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Callose Fluorescence Labeling and Function in the Different
Soybean-soybean Mosaic Virus Combinations

WU Si-si, LI Wen-long,XIAO Dong-qiang, HOU Chun-yan, WANG Dong-mei
(College of Life Science ,Agricultural University of Hebei ,Baoding 071001)

Abstract; The selected six varieties of soybean and four different strains of soybean mosaic virus(SMV ) are di-
vided into nine combinations that respond to different resistance levels. Through the symptom observation of inocula-
ted leaves and the upper leaves,aniline blue staining followed by fluorescence microscopy,and pharmacological ex-
periment, we wanted to study the characteristics of callose( B-1,3-glucan) accumulation in combinations of different
resistance levels and the function of callose in the process of soybean and SMV interaction. The results showed that,
in the earlier period of time after inoculation(6-72 h) , callose fluorescence in the mesophyll cells of different combi-
nations , which resistance levels ranges from 0 to 3, were observed at different time depending on different resistant
leveles of combinations and the emergence time of callose fluorescence was closely related to the resistance levels. In
another words, the variety was more strongly resisting to SMV and can earlier find the callose fluorescen at the sites
of inoculation. However, callose fluorescence had not been observed in the combination that responded in resistance
level 5. In addition,in the combinations responding in resistance level 0 and 1 ,necrosis in the upper leaves was ob-
served and the viral RNA of specific coat protein( CP-RNA) was detected by RT-PCR analysis following pre-injec-
tion of 2-DDG ( an inhibitor of callose synthesis) . Therefore ,the deposition of callose at the sites of inoculation could
limit the transportation of SMV in mesophyll cells, indicating that callose plays an important role in the resistance of

soybean to the infection of SMV. All the results above indicated that,the variety more strongly resisting to SMV can
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earlier find the callose accumulation at the sites of inoculation . Callose accumulation related closely to the resist-

ance of soybean to SMV.
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Table 1 The identification results of resistance levels in different combinations

Ny RRHR/AERE AR
SN
Different Incidence/ (%)
Reaction type
combinations inoculation Disease index

IR FE L Hz 1 (1]

The generation time

O WG B € 5 5™ A e )

The generation time of

SRS

Resistance level

ofnecrotic spot callose fluorescence

FLE 15 SR N3 N/0 0/72 0
HR 2 SR N3 N/0 0/54 0
HE 1 SR SA N/0 0/52 0
T2 1S54 N3 N/0 1749 5.10
FLE 13 SR N3 N/M 26/58 22.41
FLE T SR SA N/M 59/72 20. 49
TN T SRR 3238 N/M 49/64 38.28
L 13 5l SC-8 N/MN 62/67 92.54
NF58 545 F N3 N/MN 58/58 100

0 TR 4 K HAJE 6 h
0 A 4 X M 6 h
0 HeMEH 4 X HMJE 6 h
1 FRRS 4 K HAF 6 h
2 RS 6 K A 24 h
2 M T X S 24 h
3 BMIEEH T R HAE 24 h
5 AR 6 K 7

5 M T X X

N/O HeRh M Jm) BRIRFE , A M B AE AR 5 N/M HeRh )R BRIRFE , b A7 AL 5 N/MN Hefh )5 3R 8 , b A0 i SHe A IR 56 A AE -

N/0 Local necrosis of inoculation leaves,no symptom of the upper leaves;N/M Local necrosis of inoculation leaves, there are mosaic on the upper leaves;

N/MN Local necrosis of inoculation leaves, there are necrosis and mosaic on the upper leaves
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Fig.1 Fluorescence at the inoculation sites in cell walls(A,C.E.G.I)and in and outside the necrotic spot(K.M.Q.S.U)

of detected from soybean cv. Jidou 15 leaves inoculated with SMV strain N3 ( resistance level:0)
AAERE 6 hyB:A BB FHOEIR A C MR 12 h;D:C B SO E RS 24 hyFE B HOCIR A G 3R )5 48 h;
H:G B BEIR A LR S 72 h ) 1B S OE B R KR JE 96 h; LK A9BSR A ;M 42 A5 120 hy N M BB 56 A
O: %R0 144 h; PO MBS C I Q  3EF G 168 hyR:Q BB IR ;S HER0JF 216 h; TS B OG- A U R 5 264 h;
V.U BB EIE A sa c e g i 20900 A G E.G.T BI% 3k B P45 X 8 A9 R ko Scale bar =5 x 10 > mm [&] A-J;
Scale bar =1 x 10 2 mm, [& K-V ;scale bar=5 x 10 ~* mm [& a,c,e,g,i,

A :6 h after inoculation ; B:was light micrograph of A;C:12 h after inoculation; D ;was light micrograph of C;E:24 h after inoculation;

F:was light micrograph of E;G:48 h after inoculation; H :was light micrograph of G;1:72 h after inoculation;J:was light micrograph of I;

K:96 h after inoculation;L:was light micrograph of K;M:120 h after inoculation; N was light micrograph of M;0:144 h after inoculation;

P was light micrograph of 0;Q:168 h after inoculation; R :was light micrograph of Q;S:216 h after inoculation; T was light micrograph of S;

U:264 h after inoculation;V was light micrograph of Uja.c.e.g.i is separately enlarged picture of the area on the tail of the arrow in

picture A .C .E G I Scale bar =5 x 10 > mm, A-J;scale bar =1 x 10 =2 mm, K-V ;scale bar=5 x 10 ~* mm,a,c,e,g,i.
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B2 #HZ7SHEEMSARHREEF(AC)MAERERERARE(E.G)HRERTEANE (HERHN 2 %)
Fig. 2 Fluorescence at the inoculation sites in cell walls( A,C)and in and outside the necrotic spot( E.G)
of detected from soybean cv. Jidou 7 leaves inoculated with SMV strain SA ( resistance level:2)

AHRNG 6 hiB:A BYBHHEIR A C.HRN G 24 hiD:C AYBSHEIR A E RS 168 hiFE BB SHOEIR A G355 288 hiH:G A SR v
a.c BN A C Bk BRI Xk B3k, Scale bar =5 x 10 = mm [& A-D;Scale bar =1 x 10 ~*mm, [&] E-H;scale bar =5 x10 ™ mm [& a,c
A:6 h after inoculation; B;was light micrograph of A;C:24 h after inoculation; D :was light micrograph of C;E ;168 h after inoculation ;
F:was light micrograph of E G:288 h after inoculation; H ; was light micrograph of G;a c is separately enlarged picture of

the area on the tail of the arrow in picture A C .. Scale bar =5 x 10 " mm, A-D;scale bar =1 x 10 "2 mm,E-H;scale bar =5 x 10 ** mm,a, c.

RS 6h

24h

264h

E3 EHEIBHAFEMSCSFHAMEL(AC)MGREREREFE(E.G)BRRTEAME (RHREH:5 %)
Fig. 3 Callose fluorescencein cell walls( A,C)and in and outside the necrotic spot( E.G)
of after Jihuang 13 leaf inoculated with SC-8 ( resistance level:5)
ARG 6 hyB A B SEIR A CoMUS 24 hiD:.C B FOEIA E BT 144 b F.E MBSO A G 3RS 264 hy
H:G {35 41 Y6 R H . Scale bar =5 x 10 ~> mm [& A-D;Scale bar =1 x 10 ~> mm, & E-H,
A:6 h after inoculation; B:was light micrograph of A;C:24 h after inoculation; D :was light micrograph of C;E:n 144 h after inoculation

F :was light micrograph of E;G:264 h after inoculation ;h:was light micrograph of G. Scale bar =5 x 10 ~* mm, A-D;scale bar =1 x 10 = mm, E-H.
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Fig 4 Symptom of inoculated leaves and upper leaves of Jidou 15 inoculated

with N3 after pre-injected with 2-DDG ( resistance level:0)
A 7RG 2-DDG J5 EATHERNSE 7 KA HERN i ek s B ) 2-DDG JE BT HEAN S 10 K B AL HSE R ; C: R4 2-DDG 4b #7119 X BRAR K o
Scale bar =1 e¢m, A ;scale bar =0.5 em,B,C,

A ;Symptom of the inoculated leaves at 7 days injected with DDG prior to the inoculation ;B ;Symptom of the upper leaves at 10 days after inoculation;

C;Symptom of inoculated leaves and upper leaves after inoculated with N3 without pre-injected with 2-DDG. Scale bar =1 ¢m, A ;scale bar =0.5 ¢m,B,C
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M1234

1050pb

C D

B S5 LEfrft SMV-CP EE @ PCR &l
Fig 5 PCR results of SMV-CP gene in upper leaves
M :2000bp DNA marker;1,2 4> 3 4 BB % . PH 14 X4 B8 ;3:2-DDG 432 /5 F i it PCR =47 ;
4.XK%22-DDG L EH EMMH PCRZYW A:EE 15 N3;B:FE2S#EN3;C.:FE1SESA;D:FE1 SEN3
M :2000 bp DNA marker;1,2:PCR result of negative control and positive control respectively;3:PCR result of the upper leaves pre-injected with 2-DDG;

4 .PCR result of the upper leaves without pre-injected with 2-DDG A :Jidou 15 leaves inoculated with SMV strain N3

B:Wuxing 2 leaves inoculated with SMV strain N3 ;C:Wuxing 1 leaves inoculated with SMV strain SA;D:Wuxing 1 leaves inoculated with SMV strain N3
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