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CMV-SD RNA2 cDNA

6000 1.5% TritonX-100 109% ~40%
2 X RNA 50 mmol L Tris-HCI pH7.6 1 mmol L
EDTA 50 mmol L NaCl 1% SDS TE 1:1
RNA -70C
1.3 5 RACE
CMV RNA2 5’ 5" RACE Rapid Amplification of cDNA Ends
GIBCO BRL 5’ RACE System SP1 5
TTCCCGGGTACATCGCGAGA3  SP2 5 CGATATGCATGGGTTTGACCS
CMV Fny CMV-Fny RNA2 6 CMV  RNA
SP1 cDNA RNase H Glass MAX
DNA isolation spin cartridge cDNAZ’ poly G
SP2 N5 5 TTGGTACCCCCCCCCCCceces PCR
94C 3min 94C 1min 50C 1min 72°C 1min 30 72C 10min PCR
pGEM-T Vector Promega
1.4 3 RACE
CMV RNA2 3’ 3’ RACE CMV RNA 3
poly A poly A polymerase Pharmacia 50pL
50mmol L Tris-HCI 10mmol L MgCl, 2. 5mmol L MnCl, 250mmol L NaCl
0.5ng mLBSA 0.3mmol L ATP 40U RNA 5U poly A polymerase Spg
CMV RNA  37C 60min
10pL. TE Spll poly A RNA 1pL BT17 10pmol pL
4pl 5X 1plL RNA 40U pL 2pl AMV 10U pL
42°C 60min cDNA 110 PCR
BT17 5° GAGGATCCTTTTTTTTTTTTTTTTTS CMV-
Fny RNA2 6 C3T 5" CGTTCAGATCTCAGGCTGTT3  PCR
pGEM-T Vector Promega
1.5 RNA2 cDNA
CMV RNA2 cDNA
cDNA PCR 2 5’RACE 3" RACE
53 P4 P5 P7 5 GACTTGTC-
GAATTTGGAC3 P8 5" AGAGATGCCTTCGAGAAC3’ CMV-SD
RNA2 CMV-Fny RNA2 6
P5 P7 3 5 cDNA 3’ RACE
cDNA P5 P8 P4 P7 PCR
2min Xho 1 pBluescriptSK  +
PCR
1.6 DNA
DNA Sequnase Version 2.0 USB _ ABI

© PERZFRMEDARATIKEHEE http://journals. im ac. cn




10 39
Model373A DNASIS
2
2
2.1 CMV RNA2
CMV RNA25 3 5 RACE 3 RACE
5 RACE PCR 4
DNA 1 5 3 2
5 GG la G RNA 5’
G 4
PCR CMV RNA2 5’ P4 5 C CTGCAGTTTATTTACAAGAGC3'
5 Pst 1
1b 3’ RACE
3
g —/g RNA 3 CCA
& G 1b poly A A
¢ ¢ CMV-SD RNA2 3’
s T 3’ RACE
¢ A PCR  CMV RNA2 3'
1 A P55 C GGATCCTGGTCTCCTATAS
T G 5 BamH 1
T A
& S 2.2 CMVRNA2  cDNA
L A PCR 5
cDNA p(25 3 cDNA
1 5'RACE 3 RACE pC23  pC25 Pst [-Xho 1
CMV-SD RNA2 p(23  Pst [.Xho I
a. 5 RACE b. 3’ RACE PCR
Fig. 1 Terminal nucleotide sequences CMV RNA2 DNA pC2F
of CMV-SD RNA2 determined CMV RNA2 DNA
by 5 RACE and 3' RACE CMV RNA
CMV RNA2 CMV RNA2
2.3 CMV RNA2
pC25  pC23 5
2 CMV-SD RNA2 3048 nt
CMV RNA2 6=8  CMV RNA2 3 DNA-
SIS 5 ORF1 79~2652nt
858 aa 2a TGy TxeexNT
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CMV-SD RNA2 cDNA 1

GUUUAUUUACAAGAGCGUACGGUUCAAUCCCUGCCUCCCCUGUAAAACUCCCUAGACUUU 60
CUAGUUUCUUUCUUUCCUAUGGCUUUCCCCGCCCCCGCUUUCUCACUAGCCAAUCUUUUG 120
ORF1 M A F P A P A F S L A N L L
AACGGUAGUUACGGUGUCGACACUCCCGAGGAAGUGGAACGCGUGCGAUCUGAGCAACGC 180
N G § Y G VvV D TP EE YV E R V R S E Q R
GAAGAGGCUGCUGCGGCCUGUCGUAAUUACAGGCCCUUACCCGCUGUGGAUGCCAGCGAG 240
E E A A A A CURDNYURPL P A V D A S E
AGUGUCCCAGAGGAUGUGCAUUCCCUCCGAACUCCAGACGGAGCUCCCUCCGAAGAGGUG 300
s v p E D V H S L R T P D G A P S E E V
UCUGUAGAGUUUGUCACUUAUGGUGCUGAAGAUUACCUUGAAAAAUCUGAUGAUGAGCUC 360
s v E ¥ V T Y G A E D Y L E K S D D E L
CUUGUCGCUUUUGAGACGAUGGUCAAACCCAUGCGUAUCGGACAACUGUGGUGCCCUGCG 420
L v A F ET MV K PMU R I G Q L W C P A
UUUAAUAAAUGUUCUUUUAUUUCCAGCAUUGCCAUGGCCAGGGCUUUGCUAUUAGCACCC 480
F N K ¢C §S F I s s I A M A R A L L L A P
AGAACAUCCCACCGAACCAUGAAGUGUUUUGAGGACCUGGUCGCGGCUAUUUACACUARAA 540
R T s H R T M K ¢C F E D L V A A I Y T K
UCCGAUUUCUACAACGAUGAUGAGUGUGAAACCGACGACGUUCAGAUAGAUAUCUCGUCU 600
s P ¥ Y N DDECET DDV Q@ I D I S 8
CGCGAUGUACCCGGUUAUUCUUUCGAACCGUGGUCCCGAACGUCUGGAUUUGAACCACCA 6560
R DV P G Y § F E P W S R T S G F E P P
CCUAUCUGUGAGGCGUGUGACAUGAUCAUGGACCAGUGCCCGUGUUUUGAUUUCAAUGCU 720
P I ¢ E A C DMI MDD C P C F D F N A
UUAAAGAAAUCGUGCGCUGAGAGGACAUUCGCUGAUGAUUAUGUUAUCGAAGGUUUAGAU 780
L K XK s ¢ A E R TV F ADUD Y V I E G L D
GGUGUUGUAGACAAUGCGACUCUGUUGUCGAAUUUAGGCCCAAUUUUGGUGCCCGUGAAA 840
G vv DN ATULUL S$§ N L G P I L V P V K
UGUCAGUAUGAGAAAUGUCCAACACCCACCGUUGCGAAUCCUCCGAGUCUUAAUCGUGCU 900
c @ Y E K ¢ p T P TV A NP P S L N R A
ACUGAUCGUGUUGAUAUCAAUUUAGUUCAAUCCAUUUGUGACUCGACUCUGCCCACUCAU 960
T DRV D I NL V 9 S I ¢ D S T UL P T H
AGUAACUACGACGACUCUUUUCAUCAAGUGUUCGUCGAGAGUGCUGACUAUUCUAUUGAU 1020
s N Y D D S F H Q V F V E S A D Y S I D
CUGGAUCAUGUUAGACUUCGCCAGUCUGAUCUUAUUGCAAAAAUCCCAGAUUCAGGGCAU 1080
L D HV R L R Q $ DL I A XK I P D S G H
AUGAUACCGGUUUUGAACACCGGGAGCGGUCACAAGAGAGUAGCGUACGACGAAGGAGGUC 1140
M I Pp VL, NT G S G H K R V G T T K E V
CUUACAGCUAUCAAGAAACGUAAUGCUGACGUUCCAGAGCUAGGUGAUUCCGUUAAUCUG 1200
. T A I K K R NADV P E L G D S V N L
UCCAGAUUGAGUAAGGCUGUGGCUGAGAGAUUUUUCAUUUCAUACAUUAAUGGUGACUCU 1260
S R L §s K AV A E R F F I 8 ¥ I N G D s
CUAGCAUCCAGCAACUUUGUUAAUGUCGUUAGCAACUUCCACGAUUACAUGGAAAAAUGG 1320
L A S S N F V NV V S N F H DY M E K W
AAGUCCUCAGGUCUUUCGUAUGAUGAUCUUCCGGAUCUUCAUGCUGAAAAGUUGCAGUUU 1380
XK s s 6 L. s YD DUIL P DIL HAZEI KTL Q F
UAUGAUCACAUGAUAAAAUCUGAUGUGAAACCUGUAGUGAGCGACACACUCAACAUUGAC 1440
Yy D H M I K S bV K P V V S D TUL N I D
AGACCGGUUCCGGCUACUAUAACGUAUCAUAAGAAAGGUAUAACCUCCCAGUUCUCACCG 1500
R PV P A T I T Y H KK G I T S @ F s P
UUGUUUACUGCGCCAUUUGAGCGUUUCCAGAGAUGCCUUCGAGAACGCAUUAUUCUUCCU 1560
L F T A P F ERVF Q R CUL R EURTI I L P
GUUGGAAAGAUUUCAUCCCUUGAGAUGGCAGGAUUUGAUGUUAAGAACAAGCACUGUCUC 1620
v G K I s s L EM A G F DV K N K H C L
GAGAUUAAUUUGUCCAAAUUCGACAAGUCUCAAGGUGAAUUCCAUCUAAUGAUUCAGGAA 1680

E I N L 8§ K F D K 8 @ G E F HL M I Q E
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12 39

CACAUUUUGAAUGGUCUAGGGUGCCCAGCUCCGAUAACUAAGUGGUGGUGUGAUUUCCAC 1740
H I L N 6 L G C P AP I TJZ XK WWOCDF H
AGAUUCUCUUAUAUUAGAGACCGUAGAGCUGGCGUUGGUAUGCCCAUCAGUUUUCAGAGA 1800
R F S Y I R DRRAGVGGMZ&PTISTF O R
CGAACUGGUGAUGCAUUCACCUACUUUGGUAACACCAUCGUCACCAUGGCUGAAUUUCCA 1860
R T G D A F T Y F G N T I V T MATE F P
UGGUGUUACGACACCGACCAAUUCGAAAAGCUUUUAUUCUCAGGCGAUGAUUCUCUAGGA 1920
W CcC Y DTUD Q F E KL L F S G DD S L G
UUUUCAGUACUUCCUCCUGUUGGUGAUCCGAGUAAGUUCACGACUCUCUUCAACAUGGAA 1980
F $s v L P PV GDU&P S KT F T TTTULTFNME
GCUAAGGUGAUGGAGCCCGCAGUACCAUAUAUUUGUUCGAAGUUCUUACUCUCUGACGAG 2040
A K VM EU&PAVUPZYICSZ X FULTL S D E
UUCGGUAACACUUUUUCCGUUCCAGACCCAUUGCGCGAGGUUCAGCGGUUAGGCACGAAG 2100
F G N TF SV PDZPILIR RTETVQRTUILGT K
AAAAUCCCCUAUUCAGACAACGAUGAAUUCCUGUUUGCUCACUUCAUGAGCUUUGUUGAU 2160
K I P Y S DNUDETFTLTFAIHTFMSTF V D
CGAUUGAAGUUUUUGGACCGAAUGACUCAGUCUUGUAUCGAUCAGCUUUCUCUCUUCUUU 2220
R L, K F L DRMTZ S CcC IDOQQTULSTLF F
GAGUUGAAAUACAGGAAGUCUGGGGCUGAGGCUGCUUUAAUGUUAGGCGCCUUUAAGAAA 2280
E L K Y R K S G A E A AL ML G A F K K
UAUACCGCUAAUUUUCAGUCCUAUAAAGAACUCUACUAUUCAGAUCGUCGUCAGUGCGAA 2340
Y TANTFQ S Y KEUL VY Y & DRI R Q C E
UUGAUCAAUUCGUUUAGUUGUGUAGAGUUAAGGAUUGAGCGUUCGAGUUCCACUAAGCAA 2400
L I N S F S CcCVETLTZ RTIZET RTZES S S TZK Q
CGAAAGAAGAAAGAUGGAAUUGAACGAAGGCGCAAUGACAAACGUCGAACUCCAACUGGC 2460
R K K K DG I ERIRU®RNDTZ KT RTRTU®P TG
ORFZ M E L N E ¢ A M T N V E L Q L A

UCGUAUAGUGGAGGCGAAGAGGCAGAGACGAAGGUCUCACAAGCAGAAUCGACGGGAACG 2520
S Y s G G EEAZETTZ XKV S QAZETSTG T

R I V EA XK R Q R R R S HZEK QN R R E R
AGGUCACAAAAGUCCCAGCGAGAGGGCGCGUUCAAAUCUCAGGCUGUUCCGCUUCCUACC 2580
R S 9 K S Q R EG AT F K S QA UV P L P T

G H K S P s ERA AR GSNTULU RTLTEFTI RTFL P
AUUCUAUCAAGUAGAUGGUUCGGAACUGAUAGAGAUGUACCACCAUGUGAACAUGGUGGGE 2640
I L S S RWUPFGTUDU RUDUVYV PP OCETZHTG G

F Y Q V D 6 S E L I EM Y H H YV NMV G
AUUGUCCGAGUCUGAGGCCCCUUGUUUUACGUUGCCAGCGGAAGAAGACCAUGAUUUCGA 2700
I V R V * >2a

L S E S EAUPTCTFTTILUZPATETETDIUHTDTF D
CGAUACGGAUUGGUUCGCUGGUAACGAGUGGGCGGAAGGUCGUUUCUGAAACCUCCCCUU 2760
D T DWUJFAG GINTETWA ATETGUR F *>2b
CCUAAUCUCCCUCCGGUUUUCUGAGGCGGGAGCUGAGUUGGCAGUACUGCUACAAACUGU 2820
CUGAAGUCACUAAACGUUUUAAACGGUGAACGGGUUGUCCAUCCAGCUAACGGCUAAAAU 2880
GGUCAGUCGUGGAGAAAUCCACGCCGAAGGCUUACAAGUCUUCGAGACACCUUUGAAACC 2940
AUCUCCUAGGUUUCUUCGGAAGGACUUCGGUCCGUGUACUUCUAGCACAACGUGCUAGUU 3000
UUAGGGUACGGGUGUCCCUCGCUUUGCGGGGUCCUCUAUAGGAGACCA 3048

2 CMV-SD RNA2 ORF1  ORF2

Fig.2 Complete nucleotide sequence of CMV-SD RNA2 and deduced amino
acid sequences of ORF1 and ORF2

The consensus amino acid sequences of viral replicases are underlined.
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CMV-SD RNA2 cDNA 13
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[ I |
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3 CMV-SD RNA2 cDNA
Fig. 3 Construction of the full-length cDNA clone and sequencing strategy of CMV-SD RNA2

GDD* 3 ORF1 ORF2 2414 ~

2746nt 111 aa  2b 2b Ding
2b 10~12
I 11 Wt S B=15 " Fny Q I
11 RNA
CMV
CMV 16 CMV-SD 17
I 11 D Q
93.7% 76.0% SD I SD RNA2
Fny Q RNA2
91.7% 75.6% 2a 93.8% 67.7% 2b
83.0% 51.3% SD I
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CONSTRUCTION OF FULL-LENGTH ¢DNA CLONE
AND COMPLETE NUCLEOTIDE SEQUENCE OF RNA2 OF CUCUMBER
MOSAIC VIRUS SD STRAIN

Zhang Guohua Xu Yan Cai Wenqi Fang Rongxiang
Laboratory of Plant Biotechnology Institute of Microbiology —Academia Sinica —Beijing 100080

Abstract The full-length cDNA clone of CMV-SD RNA2 was constructed from two cDNA clones

which were obtained by RT-PCR with primers sythesized based on terminal sequences determined
using 5' RACE and 3’ RACE respectively and the complete sequence was determined. It consists
of 3048nt and there are two partial overlapped ORFs. ORF1 which is located in the 5" portion 79
~2652nt  codes for 2a portein of 858aa and GDD consensus sequence reported to bé' polymerase
site” was found in deduced 2a protein sequence. ORF2 which is located in the 3’ portion 2414~
2746nt  codes for 2b protein of 111aa. The overall nucleotide sequence homologies with RNA2 of
CMYV Fny and Q strain which are representatives of subgroups I and II respectively are 91.7%
and 75.6% the amino acid sequence homologies are 93.8% and 67.7% for 2a protein and 83.
0% and 51.3% for 2b protein respectively. These results demonstrated that CMV-SD belongs to
subgroup .

Key words Cucumber mosaic virus SD strain  RNA2 Full-length ¢cDNA Nucleotide sequence
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