MR B SERBHY Modern Food Science and Technology 2024, Vol.40, No.2

FEZF T EYQ1PEE R RKIRE KRR
ERERIRIA MRS

BFE, B
(eI XFRBAFE T2FR, T A M 510640)

WE: = ARFEHI (Zearalenone, ZEN) Z—RF LT L ELY. AP0 AAEF, BALMA. BEFK
BHFLE, EHRERGSM T FARAFAE . AR AT 6445 2] — bk Z A %% ZEN 094632 3F 54T & Bacillus
subtilis YQ-1, 4~#mfeAE4k 12 h /& ZEN (20 pg/mL) #FfR 5L 98.36%. 4RI Mo tn it T 4%, M ZEN &A%
B As T amfefi Rk d ., ASEIvA ZEN B & A 4847, I YQ-1 @t & @ ZEN ibs &G, 4465885740
M, MT R FEREE. RS T, FA S FABEF (0G). T oA -A-D- X ¥ 4EH (DDM). Triton X-100
F= Triton X-114 £ 4 I & & 3 IH 1o NaCl Ak Z 4L B G 2 258, [0 IReG L& & B ZEN [EffE MR £, AT
BE A FIR A R IIF 5 09 /KA B G #EER A 12 h W 2F 20 pg/mL ZEN #4945 A 64.09%, #EEZE G454 9.86 ng/mL,
BEE A4 043 U, E MBI A /G 54 ZEN BBz k L2 T S5 sk, A3 5 30478 A 4L ZEN g 8a 69 A7 5
A BEH FEF ORI R 3R,

KR EARFFHT; AHEMR; REE; T

SCEHE :1673-9078(2024)02-100-108 DOI: 10.13982/j.mfst.1673-9078.2024.2.0284

Membrane Protease Studies of the Degradation of Zearalenone by Bacillus subtilis
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Abstract: Zearalenone (ZEN) is a fungal toxin commonly found in moldy cereals and feedstuffs. It has reproductive,
mutagenic, and carcinogenic effects and is often detected at levels exceeding the standard levels in cereals worldwide.
Bacillus subtilis YQ-1 efficiently degrades ZEN (20 ng/mL) at a rate of 98.36%. Based on its cellular localization, it was
speculated that ZEN was localized to the cell membrane surface. In this experiment, the ZEN degradation rate was used as
an indicator of the successful extraction of ZEN from the cell membrane surface of YQ-1, and combined with amino acid
sequence analysis, possible degradation enzymes were speculated. The results showed that the amount of protein extracted
with octyl-f-glucoside (4-OG), dodecyl-f-D-maltoside (DDM), Triton X-100, and Triton X-114 as membrane protein
extractants was significantly higher than the amount extracted with NaCl and urea, but the ZEN degradation activity of the

extracted membrane proteases was notably lower. Moreover, the aqueous phase crude enzyme solution obtained when using
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butanol as the extractant was less effective at 12 h. The degradation rate of 20 pg/mL ZEN within 12 h was 64.09%, the

protein content of the crude enzyme solution was 9.86 pg/mL, and the enzyme activity was measured to be 0.43 U. The amino

acid sequence comparison revealed a possible o/ hydrolase in the crude enzyme solution. The extraction of this degradation

enzyme laid the experimental foundation for subsequent ZEN degradation enzyme extraction and further investigation of B. subtilis

as well as its ZEN degradation enzyme in in vitro mycotoxin studies. The study of B. subtilis and its ZEN-degrading enzyme

offers support to the prospect of in vitro detoxification of mycotoxins.
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Table 4 Sequence comparison results of different peptides

TKEA 7 NCBI b3t 57 G FELE /%
P1 EAYPGDVFYLHSR ATP &85 o T2 REFIAE 100
P2 EHALLAYTLGVK GTP- £46%% HEEFIATH 100
P3 GQLLSTWVFGGTHSFKYELIDGDK DnaD (JEW &) && FIATH B 100
P4 HFSVEGQLEFR B &4 2 EHHRA 100
P5  HKIETYNENNIATVICMTCIITLIAISISLIEGYLDESI Bi% &l 1R £ Bt 5, 65
P6 LGEIIGK PAS S-box & & #5 #) 3%, FIATE B 100
Lane 1 p7 IGLFGGAGVGK ATP 4B B 45 B AT H 100
P8 LNEQNMLHILYPKFFPNIDSDDWLADQSILGR B EH B KB B 90.62
P9 IWHHTFYNELR &G HEEF A 100
P10 SLDMDRTSSSNATSIISPVQVTGQMTT FEEER%EEES FI0ATH B 65
P11 SVTSMWNFDDKENEQNQDSDGTSMK LyRR #FFTF &G B F AT 80
P12 SYSSPNNKRTIDLK RS PEBT AT 83.33
"""""""" Pl ASLDGAAK M60 5 ik 4B, Mk s F AT 100
Lane2 P2 KDAEAAK M23 Rkt & Ik B FRAME 100
P3 NVAAIK 4 DUF11 £H#% %4 AL S AT 100
''''''''' P1 DIILMIPFVRQCAGNIAPSFQAIR (& =) FTKAE S FOATH 47.22
Lane 3 P2 HHKLLSALQWILVAASGAISGLSIVVK D-2- % I BBL A B FRANERA B 46.43
P3 KRPIKVSVGQGLIIIKPNVFNPK A MOREG "R B AT 83.33
P4 IGGIGTVPVGR EF Tu/IF-2/RF-3 %% GTP 8 * 3047 & AGSPI 100
"""""""" Pl FVIGGPQGDAGLTGR S- Bt T AL A A B 5N AT 100
P2 IGLFGGAGVGK ATP & B 4 EABFRAA 100
Lane4  p3 MGDTSWPADIDEDKNNSNISDDNFFFNRK SpaA ’i)j;‘ zgf &= ARG AT 60.0
P4 MIEEHKTSYWYEEDSIVCEEERLDAVR ARG H Bl Rk W}’g ﬁg * 83.33
Lane 5 Pl NSESIDKSNA A BARES | LRGSR FIRHE B 88.89

Ze X 1B

R 5 FRERS/KIREEZ [BA0FFFIRRILIEELER

Table 5 Comparison of sequence similarity between peptides and hydrolases
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