Journal of Life Science 2022 Vol. 32. No. 12. 956~961

ISSN (Online) 2287-3406
DOl : https://doi.org/10.5352/JLS.2022.32.12.956

Expression of Antimicrobial Peptide (AMP), Moricin Using SUMO Fusion Tag

in Escherichia colf

Dong-gyu Ahn'2, Sun Ill Park' and Soon Young Kim'*

'Department of Biological Sciences, Andong National University, Andong 36729, Korea
’Foreign Animal Disease Division, Animal and Plant Quarantine Agency, Gimcheon 39660, Korea

Received October 5, 2022 /Revised November 21, 2022 /Accepted November 22, 2022

Plant Chloroplast have several advantages as an expression platform of biopharmaceuticals over con-
ventional expression platforms such as mammalian cells, yeast and bacteria. First, plants do not serve
as a host for mammalian infectious virus and have endotoxin like bacteria which can cause anaphylactic

shock. In addition, high copy number of chloroplast genome allows for chloroplast transformants to
reach the high level of expression of heterologous genes. Moreover, the integration of transgenes
into specific region of chloroplast genomes makes chloroplast transformants unaffected by positional
effect which can be frequently observed from nuclear transformants, resulting in loss of transgene
expressions. Antimicrobial peptides (AMPs) are a kind of innate immunity which is found from bacteria
to humans. Unlike conventional antibiotics, very less dosage of AMPs can have catastrophic effect
on bacterial survival. Further, the repeated use of AMPs does not trigger the development of bacterial
resistance. Moricin, one of the AMPs, was isolated from Bombyx mori, a silkworm moth. The C-termi-
nal of moricin consists largely of basic amino acids, and the N-terminal has an a-helix structure.
Moricin was chosen and expressed in a SUMO/SUMOase without leaving any unwanted amino acids
which could potentially affect the anti-bacterial activity of the moricin. The transformation vector
used in this study has already been created in this lab for the expression in both prokaryotic systems
such as E. coli and chloroplast. The expressed moricin was purified using Ni columns and SUMOase,
and the antibacterial activity of the purified moricin was confirmed using an agar diffusion assay.

Key words : Antimicrobial peptide, chloroplast, Escherichia coli, moricin, small ubiquitin-related
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6xHisSUMO-moricin-pKSEC1Z A 35 E coli BL21
< ampicillin®} spectinomycin®] &-f Terrific Broth (Sig-
ma-Aldrich, USA)ol Al 37°C ol Al 18A13F 52t wll sS4 Th
A E2(8,000 rpm, 4T, 3&)3ld MEE X3 lysis
buffer (pH 7.6, PBS, 1 mg/ml Lysozyme, 1 mM EDTA, 1
mM PMSF)E @&t 248 E coliE 223 237]
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g st FSd FE e &4 oHds 4 F
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Mgk F, 22} &A(mouse anti-rabbit IgG-HPR, Santa Cruz
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233}o] membraneol] F-of 1A17F &< AT 2 F TBS-T
Z 1584 33] A 239 th Amersham ECL Prime Western
Blotting Detection Reagent (GE Healthcare Life Sciences,
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BamHI BamHI ~ Ndel Kpnl

- trnl TrrnB aadA PpsbA ;’f SUMO1 Moricin | TpshbA H trnA =

915 bp

Fig. 1. Schematic diagram of the expression 6xHisSUMO-moricin-pKSECI1. Prrnl6, 16S rRNA promoter; aadA, aminoglycoside
3" adenylyltransferase gene; TrruB, 3° UTR of E. coli rrnB operon; PpsbA, psbA promoter and 5’UTR; TpsbA, 3° UTR
of the psbA gene; trnl, isoleucyl-tRNA; #rnA, alanyl-tRNA.

gttt Eed A2y dlde] s25 SAs L, & B & A&g &, SDS-PAGEE 33+ moricin 27}
W Z o] SUMO Protease (Enzynomics, Korea)E 30C°ﬂ A AgsiA A4dE AES FASATH(Fig. 2).
1N7F rA o2 A 647 B9k AElste], 3 g

(6xHisSUMO) ¥} moricinS #2334 th a9 o2z} 6xHisSUMO-moricin2| gl &0l
2x Laemmli Sample Buffer (Bio-Rad, USA)E- 41¢] 95C o] 6xHisSUMO-moricin] 6xHis F-&ol &A1& F-=25}o

o H.l[ﬂl

A 5E B ZATh 15% polyacrylamide geloll 48] H o Western blot 2 2 6xHisSUMO-moricin®] &3-S 8213514
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clonal IgG, Santa Cruz Biotechnology, USA)Z 1:1,0002] H] L= DAL 4=

E2 5% skim milkol] fﬂ’i’]a F membranel] F-o 4°C o)A

16A412F B¢ 4131tk 2 F TBS-T buffer2 1524 33| Moricine| 22| ¥ &z &4

A A3 #, 22 @A (mouse anti-rabbit IgG-HPR, Santa Cruz FAXAEE E colil 4 6xHisSUMO-moricins & Al
Biotechnology, USA)E 1:2,000 H] &= 5% skim milk®l] 3] Z1 %, His60 Ni Columns (Takara, Japan)S AF-835}¢] 6xHis
233k & membranel] Fo 1417+ < ATk 1 H TBS- SUMO-moricins #2388tk #2813 6xHisSUMO-mor-
TZ 1584 33 MH3F4 T Amersham ECL Prime Wes- icin® SUMOaseE *| 2] 3}3L His-probeE ©]-&3}<] west-
tern Blotting Detection Reagent (GE Healthcare Life Scien- ern blotS Y 3HF th(Fig. 4). SUMOaseE 1A FN A 64]
ces, USA)E membrane®l] 3& &<t &gk &, C-Digit Blot A Mgt 23, 1A A 25 2 AS 81
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PpsbASH TpshA 87 Afolol @] a4 o Lol Xbal DNA.siée marker; Lane 1, cloning of 6XHis.SUM.O-

o} Ndel®] AEF T A= A 7hsA chM K moricin into pKSECI and confirmation of the insertion
r Nde W HE AFEE A7 Ferit(Macrogen, oorea)' by a single digestion with Kpnl (6,623 bp) and by dou-

Fig. 1914 A|A1E 213 2o puCl9 WE el o8] x4 ble digestion with Kpnl and Ndel (5,708 bp and 915

ES A4S Kim ef al [16]2] Wl wel pKSECT ] bp) in lane 2.



M 1 2
kDa
—
28—
| -
17—
; —

Fig. 3. Analysis of expressed 6xHisSUMO-moricin fusion pro-
tein in E. coli. The size of the expressed 6xHisSUMO-
moricin is about 19 kDa. There is no 6xHis tag proteins
in original E. coli, and the expressed 6xHisSUMO-
moricin is almost presented in soluble part. M, Protein
size marker (kDa); Lane 1, Control (E. coli protein);
Lane 2, 6xHisSUMO-moricin protein.

t}. 6xHisSUMO-moricin®] Z7]+ 19.1 kDa®] 11, SUMOase
o ofa &Ee]H 6xHisSUMO®| 7] 11.9 kDa©|™, mor-
icin 7.1 kDal & o &5t} SUMOasedl| 93] &=
6xHisSUMO2| =77} 17 kDa BT} 2H& 712 B1= 9]
o} o] A3+ 6xHisSUMO-moricin ©] SUMOase2] 282
=2 moricin®] FEFH A= AS A AIHH24].

Moricine SHHElo]| =& N B F o XA
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Fig. 4. Analysis of moricin fusion protein treated by SUMOase.
SUMOase was treated at 1 hr intervals. The part of
protein with his tag was detected by western blot. M,
Protein size marker (kDa); Lane 1, Moricin treated with
SUMOase for 1 hr; Lane 2, Moricin treated with
SUMOase for 2 hr; Lane 3, Moricin treated with
SUMOase for 3 hr; Lane 4, Moricin treated with
SUMOase for 4 hr; Lane 5, Moricin treated with
SUMOase for 5 hr; Lane 6, Moricin treated with
SUMOase for 6 hr; Lane 7, Control (moricin not treated
with SUMOase).

UEH = achelix 7271 910 2 T3S S7HAI7IH 1,
12], C Eoll= 4714 ofbviito]l ®of QIth8]. &=jh
OE FafEol = VA2 w2 4714 UEY
H, =2 97142 &t 5HF Aol AT, 12 T

o @I AA7A daAge il FaE
=S g ol Tl FAA7= 8]le2ta AAH

Fig. 5. Antimicrobial activity of moricin against to
Bacillus subtilis. To test the antimicrobial
activity of moricin, the fusion protein 6xHis
SUMO1-moricin was produced and was
treated by SUMOQOase. A minimum inhibitory
concentration (MIC) of moricin was shown
between 0.375 and 0.75 (ug /pl). (A) Anti-
bacterial activity test according to the con-
centration of moricin against B. subtilis. (a),
control (buffer); (b), 0.375 pg/ul moricin;
(c), 0.75 pg/pl moricin; (d), 1.5 pg/pl mor-
icin; (e), 3.0 pg/pl moricin. (B) Evaluation
of the inhibitory effect of moricin on B. sub-
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tilis by measuring the clear zone diameter.
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A 23 e A HEAZ moricin®] FFEA o] AE
A &138}7] 91380 Bacillus subtilisE McFarland 1 3%
st FHdd APES AT Fig 5004 0.75
pg/ule] FEoA FAEHE HolH FEVF FolAFE
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wa[8]= Bombyx mori®l Al 23 moricine 0.19 pM (=
oF 8.53 -10™ ug/u)ol Al Bacillus subtilis® T3+ 24 o)
Uehdtty Budtdoh =3 2% 38790 E colish
Salmonella typhimurium, 1813 1% ¥ Bacillus
subtilisS} Staphylococcus aureus 4 moricin®] &4
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