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Analysis of cell wall degrading enzymes from black spot pathogen and its
pathogenicity
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(Scientific Observing and Experimental Station of Crop Pests in Alar, Ministry of Agriculture/Southern Xinjiang Key Laboratory of IPM
of Tarim University/Engineering Laboratory of Featured Fruit Tree in Southern Xinjiang, Tarim University, Alar 843300, Xinjiang, Chi-

na)

Abstract: [Objective]The cell wall degrading enzymes produced by the black spot pathogen were stud-
ied, and their activities were determined. The role of cell wall degrading enzymes in the pathogenesis of
the pathogens was discussed.[Methods]Jujube black spot disease was isolated from jujube in southern
Xinjiang. Pathogen hyphae were separated from PDA culture medium. The hyphea were added into in-
duction media containing sucrose, pectin, cellulose, filter paper powder, cotton powder, or jujube pulp
as the inducers. The media were shaken in a shaker incubator set at 25 C for 7 days, vacuum filtered to
remove hyphae and spores, and centrifuged at 4 ‘C for 30 minutes at 10 000 r - min'. The supernatant
was used as the crude enzyme solution. The crude enzyme solution was vacuum filtered, and ethylenedi-
amine tetraacetic acid was added to the filtrate. Then ammonium sulfate was added slowly with gentle

stirring until 60% saturation. The mixture was allowed to stand at 4 ‘C for 5 hours and centrifuged at
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4 °C 15 000 r-min for 20 minutes. The supernatant was discarded, and the precipitation was dissolved
with acetic acid-sodium acetate buffer and placed in a dialysis bag. In the same buffer, dialysis was car-
ried out at 4 C for 48 hours and the dialysate was changed every 12 hours. The purified enzyme was
used for enzyme activity determination. Crude enzymes were also extracted in vivo from different parts
of jujube diseased fruit inoculated with spore suspension. The tissues were cut into slices and put into
mortar, grinded with sodium chloride at 4 ‘C, centrifuged at 4 “C and 5 000 r- min™' after filtration, and
the supernatant was collected as the crude enzyme for later use. Activities of six cell wall degrading en-
zymes were measured using the 3, 5-dinitrosalicylic acid (DNS) method and the Coomassie blue stain-
ing method. Among them, the activities of polygalacturonase, carboxymethylcellulase, - glucosidase,
xylanase and polygalacturonase were measured by the 3, 5-dinitrosalicylic acid method using pectin,
carboxymethyl cellulose, salicin and xylan as substrate, respectively. Substrate solution was prepared
with citric acid buffer. Using citric acid buffer solution as the blank, the enzymic hydrolysis was carried
out at 50 ‘C for 30 to 60 minutes. The absorbance of the reaction mixture was measured by UV- Vis
spectrophotometer, and the the enzyme activities were calculated according to the reducing sugar re-
leased. The pectin methyl trans-eliminating enzyme was determined by Coomassie Brilliant Blue meth-
od. The color density of the protein-Coomassie brilliant blue complex solution was proportional to pro-
tein concentration. The differences in color of the solution created by enzymic reactions was used to cal-
culate the cell wall degrading enzyme activity. [Results]Jujube black spot bacteria produced six cell
wall degrading enzymes under the induction of different carbon sources. They were polygalacturonase,
carboxymethylcellulase, B- glucosidase, xylanase, polymethylgalacturonase and pectin methyl trans-
eliminase. However, there were some differences in activity among enzymes under different inducers.
When the jujube pulp was used as the inducer, the activity of B-glucosidase produced by the black spot
pathogen was significantly higher than that of the other five enzymes, indicating that B- glucosidase
played an important role in the pathogenesis of black spot pathogen. Filter paper as the inducer also pro-
duced the highest B-glucosidase activity. The activities of cell wall degrading enzymes produced by ju-
jube black spot in infected jujube fruit was consistent with the results induced by different carbon sourc-
es in vitro, with the activity of B-glucosidase being higher than the other five enzymes. Moreover, the ac-
tivity of B-glucosidase at the junction of diseased and healthy parts was the highest among different tis-
sues sites.[ Conclusion]Different inducers have different effects on the cell wall degrading enzymes se-
creted by the black spot pathogen, and the inducer most favorable for pathogen growth has an important
effect on the enzyme production. Filter paper can be used as a good inducer of B-glucosidase. Combin-
ing the enzyme activity assay results in vitro and in vivo, it is speculated that B-glucosidase is the major
cell wall degrading enzymes that play a role in the pathogenesis of the black spot pathogen. The key
part of the impact is at the edge of the diseased tissue.

Key words: Jujube; Black spot pathogen; Cell wall degrading enzyme; Activity; Pathopoiesis
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Fig. 1 Standard curve of galacturonic acid
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Table 1 Comparison of the activities of cell wall degrading enzymes produced in different inducer media

(U-mg"
Ri#:2E Medium  B-glucosidase PG Cx Xylanase PMG PMTE
JEHE Sucrose 5.10142.274 abA  3.335+0.834 bcAB 2.06+1.425 bB 4.643+£0.544 bAB  4.251+0.664 cBC  6.8x10°+2.00x10"bA
K Pectin 3.76+0.656 bA 9.188+3.503 aA 0.327+0.033 bB 2.093+0.556 bB 12.001£1.364 aA 6.4x1074+4.45%10%abA
£-4E 2K Cellulose 2.779+£0.624 bA  7.259+2.152 abAB 7.75+1.476 aA 7.881£1.531 aA 7.357+1.265 bB 4.3x10°+1.00x10°bA
JEAK Filter Paper 10.104+2.04 aA 0.556+£0.312 cB 1.243+0.508 bB 1.537+0.664 bB 0.458+0.033 dD  2.76x107°+3.10x10°abA
Fi{£ Cotton 6.082+£1.906 abA  0.392+0.247 cB 2.093£1.113 bB 1.929+0.143 bB 0.916+0.087 dCD  2.68x107+5.00x10*“abA
IR AR A Jujube 6.474+2.494 abA  3.074+0.364 bcAB  3.172+1.586 bAB  3.989+£1.731 bAB  0.981+0.26 dCD  7.86x107°+8.90x10°aA

Hra~d FRFR S%AKCF 5 B E M ASD AR 1% K FERREME. .

Note: a-d represent significant difference at p << 5%. A-D represent significant difference at p << 1%. The same below.
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Fig. 2 Correspondence analysis between different inducer media and cell wall degrading enzyme activities
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