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Abstract: Melittin is one kind of small molecule active peptide with anti-inflammatory and antitumor effects.
The soluble expression and purification of melittin to obtain active peptide without fusion label has always been a
problem. The authors conducted a recombinant expression strain Escherichia coli/pET21a-ELP-Intein-MET
based on the phase transition property of elastin-like polypeptide (ELP) and the self-cracking property of intein.
Soluble expression of fusion protein was achieved in E. coli BL21 (DE3) cells. The supernatant of the
recombinant cells was purified by a temperature-induced reversible phase transformation cycle, and optimization
of pH, temperature and time of the fusion protein self-lysis. The melittin without fusion label with a purity of over
95% was obtained after lysis at pH 7.0 and 30 °C for 32 h, and the following gel chromatography. The inhibition
experiments of purified melittin against Staphylococcus aureus, Bacillus subtilis 168 and Escherichia coli IM109

were performed. Melittin showed a stronger inhibitory effect for gram-positive bacteria than gram-negative
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bacteria. The minimum inhibitory concentrations of melittin for 3 strains of bacteria were 12.5 pg/mL, 50 ng/mL

and 100 pg/mL, respectively. The authors realized the high expression of melittin by the introduction of elastin

and endopeptide, and non-fusion labelled melittin was purified by a simple isolation. The bacteriostatic functions

of purified active melittin were very similar to that of commercial melittin, which is expected to provide new

insights for the industrial preparation of melittin.
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Fig. 2 Expression of recombinant protein at different temperatures
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Fig. 3 Optimization of fusion protein purification conditions
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Fig. 4 Optimization of fusion protein cleavage conditions
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Isolation and purification of non-fused melittin in lysate
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Fig. 6 Antibacterial activity of melittin
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PEU IR 3 T pGEX-MET Jii ki, 8 % 75 ik 5 25
JEH K S-%% 72 Bl (GST) b %5 il , 31 4E K W A B
Fik. B GST @ EE A E T 4tk il & 2 A GST-
MET. & A F i ]  Superdex Peptide 10/300 GL 4fi
b, B & 3RAG4EE KT 90% M7= 8~ 3.5 mg/L 41
75 K", Moridi 55 ¥4 4§ B¢ JIk 2 R 52 F# 2] pPICY
B b, B AL T H G B B SR % BF (Pichia pastoris)
GS115 FJF K 4 v, 76 pH 6.0 A& B 5 B 2% F i
I BMM 35 3% 35 92 48 h e i Bk~ B i . &
It Vivaspin 20 43 & #H % 73 5 &2 KT 5 000 (9 855
Jii, 4l A 15 2 R 2R B 105 pg/L 541G 55 ik, H 4l
JER AL

e E bR 25 R R U AL BE (R kR
AHEHIRE ESEN &M T2 E KRR
W H M E AR, A5 R B mIIAE 2R
REBR M E AR 1 ELP R A 28 55 1 fl A
w7 A, RO R TR
BOM DR AR A EA . 2 RELH
WA ZFHEEAEA ABEROMEREEER
FI 0 Rk A a4k 45 2] T R P A e
¥ H 41 3 75 i KL pET-El-arasin-like Sp, il & & A
T K AT B b R M 3R Sl I R 1) B 4 4 R
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(ITCO A1 I 2 i 4 o o3 5, O Had g o 25 ik i)
DIEIM S R ITCHE — D a3k \ T A RN

3.56 mg/L ) EAH H EHP,

£ # | F ELP-Intein & 4t 7£ K g AT 5 H 2B
T MET B3R & 4t , w4 i 1 0 8 JIK i 8 41 R Ik
J#i ¥ pET21a-ELP-Intein-MET , 7E K i # # 1 % &
FKIRIRAG T AT ¥ PE AL A 5 1 ELP-Intein-MET . X
Rl G B AT AE AR I B Al Ak Ok 1 AT T 3RK
JEE T AR T B A B R) ) A A B 2 TE DN S A
T N 6 mol/L NaClIE K 40 °Cin#4 10 min 1 2%
PER SRS AEEAE 90 % I & B2 . R B 5 il &
W E & MIAT T pH IR B A R AR 4L
46 4 N AE pH 7.0.30 °C &A1 T 24 4% 32 h.

Tricine-SDS-PAGE 45 % . 7 , & 7 ik (19 K/
5B E A ZBOK, 7T #e B o i ik 6 AN IE
fif , 5 SDS J¥ B 1 SDS-#% B¢ ik 5 & 9 75 L ¥k H 1
TR EEE, FEERW KA. A, EHKS
SDS JE i 11 & & 9 5.7 1 SDS 7 B 2R BL i Ha A Al
KN, R, Tricine-SDS-PAGE (1) ¥ 45 % T 58 T4 4
T e 35 fioe PR K I FR R U — A 1), 7 SR A
KT AR H R K B TR) 58 R 4 B B DA 3R A3 5 4 1
4
3 g5

V& ¥ 24 WR 45 )5 1 F PBS 2% il ~F 7 ik
1] Superdex Peptide 10/300 GL #t i #t 17 )2 #r ,
A A 3R A3 1.25 mg/L 40 5 75 1 95 % (1) G il & bR 25
Mg & ik . 4tk /g s kA T S aureus.
B. subtilis 168 A E. coli IM109 FJ # & #F 53 , % Bl
OO 22 PQRH M B R AR A R T 2 IR
R . 55 A IR 0 B IR G AR L) A B s . AE
0 20 W 5 KRl A & [ ELP-Intein-MET 21T 1
WS RE, Nah& & BT 5 5152 T8 G AR
1) W B JOK I 50 UE T L0 TR O M D R K Tk
R &
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