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HRVR I L5 5 B0 IR , 7 A 2 R I 36 T T T R
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Y] AMPs (435l 4 M Brevilaterin A B .C.D.E), H%%
OB RAEAE 22 5 . IR AT R L, %
TR AMPs (12532352 BN AR 2 FERAR K A RE I,
H A, 58 = 2 P PER SIS I —Fh s s i as i Lap
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ITHNR R EERR AFAERT BL J0i AMPs 21437745 )
SO A B R R ST TR AR i WA OB R
B AMPs BEE — 2 LS A
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MR - 2R -l 2R - R | LIl &R LR A
WeR L-75 2 B8 | L-45 2 Bt e\ D- K& & #2 . D/L- KN
AR L- BRI ) L Eaihsl =R, i
MRAALRHE A BRAA 5 50 M 46 LW A 4= 1 (3-2 3
THR -2 2 B WA S-FH 312 B (iR 2- (3L T
R 2-F2d-4-H L 2-5Af0-3-H I TR 2-720E-3-
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Al Al O AUt AR A R A
1.2 (UFE5iE&E

TGL-20bR AU E.0HL, b RAG e A BR A 7
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)5 IF 260 BIEEFR4H | 15 5 Memmert 23 7] ; T6 5 i
AT WA R T, AL b i A A BR AT
O3] 51260 B EHORAH T, 35 Agilent A F]
1.3 ZWHE
1.3.1 337k mh

EIRNA(NB) #5575 (/L) AN 10,4
B3, A5, pHAE 7.2,121 °C K 20 min,

EFRRIIR (NA) K3 (/L) . B AR 10,
A E 3, AALEN S B 15, pHE 7.2,121 CKH
20 min,

KWESTIRIE (g/L) MM 15, B 12, 54k

£%0.008 6, 5 4b45 1.38, 136 20 1.0, pH {4 7.0,
121 °C K 20 min,
1.3.2 #FRH&

MR 35 56 PR IGE B BL R 23 R0 2] NA
BRIk b AE 37 C &M R RFR 24 h, FEPRBGE 875
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W15 AL I R IR 5, SR B B 4% 1)
S ER USRI S o/ L AN 2 5L 1R sl HATT A W i) &
Weds 3R 3R 32 °C 240 v/min KEERESRE 24 h, IARG
TN R s AT AR W R 25 R R A,

1.3.4 BL Az aynE

KIETEIUR , 53 5 BCEE 5] B & T 2 mLL, 35 Y
i e, SR FHER A G BE TN E 600 nm P4 F A
[ OD fH, B A TR A
1.3.5 K BERALHE 7E M A Brevilaterin 284470 &

i A 3 . 43 ) BRUAS JINAR [) 2 25 1Rl FL AT A=
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(4 °C) ,BUETHRH 0. 22 pm (O ICH BB IS 855 .

KRBT TG PRI 52 R B Bk, A
S IR IR IR VAR N T RS L B XN R T
TR 0Dy M 0.7 ~0. 8, BB e B R, LAAFR
O3B 3% By EHAERN T 45 °C ZE A B NA 53R IR
A BPPAR RV B I TC T AR AR T AR L
PRI S0 wL B, T 37 CH3R12 ~16 h, 42 [
SPATE TR B ELAR RS IS [R] & R 5
HATAEY R L WA B ARIC R A, W BT
BEARICH A, R EARSGRRI R IL(1) .

meenick =" 000 L (1)
0

Brevilaterin 2H 43 B9 I 5 . >R FH 5 &0 AH (2 33%
PEUS) (@35 K 4 InfinityLab Poroshell 120 EC - C18
(4.6 mm x 150 mm,4 pm) . XBridge® Peptide BEH
C18 (4.6 mm x 150 mm, 5 pm) , XSelect® Peptide
CSH™ C18(4.6 mm x 150 mm,5 wm) , M 3hA A N
PRFUTE8 0. 1% 1 TFA KGR, W8 AH B IR B4
0. 1% (1) TFA CHEEW, R R 220 nm , AR
930 °C, M 1 mL/min, FERER 20 WL, Y 7 72
W1,

1.4 HEE

SCIR A 3 K, R Excel 2019 il Origin 8. 1

A AT AL TR
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Tab.1 Elution process
A 18]/ min o(TiENHH A) /% (T3 B) /%
0 85.0 15.0
25 58.0 42.0
30 58.0 42.0
33 20.0 80.0
36 85.0 15.0
46 85.0 15.0

2 RS

2.1 L-=EBX A B R 5 E & % & Brevilaterin
48 53 ¥ B B 25 1
2.1.1 L-ZARBRA A BRALE F 0w
PATA A S 8 AR, B 48 1 AN [A] L-28 R X T

AR (£ 2) , Z5RBR:18 i L-&
BB INAEARNFRREE w7 R AR, H
SRR A L, -5 SR 5 R 4k 1 4 2F 7E H i
B H R RE RN T 54.97% , L-5F 5 & R Hl L-
SRR Z, 43 R 27. 81% F1 26.49% ; 1M L-H
SRR R K I RIS, R ke T
%7 39.07% .

[, DA R B AR B KRN 8 b, B 48 T AT
L-Z W% A R TR (£ 2) , 45 R
7 18 B L-Z L R 0T & A BT v s 1 LA AN )
sEm , L4 | L- 5 2 R Eh Wik | L-H i & 1
NI BE B I R R WP B G 1, b DL LA
i 11 A F 4V H f o, 00 B B AR Y B KR
18.08% ,L-S R R FRER IR 22 5 T L-S 52 2 R A L-
S5 TRHAN I I H SR i R B AR 4
R T 13.52% F113.28% .,

2 AN LR A TR B T 1R A 5

Tab.2 Effects of different L-amino acids on antibacterial activity of fermentation broth

L-Z MR 0Dy A EA KR/ % L-% JE R ODgpo A EAH KR/ %
papiist 1.51 £0.01 0 L-A iR 1.50 0. 03 2.87 +1.48
L-(0 1R 1.80 £0. 01 0.68 +2.37 L-fif 2 iR 2.90 +0.04* 3.35£3.02
L-H i 2R 1.37 +0.01 5.01 £1.48 L-Jht o i 1.82+0.04* -0.45 +0.45
L-#H 2R 1.58 £0.04 18.08 +0. 41 L-fifi 22 1.35 £0. 06 3.65+1.72
L-N &R 1.34 +0.05 -0.93 £1.01 L-RA e 1.37 £0.02 -0.21+1.43
L-H &% 0.92 +0.02 —1.64 +4.03 L-73 3R 1.58 £0.03 0.74 +0. 82
L-22 54 1R 1.51 +£0.02 0.97 +1.09 L-45 54 Bk 1.48 +0.01 3.11+1.09
L-F2 2 1.41 +0.01 1.57 £2.52 LR R 1.33 +0. 05 -3.54 £2.70
L-55e &R 1.93 +0.01 -13.52+1.65 L-B MR R R 2.34 £0.01 9.30 +0.79
L-52 2R 1.91 +0.06 -13.28 +2.29

# N L-RE R L-DE AR I A 122 , 3 BUR BRI ODgo TR

2.1.2  L-R BT Brevilaterin 28541 5%, 89 % %
ST L-2 B2 BE 0% W 35 52 ) A TR VR DL 1
T T A B AMPs B 4H 7 F4 BN [R) , 30 1Y)
PUR TG R, A 5T it — 4 it HPLC
SEHT TUIN L-2 B R J5 & E W Brevilaterin 2H 43
F R AR A G O, UL 1 (T Brevilaterin A 15 &
AR AESCH AR T LAY o RSN L2 5L &
BERsT, BL 43 W B9 AMPs LA Brevilaterin B . C #1 E &y
Fo AT, B L- 5 2 MR IR RE e P P 42
Brevilaterin B .C 1 E B & & [ & 1(a) ] ;1M L5242
FR iy L5 5 & R 1) Vs A1 {# 453 Brevilaterin B C D
HE B & & B E AR LUEL 1 (b) 5 % m

L-# &R & )5 , Brevilaterin B .C D Hl E Z [8] A9 4H
Xif He il A& A AR K AL 4k, Brevilaterin B 1Y &5 & i & %
fI%, 17 Brevilaterin E A | [RIBF8 H BT ZFhAk
FILAFL L (e) T3 VRN L-F G 208 5, HPLC H Bg
KM 2 Brevilaterin B Fl C, —-F [ AH X} Ho 9 % A T
G E1(d) |5 A INHA L-ZHERR AT Brevilaterin
FIZH 3 AE R LT TEs2 i

/IR AMPs T8 2 B AR OB IK B A 1
TERL, % e — e R IR R | t 2P A AN ]
HEAL T RE A AEAL 2 11 4% R0 2 25 (B URE HE B T A, 45
B — P A A0 X 17 BR 70 I 41 2 3 7 A= Ik B >4
ol BRI A R B TR S TR
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MY, ] H3ES 5/ 1 IG5 # b i Ak
RSB . IWARTFIR G 5Ok E , NIRRT
ZELTR R S e W 2552 AMPs 19 73 W, HE D 5t PR 2
BINIRRS I ) 2 L 1R R A 12 2 A 2R i A AL 5 A it
WPk E, JEm s AMPs 192053 F AL
IR HZ W YN 1 A ) K it
PP AR A K MR BRI & A DG MEA
FIS AR R ARSI LA ERAMY
RELEIE Streptomyces sp. M—Z18 A IBSREMEHE e- 2
TR, 256 2. L 1T LR v i
AERAFOLFE AW I AN L- SRR FRERAS
I REMEE AR A K IR BEEFEPEAEHE Brevilaterin B C
FIE (500, Wu S5 HGHE , e85 3R P as i LB
PRMTIOHAE R R A 90, AP B, B

200

Xof B

100F c E

t/min

t/min

() BRI L~4 IR A5
K1 ARE L-Z RN Brevilaterin 204014 5% 49 52 i

Fig. 1  Effects of different L-amino acids on component constitution of Brevilaterin
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4053 ¥ X B 34 T
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HEL T NIA] D-% L W 0 T A A AR DL R 5 i)

(%£3), 4R xR . D-HATRWIEFAE N W ., .

PREIENN T 46. 56% ,D-H R EBRIKZ ;H D-ZK RN R

M2 \D-22 2 FR N D-L5 2 R T A A K AT — s gl

iR, B A 43 ) R R T 30.53% ,29.77% |

L-SF5e @R Y, L2 2R i 4] T Brevilaterin B.C D
FIE W50 Wh, AN, Yulia ™" K3, B3R IE VRN L-45
RIRBEV] L ARG R A rhas 423 M) AR X L
B, RFMERE™ R ARG PN L5 2R L%
RIR L-RAZR L-40 2 B Y RE R PEIE 3 = R I T
Mg C o sy b, Ph A5 R BT
L-BRRAE TG, v r=E 3 Rl i R misG HE Z 4l .
[FIRE  ASBIESE LI I -2 IR s L- A Az PR REA 22
Brevilaterin FJ4A2H 73 (8] AR HGAG 1A I L- A 2
FRHE T35 i 2t Brevilaterin B #9435, U T L-251 2 152 U]
PR T B AMPs 453, SN -2 Z R R IR ER (L5
SERIR L5 AR - PR L- WV R 1 K T
T P Brevilaterin A4 25 73 A4 1, 3 1M SR 3 AN [R) B9 470 1

T,
200
POy
C E
100 -
_A___/B\,/\_k_,_/\\’\/\_\-/
0
E 200 -
=
= s
L-7E R
100 -
B aD AN
0 1 1 1 1
22 23 24 25 26 27
t/min
(b) BINL-SZ2 R 520
200
bt
C E
100 -
_,\____/B\‘/\./Dk_/\\'\/"\-a
wm 0
= -
= 200 B
L-H AR C
100 -
0 1 L L 1
22 23 24 25 26 27
t/min

(d) BAINL- B B A R 1 52

11.45% .

D- S W] K B VR T P 6 1 S i 1) S B 25 SR i
7N U D-4H 22 g I 48 v TR VP TR O L
FHAH K E N 7. 04% ; ME N D-SF52 &R . D-5%
IR -5 R D- i 22 D0 3 BB A
W D-SEAE R D Z R AT D45 = R 4 A A
SRR AR i BE IR T 33.61% . 23.14% |
23.13% .,
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Tab.3 Effects of different D-amino acids on antibacterial activity of fermentation broth

D-HER ODyggo W ERIE K%/ % D-Z AR ODggo MW ERERKE/ %
Xt R 1.31 +0.00 — D-SSE AR 1.51 +0.01 -33.61 £0.00
D-{4 2R 1. 60 £0. 07 1.65 £3.51 D-SE R R 1. 66 +0. 04 -23.14 £3.60
D-F i & R 1.75 +0.01 -7.94 +1.71 D-RAH R 1.31 0. 02 1.38 +1.26
D-# R 1.16 £0.02 -23.13+£2.36 D- RN PR 0.91 +0.02 0.55 +0.95
D-4H &R 1.92 +0.01 7.04 +1.85 D-22 &R 0.92 +0.00 1.10 2. 66

2.2.2 D-R B % Brevilaterin 2054 5%, 49 % v
B 5T itE— 238 i HPLC 404 7 % i D-2 3%
M2 J5 Brevilaterin ZH 7044 U AL OL (181 2) o B3
D-2H AR R B 1 #2 /& Brevilaterin B .C #1 E A&
[ & 2(a) ] W0 D-GRERRJS , HPLC HBEA I
Brevilaterin C /I E,Eé\iigﬁ%%{&[ Kl 2(b)];
W D-FBRZ R )5, HPLC S BEAS It Brevilaterin
BT C, HA il PR 1 2(e) ] %3N D-2 &
RN D-5 58 2 R S DI 24 R Hh — S8 28 20 [ LA
2(d) MBI A Ay D-Z FE R X Brevilaterin Y
WO LT T, B D-4H & R D-5¢ 58 &
MR EL D-se @R | D-45 2 TR 5 D-H B @ MR =2 W T &
AW Brevilaterin (4 21 73 44 B, iF 1M ¢ 3t AN []
PP TS M, BeAh, 254 2.2.1 iR D- 2

150

100
50

0
180

Wi 57

120

22 23 24 25 26 27 28 29 30

t/min

(a) FAND~2H 2 PR AT ]

150

q:idl
1o LA

50 B

W 7L

100 - D-FBi AR

50
B
O—__,/\\____/\J\;ﬂk

1
22 23 24 25 26 27 28 29 30

t/min
(c) B ID-H 7 Z AR B 52 T
&2

P X TR A A KT L B S e, e B i D-2H &= R AN
AN BE NS (e B B AR A K I BEVE B I Brevilaterin
B.C fl E 5,
B o 2 R IR A RS IR 3 R i L4
PR IR HE I R A B9 G 80; A s, B D-4 R
HIMH TR A BB, Wa R B
D-HI B2 A D-2K 7 24 IR fiE £ i L IR 5 35K 141 3= 1Y
FEAE HE N LR LR HNAR P A AT T, AR
WFFEEIRER & B0 73N L-Z LR %) Brevilaterin 2H 43
Y2 AN [6] T D-Z R
2.3 SERITEYNEZEBRIERMER Brevilaterin
=Rl aaiab=A
2.3.1 RABATAN AL BERA EHG R
AN ) 2 SE R AT A 0 R A AR K L Y 52 ) L 2%

150
Xt AR
100 F
C E
sof pl o,
a OF
&
= 100} D-%izm
50
C
0 __,h.—‘—A/Eg
1 Il 1 1 1 Il 1

t/min
(b) FIND-451 24 BRI 51
150

100
50 B

ool
sob “

22 23 24 25 26 27 28 29 30

t/min

(d) ZEID- 55 BRI

W] 7 L

AIA] D-Z4F W2 %] Brevilaterin 20 4344 5 69 5% i

Fig.2 Effects of different D-amino acids on component constitution of Brevilaterin
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4, GEFWOR 3-F I TR AR R A L, B A
TGN T 42.86% ,2-AAC-3-F B T Rk Z s s i
2-FHET IR 2-F25E-3-H L T IR Y 2- 52 H4-H 5L
PRI — 2 AR, AR RS 0 R R T
21.80% 12.78% 11.28% .,

GILTRAT A X 2 TR TR L DA 146 R i (1) ST B 485
F R 25 -3-H 3 T R 19 U N B B 2 #2  BL
R T VRATL DA O P LA P AR B K Rk 8. 83% 5 I
T 22 BT R I B M S A AR, R
FEREILT 8.39% .,

T4 AFEFERAT YN KBRS PR

Tab.4  Effects of different amino acid derivatives on antibacterial activity of fermentation broth

AT 0Dy RN R % || EEERA Y 0D SV PR KR /%
Xt R 1.33 +0.04 — 2-F2 4B R 1.18 0. 04 -1.43+1.84
3-HIET]R 1.90 +0. 03 -0.23 £2.19 2-FAR3- TR 1.70 0. 04 8.83 +2.51
L-FR 2 BR AR 1.48 +0.04 0.91 £0.39 2-FRFE3-HETR 1.16 0. 09 -2.43+3.10
S-H ZE-L-2 4 1.52 +0.03 2.72 £1.36 o R 1.57 £0.01 -2.23 +4.35
25 I TR 1.04 +0.07 -8.39+0.39

2.3.2  RILBRAT AT Brevilaterin 205 #1589 % v HR A WG, A 3-2 3 TRREIH T HA .,

AWF5TE L HPLC 3 — 25000 T 3 & 5L At
W15 Brevilaterin 2004 BB AS AL IE AL (K 3) . B
i 2-8AR-3-HIE TR J5 , HPLC il i 22 Fh oA S 4
43,1 Brevilaterin B .C D \E ¥oRAM H [ KB 3(a) ];
I 2-% 2 TR , HPLC HBEAI Y Brevilaterin B
C AR R F KL B3 (b) ] MR ImIRE
FEFR AT AT Brevilaterin BY2H 43 F4 i L TG540

FRUSINZ TR X AMPs 195 A 52 0 Ak, B 2
IR T AEY R ZXT AMPs 19 G B A 1 250
Wi, Traber 252 & BN 2-2 3 T BR RE AL F 347

240
X B
120
C g
B

@ ok M
2| mARETE

120+

0 T O S RO SO R N B
18 19 20 21 22 23 24 25 26 27 28 29 30

t/min

(a) VA2 41831 H T A S

Kobel %720 % BLES N D/ L-oc-28 3 T 2 7] 41 1 B 37
IR A SPITARMERWIE R, AUF5R45
W s 258403 - 1 T IR RE A i#F BL 43 Wb 2 Fil
BT TSN 2-2 5 T BRI ) T Brevilaterin B 1
C AL, B 2-4800-3-F 5 T IR 2- A 26 T R
W T KB Brevilaterin B9 41 4344 1%, 1E 11 26 1
AN FE R BTR TG R HeAh, 455 2.3.1 i hina ik
FRATT A= P AR A ARG L S e BRI i 2-48UA-
3-F TR AN A RE A 7F T A AR G 38 BE 7 AR B Y
Brevilaterin 2047,

150
X R
100 - N
C E

50+ B
& of 2
‘E[
E | rmnTR

PRES =1

50t ¢

- B

0_

1 1 1 1 1 1 1

22 23 24 25 26 27 28 29 30

t/min

(b) Ahn2- A T BB R

K3  AEE TR Y%T Brevilaterin 2H 434 B AY 5 M

Fig.3 Effects of different amino acid derivatives on component constitution of Brevilaterin

3 & it

ARWFFE L)L BL 43 WA By Brevilaterin i %42, % 4%
T 18 i L-Z B8 9 Fh D-Z LR AN 8 Fha SR
Y%t BL & BER P G 2 S I 7 Brevilaterin 26 43
SO, S5RFWL N LR | L- S IR R |
L-FH AR &R D-4H &R A 2-48 40 -3-H B TR g 1R

e A TR BT T P L2000 R R B W S5 T ¥4
L/D-55 AR L/ D2 R IR\ D-G A TR | D-H i & R
B 2-E TRRIMAH . A, X S S B 1R 1 VS i 1
RERAE Brevilaterin 1Y 2H 7018 i, W3 L-FH il 20 R
J& K T R AeAG I 5 Brevilaterin B 1 C, H =%
AR PO A 1 o 5 TS N -4 2 IR A 2480
R3-HIETRGEREME S BL 43 W8T 1Y Brevilaterin



80

BB ROR AR

2021 49 H

Aoy, AU, SN R I A IR B 2 e 4 T VAR 114
LB TG M, RERAE AMPs 920 5044 5, F5E B 76N
AN TP G A= W BT L | 2 AMPs 422 {3t 1t
ek

S 30k

(1]

(2]

(3]

[4]

(5]

(6]

(7]

(8]

(9]

WANG M J, MAY X, MOU H J, et al. Bacillomycin D
lipopeptides from marine Bacillus megaterium as antimi-
crobial and preservative agents for large yellow croaker,
Larimichthys crocea[ ]J]. Journal of Food Safety, 2019,
39(7) : el2652.

BARBOSA A A T, MANTOVANI H C, JAIN S. Bacterio-
cins from lactic acid bacteria and their potential in the
preservation of fruit products [ J]. Critical Reviews in
Biotechnology, 2017,37(7) . 1 - 12.

BUHCRS, XURMN, BRI, SR RS BUIR S HAE £
GARRN R L] AR EHR R, 2017,
35(6):1-9.

JIAY M, LIU Y L, CHEN Z. Research status and appli-
cation prospect in food safety of antimicrobial peptides
[J]. Journal of Food Science and Technology, 2017,
35(6):1-9.

AGEITOS | M, SANCHEZ-PEREZ A, CALO-MATA P,
et al. Antimicrobial peptides ( AMPs): ancient com-
pounds that represent novel weapons in the fight against
bacteria[ J |]. Biochemical Pharmacology, 2016, 133
117 - 138.

SUSSMUTH R D, MAINZ A. Nonribosomal peptide syn-
thesis-principles and prospects[ J]. Angewandte Chemie
International Edition, 2017, 56(14) . 3770 - 3821.

TAN X F, DAI Y N, ZHOU K, et al. Structure of the
adenylation-peptidyl carrier protein didomain of the Micro-
cystis aeruginosa microcystin synthetase McyG[J]. Acta
Crystallographica, 2015, 71(4) . 873 - 881.

REIMER J M, ALOISE M N, HARRISON P M, et al.
Synthetic cycle of the initiation module of a formylating
nonribosomal peptide synthetase [ J ]. Nature, 2016,
529(7585) ; 239 —242.

SCAGLIONE A, FULLONE M R, MONTEMIGLIO L C,
et al. Structure of the adenylation domain Thrl involved
in the biosynthesis of 4-chlorothreonine in Streptomyces
sp. OH-5093 . protein flexibility and molecular bases of
substrate specificity [ J ]. The FEBS Journal, 2017,
284(18) : 2981 —2999.

ISABELLE G, FRANCOISE P, JEAN W, et al. Lipo-
peptides with improved properties: structure by NMR,
purification by HPLC and structure-activity relationships
of new isoleucyl-rich surfactins [ J].

Science, 1997, 3(2) . 145 - 154.

Journal of Peptide

[10]

(1]

(12]

[13]

[14]

[15]

[16]

[17]

[18]

IWASE N, RAHMAN M, ANO T. Production of iturin a
homologues under different culture conditions[J]. Journal
of Environmental Sciences, 2009, 21, s28 —s32.

INIZE, BEIEHT, S/NR, A5 B FRIERT A E R 2 A
FFA ES -2 FRR - HURAS KA [ 7], ol R
2%,2008, 41(10) : 3389 -3398.

SUN L J, LU Z X, BIE X M, et al. Influence of medium
on antimicrobial lipopeptide production by Bacillus
amyloliquefaciens ES - 2 [ ] ].
Sinica, 2008, 41(10) ; 3389 —3398.

R, TWAE, E&Hr, 5. MR ZF A w5
BRIGZER SR [T]. B 5EHEARER, 2016,
35(6): 629 —634.

MA J M, NING Y W, WANG Z X, et al. Structure and

function characterization of antimicrobial peptide from

Scientia Agricultura

Brevibacillus laterosporus [ J ]. Journal of Food Science
and Biotechnology, 2016, 35(6) ; 629 - 634.

LIU Y L, MA A J, HAN P P, et al. Antibacterial
mechanism of Brevilaterin B; an amphiphilic lipopeptide
targeting the membrane of Listeria monocytogenes [ ] ].
Applied Microbiology and Biotechnology, 2020, 104 .
10531 - 10539.

FREE XM, why Dy, 55 SRS R AR i A AR ER
SAE AR Brevilaterin FURRFERI M [J]. 5 A
HORAR, 2021, 39(1) : 78 - 87.

WANG M Z, LIUY L, HAN P P, et al. Effect of exter-
nal factors and internal environment changes of food on
the antibacterial properties of Brevilaterin[ J]. Journal of
Food Science and Technology, 2021, 39(1); 78 —87.
YANG X, HUANG E, YUAN C H, et al. Isolation and
structural elucidation of brevibacillin, an antimicrobial
lipopeptide from Brevibacillus laterosporus combating
drug-resistant gram-positive bacteria[ J]. Applied & En-
vironmental Microbiology, 2016, 82(9) . 2763 —2772.
REIMER J M, EIVASKHANI M, HARB I, et al.
Structures of a dimodular nonribosomal peptide syn-
thetase reveal conformational flexibility [ J]. Science,
2019, 366(6466) . 1 -5.

SUZUKI S, HARA R, KINO K. Production of amino-
acyl prolines using the adenylation domain of nonriboso-
mal peptide synthetase with class Il polyphosphate ki-
nase 2-mediated ATP regeneration[ J]. Journal of Bio-
science and Bioengineering, 2018, 125(6): 1 -5.
NS, 2R, XHE, & RIS K 5 A
5008 KMt e A R R A GRS [T ], £ in
H5R®ETAL, 2013, 39(5): 11 - 16.

FENG J S, LI W, LIU Y, et al. Effects of amino acids
on the biosynthesis of validamycin A in the fermentation
of Streptomyces hygroscopicus 5008 [ J]. Food and Fer-
mentation Industries, 2013, 39(5): 11 - 16.



395 £S5 H

FRRRA SN LR O A6 ZF AT B S62-9 7 Brevilaterin f5201 81

[19]

[20]

(21]

[22]

H#XfE, FRIETE, (5 AR, 5. KBS RN L-3 =R
R e RBAMRM R[] 'S REE T,
2013, 39(7) . 79 -82.

DONG N, CHEN X S, REN X D, et al. Enhancement
of &-poly-L-lysine production through L-glutamic acid
feeding during fermentation by Sireptomyces sp. M—Z718
[J]. Food and Fermentation Industries, 2013, 39(7) :
79 - 82.

WUJY, LIAO J H, SHIEH CJ, et al. Kinetic analysis
on precursors for iturin A production from Bacillus
amyloliquefaciens BPD1 [ J]. Journal of Bioscience and
Bioengineering, 2018, 126(5) : 630 -635.

YULIA R. Influence of palmitic acid and amino acids
addition on iturin A productivity by Bacillus subtilis RB14
—-CS[J]. Journal of Biological Diversity, 2005, 6(3) :
172 - 174.

RILHE, X5, XUV, 5. KEFRERLH A3 XAl B 2F AT
WP RIETER N [J]. AW TR, 2015,
13(5): 8 -13.

ZHU L Y, LIU Q, LIU Y, et al. Effects of medium
components on the production of surfactin in Bacillus

subtilis [ J]. Chinese Journal of Bioprocess Engineering,

[23]

[24]

[25]

[26]

2015, 13(5) . 8 - 13.
BitEoR. EIEMRIT Tolypocladiumin flatum R E A
AWE EIFEN [T ], RSS2 BT AR R e E, 1998,
19(1) . 27 -28.

LIAO F R. Effects of amino acids on biosynthesis of
cyclosporin A in Tolypocladiumin flatum[J]. World Notes
on Antibiotics, 1998, 19(1) . 27 - 28.

WU H, XUE E, ZHI N, et al.

D-phenylalanine improve Lactococcus lactis F44 acid

D-Methionine and

resistance and nisin yield by governing cell wall remode-
ling [ J].
2020, 86(9): 1 -7.

TRABER R, B{AL. ANATIRYE [0 A 95 R B 2R
MERFERWI]. FAEZHUER M, 1990, 11
(3): 168 - 170.

TRABER R, HUANG W. New homologues of cyclo-

robes were synthesized by adding the precursors to the

Applied and Environmental Microbiology,

directed biosynthesis[ J]. World Notes on Antibiotics,
1990, 11(3): 168 - 170.

KOBEL H, TRABER R. Directed biosynthesis of cyclos-
porins [ J ].
1982, 14(4) . 237 -240.

Applied Microbiology and Biotechnology,

Effects of Exogenous Amino Acids on Production of Brevilaterin from

Brevibacillus laterosporus S62-9

WANG Xingxing, CHEN Zhou, HAN Panpan, LIU Yangliu, LI Siting, JIA Yingmin"
(School of Food and Health, Beijing Technology and Business University, Beijing 100048, China)

Abstract: To explore the effect of addition of exogenous amino acids on Brevibacillus laterosporus S62-9
(BL) secreted Brevilaterin, the antibacterial activity of BL fermentation broth and the composition
change of Brevilaterin were analyzed by agar diffusion method and high performance liquid
chromatography, respectively. The results showed that the addition of L-valine, L.-methionine and 2-oxo-
3-methyl-butyric acid could increase the antibacterial activity of the fermentation broth, and the maximum
antibacterial diameter could increase by 18.08% . Furthermore, the addition of exogenous amino acids
could also change the components of Brevilaterin. The addition of L-methionine could induce BL only to
secrete Brevilaterin B and C, and the relative ratio between the two was reversed. The addition of L-
valine or 2-oxygen-3-methyl-butyric acid also promoted BL to secrete a variety of new components. In
conclusion, adding exogenous amino acids could effectively improve the antibacterial activity of the
fermentation broth and even change the components of antimicrobial peptides, which might provide a
theoretical foundation for the artificial regulation of microbial synthesis of novel and efficient antimicrobial

peptides.

Keywords: Brevibacillus laterosporus; antimicrobial peptide; exogenous amino acid; antibacterial

activity ; component constitution
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