoll
gradient; 4, purificative CMV coat pro-
tein; 7. diseased ehloroplast by leaf

cuttiog; 8, stendard moalegular weight

protuine,

PcBE e B, ME2 B WL RIRA S RRMAR CMY XEEBR S, &8
B5 CMVEEEARNBHEAEMNE aRE. HAWaBAEY PHEe gk T
) FAREFEENESNARHREC2, 55)BREMERE, HEXFTENRS
EHFEERN EFTHR—& 5 TRA 460000t REW, TXFH WTHHI %45 FR

B2, SHEhHEERESE CMY SRS R ML M) RABIRE R (ff
AR SsE LR D).
Fig,2 The Immunchlot Tcsult of the seme semples as Fig 1 wilh the antiserum ageinst
the free CMY coat protein subunit ( The numher means the sama sample ns Fug. 1),
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Fp234 008t HF, MERGKRFHLD (45), BT —E2XTEBEREFHAREN 4,
BT FE R HERMHFRER PR FRERE N E,—F& 52180048, % H205004dt,
MERBEHHHSE (1, 65 ) RASHEEEY BRY&4&d ( 38) AR
B, IPEXFEAEFEMSL CMY REEgRIHENRE.

ME 3 HRAILEY, MEERTEEENEE (N 131 BIF), HEEkd CMY
EXREBARRER EhEn, i CMY REE ARE R Fh e RErthESy, TWE
REFEH FEEARAHFIERKRENEES, HEEd K REREHIE 3R
(s E5VER/MB(T7E5 ), PCMV RESFAMBENEKEREMEIRMERE,

3. EFERSAMRHREEANRER. 1. EREREFARR g
2. WHEERLEREFEEREHFHEME: o RRERS RS0 R t@is
4. HEER 4 TRREREER RSl 5. BEHTERKEN N HgE s,
Wl CMY HREERE; 7. HWibrHERRE Bt 6. @BEHHEE, SdEn
HEdm (FAE 1P I SRR oo BRMEE (BTERD bes BAR, 84
FEBo.sus KEEBAR D .

Fig. 3. The lmmuoncblot resull of the chloroplests frem leeven with different
iYmptpma
1, diseesed chloroplanst from 1ypieal Fellow leaves 15 doys efter symplom
appearande
2. dieeased ehloroplest from imeomplele yellow leavos 12 deys ofier symp-
tom eppearance
3, disessed ehloroplast from partial Yellew leaves $deyes after symptom ap-
peerancs
digeased chloroplest from vein-banding leavesd days after afmptom ap-
Pebrance
diseased chloroplast from yellew leaves before a¥mpilom recovery
purificetive CMY ecel protein
disessed chlcroplaat from symptom rccovered leaves
diseesed sap Lreated keelth chloroplest { 8e Fig, 3 somple
beelth ehloroplast { everY laoe ]54g protein wes loaded excepl the puri-
licative CMY coet prevein pnly loaded ¢,5ug )
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£ HARNH RESEERREHR, RA-FREEFHK S T ENL x5 CMV
KAEBAR—-HNT, SRABEIRRAXFHRE CMVXIE AR, ELHMMT
RERAVFPN B AR AR WL R AR E®, RNEZRPRIA, BXMIGE
TSR RERELERBRRE ARSI, EERAREREE, EBHEHERTERE
BN NSRG4, FHETEREE AT RE,

fESRErh, MERTRENA ZEHRENHAYT HRESHA 4 T43 1A, '
PLEE —RM SRR A B Gk, 28 aER "B AR T, £R
XA SR R B R -H, &F CMV XSEAR REHARE, XBET A A6
B, —RAMRMEEDN CMY XREBERRFSRERAS R PA SR HIESLE W
FHEERN, TREZEN S TRFETHRER; ZRAEEE ( Thermolysin ) b8
HRT TRASENREIMNE FHFBRAB AN, EWZZRHR, BORAEETE
%&#F Thermolysin e F U0 E £ MR AWM CMV XREQL, #HA CMVY RKix HA
R Toradikh,

AR EMRIRD, 2FE AL EES TR 2 5383 FROEMAYE, Rk
HRBERE RN TRE RZBECY, ERIBPHEERT 5 FR#EACMY XEER
SR 2 1% (460004t ) fy)—2& 3, HEHEH BT HS TROREE, FRAFEDERM
FEPER—H. XN TRFTIER CMV XARAR BT, RAENDEER
A RBENRBATRERATTREEARNENR. BOEERERNE N, 0™l
B Rs FREESSWHHE, TAREREIASN. RIOE2ME 40 IR 5 AR
GPHEEREREGES—HERHDY, Hit, SCMVREEENOMERTE SRENGE
sy FRWHFE, #—PREAEARNRERTE CMY XREBERE.

S, ERIAERA T EEREM AP RAR O RREZIEEG, EREHERT
Sk CMY REEBEARKESS, EREKENKREER, XHENT CMV X% BEQ B
AEPR A — = A R k.

Hosokawa HEFH &HR1IETH i, AREEEME P AIE CMY REBEE FiEL, FE .
WHEBKFTERRRAER T —REESWED, Bl RARHREEHREEAE ETH
FENERE, OWRSFRAEAREERRFETH FES, 000H RN S E E15
WA EERBRETRHEITY, TRBRE EHICESRBIERS, WRCMY XL E S
JR R TMV XEE QR—HM&EE RoEE S, RS0 IRk 20,
MEMNRAHELSEKEE, AL NRERBRTRERRTE AENTRERE 4
FEEMIEER FRNA S, SdHEANEREKETHAPRNRZTEER, MBED R 8E
Xw, XHEReEE NHAREPEERMER CMY XEHE i, #3X L, SAENE
HHCMV REEERSEBHISER (ERARERIREHER) .

B, @K, AT CMY REZ ORFFETATEHRE hitse, E
BIAMMEEN ) CMY REZ AR FETHRYP, AENERTEREZEMRL®
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Cucumber Mosaic Virus Coat Protein Inside -the

Chloroplast of the Infected Tobacco

Zhu Shui-fang Francki, R 1 B
{ Plont Quarantine Iast, Beijing 100026 ) { Adelaide Univ, Ausiralia 5064 )

The intaect chloropleste were made through protoplasis, In the SDS-
PAGE-silver stained gel, one extra protein band, which had the same moh-
ility and molecular weight as the cucumber mosaic virus coat protein ( CMY
-ep), was found in the diseased chloroplast comparative to the health chloro-
plast, In the immunohlot testing, the band was highly reactive to the antis-
erum against the free CMV-cp, while the healthy and diseased sap treated
healthy chloroplasts had no reaction, The result provides an evidence for the
CMV-cp existencs in the chloroplast, It was slse found thst the concentration
of CMV-ep inside chloroplast was positively related to the severity of the
symptom,

Key words, CMV Coat protein Chloroplast Tobaceer  Immu-
noblot
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