FE I B4
ACTA PHYTOPATHOLOGICA SINICA 48(6): 822-832(2018)

doi; 10.13926/].cnki.apps.000140

1R 5 5 B I W = BR LR S I T B AR AY
RFRBERSH

ERR T, T, KL BEwm, F o8
(BN A IR AR ST B, BEBH 550081 5 2 BLARAR AL I lk&?k%rsb AR 611130 J\Jlljw%%%?u HFH 550025)

WE R TN IR BN T (Alternaria alternata) W R BRHTME AR -5 SUR A RAE IR 1922 5%, R A Biolog il AY4:
AL T HUHERAK (6-5 Fl 6-11) FIEUTE # (J6) 19 950 R A, Z5R R Pidk bk MEUR R CER Y A —
0,2 MU A RN RE QPR RE AR T A AR D-H R, PUE TR AR 6-11 B SRR IR BRI h AR L- S 2R, M5
AR E A BEAC 24.74% .85.26% \97.14% ,89.83% MM Bk A B BEIR  BA T 1215838 M pH 3 I R T s LA R BEE
P I T8 2 B P 5 BEAE 38 10% S AL 4R 6% S 5% TR .20% £ K% 6% T IR4M (6% IR & \12% ZLER%M ,200 mmol -
L B 4M . 100 mmol - L 55 2 4% . 100 mmol - L™ 5 F4M N 20 mmol - L™ N AHBRAN (1935 B0 IE #AC i, AR AETE 20~ 200 mmol -
L H2R IR A5 3 v AT pH & MR 3.5~10.0, 3@ 290 6.0, WFSE 4554 Bh T 1 ff 00 5 25 AL B 1 38 Rl oK
FRPE B0 A pH PRSI 77, [T AR 4878 T 20 B0 TR X M A R b M A T AE ML
SRR L MR DR B TR 5 R PRI AR R RI M s KA

Difference analysis between azoxystrobin-sensitive and -resistant isolates of Alter-
naria alternata causing tobacco brown spot in metabolic phenotypic characteriza-
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Abstract: In order to assess the metabolic phenotype difference of azoxystrobin-sensitive and -resistant isolates
of Alternaria alternata, the pathogen of tobacco brown spot, 950 metabolic phenotypes of both resistant isolates
(6-5 and 6-11) and sensitive isolate (J6) were compared using Biolog phenotype microassay technology. Results
showed that the metabolic fingerprints of the two resistant isolates were nearly the same as that of the sensitive
isolate J6. However, the two resistant isolates could not metabolize nitrogen substrate D-mannosamine that
metabolized in glycolysis, while isolate 6-11 could not metabolize nitrogen substrate L-ornithine that metabolized
in urea cycle. A. alternata was able to metabolize 24.74% , 85.26% , 97.14% and 89.83% of the tested carbon,
nitrogen, sulfur and phosphorus sources, respectively. It showed decarboxylase activity, while no deaminase
activity. It could metabolize in various hyperosmolytic solutions, including up to 10% sodium chloride, 6%
potassium chloride, 5% sodium sulfate, 20% ethylene glycol, 6% sodium formate, 6% urea, 12% sodium
lactate, 200 mmol -L"'sodium phosphate, 100 mmol-L" ammonium sulfate, 100 mmol-L" sodium nitrate or 20
mmol - L' sodiumnitrite, but not metabolize in 20-200 mmol-L" sodium benzoate osmolytic solution. It was able

to grow in pH 3.5 to 10.0, with optimal pH around 6.0. These findings help to know the nutritional requirements
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of A. alternata, and its adaptabilities to different osmolytes and pH environments, and help to understand the

potential resistance mechanism of A. alternata to azoxystrobin.

Key words: Alternaria alternata; azoxystrobin; fungicide resistance; phenotype microassays
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Conidial germination sensitivity of both azoxystrobin-sensitive and -resistant isolates

of Alternaria alternata to azoxystrobin and the mutation sites of cyt b gene

EC,,value/mg-L"

Isolate Resistance ratio cyt b mutation site
-SHAM +SHAM
J6 5.66 0.22 - No mutation
6-5 445.55 5.56 25.28 No mutation
6-11 239.77 11.64 52.91 Mutation at L244F and V259A
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Fig. 1 Metabolic fingerprint comparison between azoxystrobin-resistant isolate 6-5
and -sensitive isolate J6 of Alteraria alternata

Green represents metabolic fingerprint of isolate J6; Red represents that of resistant isolate 6-5; Yellow represents common
fingerprints between J6 and 6-5. Horizontal axis of 1 to 12 and vertical axis of A to H are the layout of Biolog PM MicroPlate.
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Fig. 2 Metabolic fingerprint comparison between azoxystrobin-resistant isolate 6-11
and -sensitive isolate J6 of Alteraria alternata
Green represents metabolic fingerprint of isolate J6; Red represents that of resistant isolate 6-11; Yellow represents common

fingerprints between 6-11 and J6. Horizontal axis of 1 to 12 and vertical axis of A to H are the layout of Biolog PM MicroPlate.
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Table 2 Carbon and nitrogen substrates efficiently metabolized by both
azoxystrobin-sensitive and -resistant isolates of Alternaria alternata

Category Well Substrate Well Substrate Well Substrate

Carbon 1-A2 L-arabinose 1-B11  D-mannitol 1-D9 a-D-lactose
1-A6 D-galactose 1-C6 L-rhamnose 1-D10  Lactulose
1-A10  D-trehalose 1-C7 D-fructose 1-D11  Sucrose
1-A1l  D-mannose 1-C9 a-D-glucose 1-E8 B-methyl-D-glucoside
1-B2 D-sorbitol 1-C10  Maltose 1-E10  Maltotriose
1-B8 D-xylose 1-C11  D-melibiose 1-F11  D-cellobiose
2-A5 v-cyclodextrin 2-B12  3-0-B-D-galactopyranosyl-D-arabinose ~ 2-C12  Palatinose
2-A6 Dextrin 2-Cl1 Gentiobiose 2-D1 D-raffinose
2-B4 Amygdalin 2-C3 D-lactitol 2-D5 Stachyose
2-B6 D-arabitol 2-C4 D-melezitose 2-F6 Quinic aicd
2-B8 Arbutin 2-Co6 o-methyl-D-glucoside
2-B10  i-erythritol 2-C7 -methyl-D-galactoside

Nitrogen 3-Al2 L-glutamic acid 3-G10 D, L-a-amino-caprylic acid 3-H11 Gly-Met
3-B6 L-lysine 3-G11  d-amino-N-valeric acid 3-HI12 Met-Ala
3-Co6 D-glutamic acid 3-H3 Ala-Glu 6-A6  Ala-Glu
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