O % R 2023,4004): 747-756

Journal of Fruit Science

DOI:10.13925/j.cnki.gsxb.20220459

ERTIAEAFEH FERERES
EEERMRLOEME
XNEW, Bk RILE, JDitE, 5 R

ALK R 2 5 R AR S, 5 A5 830052)

i E: (B0 5] A 7 FL9% RO g B T 1 (Wilsonomyces carpophilus) 15 S0 i FE A 32 HEE A Fh 28 Kk 1 o
(75 8 3, 5- /K i 1 (DNS ) VA 1 401 f Bk e At Bty 110 Pl 24 J LTS PR IR0 , FE i 7 B9 5 2 v SR D1t
BRI 1= G4 Ja DU B RE PR K 7R AE DR SR Y i R DL SR T B TE AR A AN ) 5 S0 8% 70 46 A T 3 ) = AR R SRl L 2 2%
A FU RS TR R (PG) 3 F BE - FURH S IR TG (PMG) 55 6 R 41w B [ e e, HLRRS M 2 BB 22 5% 0 W L )i 1= e 7 4
W 7 7 A PR A LR B4 A T PG R PMIG R P B v » 7 Y 2T 448 3 T PR S M1 i S i (PODD) B S AL 7 4L
it (SOD) i A Ak Sl CCAT) 3 Tyt S A il 5 P BB g SR ) 16 B 422 S BT IF) (9 A 4 52 2 BT+ E T B a4 L4530 o vk A 7
TR )10 B BO% I FR b e AR, B o Sz g SR U 0 1 e T A P B AR A M T

BRI WA T AL s G SR TR TR 5 0 B A s PSR (L I

FES S :5662.2 RKFRASES: A TEHS :1009-9980(2023)04-0747-10

The kinds and activities of main enzymes in the pathogenic process of

shot hole disease caused by Wilsonomyces carpophilus in Prunus armeniaca

LIU Chuli, LU Hailong*, CHEN Hongjin, SUN Hongtao, MA Rong’
(College of Forestry and Landscape Architecture, Xinjiang Agricultural University, Urumqi 830052, Xinjiang, China)

Abstract: [Objectivel Prunus armeniaca is the origin species of apricot widely cultivated in the world,
and an important germplasm resource of characteristic fruit trees in Xinjiang, China. The occurrence of
perforation disease of drupes has become an important factor threatening the healthy growth of the wild
fruit forest. Wilsonomyces carpophilus is the most serious pathogen causing perforation disease, which
can not only damage the leaves of stone fruit plants, but also damage the fruits and shoots. The study
aimed to clarify the kinds and activities of main enzymes in the pathogenic process of shot hole disease
caused by W. carpophilus in P. armeniaca. [Methods) W. carpophilus were cultured for 10 days on
PDA medium, the hyphae were added into induction media containing sucrose, pectin, CMC, cellulose
particle, filter paper powder, and cotton pectin or P. armeniaca leaves respectively as inducers. The me-
dia 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 healthy leaves of P. armeniaca
were inoculated with W. carpophilus, and the blank culture medium was used as control. Samples were
taken on 2, 4, 6, 8, 10, 12, 14 and 16 d after inoculation. The samples tissues were cut into slices and
put into mortar, grinded with sodium chloride at 4 C, centrifuged at 4 ‘Cand 5 000 r- min™ after filtra-
tion, and the supernatant was collected as the crude enzyme for later use. The 3,5-dinitrosalicylic acid

(DNS) and the Coomassie blue staining method was used to detect the kinds and activies of cell wall de-
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grading enzymes. The absorbance of the reaction mixture was measured by UV-Vis spectrophotometer,
and the the enzyme activities were calculated according to the reducing sugar released. The degradation
of Apricot leaves by cell wall degrading enzymes produced by W. carpophilus. The obtained enzyme so-
lutions induced by 7 inducers (20 mL) were inoculated into the leaves of P. armeniaca by in vitro nee-
dling method, and the inactivated enzyme solution was boiled as the control treatment. The leaves were
cultured at about 25 ‘C under light conditions, and the changes of leaves were observed after 7 days.
The extraction and activity determination of the antioxidant enzymes from the leaves of P. armeniaca.
1 g of P. armeniaca leaves were weighed, cut into pieces and put into a mortar. An appropriate amount
of phosphate buffer was added and ground into a homogenate in an ice bath. The mixture was frozen
and centrifuged at 12 000 r-min™ for 30 min at 4 ‘C, and the supernatant was used as the crude enzyme
extract. The activity of peroxidase (POD) was determined by guaiacol method, and the activity of super-
oxide (SOD) was determined by tetrazolium azolium reduction method. The enzyme activity was calcu-
lated according to the formula. [Results] The W. carpophilus produced six CWDES, including xyla-
nase, PG, and PMG) under the induction of different carbon sources. However, there were some differ-
ences in the activity of enzymes under different inducers. The CWDES was produced in the leaves of P
armeniaca after infection by W. carpophilus. The activities of the PG and PMG were the highest, while
the activities of the carboxymethyl cellulase were the lowest. The PMG and PG of pectinase were se-
creted the earliest in the pathogenic process of W. carpophilus, and the pectinase had more pathogenic
effect on P. armeniaca leaves than cellulase. The cell wall degradation enzyme solution added with dif-
ferent inducers showed different degrees of degradation after inoculation on P. armeniaca leaves, and
the control leaves showed no symptoms. Among them, the enzyme solution induced by sucrose, pectin
and P. armeniaca leaves presented yellowish brown spots 2 days after inoculation on the leaves, and
black brown spots 7 days after inoculation, and the degradation degree was severe. The enzyme solution
induced by the microcrystalline cellulose, carboxymethyl cellulose (CMC), filter paper powder and de-
greased cotton bran on the leaves presented smaller lesions. The activities of the peroxidase (POD), su-
peroxide enzyme (SOD) and catalase (CAT) increased firstly and then decreased with the extension of
infection time. [Conclusion] In conclusion, the pectinase would play an important role in the pathogen-
ic process of shot hole disease caused by W. carpophilus in P. armeniaca. The leaves of P. armeniaca al-
so produced the antioxidant enzymes to resist the pathogen, indicating that the leaves of P. armeniaca
could reduce the damage of reactive oxygen species production in the plants by regulating their own an-
tioxidant enzyme system after being infected by W. carpophilus. The results would provide a theoretical
basis for the molecular pathogenic mechanism of the pathogen and be of great significance for the pre-
vention and control of perforation disease.

Key words: Prunus armeniaca; Shot-hole disease; Wilsonomyces carpophilus; Cell wall degrading en-

zymes; Antioxidase
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Table 1 Comparison of the activities of cell wall degrading enzymes produced in different inducer media (U-mL")
Y11 BE P& fif i Cell wall degrading enzymes
s - A - — A PTEEE -
Medium PAKEE  SRLANREE  RTEMEN AR e e
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PMG PMTE
JERE Sucrose 961.896+17.101 cC 1397.175434.450 aA 1 010.952+5.844 bcBC 945.544+26.179 cC 1 061.566+15.658 bB 13.127+5.636 dD
R Pectin 38.908+2.218 eE 1 585.614+0.779 aA 61.489+2.634 dD 83.551+£6.229 cC 426.168+1.189bB  5.211+1.745 {F
FRPELIYER CMC 16.067+1.871dD  563.215+9.290 aA 15.028+1.189 dD  44.358+3.633cC  128.715+4.694 bB  8.510+2.285 dD
(AT i 16.326+0.687 cC 552.3134£20.763 aA 17.105+1.038 cC 38.389+0.779 cC 125.081+1.579 bB  21.703+8.025 c¢C
Cellulose particle
JEYKJE Filter paper  38.908+2.994 c¢C 519.350+24.951 aA 35.014+6.673 cC 24.632+1.373 cC 121.18842.125bB  16.426+4.120 cC

21.777+1.373 dD
22.296+0.519 cC

561.917+8.366 aA
600.072+5.850 aA

H#4E Cotton
B A

P. armeniaca leafs

19.960+2.634 dD
50.069+25.063 cC

2.573£1.143 eE
21.703+1.745 cC

40.206+2.634 cC
49.031+£3.374 cC

140.395+0 bB
165.053+2.993 bB

A FNG FRARER 5%KF 22 5 3 1 AN RS MR 1%k 27 k. R
Note: Different small letters represent significant difference at p<<0.05; different capital letters represent significant difference at p<<0.01. The

same below.
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The wound on the left-hand side of each leaf was mock-inoculated (control); A. Enzymes form sucrose medium; B. Enzymes form P. armeniaca
leafs medium; C. Enzymes form filter paper medium; D. Enzymes form cellulose particle medium; E. Enzymes form CMC medium; F. Enzymes
form cotton medium; G. Enzymes form pectin medium.
Bl 1 FERITIAEEING S 4 AR RS R ER

Fig. 1 Degradation of P. armeniaca leaves by cell wall degrading enzymes produce by W. carpophilus

x2 ERIBEEREINRSSFV T LR TEH AERONESER
Table 2 The results of the degradation of the P. armeniaca leafs by enzyme solution produced by W. carpophilus under

different exogenous inducers

i/l N Hp A JEALE [CSIEE RWPRLER A P
Inducer Sucrose P. armeniaca leafs Filter paper Cellulose particle CMC Cotton Pectin

PR B ELAR 2.620+0.110 bB 4.777+0.092 aA  1.380+0.173 dD 1.340+0.032 deD 0.613+0.015 fE  1.097+0.035 eD 1.883+0.041 cC
Average diameter
of lesion/mm
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Fig.2 Changes of cellulase activity in the leaves of P. armeniaca infected by W. carpophilus
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Fig. 3 Changes of pectinase activity in the leaves of P. armeniaca infected by W. carpophilus
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