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" E

R Peattie (1979) EH{LEEFIEMET K EHEYHFT RAs (KYMV, CYVYV,
APLVFIEMYV ) 3' KGRI BT BT, £F HERN FiH2M TYMV-RNA A
(Rietveldds, 1982) $2iH BAIS RGN TTHRE R4 #, B (RNA- B 4545, KYMV,
CYVV, OYMV, APLVTHFMV—RNA 3 Uy tRNA-REGEM 24— T, JLF EER:
AERREMRNA-R &N SHAZADSRRIRNABR HHAU, HERREBT (CAC)
’Ei?tRNA-#,ﬂ’@H"Jl_J:’I E‘MLO EBEMRERNANEER A TR EL N E RERER
BARSA1ZANR A IR, 3" R R AL (CC) Aon FKifo A SKERLR
XFrRietveld 45 1982 R42 i TYMV-RNA 3' RIG" R4 M, REGEMITRT
tRNA-RE 25 By T RE1E T o

SEE R MR RO I ER 8 SR X H GE AR & tRNA B: R BT I, MR tRNARE
e, Pinck f1 Yot (1970 ) HAEBHEEH M HidF (turnip yellow mosaic virus,
TYMV ) RNA 3 "Rigf7 7 tRNA-£E4E#Hy (tRNA-like structure ) %, DS XESFLHE
Yois S A0 F L B i 5 RNA Bl 75X R4y, Haenni (1982) FiJoshi (1983) %
fER TR0 AN S RNAFRNALE B0 (RNA 53 F 2 A B2 4588 14
Ml AT, 298 "KW EREENAZERAHNEFTRAER. RELAN—K

MREMWPFERR S T, #1a0 tRNA FRE Lt g g RNAGE ] — MBS R 45 (tRNA -4
5E8) FrilR, SXTER G BWG 3 B B B E

MG KR (clitoria yellow vein virus, CYVV ) _ kennedya3§fEH- 55535 (ken-
nedya yellow mosaic virus, KYMV ) 22 Ui IL 4253 (andean potato latent
virus, APLV ) | “#§ft M- 5 (ononis yellow mosaic virus, OYMV)H#iFIEH %5
# (eggplant mosaic virus, EMV ) 2 @i H & HIEFH R E 4L (tymoviruses ) g
IR CENHERE 20nmFI 2 -l ABTRL 73 S ARNAL & 6000/ B,
STFRAS.6x 10°H R, DEAHEHFIFBERT X4, LBAREREEREN

AICF19874E5 B20H K B
R XEEIBTETHERETHLERSE LTSN LTS,
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EE (TYMV) © WiHF 2% JLSERIN R BlE % T TYMV RNA 3 7 5% o JrBt
ISORITI2A B 5% p9HEZI R 4R D AR FTRsm I (Bl ZR4Hm ) 7,
Rietveld % (1982) IR k32 (& Hiffe i (L AT L 45 RATHITYMV RNA 3 'R HytRNA-
FEGE R,

Rietveld ( 1982 ) ™3 HTYMV RNA S / sk 86/ 8 B 205k BOtRNA - RE 5 g Y
(B 100 TR A e FFRNAR G 30 FE 3 3 AL MR B 4L 514 FLA Fe b R A 44 RNA
3 "R RS T T . XTSI S R I — R oy v 7 S MR A ( Amsierdam )
FTZIEEPR AL R FE RS (TUB) BH C19854E8 ) .
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RNA 3'Ai tRNA-#%: By G 4 ML,
Fig.1 Model for the secondary structure of the tRNA-like
fragment of TYMV RNA, based on chemical modification

and enzymatic digestion by Rietveld et al (19382) .,

MR s 5k

1.8 SCRPT ) FE R B dikoenig, ROM1-aX, tRNA-B 7B BB (E, C,
277 25) %M Rether O ARy Ty Tk NBERE AR R4 BSe  (@-%2P ) -ATP 3000/% &
/' mM ( Arﬁersham)o:l?ﬂ WESRE (dimethy] sulfate, DMS) (Janssen Pharmacetica),
M (K & K Lab, INT ), #is{b48 ( BDH), i 25 ( diethyl pyrophosphate,
DEP), PGkiBils, P IUWPGH BuBAITris ( Merck )
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2,77 (L)FEHBEBORI 100£LiE K (£4mg/ml) n100xl LK AR
TR 1 el 5mol /LZBRMARBE LENTRS, Bla RO ELD 24 ¥ B2
LEKM, HREAMER100pIBHIz—K, &IFMHKEME ,MA100£10,01mol /L Z & 41 H
WK, BEIR/KMEGIHBIN 3 4R (600pl) B 28, RIBE-20C 2 /M, Bl
FLHR. WLBEE—K, TUEWEESTE, 20ul X5 KEHRNA (~ & pg/pl) B
F - 20°CH Mo

(2)mBRNAZ "Kumgbricmaift 5 ul pidERNATRUW 10kl (e-""T)-ATP (1044
JEED) T Lm0 ER, BOMES T, I 10a 2 Frk I tRNA-B 11 EE# 2 B
g2 ( 50mmol /L8 8 /E 5L N, pH9,3/12,5mmol /L & {k4E ) Fn 5 ul tRNA-§;
FEEBITIA, Ha. 4 °CIi (416K D) o i 15! P&, 15, 50°C K
IR 5 4y,

109 B A BB MRS ( 40 X 20X 0,03¢m ) 27, 5WHiHL Ik 2 /N, ik 4730 RNA f%
Sl AT 27 SWHLIK 2 /N 2 IR 22 e e B B B s AR RS B BB B LR o Y 1 B )R
BEERDDTHBORS SRR, LUER 0.3mol/L ZEBAIAHREN, 3 FEM
A CETERNA, HATREIETEEXNAE®KD, 1F - 20 CokF MR F 4 41 Ho

(OB EEEF  MiEPeattiel 4 231 (L 22 1 1 B /7 RNAR J7 740 4
fm 43 BEAE 4 SR OVE N B BEAT I A OR R R S0 AR 5 ML R B R R, DMS 215 15 4
(G) , DEP HEGHERTF (A D), BISHERE (U) fifats (C), {H3 molig ka5
H5U MR, FERERTCRN GRS . 2 LRk A RN G A 2% K RNAE 17 4
VRN, it R BR BRI, 3 RIGIMCAREANEWRNA B 74515, 4
BN A B BT B B ERIBF

N7 WA FERNA 3 R IRNA- R B 0 FF BN, — MR WT5% /] 8 ' SRubrict iy
100~200 ) B H B KRBT . RAMAERERE FHEXME, T8N BRTaee
AiEE tRNA {59,

& R 5 e

1. FEBRNA 3 /AR 7 4 25 10 % B4 B e K FL SRR S 1 b 1
B 2. 2R AFUMEERNTYMV RNAR FEf b 198 BB B bRt T .
U, TRV 946 7E 100~ 2003 E5 B WK TR ) 1 B2 » B TR 46 18 0% % 23 W7 PR o 3
HIRHARNAL L6000 ML BR, [ H: A FEVERRIZ I 7 /E— R K BAR L,
T 36 38 24 B B B TS 00 T AR R B AL

FEHHIEIRE RNA B CCoyu 3/ Siitl, XML 7 &b B0 81 7 o 4 72
IRNA-BH BB AL T (a-%P ) -ATP 37 3 ReNMFRIT, HEAH 3 Fo
FICRNA, FRME 3 . B 5 SRR RNAME LS8 a3 R B I 7 17 78 3 25 ]
B, BRI RY 45 3 MR A LU 4

2. JWRFEsHT CYVV RNARELHLS2E 5 00 9 E B B e ki1 — B30
FRR—ABIF (B4, HEHIEREERY (CRE, ARR. C>U KM U RRN)
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K2 #3#RNAR] (a-32P) -ATPHItRNA- B EB B IR 47T,
LEEHSMREWIOD RSB B HME LT BE,. &4
VARRAHFRNAR MM ABG N REHE, u2” B

fER R EHHTYMY RNARE,
Fig. 2 The RNAs were labelled with (a-32P) -ATP and tRNA-
nucleotiayltransferase and electrophoresed on 2 104 polyacryamide,
8 M urea slab gel, Degradation products of the viral RNAs, which
contain 3’ terminus, were detected by auloudiog‘raphy.’l‘he position

of TYMV RNA fragment containing 112 nucleotides as marker is indicated,

B 5 R M 4R TER — A BRI B BB L RA 5 B OB REE I

TEF 4 910 % BRHIKB BT B BB ERE AT LI 8 "R 43~744% 32 M EHREW
BUFE, HPRIIANERNRREMIFCACACACT FF BT R 2 B B RIR B
LB TR PN R EH R AN E BRI (20% ), AREKERE (5~8%)
FORE R HL PR 43 g R 1) WA R BE AR 100~ 150 B H BRI M /7 b 1T €. Ay RNA giFF
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Wk MR AR AL, R4 {UEK (32P) -AMP.
Fig.5 The viral RNA was labelled with ( ¢-32P) -ATP and

CC‘AOH K

RNA CCoy 3°
_ PPi
. k tRNA B I /
NG o\
/ l\:lj(\> RNA
SARANE CU
‘P00 -l{’ O - p O0-ClI, N l
07 0 |- [/ S
| l
\L__T
— [
@ =37 -ATY
i3 Al (a-32P) -ATPRIURNA- P BE A B ER IS HIERNA,

tRNA-nucleotidyltransferasc, The position of cnzymatic

acion is indicated by an arrow The star represents(32P)-AMPD .

ccccececucuc

F1 FEEWREMFEZRNAT RIBHB
Tab | Fragments of ;' terminus of some tymovirus RNAs
90 8u T 60

TYMV RNA 5' AUCGUUAGCU CGCCAGUUAG CGAGGUCUGU CCCCACACGA
KYMV RNA - UUUA GUUGCCAGUG CGACACCGGU UCCCACACCA
CYVV RNA 35 ucu CACG? 2 AGUG  CGAGGCCCAU UCACACACAA
OYMV RNA 5 UAAA UUUGACCGGU GUCAUAGGCU UUAGCACACA
APLY RNA AAU GAAGGCAGUC CuucucCccuu UAGCACACAA
EMV RNA 5’ GGAACUACAG vucceeucceu CUAGCACACA
(k1)
50 40 30 20 10
CAGAUAAUCG GGUGCAACUC ccGececccuuu UCCGAGGGUC AUCGGAACCA
CGGGCAUGGG UGCAACUCCC CCGUCCCACU CUGGACGGUC ACCAGGAGGA
UGGGUAUUGG GUGCAACCCC CCCGUCCAUC UCGAACGGUC AUCGAGACCA
GAGGUCGCGU GGGUUCAACU ccccececcecuuy UCCGAGGGUA UCGGAAACCA
AGGUCAAAUG GGUGCGACUC ccccecuuuu CCGAGGGUAC UCGGAAACCA
GAGGUCAAUU GGGUGCGACC CCGUGGGUCA ACGCGAACCA

*TYMV RNAFIEMV RNAHj—#2EMESLR 512, RBEREBM "7~ £T.

% The 3

were published previously 16212), Unidentified bascs arc marked by “2 "

terminal sequences of TYMV-RNA and part of EMV-RNA
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R AL AR SR /KT LT RN R R S S — BB ERE S RT R, HEXH

FH RSB SR M BRAE I 05 R RE R B T, I 0 T 0 A W 0 2 P 7 o

W BRI IUF . FIIMKYMV RNA (96,G,,G, = A GRat M 2E L 207 B i

AR, EYANSEARRENRNase THHLICuCuwCuiB R RH I+ AR (AR
EARHRIEL . NHHHFRNAS SRR BRNBRERIFEMLETE 1.

CaPOOOQOPQOQdQ>

—

CradcErrOrQpO

—_—— U

B4 CYVV RNA 3 RMBUFSHT. BFIRFC.A . CRIURMY RILILSER I,
. Fig.4 Sequence analysis of a 3’ terminal of CYVV RNA. The _

ehemical reactions specific for G,A,C,and U residues were use;l.
TR 43 A 7 475 BV SRR AL LA 0 B A 7T 47 B0k = st BDRNA- g
%it, ER—017E 5 E4MRietveld (1982 ) [WHERI P 4TH7 %y CYVV RNA 3 'k
SHRNA-REEH),
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5I A
b C
1 C C
i A A U
' : c.;éc.c.:l:r 5 CYVV RNA 3° KitRNA-R2:4,
: CUCGA, ¢ 1. I. DRTREEALEREN, /5
' U-i Ac I e \\ o
1 A 20 A3 KIRFFU. JTEROR N IR,
: C Fir5 The tRNE-like structure of
[} 8 the 3" =rd of CYVV RNA I, I, II
U G and Iyrepresent the structure of
},I C | C bhairpin, Numbering is from the 3’
P 80*\;" (’CCC(: AA end, The boxed region indicates
’ S M « oo .
II \l GCUCU UGG(E U G C the anticodon,
A AN
G CGAGG U 49
’ gcu 114
*G
N C'G
AU |
60— A
“U-A
C C
A A

3. tRNA-fEg5#y  Pinck 1 Yot (1970) $E—KIER TYMV g3t 40 RNA 7E4]
B RNA- SR RELT SHERE S, DERAERMNRE(TMV ) i ZIEH- 5% %
( BMV ) RNAY 3 "= o t BEA% 5% 2 2 5026 R, Haenni (1982) fnJoshi (1983) B
BRMEREY, —RIRETH AR HFRNARZHRNOERER. RERNARSRE
BE-tRNAG REH SE5h, ERHEE—2 (RNA 8 BB H SC R 1 tRNA-BAT B Bl
tRNA-HUEL RS RS, JEKAFEF-1MEF-Tupl Bk - tRNAKRER S, X BB R
% HRNARGRIZIE & RNA MR R 2, XBERMENT (RNA- B4 R
Ao

Briand fSilberklang ( 1977 ) ®V3fTYMV RNA 3 ' Jih— %% &M 50 % T3X B 4%
FRRIUF HAT & O RRNAC = 0L 5 24y, TR R B Z A IR N AR IE IR
B3, Rietveld (1982) '™ RIE{L Mt FBE L 1J7 4RI TYMV RNA3 'K i
IRNA -2 ([ 1) o WAV EFEHZRNAS [ Rietveld JOBERI 7 25, H45
RENMHETSHECIRNA-FZ (B 6 )., NEZREHNBEMTUEREMNAEAT
FLRFFAE, (1)FAMREIRNA S EMARBR EMNAELE I K, 5 'K A%
SRNA-FREH AR (2 )mHRNA 3 "SR Fr B g L - 2 tb 22 BRI A 2
HEEUR (3)IRNA-FEL5 ) SIRNAY g ik MRy SR BN BISMLA - CC(A) oy
3R IBREENUY, SABLER R AEE RN (4)5% BRNAZ ' A Fr Bk K
I, IAMNAEYTHRE RNA g TYC, BN TNEREEIMT. & FHRE %
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[H6 AHEFHREHMBRNA R RNA- RREy, AUFFT BT U B BOH B &
Rietveld (1982 ) TYMV RNA3 i (RNA- FRIRBIAY ~ G es P BIBINT 2%, BRI
RS AT, HENRE TS REX. MRS NMAEIL KR,
Fig, 6 The tRNA-like siructure at the 3’ terminus of six tymoviral RNAS,
The sequences determined in this study are folded according to ihe model
of the secondary structure of the tRNA-Ilike region of TYMV RNA
( Rietveld et, 1482 ), Numbering is from the 3’ end, The abbrovieticns
of the viruses are the same as thosc in the i1cxt, Ow.rlined regions

indicate complemente,

G EERNA 3 TS i B i RNA R, [UE IS T CACH R CACAC ZREIN
FH. CACIE{T BAUIR W RE IG5 (5)E 6 BragtRNA-Lgy gy 1, T ILFIZR
L GGG (K ALGE) Lk K AYCCC ( HUGCC) Mgt BOXT Frdln ¥ 12 I dEns
(3 S HERIIR SR BB I RNAR H BRI RN iR E 8,

4, RNA-BREMIATREER  REB R RNA 3 IR Z poly (M) ki,
U2 RI200 T A4 A R B E R H BRBAE T, tRNA-BEEWIE L TEXAX BN, Bl
FIRNA — £ Hof 40 W] RS &M (R e REBNN—RM ZREB A=, ikt
R — D HERGHONR H I E B F BAOfE i L A R 5, Pinck 70 Yottt 1k
HATYMV RNA, BA7 tRNAREME: 5T, 68 5 A &R 1k 17 SBR 1L SR o HLRS B 22 2 0 D3 41 14
Fhps ERNAJRGEHE 2 MR, M ANTTRE SRS pi 5 RNAWIRNA - JE 40 LI/ tRNA
Bk E BRI RE B R AR X T L RNA MR RA X (b, &
G BT E0% Ef (broad hean mottle virus, BBMV) 3% IRAE N} 552 (cucumber mosaic virus,
CMV) FytRIN A R0 1217 3 23 10 SO RS SRR T, WA AR W BB 1S F o T 0h s FE TR IR AR
HE-IRNA | W RAFRIGTP G H¥nt, CTPEZE GRS, AW HRAT UMD & 4 % 4k
FRARLY A X e W URINA -FE G5 #08 KT BB 7 B /K 1 R o & Be b 1 A
REENHIAREAE—BomSRNAS TR 5ER, Aok —3 onEEEe
P2 A AT AREAT SR BE AL R R B 8 " A A BR o

Florentz25 U i —FhiR A AR, ZE R AIRNTYMV RNA 5225 fih =t
BRI T A, SEBE-IRNAG B AMIRNA-FELE L&, (HHEIE 5 ' R
W B ER AUG eI IR i, MRS AGEL i AUC 48 S7EILER 404t
NAERIERGENTREM. BRTYMV RNASN, TMV, CMVFBMV-RNAZ )3 'f;
5 'R WAL R UG PTREIERC K X R WM 1Ay tRNA- FEEEH B I % R 1 —
FATE 5o RPE T HEHERNA S g B i tRNA-RE48 I TEFE RS F RS
EEG R RS, H2 3 RamtRNA- A5 e 8 i 4208 AW P 3 R0 SR 1 7%
H—F ¥,
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The tRNA-like Structure of the 3° End of Some Plant
Viral RNAs

Jiang Bing-kun
( Bengbu edical College, Bengbu)
Alex van Belkum, Cornelis W A Pleij, and Leendert Bosch
( University of Leiden, Tte Netherlands)

The nucleotide sequences of 3’ end region of some plant viral RNAs(KYMV,
CYVV, OYMV, APLV, and EMV)are determined with direct chemical method
by Peattie (1970 ) , The possible secondary structures at3 '’ end of the RNAs
have been presented on the basis of nucleotide sequences, which are folded
according to the model of TYMV RNA ( Rietveld et al, 1982),The tRNA-like
structures at of the3 ' terminus of RNA of KYMV, CYVV, OYMV, APLV
and EMV are all in perfect agreement, The secondary structures for valine-
specific tRNA-like structure generally display striking similarity to those of
eukaryotic tRNAY#! An anticoden ( CAC) for valine at corresponding position
was found in the tRNA-like structure, Coaxial stacking of 12 base pairs in
aminoacyl arm can be obtained by base pairing of nucleoties for the six plant
viral RNAs, There is a -..... CC(A)yy end at3 / terminal region, The experi-
mental results support the model of secondary structure at 3’/end of the
TYMV RNA ( Rietveld. 1982),

The possible functional role of viral tRNA-like structures is discussed

briefly,



