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of Mat M N2 CCIA O|ROM ZCh X 400 HZF M2 FAlE M=

oxazolidinoneZ| €0| Z3l= linezolid(Xt0| &2 A, Pfizer), cyclic lipopeptide| 2| daptomycin
(F/H|4l, Cubist pharmaceutical) § 4&0| E1tSICHSong, 2012). EESE HAXY 70| X &

ol SUHEE EH$$ 7|1E eAH e FARe HE7|2E MM XEHQ A LY ZH
£ YT 50 glel, HE0[HQ aARAE82 2 Qs MU F&MaE(normal flora)S
It| 5o OIXP.’:*%”'% 7Eot= &2 =HME ZtTCE WeEtM 7|E2| SN e= THE A&7
A2 7HX= A0 A0 So0|HQ FWAES LIEE = U= M= DCrel
#4d X=zHel 7igo] oot 47EOo|C)

2 =9 71E SdHel ZHEES dHAY = Us Hetez WML EEO| E(host
defense peptide, HDP)7} &4t QUICH MHEBIOHEIO|E= XA HAH A|(innate immune
system)o| AYOR BE MENTH XD QU 10-50749) ofojxito THE He 27|
Of HMEIOIEZM MEN7 HATO ZIEUYS I 1K HOFHE ZEStCH(Zasloff, 2002).
Ol52 F2 YWSH+2~+9)F UH, 30% Zro| 2y OOttt THI[E ZESHL =0,
olgfet EFLZ Qlo WHLOHEC|Es SHSHE © Mo M=ZHar £

a]
A o-LtM = (amphipathic a-helix) 22 B-HERAX(B-sheet) & M
of S017} MZEC ™eE BSA|F|AHLE M=ZS XM £HS LHO
M Mas 0= A2 YoM UCh MEtM N -EO|E= &
St= 7 Ao BlS e FE7tsd0| X3 RLh 0|t =0 A 0 ELO
= A& HE I|H, 7| SdAH W7ol 28, & Lf=-d(anti-endotoxicity |

ZER| D QU0 KPMICH SEMZA 42 0] Hetdtih(Hancock & Sahl, 2006).
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A2 hLF1-11(lactoferricin S £ X|), iseganan(protegrin £ X X|), omiganan(indolicidin 8=
H) S2 WHYOHEIOEE TN MHESEE 7iLdt2d= A=7t X[ 1087 FES| U



O QUCHHEIL). SIX|DH CHCI=Q| MMLO|HEIOEEL ME|X s (physiological salt
concentration)0| A E2dot(l, Pt Aztet Lo EXSHE CHEME Foz A0 s b

EA Z2oi=7] ME0 BN 72229 ME/EHN J|&oMe 80| o2 EMEO U
C. ESh ROIHCHE $15HsHA(solid-phase chemical synthesis)2 S3ff AAtst AL AAL H
2(1g & 100-6009, Yeung et al, 2011)0| =0} ZAANAMHO| WOIX|7| 20 AMANE HES
g 242 oy gie AFOICL mfeth MHWOIHEIO| SO FTHel oY MAtHe SHEs
oty B2 Aot B%EII'- UALE. = =AM E MY BEIO| =] CHEFYM 8l 283
of Chet 2|2 A7SES HHEDNX} Sto.
21 AHAE YU dHLo{HEOI=
Peptide Description Company Application Progress
. Synthetic analogue Access Topical
Pexiganan acetate of magainin 2 Pharmaceuticals antibiotics Phase 1I
Omiganan Derivative of Migenix/BioWest Topical antiseptic Phase
(MX266/MBI-226)  indolicidin Therapeutics P PUC 1o/
hLF1-11 Human lactoferricin AM-Pharma Bacteragmla gnd Phase VI
fragment fungal infection
Derivative of . . o
Iseganan : Ardea Bioscciences Oral mucositis ~ Phase III
protegrin 1
PAC-113 Derivative of histatin . Pacgen . Oral candidiasis  Phase IIb
Biopharmaceuticals
IMX942 Derivative of IDR1 Inimex Nosocomical oy e 1
infection
OP-145 Derivative of LL-37 OctoPlus; Leiden  Chronic middle oo (o 1y
University ear infection
. . Broad-spectrum -
Plectasin Fungal defensin Novozyme Preclinical

antibiotics

[Modified from Bassetti et a/, 2013]
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HAXYILK| yeast, insect cell, mammalian cell, plant 2| CtSH expression hostE A&}
non-bacterial heterologous expression systemO| ZHYrZ|QX|TF MK B0 B EFO|=9| CHZF
AMZ 2|3t host organism@ E2=  Escherichia col7b 74 22| AL QJUCHYin et al,
2007). AHLOHECIEE £ colM HIAZ BF UMY OHEE =

(anti-bacterial activity, small size, high cationic property)2 2 QI8l| =3 M/ =0 LCHds}
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cleavage IS Sl MHLOJHEIO|EE HOLfE fusion expression MEFO| FZ ALEE|

1 QUL

1) Fusion expression

A EO{ - EFO| E9| fusion expressionO 73 HE2| AL L= carrier protein thioredoxin
1t glutathione trasferase(GST)O|CHHE?2). O|=2 A{Z=T CHHMZEIO| £ coli cytoplasmO| A9
solubilityE Z7IAAHAFT= HEE 7HX|0, £3| thioredoxin2 size(11.8 kDa)7} Zt7| &0
peptide-to-carrier ratioS F7HA\[H &2 +82 HEY + ULk 22 SOM= EH Y
Zlo| foldingdl solubilityE SMA|IAHAFT= ASE 28{H Ue small ubiquitin-related
modifier(SUMO)E 20| AFEELD /U&=, SUMO 9A| thioredoxinidt OrEH7EX| 2 size(11.2
kDa)7l Zt7| 20| peptide =8 ZHO|AM K2|SICH GST= carrier protein@ 29| 7|s
g0k ofL| 2} immobilized glutathioneE 0|28 ™X|7t 7ts¢t affinity tag@2A 9| 7|58
SA0 7tX|= BtH, thioredoxindt SUMOQ| AL fusion proteing HX|St7| oA = F7t
Ol affinity tag0] ZR}H FZ poly histidine tag0| AF2EIC}.

Thioredoxindt Z2 solubility-enhancing carriers2 3t OfL|2f, AN OB EIO|EQ| fusion
expression0f|& inclusion body @42 SE8t= PurF fragment, ketosteroid isomerase(KSI),
TAF12 histone fold domain &2| aggregation-promoting carrier= ArEEICHE2). O|2{%Tt
aggregation-promoting carrierE O| 2%t insoluble expression2 soluble expression0f H|3}|
ML HEO|EL| = 2ttt CHME Fofz40 o 23 LX|o fe[eh ZHO| UL

o
O, centrifugationg &34l inclusion bodyE &A 2lg = A& FFO| ULCL

H2. Fusion expression2 0|83t AMA|dto{H ElO| =] AHAL

Peptide Fusion carrier  Yield (mg/L) Reference
CecropinXJ Thioredoxin 15 Xia et al, 2013
P-LL-37 Thioredoxin 40 Krahulec et al, 2010
LF15-CA8 GST 10 Feng et a/, 2014
LfcinB-W10 GST 0.3 Feng et a/, 2010
CM4 SUMO 24 Li et al, 2009
Histonin PurF 167 Kim et al, 2008
PFR KSI 10 Zorko et al, 2009
LAH4 TAF12 HFD 10 Vidovic et al, 2009

Fusion protein HE 2 Y&l MHEO{EEIO|EE carrier protein@ 22 E E2|5t7| {I5HA
= chemical EE& enzymatic cleavage 1°H0| T QSICHE3). CNBr, formic acid,
hydroxylamine& O

279l chemical cleavagel| A% enzymatic cleavaged H|sl| MIfHS =
Hl80| M AQcls

HHH, A2 E|= chemicalO| Q140 S3lstH side-chain modification



2 Yo7ictE O] QUCH Enzymatic cleavagel| AL THIMOQI ZFEO0| chemical
cleavageOf| H|8{f EO{EICt Fusion protein®| cleavaged| FZE AIEEZ|= enzymelZ&
enterokinase, factor Xa, thrombin, tobacco etch virus(TEV) protease, SUMO proteaseZ} R
=0|, 0|& SUMO protease?t TEV protease= A2kO| urea?t EX|dt= SEYME SHHE
A5, Hl oA A o ditsto At8E = U= FEO| AULh 53| SUMO proteasel|
A9 EMMUS QIX|H= 0| OtLjat SUMO TH#EO| 3% LZEZ QIX|3}0] cleavageS
Qo782 cleavage H=tTJ7t 9204, cleavage & native N-terminalE 7tX|& target
peptideE 0*‘; 2= Qe ZHO0| Lt HEH enterokinase, factor Xa, thrombing 71230| H|
M1, pH HH3t 8l chaotropel| F st Ho=z a8 QUCHL, 2011).

3. XIF AI2E|= cleavage reagent

Cleavage reagent Recognition site Comments

CNBr Met ! E.xposure. to formlc §C|d may cause
side chain modification

Formic acid Asp Pro May cause e§ter|f|cat|on of serine and
threonine residues

. Asn or GIn can be modified to their
1

Hydroxylamine Asn”Gly hydroxamate forms

Enterokinase AspAspAspAsplys* Sensitive to pH and chaotropes

Factor Xa IleGluGlyArg* Sensitive to pH and chaotropes

SUMO protease SUMO" Robust and maintains substantial

activity in 2M urea

GluAsnLeuTyrPheGIn' Robust and maintains 50% activity in

TEV protease (Gly/Ser) 1M urea

Thrombin LeuValProArg*GlySer  Sensitive to pH and chaotropes

[Modified from Li, 2011]
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MK | BEFO|EE carrier proteind}t fusionA|7{ AAtSH AL AMHEIO{EELO|E 2| host cell
of tigt =4S AMStLL host cello] 7hEl Of2] CHAE FaA=REH WHLOHEOEE
B350 £ coldfMe| MiE ZHSSHA SEX|IE RIEX|el THEO| E
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Intein2 RNASQ| intron0| CHEEl= 7H'E9| protein@ZM protein splicing 1™ & MK
CHEHRIZHE AAZE ZEHHE S520| QICH Bioseparation0f AFRE|&= intein2  thiol
reagent X2|, pH S 2% H3}0| 2|gf N-terminal £ C-terminal cleavageZt 0o{Lt=
40| EXO|C}. EfA fusion expressiond] intein2 carrier protein@ 2 At2% AL fusion
protein@ 22 H enzymatic cleavage 1’4 §i0| EFZl MAH OB EIOIEE 22| = UL}
Intein2 fusion protein2| HXE 2 FZ chitin-binding domain(CBD) EE= elastin-like
peptide(ELP)I} &4 AtE =0 CBDO| AL chitin resin2 AL&3}0 affinity purificationO|
7S5ttt §5| ELP= 220 et 7t9Ho 2 JHoste £%

ZER| D Q7] W20 inteink} B carrier protein@ 2 A2 AL enzymatic cleavage &l
affinity purification 1t gl0| ZFEHS| MHHOJHEIOIEE Z2[- MY == UCHShen ef al,
2010).

A(inverse transition cycling)&

Transitionally coupled-two cistron expression system2 carrier proteind} 24X 20| HEIO| =
£ ZY fusionA|Z|X] 20 Z2XQI MEH2 UHHA|ZICE O] AIARS K B cistrond} &
A cistronO| ZtZt carrier protein(anionic polypeptide)u} 24 X|2O{EIEtO|=EE codingdll

Qeh, A H®W cistron?| termination codonO| S HW| cistron®| start codoni}
5'-TAATG-3' HEZ overlap 0RO translation=l anionic polypeptide@} AH|20{E EIQ|
= AME3HAEoz QXA 2X|8HY insoluble complexE O|2A EICt [MEfA| inclusion
body2| solubilization 20 ®Eo| HCt w7 Q10| ion-exchange chromatographyE Edf
HI2 Z22|7} 7bs38ICH 1A, Jang et al, 2009).

GHLOHEIO|Eo| LHEYME 2T BHES SIATI= £ OE Y2 dHUOoHEO|
EE =28ASHAl @R YA

HHO|HE}O|E2  expressiondt host cell2 whole cell
antibiotics YEHZ A& A28l ZO|CL Pepsin cleavage siteE 7tX|& A Y O{HEIOIE
SHM(multimenNE £ cole| & THYEQL Lpp-OmpAd| 8AIZl HElZ 2#EH LHAIZ
= O[F 4 LHo FOi5tA =T Rl(stomach)Of| A pepsinOf| 2|5l HA|2 O EEO|E7) THE
Mz ZEEof 22[-8HM o8 8lo] dx oM dZeds LEHWA &3 E 1B, Shin
et al, 2013).
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f 1 f stop !
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3. ZE2HIO|QEAS 0|88 MAWOHEIO|E WAt

[
|12 S0 ZZHO|E AT ANYOPEO|ES dih2HS 2T host cell2A FF@LD
QICHHE4). EZZH}O|QEIAL bile-resistantet EXES JIX|1 Q= AZAUMAOZMN F=2
Lactobacillus, Lactococcus, Enterococcus, Streptococcus, Pediococcus, Leuconostoc
Bifidobacterium0i| £3t= FO|Ct. ZEHIO|RQEAE £Fo| FLHY| HFSAHL B LAH

o bt

9 Jo

o2 HFEHAM TY B, EHAS X, BY =F2 52| 7Iss S =52 dZo 0
22 9E= oCHMandal er al, 2014). ML O HEO| == LA A L S
g2z Q3 FOYYOo| 0 MtHo|H £3 H+E S Fo= FXI2E Z2HtO
REAR 510l YHYOYEOIEE YLH-2HSIES SICHE AtE o Uiz 4
ML OJHEIO|=EE QIHSHA TEY + UAS #T OfL2t =2 2 7lsa o
ML OJHEO| =S S XES SAI0 7tE A2 ¢t
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re ot

%z % Z2H[0|QElAg}
ik Ao HEto] E2f
Epithelial barrier Z3} % ‘ gl
Lactose =5l 4 T
pH X3t 7|5
HAw 22 x|

HYHAH =7 ﬁ ‘

ZZHO|R5 A

JE2. WHWOIHEIO| S8 WASHE WX TEHIO|QEA I ol #8
[Modified from Mandal et al, 2014]

ot o2 Volzing et a2 A3APOS%} alytesering 4 AHEH|S
HAM £ coli 0157 Y Salmonella typhimuriumd| C{s} =S 7tX
(Volzing et al, 2013). S}X|2t CHEEO| M7t HRARO CHst
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H4. T2HIO|QEIAE 0|23 MA|UO]HE}O|E Gl bacteriocin A At

Peptide name Expression host Activity Reference

Lactobacillus plantarum,
ABP-118 Lactococcus lactis, Antibacterial Flynn et al, 2002
Bacillus cereus

) ) Antibacterial )
Alyteserin, A3APO Lactococcus lactis ) Volzing et al, 2013
(Gram-negative)
Chimeras of pediocin PA-1,
sakacin P, enterocin A, Lactobacillus sakei Antimicrobial O'shea et al, 2013

Leucocin A, Cuvacin A

Enterocin P Lactococcus lactis Antibacterial Gutierrez et al, 2006

Hiracin JM79 Lactococcus lactis Antibacterial Sanchez et al/, 2008

Lactococcin A Lactococcus lactis Antimicrobial Chikindas et al, 1995
Prpionibacterium

Propionicin T1 Antibacterial Chikindas et a/, 1995

freudenreichii

[Modified from Mandal et a/, 2014]
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=0 WHEOHEEO|ES| HESE It dHdes &ESH7| f[sf CHYst heterologous
expression systemOj 2tot UXT 22[EH oPE0M ARE= AlZtob H[E
X AbEH[S

O Q8| ME3lE|7|0|E O|SSHRAULCE
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ZHIO|QEIAE whole cell antibioticsZ2 O|23ICIH E2|- "M 7F ZUA I|0] Ao
EfO|E2| it B 27|He2 HE + US & OtLal ML HEOEE A8 79
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