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Effects of cadmium stress on cadmium subcellular distribution and non—protein thiol of Agaricus brasiliensis
ZHOU Yu'?, ZHANG Conghui'?, WENG Boqi®, CHEN Hua® LIU Penghu®™

(1.College of Horticulture, Fujian Agriculture and Forestry University, Fuzhou 350002, China; 2. Agricultural Ecology Institute, Fujian
Academy of Agricultural Sciences, Fuzhou 350013, China; 3. National Engineering Research Center of Juncao Technology, Fujian
Agriculture and Forestry University, Fuzhou 350002, China)

Abstract: In this study, Agaricus brasiliensis strains J1 (high Cd—accumulating strain) and J77 (low Cd—accumulating strain) under
different concentrations of Cd stress were used as research materials. Using differential centrifugation and an enzyme-linked
immunosorbent assay, we investigated the mycelial growth, Cd subcellular distribution, change in the content of small-molecule non—
protein thiol (NPT) compounds, and activity of small-molecule NPT compound—metabolizing enzymes that were related to intracellular Cd
chelation, which revealed the response mechanisms of different Cd accumulating strains to Cd stress at the cellular level and enzymatic
activity. The results showed that as the concentration of external Cd increased, the growth of the hyphae of the two strains was inhibited,
and many aerial hyphae appeared. There were more aerial hyphae of J77 than that of J1. The distribution of Cd in the hyphae of J1 and J77
followed the order of cell wall > cell sap > organelles, which indicated that the cell wall could hold Cd**. The activities of glutathione S—
transferase and glutathione peroxidase (GSH-Px) in strain J77 were higher than those in J1. The changes in the phytochelatin (PC) and
NPT contents in J77 and J1 were consistent, and showed "stimulation at low Cd concentrations and inhibition at high Cd concentrations".
Correlation analysis showed that Cd stress was positively correlated with the GSH-Px content, and the NPT content was significantly

positively correlated with the PC content. The Cd detoxification mechanism of A. brasiliensis mycelium included cell wall deposition, heavy

metal partitioning, and synthesis of NPT substances. Different strains exhibit different response patterns to Cd stress.

Keywords : Agaricus brasiliensis; cadmium; subcellular distribution; non—protein thiols compound
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Table 1 The effect of Cd stress on the growth of J1 and J77 hyphae
SN T v A K JH B Growth rate/(mm-+d™) B 22 K # Mycelial growth vigor 475 Color
Cd concentration/(mg-kg™) 1 177 1 177 J1 177
0 0.80+0.03a 0.73+0.02a ik MR B IGIE| IGAE|
2 0.69+0.04b 0.63+0.02b BOAUH AR 6 T s ESE| =
4 0.62+0.02bc 0.57+0.02¢ 2 e A e B T
6 0.56+0.03cd 0.54+0.01cd B AR LT T i
8 0.51+0.02de 0.54+0.02cd LR v LT T T
10 0.44+0.04e 0.51x0.03d LR UV LT T T

T PR B LR v 22 5 ANR/NE RS R — hl i AN TR Ah BRI 2 22 18] 22 5 2. 2% (P<0.05) . R IA].

Note: Data are presented as mean + standard deviation. Different lowercase letters indicate significant differences between different treatment

concentrations of the same variety (P<0.05). The same below.

Bl SREMaxt)1 )77 B LA KE
Figure 1 The effect of Cd stress on the growth of J1 and J77 hyphae
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il 5 475t o A 5 A 388 o, 1 RN 077 BRI B GST I 1
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J77 B RRTE 2~10 mg- kg™ 2 [A] GST I M B ARAIR X BE
.o JT7THERRTESS0.2.4.6.8.10 mg-kg' 5 J1 %
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Table 2 The subcellular distribution of Cd in the hyphae of A. brasiliensis J1 and J77

NI N v I BE Cell wall(F1) 2 %% Organell(F2) LI Cell sap(F3)
Cd concentration/(mg-kg™) 71 777 71 777 71 177
0 0.52+0.01a 0.46+0.00b 0.35+0.01d 0.27+0.01e 0.47+0.02b 0.39+0.02¢
2 2.67+0.05a 2.34+0.12b 1.06+0.01d 1.00+0.03d 2.27+0.04b 1.91+0.15¢
4 10.46+0.05a 6.66+0.33¢ 3.61+0.47e 2.51+0.01f 8.03+0.13b 4.47+0.01d
6 17.13+0.32a 10.24+0.16¢ 6.86+0.19d 2.97+0.07f 14.91+0.04b 5.71+£0.59¢
8 44.03+0.30a 15.66+0.24¢ 10.91+0.04d 5.87+0.06f 23.71+0.02b 8.72+0.30e
10 54.04+0.78a 20.67+0.84¢ 15.46+0.35d 9.24+0.18f 30.24+0.37b 13.61+0.02¢

T R BRI T (AR 22 5 AR/ NE T BEROR [FIAT 25 A B2 1) 22 57 W 25 (P<0.05)

Note: The data in the table are the average value + standard deviation; different lowercase letters indicate significant difference between the same

treatment concentration of different varieties (P<0.05).
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Figure 2 The distribution ratio of Cd subcellular components in

the hyphae of A. brasiliensis J1 and J77
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3 {REMERT GST & 2400
Figure 3 The effect of Cd stress on GST activity
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Figure 4 The effect of Cd stress on GSH-Px activity
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Figure 5 The effect of Cd stress on NPT content
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Figure 6 The effect of Cd stress on GSH content
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Figure 7 The effect of Cd stress on PCs content
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Table 3 Correlation analysis of different indicators

e e GST ik Mk GSH-Px i 1k NPT %5 i GSH % i PCs 751
f::::{ Cd stress GST activity GSH-Px activity NPT content GSH content PCs content
1 177 1 177 n 177 n 177 n 177 n 177
FBIIA Cd stress 1
GST &k GST activity 0.206  -0.458 1
GSH-Px i GSH-Px activity 0.543*  0.357 0.249  -0.003 1

NPT % # NPT content -0.683 -0.131 0412 -0.444 -0.535 -0.548 1

GSH 1% 1 GSH content -0.738 -0.309 -0.393 0449 -0.075 -0.160 0.206 -0.539 1

PCs 1% 1 PCs content -0.222  -0.041 0.615%* -0.484 -0.463 -0.432 0.827** 0.981** -0.380 -0.693 1

RIS IR ORFE P<0.05 /K-8 35 AH T P<0.01 KAl B 54 56 o

Note:* and ** indicate significant correlation at P<0.05 and extremely significant correlation at P<0.01,respectively.
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