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Abstract: To improve and broaden the antimicrobial activity of B-defensinl30, 3 copies of B-defensin130 encoding
sequences were synthesized and cloned into pET28a (+) expression vector, and expressed in Escherichia coli BL21 (DE3) as a
25 kDa soluble protein. The affinity purified 3xp-defensin 130 displayed antimicrobial activity against not only Gram-positive
strains including Staphylococcus aureus (ATCC 25923) (45 pg/mL) and Listeria monocytogenes (ATCC 221633) (80 pg/mL)
but also Gram-negative strains. Furthermore, the antimicrobial activity of B-defensin130 was not affected by temperature, pH
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and proteinase digestion. In addition, E. coli-derived 3xpB-defensin130 was not toxic to HEK 293 cells and showed a relatively
low hemolytic activity against rabbit erythrocytes. Our study proves 3xp-defensinl30 expressed in E. coli is stable,
non-cytotoxic and low-hemolytic active with great potential as alternative antibiotics.

Keywords: defensin, antimicrobial peptide, prokaryotic expression, protein purification, antimicrobial activity
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AP IR T 25 kDa &, MR &K
B, ANRWER PTG HSMERA KA 2ZER
(B 2A). R THALE SR, B IPTG JAZ

Bpu1102 1

Bgl 1l
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pET-28a-3x3-defensin130

5.8 kb

Kan"

EcoR |

Bgl 1l
/ T7 promoter M 6xHis |3xB-defensin130]T7 ter 7/L
1 HETHREE

Fig. 1 Construction of pET28a-3xp-defensin 130 expression
vector. Schematic diagram of the E. coli expression
plasmid, pET28a-3xp-defensin 130. The nucleotide
sequences encoding 3xp-defensin 130 were attached
in-frame to the T7 promoter and 6xHis tag. ori:
replication and maintenance of the plasmid in E. coli;
Kan: Kanamycin resistance gene; lacl: lacl gene; f1
origin: f1 phage origin. Bgl Il and Bpul102 [ : restriction
endonuclease sites.

Xho 1 Bpyl102 1
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Fig. 2 Expression and culture conditions optimization of 3xp-defensin 130. (A) Expression level analysis of
3xB-defensinl30 in whole cell extracts of E. coli with various IPTG induction concentration (0.05-1.2 mmol/L) by
SDS-PAGE. The below panel is a quantitation of 3xpB-defensin130 expression levels in folds relative to 0.05 mmol/L
IPTG concentration group (set as 100%, n=3 repeats). Error bars indicate SD. (B) Expression level analysis of
3xB-defensinl30 in whole cell extracts of E. coli with various induction time (2—16 h) by SDS-PAGE. The below panel
is a quantitation of 3xpB-defensin130 expression levels in folds relative to 8 h induction time group (set as 100%, n=3

repeats). Error bars indicate SD.
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130 fERMAFF 1A LA M 03R 55, Western
blotting i 5% 1~ 3xB-Bij il 2 130 4 1% (&1 3B).
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Fig. 3 Purification and Western blotting analysis of 3xp-defensin 130. (A) SDS-PAGE and Coommassie Blue staining
analysis of 3xp-defensin 130 expressed in E. coli. The 6xHis::3xp-defensin 130 were expressed as a soluble protein in E.
coli as the arrowhead indicated. (B) The 6xHis::3xp-defensin 130 were expressed as a soluble protein in E. coli were
confirmed by Western blotting and using an anti-His antibody as the arrowhead indicated. (C) SDS-PAGE and Coomassie
Blue staining of the purified 6xHis::3%p-defensin 130 as the arrowhead indicated. (D) Detection of the purified
6xHis::3xB-defensin 130 using immunoblotting with an anti-His antibody as the arrowhead indicated. WB: Western blotting.

F1 ALERIEL 3xp-FriH R 130 EiE
Table 1  Antibacterial activity of the purified
3xpB-defensin130
Bacterial strain MIC (ug/mL)
Gram-positive
Saphylococcus aureus (ATCC 25923) 45
Bacillus subtilis (AHU 1035) 50
Listeria monocytogenes (ATCC 21633) 80
Gram-negative
Escherichia coli 0157 (ATCC 35150) 60
Salmonella enteriditis (ATCC 10467) 55
Pseudomonas aeruginosa (ATCC 27853) 50
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90 C) AbFHJE, PEEVEMETCH BANME (B 4A).
i 4B pirs, pH {EIFAR 0 3xB-FhfH % 130 i
g rE, A pH{E (2. 4. 6, 8, 10) AbH
1) 3xp-PifH % 130, HMWHCRKA ER. AT
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Fig. 4 The antibacterial activity of 3xp-defensin 130 against S. aureus (ATCC 25923) was unaffected in different
incubation conditions of pH change, heat treatment and proteinase digestion. (A) The pH stability of 3xp-defensin 130.
1-5 represent purified 3xB-defensin 130 was incubated in buffers with pH values of 2.0, 4.0, 6.0, 8.0 and 10.0,
respectively, at 37 °C for 4 h before the inhibition zone assay was begin; 1'-5' represent elution buffer (1xPBS) was
incubated with the same parameters as the treatment group. The right side is the diameters (mm) of the inhibition zones.
(B) The heat shock stability of 3xpB-defensin 130. 1-5 represent purified 3xp-defensin 130 was incubated at 4, 25, 37,
65, 90 °C, respectively, for 1 h before the inhibition zone assay was begin, 1'-5' represent elution buffer (1xPBS) was
incubated with the same parameters as the treatment group. The right side is the diameters (mm) of the inhibition zones.
(C) The proteinase resistance of 3xpB-defensin 130. 1 represent 3xfB-defensin 130 without any treatment was used as a
positive control; 2-5 represent 3xf-defensin 130 was treated with pepsin, papain, proteinase K and trypsin, respectively,
and incubated at 37 °C for 2 h before the inhibition zone assay begin; 1’ represent elution buffer (1xPBS) without any
treatment; 2'-5' represent elution buffer (1xPBS) was incubated with the same parameters as the treatment group. The
right side is the diameters (mm) of the inhibition zones. The data shown was calculated from three independent assays
(n=3). Error barsindicate S.

G3HTEE X 3xB-BifE 2 130 A= Wi 2k 15 b, Hh TR R R S F iR shie st T7-Ter %
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20-120 pg/mL Wk EE T3 A st (B BA). LAk, IPTG ¥ B Flifs i R S R 2 4500 R 2RI K
SlALA 3xB-I 2 130 A 0-120 pg/mL T2 3xp- AT A EAIRIBMOPRIL, N4 AL32-P113M
Bt E 130 J5, XTRZAMicisme: (B 5B). 4 HG31-P-113", il b IR 450, #piah ik
FE MR 435 160 pg/mL 1 200 pg/mL B, % Il FEHAEE TR PR E M, X KRR
TEPEZFT/INT 0.8%F1 1.6%, 2] 3xB-Biifi= 130  FF i nl Bl %5 3xp-Pif R 130 iY-5 &M+, K

LR A L W B A A | 2 K A
- 66, 28 i R M R BRI L 2y A
3 # VT L LA R A A 1 7
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Fig. 5 Cell toxicity and hemolytic activity of
3xB-defensin 130. (A) The viability of HEK293 cells was
performed by MTT assay. The proliferation of HEK293
cells for 72 h was determined by various concentrations
of 3xpB-defensin 130 (0, 20, 40, 60, 80, 100, 120 pg/mL).
(B) The hemolytic activity of 3xp-defensin 130 toward
rabbit erythrocytes. Different concentrations of
3xpB-defensin 130 (0, 40, 80, 160, 200 pg/mL) were used
to determine the hemolytic activity and the percent
hemolytic was showed as the ratio of 1% Triton
X-100-induced hemolysis.
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130 EAVEA R Mt AE 28 AR b A b 97 i 500 A
W7o WIS R, WAL F 120 pg/mL B,
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TR 1.8%. Y& FWSE N 128 pg/mL T,
LH28 AU ML N 35%. XLbsb k], S5
LKA L, 3xB-Bi A ZE 130 HAT AR 1M i
PEo AL, KRIBFFERIEN 3xB-PifHE 130 *f
HEK293 ZH it e #51, Rt 3xB-Pi il & 130 J&
— P PR BB

TEARSZEG (il 6xHis /E A AR ik4T
PR A FRIL, FRB/N, XE AL
DIfegmA K, EFaifh, 2 BN HREZ iR
%, HEAH KEPFEIKLL 6xHis ME A% 7E K7
FF P 058 R e B v 64 T 308 FLS 52 A v 1
HAh, MRARBFEETEAREIAARREEN
BRI B R B KA 1 AL A AT A7 A6 F 4l it
o, R R 2 RS PR SS ET & N TR RO
7, an MBP Il GST AR5 . ASZI0 b iy R T
PR IR H BRI, AT RE 2 bl T 0 B K 45 g A
R B2 Gy P B U MK IS TR 1

ZE LR, B-BEIE 130 £ KMATE PR R
— Pl RS, IR L 22 ECRH
P B RN B R LA AR BT e, ELH TR T
PEARSZIEE . pH B FIEE B AL 52 o th4h,
KIGFF I h R IE R 3xB-BifH %R 130 X HEK293 4
M BEAT R B , I H % H AR XSG AR I A
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