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Enhanced Expression of Deoxynivalenol-Degrading Enzyme DepB in Bacillus subtilis by Optimizing Expression Elements

YAN Ruxue, LI Yue, NIU Jiateng, LU Zhaoxin, MENG Fanqgiang, ZHU Ping, LU Fengxia>l<
(College of Food Science and Technology, Nanjing Agricultural University, Nanjing 210095, China)

Abstract: A deoxynivalenol-degrading enzyme DepB was successfully expressed in Bacillus subtilis RIK 1285 in this
study, but the fermentation level of DepB was low, which hinders its application in food and feed processing. Thus, an
integrative strategy of transcriptional and translational regulation was explored to enhance the expression level of DepB.
First, nine single strong promoters were selected to replace the original promoter P,;, among which the recombinant bacteria
mediated by the promoter P, gave the highest enzyme activity of 29.59 U/mL after fermentation. Second, four promoters
(P> Powens Pyorve» and P,,;) with relatively high DepB expression levels were chosen to construct a dual-promoter system.
DepB mediated by the dual promoter P, ;-P,,,; reached the highest activity of 48.87 U/mL. Moreover, the DepB activity
P, reached 69.17 U/mL, which was 4.79 times
higher than that of the original strain (14.45 U/mL). Finally, DepB expression level was further improved by optimizing

of Mutant-5 with optimized core region (-35 and -10 boxes) of P, -
the ribosome binding site (RBS) sequence of the promoter P, and the enzyme activity of RBS15 reached 115.15 U/mL,
which was 7.97-fold higher than that of the original strain. The results suggest that combined transcriptional and translational
regulation is an effective strategy to improve the fermentation level of recombinant proteins.
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Fig.2  Expression levels of DepB mediated by different signal peptides

22 HURBNT E A B R RIA KT R

KT AEREFIKT FiR @ DepBI R L KT, WEHET
9 AN EAG BRSO R BT & RIER B BT Pyso
KIET2 WG, ANFEES T 5 B DepBR A MUR % 5+ 82
Ko BT Poss PoporMP AR I HP 5 J5 55 S 4T
PERE, B 1409 N28.61. 29.59 U/mLAI22.44 U/mL
(E3A) o HHRBIT P, ot/ F 1 DepBRgE /1 5
FE IR B PRIN2.05 £, AL PR R 5 SDS-PAGE 73 #t
3BT, 7E37 kDafftit AR FEE A& . A
KW, BT P,, R EE B TFREST, Ko
FHIBENLHEE . o-VE BT BEAMyYZ 1N & 22 i (204 K1 2
TP S IFIA AT, I AR T4 R — 3.
MAE BN Py /F T A DepBf™= & LR 3 1P, H i, 1%
5Niu Jiafeng %Sk i 2 1P, Hi A 5 TRLL- K 4Tk
[zl (BlAase) ik K-V 5w (AT 70 45 R Al e . H bk mT
W, B RIER—E3FRIEZN T, AN FEHEE 0 FRIEK
A& AR

1= L TR
35 A
~ 30F
E 25t
220}
315k
s 10
g g-ﬂ|ﬂ|m|ﬂ|m| |H| |ﬂ| J

Py Pes Py Pani Prg Pucs Pop Py

P P,

i

hag Lsach

AT

mD

g &

\a S O& &
» AN §
% ¥ M

R7R79 QY R7RIRT /¥R ¥

AARFERFF M EHDepBif /1: B.HEZHDepBlfISDS-PAGES T
3 AW I f Al DepB A ik K1
Fig.3  Expression levels of recombinant DepB mediated by different
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