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SKHEHEH HEHXR

ERR BE

H ¥

(R ERMZREBIRA, L)

MR b5 BRI T R TE - R 40 1 i AL HIR R 15(YMY,,) FIMKE R EI
BRIEHRE (CcMV) i REDY, BYRHERNERER, BUTREmNErRSE
(RMV), H] YMV,~ BRMV-FIEHTEHER (ToMV) 2235(k N,,-RNA ) cDNA 5 YMV-RNA
RMV-RNA JI CcMV-RNA 477 RIFRF RS TRZHRR.  MAa2T RN Rot (iR RIA3
I Tm (B, YMV., fl CeMV #ART RMV, Htgfnfe g, CoMV 5 YMV,, 5—
EERIFFNRRE, MERS MY REETREFARERE, RBE(E THETHESAN

AREA.

RPE: WEILHIRBH, cDNA 5T HRE

FF 4 DNA (cDNA) S TFRITHER
WERE DNA BEBRFEFANR HE,
EFREBERAS LN —MFHE. ATE
AR ENENEERAELE, RRHE
FH 107 BB EREEBNITEO&EE
B ER AT B TR h AT 8, AT X R
AR T DESEA LA EEEN RRAH
% RNA FFIRVEIFRES, &R%A, M®
BN RELEK (TMV), BiRTEH 7
# (ToMV) R ZEEEK (ToMV-Ny). 15
PFRE (PV), HER/LHETE (DDV) 51
F TMV-U, ¥ IREN T, HREM
# 155 (TMV-YMV,) 5 TMV-U, %%
%, BEYMV MR EOERBEARD S
HHERAPHERY, EE5RMETE
H#E (RMV) M. =i, HiIEEARAE
BRI T EHL 47, 18 YMV,; 5 RMV 5}y
E— AR,

AX#HE—FMET PE++FEREY
FoEERETREEANRES KM E
RITEM 3 E (RMV) X Ro

M5

(—) WA

YMV,, A+ FIEREY b4 B REE it
FRAR MR KE 15 25 CMV & FHHK
KO LB —HRR, B ERER A
VMR FCHT R AR Horh % B FE o &
(RMV) R KRER T A A Gibbs 14 9
3 ;A ToMV 5% N, e Bk o

IBANREBEERIEEE, 2 R
959% CBEFLEE,12000 X g B 10 4350, JLie 4
AR ZRELE 3 UK, 12000 % g B5 & 10 2505, TT5E
YT LERAEAK, EERREEE 1.0me/ml,
FTF —10Cc&H.

(=) eDNA ggg]g.

YMV ,—RNA ﬁ] ToMV-N, ~RNA E]’\JCDNA j}ﬂlj
L AT BT AR B9 7 2 4554, RMV-RNA # cDNA
B B B Mt RO 47 T R4 T 5~ H—dATP( 26 . 5Ci/
m mol, ImCi/mi, fj1 50p1) ( b % T M)

AT 198247 A 19 B,

B AR A% A, Gibbs 18-+ L CH R
HITErHRB R LAY L FWMRR A APR 6t b
EABREHRRELHY.
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PRI : FI DNA RRXBEAMEMEIERE SR LM HRIIXA
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fhy £ #9514 YMV,,~RNA ] ToMV—N, —RNA
#) cDNA G A, RAPFTAMEROMKR
FERERBHEELESHNBERREWRH )
Beard {H1+THEE,

(=) Hij DNA 5 RNA g3y

¢DNA &5 RNA ffafiZy 32 88, «<DNA 5 RNA
AT Rot 128 FO cPNA « RNA e %45 9 T B 1Y
WEBUR T RRNAEET . KBQAAN
ML DA EEES S A R RN,

£y g R
(—) <DNA 5@ Rf1 % HE i) RNA
I3
1 & ToMV-N,,-, YMV,~F RMV-
RNA #] *H-cDNA 5 B 1HE f1 7 HH
RNA &R R B J1# 8. HEFW, =
f°H-cDNA 5E{jRE T RNA R IE)

AFFREIRI Rot 1/2 4, Ny-"H-<DNA-
N,,-RNA 4 5.62X107, YMV,,—*H-cDNA;
YMV,-RNA 35 5.62 X 107%; RMV-*H-
¢cDNA - RMV-RNA 3% 3.98 X 107'mol. 8.
L™, 7ERTRM&E T ,X2 cDNA 5]
FIF Y RNA R 3T 53 912075 % 89 %
Mes% ko

ZFDNA 5R%F RNA VR RZFH A
FHH, RHE YMV,~H--DNA 5 + &%
XABXR E-RNA 3 %5 JiF 819 Ror 1/2
B4 11 X 107, #ZTH465% LA L, HAR
1 *H-cDNA 5578 RNA =8 EFNR
RIZeAE3, RIEH Rot 1/2 EEETHH
HBEKE RWHE-RNA 5 YMV,~RNA
ZEREFY 511 % BHRFFIREYSE, T
Nu-BENA #1 RMV-ENA 5 YMV,,-RNA

* K '

ol B B RNA| € ]
LY
3 r
£ L
8
g 701
£ B
B
= 50 F
3L I
I
z _
5 -
]
& ior L

log Rot
i REEEHHAFMHE
Fig. 1 Kinetics of hybridization berween cDNAs and RNAs

A, B and C 5] *H-N,-cDNA"H-YMV,,-cDNA 1 *H-RMV-cDNA SR ERN R RESHE-
RNA MIR%Z R

1, NL-RNA: 2. YMV,-RNA:

3. RMV-RNA; 4. CcMV-RNA

A, B and C represent the hybridization of *H-N,-cDNA 'H-YMV,,~cDNA and *H-RMV-cDNA
with their homologous and heterogeneous virnal RNAs, respectively

ZRR A IR, R R .

(=) BRRxE

R *H-DNA SEMRAFE0R RS
RNA Ze32ik K Rot HEIHRHET, WET

=% *H-cDNA 5E{TREEMRHE RNA K
MR R, HLI&R H-cDNA 5H[FH
i RNA 33 %20 100% i, B8 _Ligss
Xk B ¥HEE-RNA 5 YMV,,-'H-DNA
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B E Temperature (°C)
B2 FRMAxpAHRIHEME
Fig. 2 Thermal denaturation of different hybrids
A, B, C £ 8[F;: *H-YMV ,-cDNA, *H-N,~DNA, *H-RMV-cDNA 5HFRARHE
Faa RNA Ju2r BR7 #pfdh, 4 ok il 28

l. YMV,,-RNA 2,

N,.-RNA 3. RMV-RNA 4. CoMv-RNA

kRN Tm (&
A, B, C indicate the thermal denaturation curves of the hybrids between *H-YMV,,-cDNA,
SH-N,,-cDNA and *H-RMV-¢DNA and RNAs from homologous and heterogeneous viruses

Arrows indicate the Tm values of the hybrids

Rk 67%, HAeMBE%
TG D)o #—FHHEEBERER
FE S YMV, RBERBOE, SRR
M ETFREEE AN E ToMV-N fi RMV

®1 HRARERE
Table 1 Saturated Hybridization Rate {¢5)
*H-cDNA
RNA
YMV15 N14 RMmv
YMV15 100 - 12
CcMV 67 1.4 5.9
N14 -— 100 6.3
RMV 9.0 2.9 100

LHEZEXFo

(=) #EF=HE Tm §

HE 2 Y YMV,-~*H-cDNA, N, -
‘H-cDNA F1 RMV-*H-cDNA 5 i1 8 &
RNA 2 #i) Tm 53 5124 79°C,84°C M
82°C, fE=#*H-<DNA 5RiE RNA ¢
Zh, RE SR AXAERE-RNA 5
YMV,,~H-cDNA #2735 %) Tm {8 35 76°C,
1R YMV,.—H-cDNA SHFEF RNA J¢
ZEHIRY Tm {2, T2 B CcMV-RNA 5 YMV ;-
*H-cDNA LR EDEAR B THREEX
i, MEBITEEEETRFINRRE
o
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Gl i
BREA TR BERL ™A DNA 5 F
R ARNETARETEH FFEARNATF
PRI AT R, IR E S BHE
R HEEAN— 2R RN AR AR
BT 4, TMVe, ToMV & HZE 484k No, PV,
DDV ETEL TMV-U, #k R R WAH,
MRITFZ M Tm HX B 8 4 25 T™MVc,
ToMV N, UL E PV i DDV §§ 4~ 5 & B,

1 YMVy, CMV 58—,
MASCIRBRSRE, CcMV-RNA
5 YMV,,~H-cDNA (R E TR YMV, -
SH-cDNA 5 YMV,,-RNA [&E#E = 35 B #8%,

?ﬂﬂﬁﬁﬁmRW%ﬁ(alm,&%

BRI R, UEER=WESERILN
Tm {E(E 2B), HHFFRSE RNA F5
HREEE, B, CcMV 5 YMV,; N EH
— P EH. X5EMNMREOEERE4SE
AMAMFRARYE—BN. MEEDX
KEXARFT RNA BT TMV-U, &% 4
FEL AR Ny-RNA B *H-cDNA T R
HEFe 28, # W RNA Z R E FF 7M.

Gibbs HU R E > EH L HE
M RFEHORER SR EBRARUSE T
WEHL 4, 3§ YMVs R RMV 55—~
WA, HAXERIEHE, E®E RMV-"H-
¢cDNA 5 YMV,-RNA, FE YMV,-H-
¢DNA ] RMV-RNA & HH 2 8 #32,
%04 RMV-RNA f1 YMV,;-RNA %4 F¢ 7
B F B #, RMV-H-cDNA B N,-RNA
1 N,,—*H-cDNA 5 RMV-RNA x5 55 8
R EGFEANRREE. Bk, YMV,,
RMV fa Ny i@ TARRMEA, HIAGR
2 S 2 B 4H B 43 259 B PR A, T F cDNA
TSR T RNA £ HEF 7
B9 IR R R AT R R T E T o3k
A EI M e

2 % X R
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DETERMINATION OF RELATIONSHIP BETWEEN TWO TOB:
AMOVIRUSES ISOLATED FROM CRUCIFERAE PLANT IN
CHINA AND RIBGRASS MOSAIC VIRUS BY MOLECULAR

HYBRIDIZATION TECHNIQUE USING COMPLEMENTARY DNA

Kang Liangyi

Tian Yingchuan Tian* Po

(Instituie of Microbiology, Academia Sinica, Beiiing)

The coat protiens of both rape {Bras-
Sica campestris L. var, youcai) mosaic vitus
(YMVis) and Chinese cabbage mosaic virus
(CcMV), isclated from Chinese cabbage in
the subutbs of Shanghai, contain histidine
and methionine and resemble to ribgrass mo-
saic virus { RMV). In order to determine the
relationship among these vituses, expeti-
ments of homologous and heterogeneous mo-
fecular hybridization between cDNA and
YMVis- RMV- and Nu-RNA and YMVis
RNA, RMV-RNA and CcMV-RNA were
carried out.

From Rot curves of molecular hybridi-
zatfon and Tm values of hybrids, it can be
szen that both YMV;5 and CeMV are diffe.

rent from RMV. The percentage of their
saturation hybridization showed that the nu-
cleotide sequence homology between CcMV
and YMVs is present, but there is no homo-
logy between these two viruses and RMV.
It is concluded that according to the results
of molecular hybridization YMVys and Ce-
MV are different from RMV, and should
belong to different subgroups of Tobamovi-
ruses.
Key words

Tabamoviruses, cDNA molecular hybri-

dization
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