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A BE THHELEHRBECMY)E ] R Fop-CMV BNA; #7 1209~ (620 BB FEM T E
I # % Ls-UMV RNA; f7 2002 ~ 2433 1 1B BT cDNA TR, A3, MBS AP R A
ExA (R4, SEi{bf & M Lo CMy P E S RNA $ 8, S REW . CMV Fai 3w
g S Pre-CMV A EFR A FEEEE, BT Fop-CMV SERMEHA L K E, #HAH
BCMV BER(FEA 1, 3§ FPEH RMA, 4% cDNA SR 1~ EcoR 1 i L) B ¥ 1 8 55|
(1637 ~212501) fEHED, S LB R OMV DE S 88 RNA #2238, — B WS T Z® -5
B K-CMV BRI E, T HEBRIPETE CMV BEETPHfER.
sl LKL R, B RBR Y 4 )'W‘ ~
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# IR 3 ( Cucumber Mosaie Virus, UMV, BFET 28 F EHE, B RGFER T
BRI T HEHE P 6 85 FH.365 18 775 # il MV B & A F MR E R RNA, =
T EFE RNA f 5 CMV 9 2RAD ryA, f1 RNA, RIESEHEEE S RNA, GRS HES
bR EH. RNA, AHL/TEE S WEFRE RNA, fIF RNA; 87 3. Hoh, HE CMV
#F IR RNA.

CMV FiFr2 FEM A, EFEUH . BHEE RS EEA ZREIT REERTF T FE
HEME X REARERS T AN, EPTHE I MR ERENY Foy-CMV, FF
FI—fiE K-CMVtLFEBHTH, FH Iy fLEHES QCMV, CMVEARIHEFETE
JOE Em EH N E. DE RNAMER RFERBETREAERU. A—THB 20
HEE N BEA 05% L M FIEE, RE S CMV R TS T EWE %A%, Hbs b BT
CMV B ZN Sy TEREWM N THEFANEEE, MEEMRFELEERF EHEY
CMV TE#ETHREE. T #53REE. SEHE ERENSH — AU CMV EE
1 HTA T 3 F8T RNA, DRSS TR FAERE, BB EMmMSENRETRELY
FIFF CMV 4B —F N7 EDNEaE s Sl IHEEHBRMEA, SREBTIHTHE
CMV R B B AR 4 4R (0 R

¥ B9 8 fh 771382 ( The Ribonuclease Protection Assay, RPAVR— RSN AN EEE T
. HRHEREGHRIMEASH - -B5H0 W E R RNA B30 SR L& FICH RNA {F

EHYT 1995 1 A 23 HWEF,7 H 26 HEtH
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FRET. EARET SRS RNA 085, B R ABRES ( RNaseA T8l RNaseT) BB PR R AT IF
7. R P SIRET Y RNA S S4B, BB L E T LUg R, XRIF A ERERFE
i RZ RERE o S S HI T R R B B

MR T

1 H#

CMV BHTHENR S B BE A RV FHEYREI KR A FEE. EAFFANAYEE Promega £
al. ¥% B EF 1R R Btk il & (RPA-Kit) B 5 % B Ambion 42 5), 2 ¥ P-UTP At E U S H LE LF ™R, TR
pBluesenptSK{ + )T KB DHSa AR E4EL. PR G NN S Promega R EFEAFI R EH T (3
A Tny CMV EFHA N HE Ls CMV fiEEF B 2 Comell XER AR Eerp X BFRMNE 2, & '
# 1 FRE K-CMV RNA, £ 147 cDNA T H Karl Hellwald Ltz
: hHE
21 HMERMAKE RNALIK

5 B 15 S B T &h il 0 B 9 40  Nicoriana tabuacam var. ranthi ac Y LW 14 KE AR RER M HEH
1t FEEAE L A RNA S LB Peter Palukaitis (19848 3 dH 7.

T EREMAMERESHE
21 EREAE
E-CMV RNA, 189 (DNA S8 a9 # T EcoRI {3 & ) 89 ¥ 7 B F 51 (1657 ~ 2125 nt) ¥ 565 5
vBluescripr SK{ + Y8 &M EcoRl ¥ 8 b,
B 4 T e O (EE 1 2 B (M DNA B BE B Sambrook U i I kSR 1T,
2.2.2 HEHS R

FER S G, BETTRPEMYFEYFEAFAEREM T7 38 T3 RNA B &8, SR IZAS RNA
T, HHHSMNIFERER W Promega 4 )42 (M koM 58 Fk i 81T,

RNAMFERER, AT RNase 9 DNase [, 37C ik 15 min, BMASEM S P (3% FE/
(1% “HEED. I %R /2 mmol/L EDTA), #F 90T FI0# 3 min, FFE 8 mol/L REM 5% HENHE
FrRERe bk D ESIRE, mE 100 -300 R, Mk 20 min 2 1 h, BB R HE, 2HHAEE. W THEXXRL
NEMEEMESEER DN ER, BRIFEH RSN R 0.5 mol/L FEEM /1 mmol/1. EDTA/0.2% SDS)
F37C TR ERE, T - 200 TRESEM.

3 EMEEPE FmRELTR T RPAN kic L4,
3D BE

£ Eppendorf R R4 MR RNARS,. PEWEE, BTEHEH 2~ WBE. S1T8 T '
A2 FIEERE (RNAL FRIEDI A 1710 5818 5 mol/L NH Ac Fl 2.5 KA 0 2.9, — 20C Tl RNA 2
415 min, &0, HETFHRAEY. BESTEPINA 20 t 98232, T =SCHETFHREI~4min 5, F
Faz-45C FHRE2-12 h, _
2.3 2 RNARTEREEHER

HHEREEE 200 ) 1 RNase M8, HP L 12100 # H# 10 A RNaseA/RNaseT1 B &8, FFEH
o B A CRNA B B o A 200 1d RNase 38 #, B — 13T BB W 0 T & RNase 7 200 p] # RNase #] ##75
#,37C TEY 30 min, BT BN SR MA 300 ol § RNase fidb/AER S, —20C THE RNAED 1S
mun, B0, TR ITEY.

2.3.3 SEf{RD R GH
HEEETFOERPHENTHENERERESE (5% FRERESS mol/L RE. B8 F R H &),

LRV I, N}
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AFRCEHEE K 13em - 15em > 0. 75mm. MMM A S W B EREFREE, T TR H 39 wn, L, 200

— 250V BAEHLBK, HLAR AT ] 40 mm~ 1 he BAR EEITEESSE XA T, —70C THHE B8 %E
25 A

1 RERBENFEAAE RNA BN )

ALAREEE PRSI, HE T B AR SRR 2, B oh a4 B a260/
A280 AUHL (4 1.64, 55 CMV IRHESY A260/A280 H Bk M 4T, T4 BHHT A260/A280
HAEA 1.28, 5 CMV #5187 A260/A280 L{ERE —ERE, :

HifLARES 3% e AR, EHETEA MU RERER T AN TESTE,
B R, BT AR — E A R

Y RNAS O 8% BEAEMEKE, EME CMV RNASHEFR R, HEHE —CEEMRERF
(P 1), #HEEE RNA &R B(RNA; =3. 2kb, RNA; = 3.0kb, RNA,; = 2. 2kh, RNA,

=1.2kb). FIATEITH RNA T HWA, 4 WA RNA, #1 RNA, B F R/, &
AR ST

B1 @EHET CMY 4 RNA Rk
a: EAESr W b A HY
Fig ] Elevtrophoresis pattern of purified RNAs of 1wo
CMYV isclates

a:Tamaos isolare b Pepper 1aclate

2 EREMHUEREHEIE

& K-CMV RNA, £ cDNA W 8 (7 > EcoRI {i7 o1 8] /) #% F 8 H B A Z pBlue-
script SK{ + Y8 &P EcoR] 2.8 F, B3 T 7 pCMYV, Y F A TR, H A A
FiEanE 2,

A ¥R 97 197, 43 31 % Al Xbal.BamHI.EcoRV BB F2.12,K2/PSK Ti A K B B9
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S¥E HEAOBEE A RNA BSE(T7 2 T), 1M Z 149 S P 17108 e RNA
e -F2 L2 K2 .

2. F2/PSK
Xbal Xhal
Sacl ——] Kpnl —— T,
—— —— 1
T, 1204 1526
b: L2/PSK
Putl Sall
BamH1 Kpnl ——t— T,
| I 1
1 ~ +
T, 2002 2433
c: K2/P3K
Ecal1 Scal EgoR]
EcoRY — RamH 1 ——t—T
— C——— 1
T; I657 2125

H: HEHEXARTAREHR
La-CMV RNA, 6 (12 REH) o

The size and onientaucn of the probes

K-CMV RNA; 185 (K2 &)

Fry-CMV RNA; Fi¢H (F2 f4#1)  b:
Fig 2
Fry-CBIV RNA; probe { F2 probe) b: Ls-CMV RNA, probe (L2 probe) c: K-CMV RNA; Probe (K2 probe)

B 3 AR SMERE K2 IR S BRAMMRER LUl B BEE., WIHE RFGA
BT TE R, T ST R A R A A B R M R R R B B 2 i iR

a

e

F3 EirERy RREFEREASREER s a 2eE.
Fig3 Auturadiogram of a denaturing polyacrvlamide gel contan-

ing the K2 probe transcribed 2 120ro
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I BEMEBRPRAEEE CMVERER

15 4 &P R0 6 Fny-CMV RNA; M Ls-CMV RNA, # & &K & 25 5/ & CMV
TEAAT .5 RNase HBE, BRPFENEFERRBERTHESRS SR EE. MERR,
HWE CMV 5+ B4 5 F2 54 (Foy-CMV RNAL ) ZR3E, 2 RNase WG, KE i B B R
{lane | H lane 6) , W B X F T B AL FF S Fny-CMV RNA, Eira hE#EH T HEH
RIEYE., MERFETIREEGERES, REMAXHEH CMV $BHERE T L Fay-CMV Rt

FMLHT BEE.
'

H4 PPIFICHYS Fny-CMV ENA, 1209~ 1629nt B Ls-CMV BNA, 02 ~2433m B 3G T R SF R MY 1 E
B RNATEE, &5 KNase BB REP RO ARREETHRSEM  BRME.

9 HELSEY P2 8 BT HMETEEY L2 EE
B9 BEE RNA+F2IFEH (T RNase B8) ¥=F] B ENA+F2 ¥4
BHY| BEHAEW L2 FE BRA BHTEY+ F2EH
BE7 BERNa+TL2EH BAFT B RNA+ L2 (G RNase B

Fig 4 Autoradiogram of a denaturing polyacrylamide gel contatung a “2P-labeled negetive-sense probe complementary to Fny-
CMY RNA; 1209 nt te 1629 nt and Ls-CMV ENA; 2002 nt o 2433 nt, and protected from RNMase digestion after an-
nealmg to ENAg of two Chinses CMVY molates,

lane |: Pepper solate + F2 lane X: Pepper tsalate+ L2 [ane 3; Yeast RNA + F2 + no RNase
lane 4: Yeast RNA+ F2 lane 5: Tomato solate + 1.2 lane 6: Tomato isolate + F2
lane 7: Yeast RNA+T.2 lane 8; Yeast ENA + L2 + no RMase

MERTEETE L, CMV i B S ENFEE RNA 5 F2 #4733, # RNase B fi
R ERERERAED, NI EM RNABRPFYEEER. LB TR S Foy-
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CMV & E ZpylEaRE.

[F 5 # &P FRICH K-CMV RNA, #9 it S F CMV 3B 272, 242 RNase A
EEREFNERETHEROAS A B EE. XM TS RNA B EFRYS K-CMV 1§
AR ERAPH AR, RPEFHSED S K-CMV R FRFHHERSNFEE,
(H P& A E R R %m%%%%&{%ﬁ*ﬂ}#&fﬁﬁfk R TS K-CMV B# 8
B3 m] e B

B 2pinitfs 4y K-CMV RNA;. 1657 ~2125m 4.
PN B SRR CMY PESEPH RNA, 2%, &
RMase R G MR FEMNFEHBRESER N RHEA R
EE. - e

F— ¥ B RNA+ K2 RE
FEZW S K2R
HEW HEIRSEY + K2 i ¢
BIUF] REEE RNA+ K2 FEECL RNase 88§
L]

Fig 5 Autoradogram of a denatuning polvacrylamade gel
containing a P-labeled negative-sense probe complementary we
KLMY RNA; nuclectide 1657 1o nulestide 2115, and pre-
tected from RMase digesuon after annealing to RINAs of two

; Chinese CMV wolates
ﬁ lane 1: Yeast RNA+ K2
' ) lane 2. Pepper isulate + K2

lane 3: Tomato solate + K2

lane 4:  Yeast RNA + K;(no RNase)
oo

I CMV &2 BN RNAFAATYE, FAFTRER LE RNA, T2 %% (DI)
RNA, 528 % ME 7 2. '
2 ETUAE T —FHERER CMV B R T E— AR IR 35 (RPA, The ribonuclease
protection assay). HAHETEEHFER RNA FE"V 2R RNA FRAIMER-4 Ky
EUEEERATEEHETEEFETRAKENKE. AT RPABERIMERHFTERNFE
R EESEZ, MAREARTLUEMRERNE RNAFHERYE, REELES., B
ETTEWRE RNA HEMFRITTSCHMFEFINFFEM BN T E RNA S EER . ‘
LS, EXTOERFIINEEENFEEMAE R, .26,

FHAREMERPFLREERE RN, EANEFRTREEHYE XYW ESEFH. W
CMV RNA2 B RFERIL, B T AR HEN RNAZ B SR I HEMNBEHNAFTREMN
FEHE, B EFEERBEEHTEACHPEELEF . R, B RELYXE, — K5
200~500 nt £, BERECFEHMARETHTRSS RS ICEAN SE, H 28R
RS MM E R EEANTREREE, B EE R M R EAmNECE
BARNT AL, F=, o (IR Er a0 BB Ry R IV R FUELR BT RE /s, RO B S YEFTAE iR S e B
RERE, A TR A,

RAEZBEBRFPEESH RN, REP FEMW AR ILN, X BE TR & 5 51 # /m &
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RNA W RAENE, mREERRHEPFOFBEP oA THESE o+ 1 MHE, BUKE
RNA FFIS5—1 400 nt AR EME 9% M S ERIEE. 1% FAERINSE 4 THEEN
M, Bt befmd 4+1=5 D RNAF . X T4 RNA (REKE X/ 7E PAGE #F L E
FRIMHE,. 2z, GR B — AR e E 2 a W, (5808 AP it ) Bk R F By ARG
R RENA —HRREER -T2 LRNER. B, AR —FERTHEREEE CMV
B, A K-CMV RAE AT R A B - R CMV 7 5481189 RNA2 /9 1806~
1866 Z B EBHET TIFF o fRRPAE 6l TEFBEHSN. K BES CMV &4
AN ERRITTIRIIEEY 88.5%, SHESBYMEBRFIIREED 86.9% (B ER). F
PR SR A RPA S TR E M.
3 CMVERRINMFEREZ., FMNFEHER. FUNHESFTEU S %A, FHEERBZR
FRIFEER A, REMMREFIEE Wt MEE A SENT R, TER
FEHEBELN TS, TAWRERENTEEEE. B, X —FETUEBEAERK
T E¥ISHR. REASENTEH. FAXHYRT AR . REETNEEESH CMV 40
YR B R
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The Application of Ribonuclease Protection Assay in the Identification
of Strains of Cucumber Mosaic Virus

Xie Xiangming Yu Jiakin Liu Yi

( Nationul Laboratory for Agrobistechnology. Beijing Agricultural University., Beijing 100094) .
Karl Hellwald l.ee Zhang Peter Palukaits
( Department of Plant Pathology, Cornell University, Ithaca, NY 14853, USA) y

The cDNA sequences spanning nt 1209 to nt 1626 of Fny-CMV RNA; (a subgroup I strain)
and nt 2002 1o nt 2433 of Ls-CMV RNA, (a subgroup [ strazin) were used {or probe preparation.
The **P-labeled negative strand RNAs prepared by transcription in vitro were hybridized with pu-
rified RNAs of rwo Chinese CMYV isoclates from pepper and tomato, respectively. The result
shows thar the two Chineses isolates share high identittes of sequence ta the Fny-UMY, therefore
the isclates belong ta the CMV subgroup I strain. A transcription probe complementary ta the
fragment flanking nt 1637 to nt 2125 of K-CMV ENA,{a subgroup 1 strain originated from Chi-
na) was hybridized with the purified RNAs of the two Chinese CMV jsolates as well. The rela-
twonship between the K-CMV strain and the two Chinese isolates was compared. The application
of rihonurlease protecrion assay was discussed in the identification of CMV stzains.

Key words Cucumber mosaic virus (CMV}, Strain, Ribonuclease protection assay
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