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W OE: iR EN R RAREIEMNEE (S Lankan cassava mosaic virus, SLCMV ) 94 TR AiF K B0 M .
L&Y SLCMV By AN 5K 41 DNA AR, PCR ¥31#3575 DNA-A Il DNA-B #RF A 4K, #idAEYE B R4
BT A HAZ R S R T VAR s R T3 . 553805 1143 #5% ( SLCMV-Colombo Fll SLCMV-DG1922 ) = 4t wu b,
S 5K 2 FRECR J1 57 B DNA-A Hl DNA-B 45047 dE 4], #FPE5 (Nicotiana tabacum) , H#& 2 For B 5k
R PE 22 5 A5 R R TR E SLCMV A IH T AL XU A 358 AR 2 , i A A 45 AV2 JERIFE I Y 8 STl ] 52 HE( ORFs );
LA WA R Yy [W)F 5] (CR) . EE ¥ . TATABox Fl TAATATT | AC 253 45#), Rep B IR EAK A 7 ME
SRR ; FRIE SLCMV (LR 2 . G i Rl S b X 5 DRORT 8 | 2% ] AR g 40 25 M AR BLPELE 97.0%~100.0%Z 1], 5
E R A B 22 R R 0 B AU 86.5%~98.6%, DNA-B #1y SENEE AR ZELMHHEHER (ICMV) 4% X 5514
Ity 95.0%~97.6%, HHAb 9 AHEMAZ AL MR R )T 5 Z 87 S AHBIE R T 80.0%, 12 Yu i b H Al 45 2R
WESE, SREBUW F143 %) SLCMV-Col ) DNA-A ( Col-A ) HO7E RN i R BMAL L HER PR EZEH, mMRESE
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Abstract: To further explore the molecular characteristics and pathogenicity of Sri Lankan cassava mosaic virus
(SLCMV) isolates in China. Mosaic cassava leaves were detected, and the domestic SLCMYV isolates full-length ge-
nomes of DNA-A and DNA-B were obtained by PCR amplification. It's nucleic acid and amino acid sequence charac-
teristics were analyzed by bioinformatics software. The infectious clones of strong and weak pathogenic isolates
(SLCMV-Colombo and SLCMV-DG1922) were constructed. The DNA-A and DNA-B components of the two virulence
isolates were recombined, and the pathogenicity differences of the two isolates were compared by tobacco (Nicotiana
tabacum) inoculation. The results showed that SLCMYV isolates belong to “Old World begomoviruses” encoding 8 open
reading frames (ORFs) including the AV2 gene. It has a typical common region (CR), repeat sequence, TATA Box and
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TAATATT|AC stem-loop structure of Geminiviruses, and 7-amino-acid are missing at the carboxyl terminal of Rep
protein. Domestic SLCMV genome, coding and non-coding region sequences were 97.0%-100.0% similar to the isolates
from Cambodia, Thailand and Vietnam, and 86.5%-98.6% similar to the early isolates from India and Sri Lanka. Coding
region of DNA-B were 95.0%-97.6% similar to Indian cassava mosaic virus strain (ICMV), were less than 80.0% to the
other 9 African cassava mosaic virus strains. Infection clone inoculation showed that the DNA-A (ColA) component of
the strong virulent isolate SLCMV-Col played an important role in the typical mosaic symptoms of N. tabacum leaves,
while the DNA-B (DG1922-B) of the domestic isolate could cooperate with Col-A to produce strong pathogenicity to
tobacco plants. This study analyzed the whole genome structure of SLCMV in China, the infectious clone and its tech-

nology provide an important research basis for further pathogenesis research of SLCMV.
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HI BUA o B8 5 RS R R AE M B9 ( cassava
mosaic disease, CMD ) & tH S A ZEFAE ) 1 3
BT EMEHEZ—, WEEAERER (Gem
iniviridae ) 3% 7 4 ¥ & {1 7 )& ( Begomovirus )
K248 XA 9% 7 ( Cassava mosaic geminiviruses,
CMGs), &4 9 MR ZAEAZEFP, WAERKE
AL DR 454 ) BRAR B BE DNA (ssDNA) , iR 4Jg
B A B A RO A R 7 o B A BUAE
THAE 1 LK N 2.6~ 2.8 kb FIIFIR ssDNA,
A M AL S 2 FZKER 2.5~2.8kb HYHAR
ssDNA, EH DNA-A il DNA-B, AKZEAEM: XA 55
B CMGs KH MBS Bk 1, UL BUE
s T 119 S5 D] A 45 4 60 A G A DX g A X
DNA-A Zifid7h5e3E 1 ( coat protein, CP) | iz 3f]
1 ( movement protein, MP ) . & il ¥ K&

( replication-associated protein, Rep ) . 4% 1%
“F ( transcriptional activator, TrAP ) | & il 1455+
( replication enhancer, REn), Ll M& C4 FHH;
DNA-B 4t 4% 2 #2 85 1 ( nuclear shuttling protein,
NSP ) #1 MP, XUy XA 8 L DNA-A H2 15
TA AV2 itz s & ( movement protein,

MP) X4 “IHHER” F Btk it

ARZELE WA ( CMGs ) e R 7EE 1 pg

R A GE, ARz A TARM KRR . Hakhn

Wrinly . PEWRER | ENETEES AT,
2018 4F, IRENGR . =~/ . J A, TP, fEEA
S S i B 4 & PR AR R Y i &
PR B 22 RR AR T (SLCMV) 5P,
WA W & B A XU R, WA A il 25
(TbCSV ) . H [ P:2r i ¥ ki 7 ( AYVCNV )
Fe H TR 4y T 46 2 16 2000 Hb [X 5] 8 A 22 1 4
g5 . W AERNY ) WANG U RS TR EE 45 5
Y OHN7 (R4 F 5, 258 5 0 AS ) ok I8
SLCMV &t Wlda iy, K3 ACL 75 &
H gt 1) S IR P 9 A H 4 22 5% o BT E e
RO EIRD WA E 5 B YR AR A
WA e DR 235 ) T B0 1 22 SO A 3T o AN
FEX K H RS . SN SLCMV Jr B kAT 4 B
LAy, Iyt s, i
SLCMV [R5 71 43 125 4 % 530 A0 5 %) 35085 g
J12E 5, it — A i AN FDR IR SLCMYV 43254
Z 0] B P 51 25 AR AR e L B0 T R AL AR 5T JE il
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1.1 ##

111 BXAES 2020—2021 4F, 43 WA e e i
I A PN R B 2% SCA AR 5 AT b R S HLAT 48
A . HR SR A IR I ST AL SR A S A o B R
MR FESD 136 A4, JCRERMERE T AR 104, &
60 5 7 BH PR R O 0 R B AR AR, BRI i A
VR 1M DX RO AR P B 3 A4S L AR N ISR N 2% L
FAEWC 1 MCRMERE AT 2 LR AL )7 51 J 4
¥ 57

1.1.2 &R Z S A E A pCAMBIA1300
(p1300) , HA kan 1 Rif Hitk, b ELL R
2 Be K M SR AT 5% BT 5% 23 S I BIF 5 01 5
pGEM-T Easy # MM H b X4 AW A G BR
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NaE] . B AR I E A (N tabacum ) BT Hy b E A
WA BB A S R R g, T
KA 28 °C, #Ela) 23 °C, AHXFIRIE 75%F% &
M L:D=14 h:10 h YA TAMEEh AR, £k
2~4 i 5 AT A

1.1.3 XA RIFHEASZSHM Gv3lol, i
MEHL RIS A BRA T s Tag DNA M2 LA B4 .

Alkaline Phosphatase 22 fL i . Hind TIT. Pst 1
i BamH 12N VIEE, HEAYHAR (JLxt)

BT ; DNA SEI IO &, A T AW TR
( L) B AR F; dNTPs, DNA Ladder

Maker, RRARHE (JbaT) ABRAF ;s T4 DNA
AL, U MERE A YR A IR A F] s oAt
F ¥ E 4. 5l YKk BFE TS
SLCMV-Colombo ] DNA-A ( AJ314737 ) I
DNA-B ( AJ314738 ) 43LH T8 A it AR R SE A
JRe A RS F] 58 1 o

12 FHi&

1.2.1 3143t Zb o S FEsEL Y SL12/
13 Y H4RESL BAne s, BAne sy s, it s
HFL %) SLCMV 5L 438 . Wy, If
E— 2T SLCMV IS s BTG 5 190 2R 1),

x1 ATHRSEN. WFRELMEEERESY

Tab. 1 Primers for virus detection, sequencing and infectious cloning

5|9 % FX Primer name

514175 (5'-3") Primer sequence (5'-3") JH# Uage

SL12 CACGGTTTCCGGTGTATGCT SLCMV detection

SL13 CCTGGCGTTTCTTGAGGGTAT

HN-YF2-F1 CTGTCAGTCCCAGCGATTAC DNA-A sequencing
HN-YF2-R1 GCTGACCGAATCGTAGAAGTAG

HN-YF2-F2 TCAGTATGCGAGCAAG

HN-YF2-R2 AGTAAGCCCAACTCCACGAG

YJ-BF ATTTGGATCCTATTAGACTTGGG DNA-B sequencing
YJ-BR TAATAGGATCCAAATCCATGAGAT

DNA-BF-F1 TATGTATGGCTCAGCGACG

DNA-BR-1463: TAACCAATGACTCAACCGAC

0.6A-Hind Il -F GTAAAACGACGGCCAGTGCC AAGCTTCGGAAGAACTCGAGTAAG" DNA-A infectious cloning
A-PstI-R CGGGGATCCTCTAGAGTCGAC CTGCAGCTCAGGCGATGAATGGCGTAT

1A-Pst I-F ATACGCCATTCATCGCCTGAGCTGCAG TGATGAGTTCCCCTG

0.6B-HindIll-F GTAAAACGACGGCCAGTGCCAAGCTTTCGCGATGTAAGGTTGATGTCTGC DNA-B infectious cloning
B-BamH I-R CGAATTCGAGCTCGGTACCCGG GGATCC AAATCCATGAGATATACT

1B-BamH I-F AGTATATCTCATGGATTTGGATCC TATTAGACTTGGGCCTTG

T A TR R A

Note: The underline is the restriction site.

122 JmEaen ., LB ALARANSF KA
K K CTAB — LR BURRESE 41 DNAP, 4351
X} SLCMV DNA-A/B #4743, 4345 1 ) 51 it
T, PHEJG 345 SLCMV DNA-A/B {35 K 41
2K F5, N Lasergene-MegAlign, Lasergene-
EditSeq il MEGA 7.0 H 4% 4k X 20 53 7 4 Ak F
G| e A IERRAFAAME AT 5397 o

1.2.3 #& SLCMV & L& Rk U5 h
SLCMV-DG1922 53 # %) DNA M, 4351 0.6
A-Hind III-F/A-Pst I-R 1 0.6 B-Hind I1I-F/B-BamH
I-R §" 1 DG1922 DNA-0.6 A/0.6 B Hf A B,
FHRZ Y Hind TIT, Pst T #1 BamH 1 XY 5 53 51

5 pCAMBIA1300( p1300 )& {4 3% 422 , ¥4k E. coil;
PR Ak 5 AR S, B9 5 TR, 4 JRUBTORE il 1)
BE ;43 1 1A-Pst 1 -F/A-Pst 1 -R1 Fil B-BamH
[ -F/B-BamH 1 -R ¥4 DG1922 DNA-A/B H 1 A
B, 529 Lok ®iEWN
DG1922-0.6A/0.6 B i#4%z, #54k E. coil, kil
DG1922-1.6 A/1.6 B BHMEFERE, $EBUTR 1T G
Y Uk . 4 3 3k 15 SLCMV-DG1922 pCAM-
BIA1300-1.6 A ( DG1922-A) K SLCMV-DG1922
pCAMBIA1300-1.6 B ( DG1922-B ) 112 YLt ik
Bk A BN B BostE, WP AT
SLCMV-Colombo pCAMBIA1300-1.6 A ( Col-A)
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1 SLCMV-Colombo
(Col-B) M5 .
1.2.4 SLCMV 1% %t 5218 8o /1 i L
it U1 FN I G BE B A Y AR e Te g DG1922-A/B
Fl Col-A/B FHM: UK, M ZRflE (VK& 5 min,
WA 5 min, 37 C/K¥ 5 min, 4 CYK/K¥E 5 min)
S9N 100 pL GV3101 ( pSoup ) AT RS2 75
e, PV PCR Fiik Bk FHE R T SRIE
P& RIE E (100 pg/mL ) FlF 45 F
(25 ug/mL) Ay LB ¥igRdE N, 28 CHEIRI I
3%, 4000 r/min B5.0 10 min WETTHE, 3 BiF,

DUVE I RFTF B Z o (10 mmol/L MES |

10 mmol/L MgCl,. 150 pmol/L As ) H &, F|fH%e
N BETHE R ODgoo I E 1.0, 28 TR
FETRE 4 h, AR 5~6 mHIAY @ 4 (N.

pCAMBIA1300-1.6 B

tabacum) , #EFPEN 200 pL/it, RERREER 3
Mo B ISR S B AR AR AL, DA R AN AT
JEORE B 23 B 32 % P S T K AR B A IR, g4k
PRELADA bR 6 bk, I ERE 3 ISR 1.2.2 771k,
PEBS A BRAYHGTE DNA, FFdEf7 20 T4,

2 HERE55W
21 HmRERKEN

2020—2021 4F, FEVEGREGHE . BN FN 5N %
SCRA IR S R A R B, A A P A
ST O 7S N e o || R (R P
SLCMV Stk o HEREEA FERIM e, 136 4>, TC
FERFE S 10 4>, S RihiE PCR A5, 45R 0
TR A FEIR AR S AT KN R 1 kb A
FESPESN . TOEREER N TE B4 (1) .

A HERETAERAE M Jr s B: &Y SLCMV AREM Jr; C: SLCMV $¢5 4514 PCR KLl 3K &1 ; M: DL2000 DNA marker; 1~4:
TCAEIRRER ; 5~14: AR CKo: KM, CK™: SLCMV FHHE BRI IR .
A: Healthy asymptomatic cassava leave; B: Cassava leaves infected with SLCMYV alone; C: Electropherogram of SLCMV specific
primers PCR detection; M: DL2000 DNA marker; 1-4: Healthy asymptomaticsamples; 5-14: CMD symptomatic samples; CK™: Water; CK":
SLCMYV positive plasmid control.
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Fig. 1

22 FHE SLCMV EREARFFIHEED T
BRI BH R S B g, B ATk
IR DNA 5588507 51 ¥)3E1T PCR 9784, X
Y1 YA TN (PR, 345 DNA-A F1 DNA-B
XU B R4 ¥ 8191 1A% GenBank 3757 51 %5 5%
(R 2) o FFEIAIME L XSS SRR 5 AMRE
PP E Y 2 18] DNA-A 350 AIYE R 99.5%~

Symptoms of cassava mosaic virus disease and virus detection electrophoresis results

99.8%, DNA-B J¥5I AN 99.6%~100%;
WANG 2:UN45 58 () SLCMV-HN7 #& @43 55 4
DNA-A Fl1 DNA-B )7 5IAH{UPE R 99.6%~99.9%
1199.6%~100% ; 1 HL >= & FLIIHZE" > SLCMV-
Colombo 43 & ¥ Z 8] (AU PR FA . 1A 93.2%~
93.4%71 96.4%~96.5%.

Pl SLCMV-DG1922 73 W A&, 5 AR Hy
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Tab. 2 Genome length and sequence similarity of domestic SLCMYV isolates

5 SLCMV-DG1922 %] 5 SLCMV-Colombo

5 SLCMV-HN7 ¥

0 AH AR . 1 FH B
S;%\g — DNA-A DNA-B Nuiftjizae{irfntity *ﬁ{ﬁgtﬁ;ﬂ?glde Nuclrioﬁtjizﬁe%irjltity
SISLOfaI\t/Ie‘S/ Origin SLCMvv-vllatgmzz/% SLEMV-HNT/% SLCMVYvéz)}iombo/%
% FrEw= % =y

Lenégtkh/bp Acc;fi%ojNo. Len%gjxh/bp Acc;;%io?No. DNA-A~ DNA-B DNA-A~ DNA-B~ DNA-A  DNA-B
Comb I 2757 ON455001 2737 ON455002 99.6 99.6 99.7 99.6 93.2 96.4
HN2123 i1 2758 ON455003 2738 ON455004 99.5 99.7 99.6 99.6 93.2 96.5
HN2124 11 2759 ON455005 2737 ON455006 99.8 99.80  99.9 99.7 93.4 96.5
DG1922 MM 2757 MN688214 2737 MNG688215 99.9 100.0 93.2 96.5
Gz1924 #2758 MN688216 2737 MN688217  99.8 100.0 999 100.0 93.4 96.5

[X SLCMV 435 9 Ko HoAh 10 A~ A XU 6 M 7
PEAT LD R R 7 51 Fe X, 2B e AR B
45 R, DG1922 A 7 1) DNA J751) 5 U € |
FEMBE R SLCMV 2> BEWIE R R B
15 DX T 45 3k TR 4 4 DX 37 %) A ABL PR 7 97.0%~
100.0%Z [0], 5ENEE AT B 2= R E 8 SLCMV
ITEIARIERR 86.5%~98.6%; SLCMV-
DG1922 1) DNA-B 2 5 E[1 AR B AL M #4K R
(ICMV ) 112t X P S A RIS R, R 95.0%~
97.6%. 7T ICMV, DG1922 B4 2H 4y 5 HiAth
9 AHEUNA AL 95 35 )7 51 22 8] AR ALPE AR T
80.0% (% 3) .
2.3 FE SLCMV EF A& 4HE
HEHEAZW A4 R e R, TEBILAD
SLCMV W #R)E TR “IHHE S WAy
R E AL %5 ( Old world bipartite begomovi-
ruses) , ELA Xy 4% DNA(ssDNA ) . DNA-A
4y 4 K 2757~2758 bp, DNA-B 4 i 4 K
2737~2738 bp. H:4ufith 8 I HE ( ORFs ) |
55 7E DNA-A IF X455 AV gt %81 (CP)
AV2 HitidizshEH (MP) , HAME ACI gwfid i
HIAH K E 1 ( Rep ) AC2 i 4305 T( TrAP ).,
AC3 Fifh 4 458 7( REn )H1 AC4 £ ; DNA-B
1E SEE BV gt % 252 8 (NSP ) | B AMiE BC1
itz s E H( MP ), WAL ) DNA-A Fl DNA-B
[ LIR FPAEAE—BEZ) 200 bp MARSE RS, R HEH
) f@ X (IR) /W FH (CR) #H&A
AATTGGAGACA T % J¥ ¥ . TATABox Al
TAATATT | AC ZE45H (1 2A) . J¥9 251
N, KE SLCMV 4395 HAl SLCMV (1) 3%
aEMrE 2 WoRTERE A PRI (IR) . AV1, AV2

K AC3 U4 X H, 5 SLCMV-Colombo i
SLCMV-Erode 3% 75 FHAMEAR T 95.0%, 1
DNA-B I FHAAS [F] Sk 5 Y SLCMV 43 B 9 —FF:
5ICMV GRFF T8 mry R, 550 IR &
F95.0% (%£3) .

HE— M AR PR SLCMV DNA-A | % 4
RHIMECE I (Rep) M ACL L[N, KIAHSY
1 JLA~ SLCMV 43 B4 DG1922, GZ1924 , Comb |
HN2123 . HN2124 LI K WANG % UN4 8
SLCMV-HN7, 7£ ACL J:FFFIH 3" K um A —
By CoT miRAE, MM At %) 28 SR K v
PR I (CAA—DTAA) , 58 Rep FEHRIE
Uk T 7 N EEER . 4 SLCMV-Colombo Fl
SLCMV-Erode £ NI Z AR F I SLCMV 73 B3
TEZAL AR ST HAF7E QGPTQGS L& AL T
4] (K 2B) .

24 EFRMEEEFEE ENERE

J8AIE SLCMV-DG1922 1 SLCMV-Colombo
HomtE bR, WA R Y v B
DG1922-A/B Fil Col-A/B #EATHHERERP, 23 W%t 2
BN A/B A AT E AR AE U RN,
Mock SRR AT BB TF 22 vhifk 25 110 R 45 SR
K3 Fim. S5—, M 7d )5, Bra b ag e
1B o [ B A 3 A £ D Y By |
ZUB ARSI S, 55—, Col-A/B HUthis,
Fh 17 d #1127 d J5, LA Col-A Ky 3= 1% 51 2H Akt A i
PRULAY . $EFh Col-A/B Fl Col-A/DG1922-B HyHH
BEH AT R St o R, o e,
Hh A TE AR b . 55 =, DG1922-A/B 9
PESS, R 17 d A1 27 d )5, L DG1922-A 4K
F 0 A RRE RN S | o eSS |, 6 8h DG1922-
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CTTTGACTCGGTCAATTGGAGACACTCCTGAGCAAGTCTCTAGTGAATTGGAGACAATAT ATATGIC TR AAAGCGGCCATCCGTAT AATATTACCGGATGGCCGC

40 50 60 140 150 160 170

A Mapry
10 20 30
Comb-R-Aseq CTTTCACTCGCTCAATTGCACAC
HN2123-R-Aseq CTTTGACTCGCTAATTGGAGACY
HN2124-R-Asq

SICMA HNT MH391340-R sq

SICMV Cambodi KT861468- R.sqq
SICHV Cobmbo AB14737-R.seq
SICMY DG1922 NN 688214 R 292 .sq
SICMY GZ1924 NN 688216 A R.seq

Hajority

TCCTGAGCAAGTCTCTAGT!

ACCTTCATCTCCCTCAGCGAGCCGCTCTACTCAGGTTCCAATTAACHUUOCHUCICHICHNIX

1000 1010 1020

TTGCAGACNTATATATCTGTRAAAGCGGC CATCCGTAT AATATTACCGGATGGCCGC 170

FTCCTGAGCAAGTCTCTAGTGAATTGGACACATATATATCTC IR AAAGCGGCCATCCGTAT AATATTACCGGATGGCCGC 170
CTTTCACTCGGTQAA TTGGAGACAL TCCTCAGCAAGTCTCTAGTRAATTGG AGACAATATATATGTC TR AAAGCGGC CATCCGTAT AATATTACCGGATGGCCGC 170
CTTTGACTCGGTQAATTGGAGACALTCCTGAGC AAGTCTCTAGTGAATTGGACACAATAT ATATGTGTA AAAGCGGC CATCCGTAT AATATTACCGGATGGCCGC 170
CTTTGACTCGGTQAA TTGGAGACALTCCTGAGC AAGTCTCTAGTGAATTGGACACAATAT ATATGTGTA AAAGCGGC CATCCGTAT AATATTACCGGATGGCCGC 170
CTTTCACTCGGTQAATTGGAGACALCCCTCAGCAAGTCTCTAGTRAATTGCAGACAT TATATAT-TC TR AAAGCGGC CATCCGTAT AATATTACCGGATGGCCGC 169
CTTTGATTCGGTQAA TTGGAGACALTCCTGAGC AAGTCTCTAGTGAATTGGACACAATAT ATATGTGTA AAAGCGGC CATCCGTAT AATATTACCGGATGGCCGC 170
CTTTGACTCGETORATTGGAGACHCTCCTCAGC AAGTCTCTATTORATICG AGA!

ATATATATGTCTA AAACCCCCCATCCOTATAATATTACCCCATGCCCCC 170
EAKNSALKAWALKNATFISLSEPLYSGSN------- -
T A T T

1030 1040 1050 320 330 340 350

SLCHY GZ1924 #N688216 AC1 .seq ACCTTCATCTCCCTCAGCGAGCCGCTCTACTCAGGTTCCAATTAA
ACCTTCATCTCCCTCAGCGAGCCGCTCTACTCAGGTTCCAATTAA
ACCTTCATCTCCCTCAGCGAGCCGCTCTACTCAGGTTCCAATTAA
ACCTTCATCTCCCTCAGCGAGCCGCTCTACTCAGGTTCCAATTAA
BLCHA-A HN7 4H891840 AC1.seq  ACCTTCATCTCCCTCAGCGAGCCGCTCTACTCAGGTTCCAATTAA
SLCHY Colombo 47314737 4C1.seq ACCTTCATCTCCCTCAGCGAGCCGCTCTACTCAGGTTCCAATCAAGGTCCAACACAGAGCAGCTAA
SLCHY DG1922 #NE88214 AC1.seq ACCTTCATCTCCCTCAGCGAGCCGCTCTACTCAGGTTCCAATTAA
SLCHY Erode KF898349 AC1.seq ACCTTCATCTCCCTCAGCGAGCCGCTCTACTCAGGTTCCAARAAGGTCCAACACAGGGCAGCTAA

Coab AC1.seq
1N 2123 AC1.seq
1N 2124 AC1.seq

EAKNSALKAWALKNATFISLSEPLYSGSN.
EAKNSALKAWALKNATFISLSEPLYSGSN.
EAKNSALKAWALKNATFISLSEPLYSGSN.
EAKNSALKAWALKNATFISLSEPLYSGSN.
EAKNSALKAWALKNATFISLSEPLYSGSN.
EAKNIALKAWALKNATFISLSEPLYSGSNQGPTQSS .
EAKNSALKAWALKNATFISLSEPLYSGSN.
EAKNSALKAWALKNATFISLSEPLYSGSNQGPTQGS .

A JERERRX (IR) FHE; O AATTGGAGACA AT, LA N TATABox; MELFILLL I3y 2 FREGH i 2K FIFR AR
Sr. B: ACI RMIRTS (M) [t CoT M S8 REIERFS] (=) 7 MEIERIFIINE S

A: Sequence comparison of intergenic regions; The blue box is the AATTGGAGACA repeat sequence and the green double underline is the

TATABox; The black and red underlines are the stem and loop parts of the stem-loop structure, respectively. B: The point mutation of C—T

of the nucleic acid sequence at the end of AC1 (‘) and the amino acid sequence (—=) 7 amino acid sequence differences.
B2 SLCMV HEMBSEREELSEY IR, ACLF ARSI

Fig. 2 Comparative analysis of IR and AC1 sequence structure of SLCMV China isolations and some Southeast Asia
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7=, T DNA-B WA EV F DNA-A 20 5 i Ak
1R, A E AR R = 5 i KNI R Col-A /
DG1922-B>Col-A/B>DG1922-A/Col-B>DG1922-
A/B. HSF—HERYJE, HFh Col-A/B Fl DG1922-A/
Col-B MyMEMK, RARAERZE I NI i A BB FIAS
B RSP YRR Ay R 21.75 cm T 22.98 cm,
ERARTE, R DG1922-A/B X 4 H A RE R Al
Ll ELi0E A R E N T D E s I iy
PCR #illl, Z5REH, (LB REERP 2 S EEFE
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T DNA, XiF B8 R HC At 41 53 B 32 b (A Rl Ak 24 oK
R 2 H bR 8 o

3 itig

A SE R A M [ SR K e A S A e ik
177 PCR AN | 5 75 43 25 9 4 ik TR A 7 91 e
HO S IE, PCR KFE S 77 SLCMV =75,
SHEEEAFH TR, WEESTEY) Comb .
HN2123, HN2124 . DG1922 F1 GZ1924 #8554 M
41y DNA-A 1 DNA-B, J& THLAIE) “IH A
JRRy EAL WA 7 . A FH 5P E HNT

MH891840 ., Hiifi%E Cambodia KT861468 Hljp
VTNG6 LC312131 =/ B WA PE A LE 99.7%LA
I, AV2 F1 AC2 gt X S 3L 1R )7 51) A AE RL 1 AR
H 98.3~98.5%, HARMITE 99.0%LL |5 HHrE
2R BB A 43 B W A i X R S R T 51 1Y
FRIEETE 87.0%Lh 15 5 BN AL MR Bk &
HIAHAUIPETE 86.5%~99.7% 2 ] ; 5 HAth AL A 2
B TR AR PR TE 80.9% AR, A B il il
F 225 BRI TRE WIS AR R 5 4 SLCMV
5HA 10 4~ CMGs #E47T 44 (P 22 202585
AWFFEH ) SLCMV 7B HA DNA-A F
DNA-B W &5 H4EAE, 4wt 8 4~ ORFs, flfh
AV2 JE[H, JE TR CIHHERT o, R
i PRm #E 4 2K 2 R4 (ICTV, 2021 ) S r2K,
FE WA RTEE ( Begomovirus) 154
SR AERE (Geminivirus) K —ANE, HA WA
By 1B ZH 5y By L DR 4H 45 R R A, XA Y Y
begomovirses ', HA AV2 geldFEHE R “IH{
F7 (0ld World ) 269, ANEA AV2 4ifib ik
“HHAR”  (New World ) 2ok, DNA-A 4%
HS g 6 NEMA A CP EHEAR AVL R, &
56 shiy AV2 3L, HAME 4% Rep M
) ACLIEIA, Zifth TrAP & K AC2 LN, ZifY
REn 1y AC3 JEH S S5ER R ERGZ N



194 o AE A F AR

H45%

DG1922 A/B Col A/DG1922 B Col A/B Mock

DG1922A /Col B

MRE/cm

44,33

21.75°

9.83%

41.25°

22.98°

B HERN S 27 Kbk ; ARVNEFERIR 2583 (P<0.05) .
The plant height is the height on the 27th day post inoculation; Different lowercase letters indicate significant difference (P<0.05).

B 3 DG1922A/B #1 ColA/B B MR EA S K X XA & EF I 18 H A ZHmER

Fig. 3 Nicotiana tabacum plants infected with infectious clone of ColA/B and DG1922A/B combinations and
cross combinations inoculation

AC4 H:[H; DNA-B #4if% 2 1~ H, BV 4ifd
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AR A R T R E SLCMV 5 H
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BE5 | R R S 40 B > A 0 B 1 i
SLCMV F580% Itk R . BUERRTER Rep FEHH
AC1 9t , SR EETEAY) & HIAS AT s iy
i, Rep &[5 1 8 A H AL 52 2 1Y
MEHAER, X558 DNA ZHIEL | 2L
1EFEFTEEY . 2020 4F WANG ZU Y asiige T

SLCMV-HN7 HI SLCMV-Colombo X 7 [G4H i £
WRRE ST, I P8 X ACT 4ifi% Rep FE B k2
HANRASIAE, H#EN SLCMV-HN7 205 1155 42
T Rep HEHTE C Rk T 7 MR, FEH
Ho S BEAL . ARF R E B Y Comb .

HN2123, HN2124, DG1922 #l GZ1924 /¥ 5143
MR8, Fif o B RR 7 9afith Rep & 1) ACL 2
P HIE) 3 uifffE C—T mAs, ffiff Rep M
H BN AR AT AR ( CAA—& BT TAA) , &
E Rep C KRyl k 7 AN IERR . X5 — 2P i
SLCMV-Colombo 1 SLCMV-DG1922 {5 Lk 7
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FEAD A AR IR R B, AR B T ALY 4
SLCMV-DG1922 XU By 4/ ML 17 d LA, ANig
fiEr i 7 A o AE IR, 1 SLCMV-ColA/B
ZHIRF Col A/DG1922 B 3¢ X T 4 14 | FE 3 i1 i
BRI 7 1) B MR MR B AL L .

HE SLCMV 4rE¥1 DNA-A 407 380% 5
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