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Optimization of an Antimicrobial Peptide R-1 Production
by Brevibacillus laterosporus Lh-1
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Abstract: To improve and optimize marine antimicrobial peptide R-1 production by a newly isolated
Brevibacillus laterosporus Lh-1, Plackett-Burman (PB) design and response surface methodology (RSM)
using central composite design was adopted in culture conditions. MINITAB 15.0 was used for planning
the experiments, data analysis, contour diagrams and response optimizations. In this study, PB design
was undertaken to evaluate the effects of the fifteen factors. By the statistical regression analysis, the
significant factors affecting the novel antimicrobial peptide R-1 in submerged fermentation by Br.
laterosporus Lh-1 were determined as follows: glucose, peptone and CaCl,. Then a RSM was used to
optimize the above critical internal factors, and the optical concentration of the variables were deter-
mined as: 15.72 g/L glucose, 6.01 g/L peptone and 3.29 g/L CaCl,. The content of R-1 was increased
from 82.15 kU/mL to 116.27 kU/mL.
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Table 1 Level and code of variables chosen for Plackett-Burman design

Coded levels

Variable (g/L) Symbol ., .
NH4NO; X1 1 10
Glucose X, 5 25
KH,PO, X3 1 10
Sucrose Xa 5 25
Soluble starch Xs 5 25
MgSO, X 1 10
CaCl, X7 1 10
Peptone Xg 1 15
(NH4),SO;4 X 1 10
Maltose Xio 5 25
Beef extract Xu 1 15
Yeast extract X1z 1 15
ZnCl, X1 1 10
BaCl, X1a 1 10
Dextrine Xis 5 25

% 2 KW RERZFKFEMLgED

Table 2 Boundaries of experimental domain and spacing of levels expressed in coded and natural units

Experimental factor

Code unit
Glucose (g/L, X)) Peptone (g/L, X,) CaCl, (g/L, X5)
-2 5 1 1
-1 10 3 2
0 15 5 3
1 20 7 4
2 25 9 5
AX 5 2 1

%3 ¥EBA R-1 7£ Plackett-Burman it EVA S A E DR

Table 3 ANOVA for the regression equation of antimicrobial peptide R-1 in Plackett-Burman design

Source Seq SS DF Adj MS F value P value
Model 9363.4 15 624.23 7.15 0.035
Residual 349.1 4 87.27
Total 9712.5 19
R*=96.41Y% Adj R* = 82.93%
5.5 y=10.299x-2.3106 CaCl, Lh-1

R*=0.9898
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Fig. 1 Standard activity curve of antimicrobial peptide R-1 > 20
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Table 4 Central composite design and values of antimicrobial peptide R-1

Run 1o X, %, Xq Yield (kU/mL)
Observed value Predicted value
1 -1 -1 -1 34.17 40.316
2 1 -1 -1 39.21 46.055
3 -1 1 -1 49.21 58.523
4 1 1 -1 81.34 80.286
5 -1 -1 1 40.26 54.635
6 1 -1 1 55.20 59.209
7 -1 1 1 67.36 73.836
8 1 1 1 87.26 94.435
9 -2 0 0 52.07 40.576
10 2 0 0 68.74 66.913
11 0 -2 0 26.22 17.193
12 0 ) 0 74.92 70.626
13 0 0 -2 43.33 39.366
14 0 0 2 77.19 67.833
15 0 0 0 102.45 102.395
16 0 0 0 111.22 102.395
17 0 0 0 108.73 102.395
18 0 0 0 94.35 102.395
19 0 0 0 110.48 102.395
20 0 0 0 100.46 102.395

R5 MEKRIEFOCESRITFEEAAEAESIR

Table5 ANOVA for the regression equation of antimicrobial peptide R-1 in Central composite design

Source Seq SS DF Adj MS F value P value
Model 13531.1 9 1503.46 13.93 <0.001
Residual 1079.1 10 107.91
Total 14610.2 19
R?=92.61% Adj R* = 85.97%
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Fig. 2 Response surface plot and corresponding contour plot of R-1 versus glucose and peptone
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Fig. 3 Response surface plot and corresponding contour plot of R-1 versus glucose and CaCl,
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Fig. 4 Response surface plot and corresponding contour plot of R-1 versus peptone and CaCl,
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