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Fig. 1 Primary structure of type AII lantibiotics

1 MBS ik

1.1 ##
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Table 1 ~ Primers used in site-directed mutagenesis
Primers Sequences (5°—3")
F46A-11 GAAAACCAAATTGCGGTTGAGACTGTGAG
F16A-52 AGTAGCATTCATCATATGGTGCACTCTCAG
F46A2 CTCAACCGCAATTTGGTTTTCAGTAGCAT
F46A-51 ACTGTGAGTGACCAAGAATTAGAAATGTTAA
VAS5SE-L AATTTTTGAAGAGACTGTGAGTGACCAAG
VA5E-82 TGGTTTTCAGTAGCATTCATCATAT
VA5Ed2 CACAGTCTCTTCAAAAATTTGGTTTTC
VA5E-S] AGTGACCAAGAATTAGAAATGTTAAT
E44L-L1 AATTTTTGTTCTGACTGTGAGTGACCAAG
E44L-S2 TGGTTTTCAGTAGCATTCATCATAT
E44L42 CACAGTCAGAACAAAAATTTGGTTTTCAGT
Ed4L-S1 AGTGACCAAGAATTAGAAATGTTAATTGG
E8P-L1 TGTGAGTGACCAACCGTTAGAAATGTT
E8P-52 GTCTCAACAAAAATTTGGTTTTCAGT
E8P12 TTCTAACGGTTGGTCACTCACAGTCTCA
E-8P-S1 ATGTTAATTGGTGGTGCAGATCGTGG
LZD-1 GACCAAGAAGATGAAATGTTAATTGGTGGTGCA
L7D-82 ACTCACAGTCTCAACAAAAATTTGGTTTT
LID-2 TAACATTTCATCTTCTTGGTCACTCACAGTCTC
L7D-S1 ATTGGTGGTGCAGATCGTGGATGGATTA
L4K-1 AGAATTAGAAATGAAAATTGGTGGTGC
L4K-S2 TGGTCACTCACAGTCTCAACAAAAAT
L4K-12 CAATTTTCATTTCTAATTCTTGGTCACT
L4K-S1 GTGGTGCAGATCGTGGATGGATTAAGACT

PR B0 BB SR A SR A 2 AT A (GE 2 7)) 4
ma 4k & i S AT Ik (BovAm) A1) #] B W
BovT150. 441 1) Kk T 5 K 5 » H e 200 AH €833 4%
(HPLC, C18, By3) 4y & alifb g b) J5 7= 4 OB % Bk
Jit» 2. 0 e BE Y5 1 30% ~ 50% , 25 min) , it 2 ik 3
JUR K R (1 8 1 U
1.4 NEM &iF%%E

NEM %% —PE s fe e 509, 5 — A F
SR 1 H SR SO, W) 22 ik 73 1 & 3G 125 Da, 15
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(T8 Bt B o K HPLC B fh BE % 28 R b S )5 »
F W 1) 2% a i (50 mmol /L. Na,HPO,, 50 mmol/L
Na,SO,, pH 7.4) #35H pH {2 7.0 A4, A&
WPE 10 mmol /L NEM, vk s W 1 ho &1 Ji5 A% i
K Zip-Tip (Millipore) [ 5, 5T A% I 43 7 5 A2 4K, o
1.5 REVWVNEADTFE
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TR B 3R A . CHCA (o k<=5 35 Py
1) BRI IRE S 0. 1% TFA (=5 4 1 30% &
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it 2 W 4 1 /K (=36 Da) I B & — A - fing 4
( =2 Da) B4 B A2 A4 p 24 1k 43 7 553428 Dao 4510
FIRRAR G » 3 SO 7K B B B AR 2
AR T8 TG A I 43 R AR A R DL AIE
1.6 EYIE LR

HPLC 4} & 461k 28 48 f& BovAm (Bfi FEPE L, £ 0%
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7 &5 (Pierce 2 w)) HEAT & o fEAHF W E T,
BovT150 XJ AT [ U1, Lk AN [F] B 8] B Bl 281K 1
PR MR N 1 R B T AL HOE 2 b fie
N A M. flavus NCIB 8166
1.7 EAZREMTAN
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SSRGS M EX (=17 & - 13) 11— Mg X
(=10 % -4) (K 2) . EWAXIBEE ALl K¢ F
Rl FZ AT AR s X (K 3) Ul o6, Hr &
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H I AACEK lacticin 481, H 1T T K& A My > 15 g
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-1 -10 -20 =25 -30
lacticin 481 AGLILDLESETVEQLLNFSNQEEM
HHHHHHH HHHHHH
bovicin HIS0 GGILMELEQDEVTEVFIQNETANIMM
HHHHHHH EEEEE
nukacin [SK-1 AGLVENLEDEQVWVEELLINAVEIDEMVESNEM

HHHHHHHHHHHHHHHHHHHH

B2 S ANXEERABRASK_REHTN

Fig.2 Prediction of secondary structure of typical type AII lantibiotic. H, helix; E, strand.

225 -m 1
Bovicin HJSO AT. ENQIF... EHLI G
Mukacin ISE-1 ENSKVHKDIEV.EH LLE o
Lacticin 451 HE...... EQNSFN.LL E DLIL A
Mutacin II . KEL. LNSNAVV .S D DTILEG
Variacin = 2==02000  sssssssas MTNAFQ. ALD D DATL®G
Salivaricin L I\ULI'IK LNSEDILNNAIE E MEV ARG
Streptococcin A-FFZ EK.o:sn NNEVIN.SI DOITen
Consensus m n 1 evs Elﬁ ilgg
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Fig.3  Sequences alignment of leader peptides of type AII lantibiotics.

V-15E L-7D L-4K

F-16A  E-14L E-8P

& 4 Bovicin HJ50 IS E TS T =
Fig.4 Diagram of mutant sites of leader peptide of bovicin HJ50.
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I 52 5 A o FEAS S I R IR IR bovA L5 {6 4 K
PRI bouM 3k 23k, P2 A T 5 7 51 58 4%  J5UIK 91 45 3
A [ 6 1 £ MK
2.3 HISBAERITMABKIEHNEM

UK 1 16 W1 175 0 2 B K A ORI iR 7 5
FIAN S 40 0 3L 4 T i B0 NEM A& 45 45 5 4 52 5 if
YAUAT] 5 B I ) T L D)4 e b B A g R AR Ao il T
i e I S > BN 1 R A P 5 S BUR
LiKgAE A o Glu-8 Ak T F M e X oy, HLJ ATL 2K
LB E WS IR LR 5. E-SP gk Bk 4
TAE Ny 3428 Da, {ERUAT £ B I ) 5 AR R A 0.7
min ZE 5, o5 B AR 4 (R 2) o 1K 3
TR 4 AR PR LID Rl L4K, JLTIE BovAm {3

A I 1) B 50 B A Y K K gl 2D 5 3R HH X SR A7 g ™ FE Y
T2 RTHRELEELERFRERE

Table 2 Results of MS analysis and retention

time (R,) of the mutants

Mutants M2t peptide’  + NEM" R; R, (BovAm) *
/Da /Da /min /min
F46A 3428 - 19.5 19.5
VASE 3428 - 19.5 19.5
Ed4L 3428 - 20.2 21,8
ESP 3428 - 20.2 20.8
L4K 3428 - 19.5 17.5
LD 3428 3428 20.5 18

a, molecular weight (MW) of wild type (WT) is 3428 Da; b, one free
sulthydryl group reacts with one NEM and the MW will be added 125 Da;
-, not detected; ¢, R, of WT of the first five mutants is 19. 5 min and
the rest one is 20. 5 min for using different C18 column; the change of R,
normally related with the whole structure change of the polypeptide; d,
R, of BovAm of WT is 20. 5 min.
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Fig.5 MS(A) and antimicrobial activity (B) analysis of mature
peptide of the mutant L7D. A: Sample was the enzymatic product
of BovAm (L7D) desalted by Zip-Tip before MS analysis. B: a,

WT; b, enzymatic product of BovAm (L7D) ; ¢, sterile water.
2.4 Fi5 AKX AL A BRI T Y 20

&4 )5 ) A IR AE BovT & H AUVE TS, VIBR T
JIs P2 AR IR . AE XA R T, BovT i G &5 1

B4y BovT150 557 3 /7 4 & A TAHHAEM . 520
AER L ComA EEH A& I, BovT150 A A 5 T AR AL
R 4 4k rf 0y 5 15 BovA th B AT ComC i ik J7 471 f) £ 5
R, 0 F46,V45, L9, L4,62 fil 64 %™ 7
IR B R 4 BovAm ¥k J% F, BL ) &5 9 & & A
BovT150 {4k 1 5 Ik U B Eb 488 7= 4 400 31 B K s .
iR EoR (R 3),FH46A FI VASE 5874 RUAH Y, L-
4K WG EAR, 1 E8P 5 E44L W] K % . HPLC 7
BALEE D) S A, 0% B LT A AN E LID
JHROGF R 1 8 3 0 (I 6) 5 i B 7= 4 ARG 386 i R
B OF 4 K I ), LD B 5 W0 F0 4R 58
I
#3 BISRRERTHRI BovT150 BG4 30 & /Y %2 Mg

Table 3 The effect of leader peptide mutants on enzymatic

efficient of BovT150 (Diameters of inhibition zone/mm)

Time /min wT F46A VAS5E EAd4L  E8P L4K

30 18 18 18 0 0 16
60 20 20 20 13 13 18
(&) (B)

|

.

E 6 {&if/FRIKEEY] =4 HPLC i&[E
Fig. 6 HPLC spectras of enzymatic product of

BovAm. A: LID; B: WT. Dotted arrow meant

that the mature peptide was lost at the right time.
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FAE ) A v T O B R R N T B 5 Tk 4
F AT P A B VA G R A T 5T R P AR
ASURE f Fi T 22 B R R 9 2 TR B /K DA A R Ak T HL A
N s B U S R A B TR R I
JU B 18 HS 41

TS AL 2R B IR 40 18 % epidermin [ 57,
PO N 3580 B8 KR EE o " . B
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L HRBIE AL nisin A& i 5 B K o5, 78 K R B
Sk R4 Ak T BE N HORZS 6 DOPC iR 341 o
WEHRA LB TR . B @il s i AT S
F S K R 7E A S K, R o
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BIX o HLARAL TR 1 X T, (5 A 7 &5 s o HoA
A—FIhae. 5 ComC §y S JIK P 41 L 5 #Ew,
I XI5 T R 45 2 2 B % BovT1S0 (¥ 1) #1355
o AWFST SR % FH6A Rl VASE g ik 3
Bl AN 55 B A 0 B N 1) 52 4 A 7D () € 33 e, 138 )
H A A A7 05 T A T — B B I BCR LR R
(K 900 P A /IS 5 B 2 R A TR S W i b B
TRAT REZ M, RF T ComC H4) 2135 K K B
B0 = 5 &R AL & 2R A" . E44
& ATL 2R 2E B 40 2% 19 OR S A7 550, mutacin 1T H E-
13K 808 Bk ™ i F B R B R 10% 7, B
nukacin ISK- [ EA3V 75 A ol 48 §if Ik 9% e 7 & 1
Wl F, S8 8 FRMKR LY . Bovicin HJS0 1 E-
141, g 3 A5 B T 10 58 B 2 780 6 0, W G s T
A A A 2 B 7 A0 400 B P R AL IR T
fige g EL AR BB BN B SR IR (3R 3) o A, N FE ) =
£ 3 4 00 VT R S 00 B ROR R

AL REBA W Z 0T T8 24 7, N h
B LanM (1145 51X, 7F LanM S F B o 12
JiE S5 ISR Y 45 & o AE lacticin 481 1, E-8P,
LIE DL T4P #5550 LetM i K 2% % 1 Ik 2 15 K
A5e 4™ o FE bovicin HJ50 o1, E-8P Bt 24 Jik fi £ B}
) 50 5 1 R 2B T AR A A A 0 R (H
H GBI D 5 lacticin 481 4 % 5, #E W AL i
T LetM 5 BovM AL HLEI AR Ao L7D A 74 v JiE 11
B R T B A EL s B Ik B A (B SB)
EL I 1) S5 45 1) %0 B 3K VR b JL T RS B8 1 ()
U , 5 B G % ) 2 BovT150 §) %035 P, A i iiE B iy
TR ) 4% 2o o A1 T B A A R )k
R o LAK B ARG BT IR K KK BRI (EL 3G
Wi AN 52 506 D) 035 A A A A 00 e 57 2515 g
BovT & [ 1 %% 32 B A A1 5%

B IRAE b “PR 30 7, 51 3 g 1k T
KERRWEGEY oL, KW 5D KRR —HE%Z K
A AR T 6 A AL 2K B 41 18 %

bovicin HJ50 Fij 5 7 #1| 1) 5 4 44, I R <7 A7 0 (1)
T A B I, T RAT R R T A BRE T
WG, E-8P /K AN 52 56 o R S 1) 08 e &5 44 X
(40 £ 4) XH& 4 I BovM Fl 4 [ B BovT150 & Pk
A S, L e X 3] B8 N T4 08 B 1 BovT AH
Ko AR IR FUIE AR BEAT o X LE R B, BovM H A
B2 R H1 3% 1 T A R A A T
PE LA T 5 (1 i 5% 77, 1 26 RO SF B 6 41 3 AR
T4 T AR G 1 2R A AR

BOg R R B A T S B o W A
F H 1 1 75 MALDI-TOF MS 43 #r b i % B

2 2% IR
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Effects of secondary structure of the leader peptide on
modification and processing of bovicin HJ50

Jie Zhang', Lingling Tu®, Zheng Zhang’, Yuheng Lin’, Wei Chen'" , Jin Zhong™

' School of Food Science and Technology, Jiangnan University, Wuxi 214122, China
? Institute of Microbiology, Chinese Academy of Sciences, Beijing 100101, China

Abstract: [Objective] Elucidating the correlation between the secondary structure of the leader peptide of lantibiotic
bovicin HJ50 and its modification and processing. [Methods] The variants with mutated leader peptide were synthesized
by semi-in vitro biosynthesis, and their modification pattern were then analyzed by MALDI-TOF MS. At the same time,
the effect of leader peptide mutants on processing the modified propeptide was examined by HPLC and antimicrobial
activity. [Results] We constructed 6 mutants (F46A, VAS5SE, E44L, E8P, LID, L-4K) involved in forming
secondary structure of the bovicin HJ50 leader peptide. F46A, VA5E, L4K showed very little effect on modification and
processing whereas E-44L and E8P caused changes in modification. In addition, we found that L-7D strongly affected the
processing. [Conclusion] The conserved helix structure in the leader peptide of bovicin HJ50 was closely related to the
activity of BovM and BovT150, and the presence of secondary structure was very important to modification and processing
of bovicin HJ50.

Keywords: lantibiotics, leader peptide, modification and processing, site-directed mutagenesis, secondary structure
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