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SUMMARY
(FEL )

I. Project title

Evaluation of endogenous anitimicrobial peptide over-expression strategy for developing dis
ease resistance animals

II. Project objective

The objectives of this project are 1) to select and develop anitimicrobial peptide transgenic
mice using procine protegrinl, PMAP1 and PR1 genes to estimate the effect of the peptide
on Salmonella resistance of an animal and an increase of mucosal inmmunity, 2) to develop
triple transgenic mice using the genes, 3) to establish a database for animal antimicrobial
peptides and evaluate the bacteriocidal effects on Salmonella Choleraesuis and Salmonella
Typhimurium and 4) to develop technology with originality regarding to an increase of
animal disease resistance and to develop alternatives for current antibiotics used in animal

production.
IM. Results

We performed a genome level analysis to identify anitimicrobial peptide genes in the
porcine genome. We constructed radiatio hybrid map to determine the locations of these
genes in the pig genome. From the results we identified 12 functional antimicrobial
peptides including beta defensins, protagrins and calthelicidins. We constructed the vector
system to developing transgenic mice overexpressing PGl, PMAP1 and PR genes. We also
developed a triple transgenic mice expressing these genes at the same time. Transgenic
mice showed increase expression of these animicrobial peptides and also showed abnormal
phenotypes probably caused by alteration of normal immune system. The more detailed
analysis is currently undergoing. We also developed in vitro expression systems of these
antimicrobial peptides using yeast expression system. The in vitro expressed peptides
showed some level of antimicrobial activity but the expression level was still relatively low
to obtain complete analysis results. The yeast lysates from the in vitro expression of beta
defensin 1 showed positive effects on Salmonella Enteriditidis, E.coli O157:H7.

IV. Application

The results from this study provide a possibility to apply these endogenous antimicrobial

peptides to increase defense ability of animals against foreign pathogenes. The transgenic



animals overexpressing pig antimicrobial peptides will be used as useful resources as model
animals to evaluate the effect of anitimicrobial peptides for the future studies. Also, the
high efficiency in vitro expression of antimicrobial peptide could provide the solution for
finding alternative substances for current commercial antibiotics. However, our study
showed that the successful in vitro expression and purification of anitimicrobial peptides

requires further research.
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HAS Y FAo sk o] de F ddo] =2 ) lined® L %
AtFom, BEAAZAESHY & #HAPgHoz HAHL JfAe g
AL FHA EA zZA8H A8 3

FEAFIE FAUF SPF AL T8F JAAD AR | oL Lene wms

Pheol g B 29wl WA elFgAne B O U0 T S

HERAAY Bor0] (912 FuT mFAR@E e 000 ToTRUT P A

Uk W E A
3719 grAEHE =S FHA4l
Mg AAS F AR 7 <l 359 FguAERFAAR] PG,
np9- 27 kS 93k LANLHI|HS B85} |PR26 PMAPS ZA|o] waAzl
vector construct A&} & A A 3ol A A 28 T = ¥ ZAHF construct
3-8 A& construct S A 2}

A 2] gEle wgdos Huss o g AES EE fade) A
AR A = 2 ANERAFE 57, dF |2 Salmonellod A TA] &4
s ay HA AHAE g ad HA ==

PG1S 3ldtdeoezr &AA HAS
_ - mone T = ¥r
FRETe A¥A AT | wagdA gwase vy o C
2
PG1, PR26, PMAP36¢] 2] FHElo| =21 PGl, PR26, PG1, PR26, PMAP36¢] a5
R g4 2 PMAP36-& pichia pastorisel] |2 lysateZ o|&3 gdaz
LA 7= | gadestiel Ay A4 75 4

A 2 A AFesy A

1 WA e AEYEel=e) Bz, 24 2 Sduge A%

b @GR ABREIS(AMP) S8l F24: A4 AF 2 ArzHeq dd=E 127
AMP fAA] thete] AMP Eo]z =Zgo]ME T3 F RT-PCRE A4 &
transcriptg® S F LHAHUHA 2 F2YS G =3I FEAS FHAAE
AET Agr e A5G0l F83 HuzFoA ddA7] 7] At H A2 mucin
1 promoterE PCR FE3% F24 st

# 3. A FrAEREo] =] RT-PCR

glolr] 2 PCR %7

Locus Primers Temps () Pmd(lllac;) - Source
PBD1 PBD-1F
Pre-propeptide PBD1-R 60 253 lung cDNA
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PBD1 mature nlf;%[_)lf 58 200 lung cDNA
Pre—plz"]i}[))ezptide ggg:;; 60 282 lung cDNA
PBD2 mature nlf;%[_)z'f 58 155 lung cDNA
Pre—plz"]i}[))jptide ggg—?; > 259 lung cDNA
PBD3 mature ml;%[[))__lBOIfMZ 55 170 lung cDNA
PBD104 mature gggjgjﬁ 53 156 lung cDNA
Pre-propeptide | PBD-SR % lung cDNA
PBD108 mature ﬂgggjgsli 53 166 lung cDNA
Prlzl:g;e()%;gtilde Plil:lé;—il; > 462 lung cDNA
Prlzl:g;e()%;gtizde PITFE_ZI;? > 459 lung cDNA
Pre-popeptide | HEPE €0 354 tung cDNA
Porcine mucin PMUC1-250f 58 250 genomic DNA
1 promoter

1}. Radiation hybrid panel& ©]
A st7] 915t
oA A2Fgk radiation hybrid panels ©]-&

0] 83 AMP dlu|A Bl Eloj=

d& % HARFHA Fold PCR Zto|m o] TR

skl 3" UTRY @7IAMEE 7222 A ek FAALY] 2o

Fid tiste] PCR Zeto]WE tAQlsta PCRE

hybrid mapping 3 -&

8319 w=H A FEAeol=
, 9E National Institute of Agrobiological Sciences® Hamasima

=(AMP)

% 4. IPAE flElol= RT-PCRE 918 PCR Zatnjo] AR

3t mapping<

Arjstel Fold wHS HE

FAAe B4 A

=13

A A]8FS1Th Radiation
FAAE] EAAE
21kl AMP f-dAF 12700 o
o|Fojd F Q=

sk

Gene Accession  Forward primer (5'-3") Reverse  primer (5'-3') Annealing Product
number Tm(°C)  size(bp)
PBD2  AF516144  CAGAGGTCCGACCACTACAT  TTCACTTGGCCTGTGTGTCC 60 169
PBD3  AF516143  GGTAGCTGTTCTGTGAGTGG  GGCTTCTGTAGACTTCAAGG 58 114
PBD4  AY460576  ATCCTCAGTATGGTGGCTTG — GGAAGGCTTAGTAACAGTGG 55 203
PBD104  BK005520  GATGCAGACAGGATATGTGG  AACAGCATGGATAGGIGTGG 58 103
PBD108  DQ274056  GCACCACAAGTCAACCTAGT  GACAGACAGAGAAGGITGGA 52 112
PBD114  BK005522  CCITGGTGGATCCTGAACGA  CTCTGTACTGGTGCACACAT 56 194
PBD123  AY506573  CATGAAGTGITGGAGIGCGT  ATGAGITCACAGAACCGTCG 57 25
PBD125  AY460575  CCTACACTCAATGGCCACTA CCTGCTCAGTTCCTGTGCTT 58 147
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PBD129
CAMP
HAMP
LEAP2

BK005521 ATCCGCACACTITGAAGAGGT
TACTTAGCCGACTGCGTGAT
BK005518 CCAGAGGCTAAGAAGAGACA
BK005519 ATGATTCGGAGTGCCICACG

DQ274057

CITCTGGAGGTCGTGGAGITT
GAAGICTGAACCAGGATAGC
TCTACGTCTTGCAGCACATC
GGAGCATTGTCGCAGGTAAG

60
54
61
60

194
137

115

t}. Radiation hybrid mappings %3 AMP /3xF 12709 /AR A2

1A

[}

=

7k H A

radiation hybrid cell panel-& o]&3le] 1270¢] AMP FAAE 7709 FAAo thsle]
I AAE Z2AT. Cell panel9] retention frequency= 26~76%7} A 2 e T

£ 5. 12F ¢ vy E HElo]=of th$ radiation hybrid mapping 2z}

SsC Gene Closest Distance LOD Retention
markers (cR) score (%)
2 LEAP2 SR005044 0.245 12.08 26%
6 HAMP SR010602 0.128 16.27 32%
PBD4 SR011170 0.104 18.52 43%
7 PBD125 SW1681 0.228 13.47 36%
9 PBD104 SR013030 0.853 1.58 76%
13 CAMP SR010609 0.119 17.24 33%
PBD2 SR012300 0.088 19.24 34%
15 PBD3 SR020344 0.135 14.85 36%
PBD129 SR020344 0.165 13.57 33%
PBD108 SR010197 0.114 17.79 34%
17 PBD114 SR005317 0.139 1512 26%
PBD123 SR000638 0.233 13.13 41%

2}, FFEol= 12F¢] th5}te] radiation hybrid map A2#E nleto 2 AEa 49 A&
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g 5
Chromosome 2

Bovine genome sequence draft

35C2 BTAT (ver 4.0}

Bovine genome sequence

~ = BTA 13 (ver 4.0y
Cluomosome

Chisioss Cluomosoriie 9
o Bevine genome seqnence deaft s 1 i B Iaft
8804 - S 19(ver 36.3) ovine genomne sequence din
ver 36 31 A 18 frie T ok ; e 0 o |
BTA 18 {verdd Rl BTA 27 (ver 401
FADLIT
a1
il
MAG WK
oF y
draft
HSA 20 (ver 36.3)
Chromosome | 3
208 Bovine genome sequence diafl HSA 8 (ver 36.3)
. 2oCHES 0k BTA 27 (ver 4 0)
S8C K
20K
880 |5 g
— #ladng —— e FoF
AT FADIIE
18908 —f— Yo
SALHU
416 ch SRACHIE
arer = P B tence diaft
- N OVIIE SeOme sedquence dia %
i HSA 6 (ver 36.3)
BTA 23 (ver 4.0)
A A
Bovine genome sequence dift HSA 20 (ver 36.3)
BTA 13 (ver 4.0) Vi
— Z0OMC)
CRISEI o CMC
SN0ME
T 100K
TEARY TEAR:
. lirsrhcanmas 11..\un-].:.l-...\..l.{«';..L-..IJ..:-I.I. Tadl HEA & (ver 3653
Clromosome 13
i v
55 Bovine gesome sequence dimfi HSA 3 {ver 36.3)
Bovite genone s
AMFP

o HSA 20 (ver
3T

a9 2 H=A, & 2 AT Gl HufAR Az dZE =2 dagEe]| =
RH mapping Z3}E 7|Hto 2 gFHElo|=9] 474 conservationd A9t Al g7
H] w5} T}

ol o] EPElo|= WhAS 9% SAWE construct?] A2} b-actin promoterE Al-8-3F 2
2 H] Sold dEWAEMEE 1) 7 FHRH A Soldoz AHAF= xZ 5ol HE

=
T

(M H2)E 7]& H
1 promoterE &&35

o
o

#l pCAGGS HWEE 7|HFS 2 3} beta actin promoter £ mucin
T390
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<dE 1>

CMV-IE
Enhancer b-Actin

Promoter

PCAGGS
4790bp

SV40 An

<l g 2>

CMV-IE
Enhancer

PCAGGS

SV40 An

2% 3. beta defensin 1,2,3 &HHS st A AHF construct vector map
2. 4Amdl ) 2 o o] sk =% yHlAle g3 A
7}. Salmonella Enteritidis(SE) +d &34 3: = A T EFo] =21 beta defensin 1,2,3-2 293T
celld) transfections}e] wjoF &, cellS A3l Iysat E utE59o] Salmonella Enteritidis &}
Ecoli O157:H7 (1000CFU) &F 72 olrsith Zu® lysated] T HE & 47T}
37CoNA wiokste] 24417 Fof 45 SH AT
Salmonella Enteritidis(SE) 2H 2 2}A S Salmonella Enteritidis(SE) St 2 1HA &
i B Lysatedc = . M Lysate 37°C i
_ 4 160 -
r‘?:: 35 2 1404
33 % 120 -
Q 25 ‘23 100 i
=120 S 80
15 2 g0 o
10 I g1 g
5 |
0 22 | . .
pEDL pBD2 pBD3 pED1 pBD2 pBD3 )
19 4. Salmonella Enteritidis 7 &3743d ZAu}
244 7F Fof 4Coll A vk 3 lysateo]| Salmonella Enteritidistt<=5 743+ A3} control X
t} = %] st Elo] =<l E]fﬁ_]/}_] 1,29} 3o 5 Salmonella EnteritidisT#+25 Zo|= AR
WERS T 37CellA al st Ale] 74 A control Bt} A4S T # A el =<l
gl Al o] g a7} %1'%% HojFr)h
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E.coli 0157:H7 & ZtAH E.coli 0157:H7 S+ 2 Z Al &

o Lyzate 4°C M Lyzate 37°C
140 - 131 250
198

124
120 - s
200

100 - 85
8O - & 150

80 100
40 -

50 37 2
il L
D_ T T T D I - I

pEDL pBDZ pBD3 ) pBD1 pBD2 pBOD3 (-

X 105CFU /40Ul

X 10CFU /40Ul

2% 5. Ecoli O157.H7 s#azay A3

24X 7F Zo) 4°CoA] wjok 3k lysatee] E.coli O157:H7 #55 =43 ZF control HrT}
A gEgEte] =41 tsal 1,29 30] ®E Ecoli O157H7 TFE &0l AL Vehgth
37Col A wjkst Aol d4 A control Bt} 74 EFH T

3. A X (yeast)E ©]&3F H| A beta defensin 1,23 &3 2t=E9] g &%
= 2] beta defensin 1,2,3 Td 2HE9 g7 EF5S AP Qstd, £ A= 429 =HA
beta defensino| 4] mature peptide sequence?tg ©]|8-3}o] & H(yeast) Al EZ N ]o] LS
fr=st7|2 g} oldl mal Z4Zbe] mature peptide FXE I3 ¥, AR U WHI

Agaty ERWE £Y5te] BHe fE30
7}. Pig beta defensin sequence®] HE

X 6. HA] beta defensin 1,23 AR A| A~ AR

Class Accession No. cDNA(bp) aa
pBD1 NM_213838 195 64
pBD2 NM_214442 210 69
pBD3 NM_214444 204 67

1

o] iddL 93 z+zhe] mature peptideS <18} 7] 918] NCBI #33F 2389 AR

ole] &k Z+zte] mRNAo|A ¢DNA % @74 ES gt T2 F5A
old tlgdoltt amel dde 98l FAd4lE (transcript factor)S A 98k
mature peptide)e] ZL7|E #<lo] g7 sty 53] A} A9 beta
A FZE HaF o2 A FQ3F mature peptide sequenceE 3213t}

Lot

ol
kl

1=

ofN Hd oy
£

o
e o
el
o

it
:
(2
i

do
R

in

jo
€]
=
0]
]
£

1} ) x]¢} Al beta defensin ¢cDNA F%
(1) Pig beta defensin 1(pBD1)
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. [
Ml 30 .‘. 40 l 050 o60 o9 T0

NP_005209 {1) MPTSYIILFTI* azzSCCNELTCLCHRaDhmasSGPQ Y SACPTFTKIQGTC YRGKAKCCR} -
2

NP 999003 {1) MRIHRLLLVFL G- IHKNICNSVD RNEGV PCKCAPI@’JKQILTCGMEQVFCCFRH
Consersus (VR IIL I LIL M CL GCL ¢ K GIC KCCEK
| Class | Human | Pig |
aa 68 64
Mature peptide 36(33-68) 42(23-64)
Disulfide Bond 37 < 66 31 < 60
44 < 59 38 <+ 53
49 « 67 43 < 61

23 6. H A beta defensin 12] ¢DNA Tz 2 olm|xAl G714 d AR

Hx)e} AL7EE] beta defensin 12 919] T3 Fo Uelhd AT Zo] {AGE 25 7HA2
U Fe R YETh. Mature peptide o /442 thd zpol7t glevt, 4 7 LR A Y
AgS G Aoz GaEE o|3sldd(disulfide bond)d] $IXE BU3 Aoz Vel
th. we}A] =14 beta defensin 19] 427] olu]iab-S HHAZL 5 YE F7|AEE FE51
HHAE F5o o] &3t
(2) Pig beta defensin 2(pBD2)
ml 10 o 40 o &) 050 Jo 70
NP_004933 {1) MEVLYLIF3 FLMPL r3-———DPVr|_LIKS ICHPYFCERRYRQICTCGLPGTECCKEP |
NP 999607 (1) MRAICLILL ISSQ CI LTC GQRSDBYILAFK TCNFSPCELFNRIEGTCYSGKAKCCIR-
Consensus (DMR T LI L T L GIG CKGhC CE K GTC KCC K
m“
aa 64 69
Mature peptide 41(24-64) 43(27-69)
Disulfide Bond 31 « 60 37 < 66
28 < 53 44 < 59
43 <= 61 49 < 67

a3 7. F1A] beta defensin 29] cDNA Tx 2 olujxAt A7AY AR

A,
A

beta defensin 29| 7%, Ab&¢] BD2 A A+ H|wE E3| mature peptide FefjS F<I
o] &3 & QEE FIYTE =R BD2 HA| I o] rdiEo A= oA F
Tgelt QDL FEae ey P30l ol g

ol
L
i Rl

L
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(3) Pig beta defensin 3(pBD3)

Nl 10 20 30 e @0 o S0 e lo 67
NP_061131 {t) MRTHYLLFALLFLF Lol PGHCGT INTLORY Y ORMRGORCAVLSC LPREEQIGRCSTRGRECC
NP 999609 {1) MRIHYLLFALLFLELMERPGNGRIINTLOL JRRGRCAVLGCLPKEEQIGSCSVSGRECC

(hml'ﬂ.ls {1) MRIHYLLFALLFLFIMPLPG G IINTLQKY‘_(UKIR GRCAVL CLPEEEQIG CS URKCCRKKK

Class | Human | ____Pig ___

aa 67 67
Mature peptide 45(23-67) 45(23-67)
Disulfide Bond 33 <+ 62 33 « 62

40 < 55 40 < 55
45 < 63 45 < 63

13 8. =] beta defensin 39] cDNA F+3% 2 oln|Al A7jAdg HH

A| beta defensin 3¢ 3¢, A& BD3 FAX} vjws] &
£ JUehfz g dAH<A cDNA9Q Zo] 2 ofm=4k

o, 53] mature peptide FEl= = A&} AlFo] A [AGS

Al g dEo] ZdiEe] A= oA FHE THsE @VINEE FE5

(4) Pig beta defensin 1,2,39] % H|u
nl 10 20 30 o 40 o 050 %0 o0 Tl

NP 999003 (1) 1=EHRLILNFLLMVLEEYRE--——- LLFNI@SVS' GVCMEGKCAPRVEQICIC POV CCRRRF
NP_999607 (1) MRALCLLEBTNCLESSQRARGINLL fGLGERS DAY TCARRGETCNFSPCPLENEIEGECY SGRAKCC IR~
NP 999609 {1) MRERYLLFALLFLFIMPLEGNG-——-REINTLRY YCKTRBGRCAVLGC IEREE QI GECSHSGRECCRER
Omsenss () MRIH LILL L LLLLPLEG LN NYCEKKKG C  C PK KQIGIC M  KCCKRK
I3 9. H A beta defensin 1,2,32] mature peptide H] !

H A beta defensin 1, 2 Z#] 2 32] ¢cDNA$} mature peptide FEjE H| st B Z+z};
o] cDNA A 4o} otmi=il FEoAs ke Aozl YE oLy, HRbHo=z
mature peptidecll A2l ©]8+3} A FH(disulfide bond)e] ¢X= BL3 Aoz eyt &
1 ) A] beta defensin 13} 32 wj-¢- FAMF-E UEPHAL, ZZe] HFA=2 I &5

of ztol7} vtEpdTiH o|s AT T ofn|4be] FA wet g &5 Zo|rh 1t
Eld 5 o= 7ol ERlEud Al2E qaUss EI3ste A e o] 8-
T dot AlEET

o} &8 73 =E A bate defensin®] =&
H A beta defensin®] FE A EZZYe WAL T I dAAE(lysate = isolation T



purified products)ell th3t I S HASH] 98 &2 o5 LW H
TFHE EYsty =9 88 o7 wds T8 HF A=Y dE 7

oot

(1) =1 A] beta defensin mature peptide G714 g FZ= 2 & FFU HEH =
Ztzte] mature peptide o] Z Q3+ PCR primerE AA sl FZ& AAZTE FZ4

o3 Zkzbo] primer A7 MEL thE3 2o

® 7. ¥R beta defensin 1,2,39] mature peptide FZ2 ¢33} PCR Z#lo]n] HE

Class Primer Sequence(d” — 3')

SBD1 N-PBD1 | ACC CIC GAC GAA TTC ATG AAA AAC ATA GGA AAT TCT GIT
C-PBD1 | CGC CCG GIG GTIC GAC TTA CIT CCT TIT GCA GCA TIT

SBD2 N-PBD2 | ACC CIC GAC GAA TTC ATG GGT CIT GGC CAG AGG TCC GAC CAC
C-PBD2 | ATA (GC TCC GTC GAC TCA GCG GAT GCA GCA CIT GGC

SBDS N-PBD3 | ACC CIC GAC GAA TTC ATG AGA ATC ATA AAT ACA TTA CAA AGG
C-PBD3 | ATA (GC TCC GTC GAC TCA TIT CCT CIT TCG GCA GCA

Z}7+e] mature peptide WS FZ3}7] 93] 99 primers 3] ALHFETANA A2
H templateE ©]&35}9 PCR SEZAHEE FHsIFeH, o] g9 &8 #FY =¢ &
dWEE B3 FEIIY. = B ddE9He &S o7 2ok

PBD1(2 or 3) Oligomer design

PCR

!

Treatment of restriction enzyme
(EcoR 1/ Sal 1)

!

Cloning with pGAL10 GAL7 feminator

!

Sequencing

PED1(2 or3)

23 10. HlA] beta defensin 1,2,32] 2 BA T} &2 #F W =& vector map

Ed =8 4d WH=E 88 759 AXZAWE FH X9 beta defensino] =
= A a50o] Hole AHA ddFA
E Ao o AlEE & U)o EE FFo vjgd g =, M EZA

o

oA BER #5771 &
oz wAAI £ e ZEHEHE AN 4d WEHE FESA
(2) &5 i (extracellular) LT&H A|2Eo] WYY F=
R gAYy dEE 95t A2 primerE AASte WEo HE frameo] A AT

_28_



% sk olol W WL e Bk

pGAL10-PPL-Pig Beta Defensin 1

Vector Map
PPL/PBD1 Oligomer design

! ”

GALID Plom :
PCR

o Xha |

Treatment of restriction enzyme
(EcoR 1/Xba |, Xba 1/ Sal )

|

Cloning with pGAL10

|

Sequencing

PEDI
PGALID-PPL-

Kr-Tremlé-6H

Sarfl
GALT temnimuior

22 11. F}A] beta defensin 1,2,3¢] &=

of,
b
b
k
o
fof
td
=
0%
12
=
iz
el
<
2
5)
=
5
o

S. cerevisiae transformation

A. Before starting

* 5~10 ug Plasmids

» Samon sperm DNA (10mg/mi)

* YPD medium (1% Yeast extract, 2% peptone, 1% glucose)

» 10X TE, 10X LiAc, 50% PEG-3350, DMSO

* 20 T incubator

» YNBCAD [0.67% YNB, 2 % glucose, 0.5% casamino acids, 2 % Agar) plates
* YPDG medium (1% Yeast exdract, 2% peptone, 1% glucose, 1% galactose)]

B. Strain : S.cerevisice Y2805 Agall
C. Method : LiAc method

D. Spread : YNBCAD

E. Incubation Temp : 30 T

3 12. S.cerevisiae §E T

N
=
o
i)
L
r i
i)
ox,

&714) =4

o

<3l

r |
24
1501'
td
=
iz
r |
=
a,
N
)
1
RS
it
s
=
oS
ol
=2
poss
lo
H
o,
2
=
2
I
.,
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Fope s~ AL 93 gFHEFO] = construct A2}

7t @ EAZ Promotere] Z =2 : ubiquitous expression promoterZ AFE-E beta actin
promoter= 7]&2] pCAGGS constructE® HEA|A AFsFH o Hezz ol oy
Promoter?! mucinl promoter= = %] 2] genomic DNAO| A promoter activityE W= F

g Q& Z2YS AAste FEEAH.

TA-cloning into pGEM T easy vector

l

Enzyme digestion of
mucl-pGEM and pCAGGS
(SalI/Apa I)

l

Ligation with mucl and pCAGGS

2% 13. Mucin 1 promoter cloning 24 =9} PCR &3 A3

v oA EHELO| =(AMP) #- A} Protegrin 1, PR-26, PMAP-362] A A3 constructe] 7}
ah gu A ERgo] 438 o2 AR 3% IuAEREI| = et 4] ¥ A
A% construct®: DNA 24 7]‘?3% ALgste] JEEtg Y. PG1e] 3% mucind
promoterE &85t HLAo HHES EXOZ 513 om PR269F PMAPS] 7-§- actin
promoter& AH&-3to] T8 X3 ﬁﬂOﬂHﬂ s feel= 2dS FHOR 59

o @EAF constructe AFALE 7L S W AGEE insert7} AUE A

ot
< I3 1594 vehfo] Fa 3l
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Xy
Ecoltl F
el
Lcok

Kb PR 26K

xea-PM AP xhol
36

2% 14. Protegrin 1, PR-26, PMAP-362] & A A3 construct vector map

2% 15. Protegrin 1, PR-26, PMAP-362] & &A%} construct vector mape] A|taAdwZ

PMAP36

i)

o 370 R AERHEE FARAL 9% FHATZLE constructe] e

3702] AMP -#-A A (Protegrin 1, PR-26, PMAP-36)2 © constructol] 4] F Aol 13
A7 E BEse] Slel PR ABVEI=E BN wASE PhesE AR
3k constructE® SESIATHIE 16, 17). 7] HuH 2A HEE &3 AR 1;}
@ 718 BEEO] constructs ARAAT. FU4 FR UG Aake] AT Taboln %
=& #8q Atk

FBL
olr

olr
_|_,
O_L, I'UE jg F[F

]_

X 8 A3 dAdFE w2 s A fFAAFR YR
Locus Primers Temps (T) PrOd(lll)C;) size Source
Protegrin 1 PPTT(S; 55 462 lung ¢cDNA
mPR-39F
PR-26 PR6R 57 498 lung ¢cDNA
PMAP-F
PMAP-36 PMAP-36R 57 538 lung ¢cDNA
Porcine mucinl PMUC-250F 58 250 lung cDNA
promoter
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Xbal EcoRI Notl Xhol

ERE> T

ATG ATG ATG TAA

308 P AdEREol = SATES AT HSFEAAE constructd] FAATAH 2

>
Moot
—
(@)Y

CMV-IE .
Enhancer mucin

PCAGGS
4790bp

Rabbit b- C\Ubln“
poly A

N “Xbal

\\EcoRl Xbal---AMP---Xhol
\ “sthel

EcoRl

5V40 An
SW40 ori

2% 17. Mucinl promoterE &-83F Protegrin 1, PR-26 & PMAP-36 3% ¥ Z A $ construct

vector map

5. gu|AEHEle|= FAWE vl 3F Protegrin 1, PR-26, PMAP-369] A4t
€ ¥ 44g construct® C57BL6/] 1:!]——‘,3—/‘\4 25elS o] Lste]
WL AAslgen C57BL6/] e R o]Alsle] FAAFIS A 3FL *3{

R
30 @

7}. MicroinjectionS 913 DNA A A|: Microinjection & DNA E¥Ho] Z# A U =& A3
a4 2 DNA vectorE digestiondt & ©o]E agarose geloll 79 &3l DNAE HAsH
Attt AdaL AE vectors H7|GELS E3F B3I FT electroelution-> DEAE -

Sephacel(e.g., Elutip D, S&S, Keene NH)o|1} glass bead adsorption(e.g., Geneclean II,
Aiogene, Inc., QIAEXI)®4 2.2 desalting 2 concentraion . Calf thymus FHFS o|&
3}k ﬂurometerb‘r ethidium bromide gel golA €1 Q= FE AlO|ZE 7|Fo7 AFH
e WS o])-3le] DNAE A#sla, 14ng/ ¢ =2 microinjection buffere]] =<
] 3}9315}.

1}, Microinjection/Founder mouse A4l vt

[}
5
hCG Z2E FALZ 48417 2o FAIL, 47 vhe2st wo2 48 F, ooy
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ol vaginal plugE A =25ty wHl{FFZE &<QUstH, vaginal pluge] & A ml-¢-29

WO 2 5E zygoteE A3t Th DNA §9< injection ¥ o] loading %, &An7 &}
AN 54 AAA 9. DNASL FY evE pARAY Aor gGumsien,
Microinjectione] E11d 051413 Wg7l= &7 AE R lysis & A& ERAAT
DNAZF F9€ 4% & 42 g Wst, 05 dpee] thel =z %J& o oA @
olg]e] R 20/1A T FATS olAslgon, o]4 & 194 o) 20~30% 7} E Tt

AT

o AAE ARSI ALSB: ANE FARARRSAE AFUTR HYFEATAE

.

AL-S-/ SPF(specific pathogen free) 78 sloll Al ALS-E L Ut}

2}. Founder mouse ¢l

ATy 8 FATEE dgzed olA3 & 19947F = EwtstAl =iz, sjeld AFH7E
2F AT A Fo] mEE #Fa genomic DNAS FZ, PCR analysisE 3 #3229 4
d AFE g 3ot
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ofl
it

2 19 FAHE npe-29] tail DNA PCR Z 3} Positive control (p/c) 2 FAAZ 7fA<
animal 60, 6494 PCR W=7} Jephd

ol FAHFepe-20] wuj
PCR screening®. 2 founder FAHZ nfe-~E
2= 7z @91 2 normal mouses}

o} 23209 VERA AT

FO X

|
. X O x
[ ‘ ‘ [ | [ | @16 female
W 7G male
F2 i O narmal female
O | U normal male

23 20. §AAZ AHAE FHE 93} founder A ). FO7} founder &<

Ao mule Bl WA AdE FAAE A F KA B FE ol =
s gom @A Blg FANIAD Wt AsHoz AxxT Yt

Number of line

Gene
Founder (FO) F1
PG1_mucl 7
PR26_actin 5 2
PMAP36_actin 8
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a3 21 g 33e) YridEREel= JAAE vheze] ARI(HEAA). AFRE el
2 PG1, PR-26, PMAP-36 ¥ 2 A% n}-$-2 ¢

6. YAHAZn20 [FAA HHEA
Germline transmission®| A F F1 TGolA ZF F21Ate] &d oRHE sty s =z
ZoIE R 10kg] 9 TGlA Z=2& H&stY RNAE FE%0h 3pe9 total RNAS RTF,

semi-quantitative RT-PCRE& EF3l fAXe] @& oS #A A3t} dAA PG1 FAAZ n}

29 A%, 5719 Flatlell A Protegrm 1 AR 9 gL BFFow, /1Y =L

= 3]

¥ g Ee
& Hol= 3 79 Flekele B35t At ™ 20). PR-26, PMAP-36 & 2 A3t nf-¢-
S FAW PHOR ThEd Fele Frsr,

vr3

rlr

D Ho

rt o

123

—

=

¢

uterus

brain

GAPDH

23 22 PG1 3RS mheswdle AR 4 gl 72347 b Bl w8
7. 34 Elo|E PG-1S o] &3 H% sFHElols FFESAHAA
7} PG1¢] 33t 34 2 SDS-PAGEE F3

23
AYUY @i WElE F Sl PGIE BSH0E FAHS, B9l AAe FFEI
= 2AHAT. PGIL BHoz gAaE &



PG19] @ d gL RGGRLCYCRRRFCVCVGRGo|® BA#e 21670tk F4¥ PGl
S-S tricine SDS-PAGE (16% gel)& &8st WMEE A5ttt Gel Aol 4 3KDa
o3l W=7} HYPor, o] 21KDa 71 = PGl vl Ay dXstes Aoz Rl
o}

2010.04.28 08:52

a9 23. SDS-PAGEZ £3% pGl @4 band &<

. FAE PGLe] s ad A9

FA4E PGlE vy e oz Salmonellad) A FFaEI AFS AASIITE 9%
plate wellel] S. Enteritidis7} &% (69CFU) Mueller Hinton Broth (MHB)E &3}
t}. 238 MHBd PGl 0-16 yM2 FE® HE3 &, 37Tl A 1847 vkl o
467k A Aol EHle WESY B4E P 1 Aoke oo 2o

inhibkition of Salmonella

— concentd
— conce 2
concent4
— concentd
& .00 concent16

4.00-

logCFUImL

2.00-

0.00—

T T T
a2 12 18

time(h)

o4
s

a9 24, FAE proteing ©|-&3} Salmonella Enteritidis(SE) &7 & A E

JHANA B 4 A= PGlo] FHH ZH-F(concent 2-16)0= T+ S
(concent 0) S. Enteritidis®] Zo] oA Act ol#dt T AAAFL w5 vld s,
PGle] %7} 44842 Salmonellad] AqAEFH7 & Aoz 1}

= 1847t o]|F o] F FE7} dlog7t A=At w3 PG
A §=7] (lag phage)E AFAIIE AL FFAFTALE T FAsAT FF

—_
flo
i
b
1
AL}
o
o
o|»
8
o
=2
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8. Pichia pastorisE 223+ x| o FHelol=o iy
AN LA GF FEo] =<2 PGl, PR-26, PMAP-362] ztzte] mature peptide?] T3
R SEEH AYsla ERUE EYste] #dS G L3

Pichia pastoris WO THS 213 —]’7—}4 mature peptideE ¥<1s}7] 98] NCBI A=t
2o HRE FAsta oo thdt Ztzhe] mRNAoIA DNA 2 g7|MFde Flgo)
s=AZ Wl Edo] ofd i ‘4’ o] WHS ffsiA F/d4 S (transcript factor)E
A9 HF LHLE(mature peptide) Z7]2] &Qlo] &g slth,

r:“:ﬁ,:r-r‘
_, olt

® 10. PG1, PR-26, PMAP-36 mature peptide =X

Class amino acid

PG-1 RRRPRPPYLPRPRPPPFFPPRLPPRIPPGF

PR-26 GRFRRLRKKTRKRLKKIGKVLKWIPPIVGSIPLGCG
PMAP-36 RGGRLCYCRRRFCVCVGRG

ﬂrﬂrﬂ mature peptide FZol ZQ3F PCR primerE AAst FFHFES AAFTh 9fok &
2 #HHE AA AYE s g 2k

¥ 11. AH9 " PGl/ PR26/ PMAP36 S-A=te] 4714E AR

Class AccessionNo sequence (5->3’)

PG NM 001123149 | 388 882 get cge ctg tge tat tgt agg cgt agg tic tge gte tgt
- gtc gga cga gga

PR26 NM 214450 agg aga cglt ccc cga ccec cca tat ttg cca agg cca agg cca cct
ccg ttt tic cca cca agg ctc cca cca agg atc cca cca ggg tic

gga cga ftt aga cgg ttg cgt aag aag acc cga aaa cgt tig
PMAP36 NM_001129965 | aag aag atc ggg aag gtt ttg aag tgg att cct ccc att gtc ggc
fca ata ccc ttg ggt tgt gegg

L 2dEH 75
SEZ® 5F {FAAZE Pichia pastoris 4F W T HAAHE 3 725190 WHF
=7 AxF plasmide] =UE 93 FFZE E coli TOPIOF 7} AHEEReH, s9 &



T HEelol= AS 98t FEFFE T Pichia pastoris GS1157F7F AF&EEH AT 23 o
Pag wMERE pPIC35S AMESITH pPIC3SelE AOXIAA} Yol Zzmez
AFEEH, o] Z2REE HESS BAHOE AT o Lyl

S$=ET AlLE 9E
o WE ) =Q3Ee g 2k

PG1/PR26/PMAP36
oligomer design

N4

PCR

"4

Treatment of restriction
enzyme

. 4

Cloning with pPIC3.5

.4

sequencing

Oy 25 29 EA X9} vector map

o5 W =Y

g2 LBujA| & o]&3te] wjge § FAATAS AEsy] fs GFddo] 1FE
2 FRHE wiRe A eietan v 1‘417‘} 9
pastoris WF3-%5 A E 9} electroporationdte] FAARD-S HAEIYTE HAuiA| Q)
(1.34% YNB, 4x10"5 % biotin, 2% dextrose)ol] HIS+-f-3
st & Adstden. fAdAxe =& <l
pastoris 9| 4] Direct PCRS A A5}t




2}.

]

MGY(1.34% YNB, 1% glycerol, 4x10"5% biotin)9} MM(1.34% YNB, 4x10"5% biotin,
0.5% methanol) A= Z}z} &8 FAHFA 9 AFujA & FEujAZ ALEEHACH, ¥
AAMgho] FA| P& Pichia pastorise SANZTOR AR SANETY AFuA
o} SEuRE 7—}7—} MGYH (MGY®] histidine3 7})¢} MMH (MM¢] histidine 7H 2 A}
&3ttt TF= MGY A stF7t wjgste] 48 5 F, 2d =4 WEgo]
FHEA = MME| R A 2-3U7F 30204 28 v Fste] gl dS Td A H

. Cell lysis 2 B3

2397 A Moyl e YURYE T ALE A pellete FHAL A
¥ gdolrg AXE 33t ¥2, protein inhibitoro] $#-F PBSe] glass beadS %
sttt A71e] B8-S T3 @A lysateE A|ZsHS

Bude AR 2 F3H Fol ZHAEC dy

o]& & vortexingdle] lysateE &
%%i:ﬂ' %01 O]OD% OHD]' lysate
Agrass ARBE Agolnt.

o ox

PG1-F1 ©dFdAgnk-2 Qb9 o]4fo] Wi E o] 2282 3o A ﬂ]z:ﬁﬂr H &
s AAF PGl FAASARS-29] TS HEdho 4% 3} FEY o= =Y oF
64N 7L FF 2ZEHT. 2FEH AFE FHHH BEF Fol Y3 6 FAY FAHEHSZ
Aoste] £gtol= 9o nAsAY. dAxE EEol=s xyleneg o]-§-st et A A
& 100, 90, 75, 50%2] oIE2-S AH Z3(hydration) T #] 103 7HAoE ZHARL
Hematoxylin/eosin (H&E)o.2 @435ty A4 E Fetol= Ietd AA F &53
(dehydration)Z2 ¢9]3}e] oz oet2 AHE & Permount &4 o] &3l AMAPGe
2 1439}l Hematoxylin/eosin(H&E) S 2 <424 Z Ao FHu| AL o|&ste] BF

2 H
S8E. A 47 24 duge auq ZRolA 4 hzsk Aol RYT,
) _
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3
17<} Lﬂ‘: | BAHE FZAZ yeastE WHA| A, Tricine SDS-PAGE F&
k|
ye

o
east, peptone, dextrose(1%)7}
o]

om 30°COM 12/\] 7t %‘:8}@1 < log phage7tAl A7t E
galactoseE F 2% FaFo] HA 3+ &, 48417 30T

= _I_4
a9
<
=y
o
o
5
Q.
c
Q.
=]
aQ
_|_,
N
)
:(I)LL

ATt HH oF T, centrifuge— B8 7L 2o Y-PERES AFg3}
WAL FE259Y. & FAE s wde] By 2 AA
AHgstgon], gaEE tRale] =)= 45KDac]22 37 10MWCO
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9] Centricong &390} 1OMWCO<>ﬂ A FEE B8 AHE(10KDa ©]3hH)E 3MWCO
A Al ZEF s, FE ZAY AHE(BKDacl4, 10KDaolsh)S Hstath F=3=
AL A HAE T A}%a}«}aguq O #ge olFlet 2o

Yeast_PBD

SrHAE 5 2 A

H] Yeasto] o B A7

i

a8 29, AlXEY

1}. Tricine SDS-PAGE testE £3F 13
79 222 SDS-PAGEEZ £3} skt == Abol=7F 10KDa o]}
2 ue ooz 2 gilgo] Il ALE-E= 16% Tricine SDS-PAGEE &3}t

2 Age ol 2¥w 2o,

28 29. Tricine SDS-PAGEE 3] @<l® PBD 1-3
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Ade AHE-2 40-5071 Abele] olmimitoe 2 A o FEE Alolz2E Z7]E 4-5KDaclth. 1
oA AHMEEL 4-7KDa Alo]|ZoA HIZE HYPon, SA4S WS Holx Adrh
@ x17 SDS-PAGE e wel METE Holx] §V|E 3ty, ¥HEAFE &3] PBD1-3
o] MEE FAsIHTh T Ale]=2= 4-5KDa AlolZ o AF o] AAYE fHA7E 2dd
Aoz HHsIAT

el A4

?:E
ol

SDS-PAGE gel ZollAe] aaz A7
SDS-PAGE?] @dAtEo| A nl2 FFEFHES =43 Kang et al (2002)¢] TS Ef=

il

stel, £YstAl Al 2WF ¥, SDS-PAGE gel& Alwol THE WAclA wostich

o} FAFTTATHFIH, 08% o7ty TgE NB

of 37=oll A 24417 wiketinh AT 24 H

AREA grot, daETHE FIT 5 ATk o
]

= "1 [€)
o NAFZI AMBA ARl =2 SDSA oA BEEHA7 gEoRE FEA
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2% 31 Amdek(s))sh vlde 2okl A PBD1Y 7% H=E

A3 427, PBD 2, 3ollA= &I & FAASHA Fob, FTEIAE AT F glder,
PBDIc A= Arder deErzdAs EE & 2

F2o A= fﬁ% BAsto, FTEHE PSS Gdsisith 28y PBD 2, 39

! = @92 AA7F FE2E Aol ofuolA HEAF FEE

Foll, AA GAMNE AA Y EAAA, & F=7F Holx a¥ AAdA= A5
3 Ao BT

N
=2 7v
12 A5 FAH FAAS yeastES THAAH, Tricine SDS-PAGE 5L Eslo] 2

y Rl
< FASHYTE fol AFE FEAE yeastol= G BHAEC| R R FEHE FH
yeast2 A 9lo} mpxviA 2 HAAPDA o]~E= yeast, peptone, dextrose(1%)7} FH-H
YPD brotholl 4 300l A 12A|7F v eFsle], 78 log phage7lA| d5AIHTE o]F o] ~E
o] =2 REQ gall0g inducing 317198} galactoseE Z 2% FrFo| HA 3 I, 48X
BoF 0= A AEujek Stk wiek F, centrifugeE E3 TS Eol, ¥ vy A=
Agrs Bkt &9 PUAE -?—345}04 ol 2 g Al oA HAE AL

v

tgom, dasEls tosle =7 ]-‘E 45KDa0]Ui 37} 10OMWCO9] Centricong &85
S 10MWCO<>M PE 2 =38 AHE(10KDa o|3h: 3MWCOOA thA ZEF sihe,
ZHd A" 4HE(3KDaol %, 1OKDaO]8})§ FHEY. AT HAS T3 A F

O
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pGAL10-PED

Yeast_PBD

gdHAE
a3 32, A

PBD

ST
x

W 4] Yeasto] &

A
t2==e] molxl whld
sttt O Aabe o}

- 44 -

i



9ko1}, PBD 1, 2, 3

o}
k=3

= HolA

AEES &

A 2oy, 9l o

)

T AT

—_—

43

12. Salmonella Enteritidis %<&

o

)
~—
o

o} T2 = mlgle R E nko 2o LD50S A3

w2

k

A7F Sgom, 74

T Ardas
. AZ 59REEH PG-1(21¥)9

aE

o} PG-1(219)

bl e

=)

gkl oA}

S
pd

AR BhS29] S7b ol

N =

il

ot
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¥ 12. Salmonella Enteritidis 243 Az}

nzer o2 a4 & & A% A% AE AE &
°C L GEE) |0 | 19 | 29 | 39 | 49 | 59 | 6 | 7Y
control- ¢ Ak A} A AF AP ) A} A A EIRE) E
T EE
control- ¢ Ak A} A AF AP ) A} A A EIRE) E
4.0x10°
PG-21%) | A | A AR | AY | By 2y 7A}

13. Listeria monocytogens 74%43

7b mucin 1] F2 £317] 8 5F7] YA EdEr= Bt glens FFRENE &
da7t A&

U ATE] mEel FYE A7 BA 9houf, Lee 5(2001)9 ATE I
(10102 ATF st e IFYFL BFA oY wisA 4

ok AFF e ZHr} gleol wal 244 o s 1 EERE FEE(LD0)E EFE 39S

2 BEEAME FAARCSAE 02 Q2T 2Tt AFE T 1) 2 F ket
Slon, gAMAre2rt EAHoz de YErh st onseto] = AE GE

rh FasEolAE BF wHsidleH, HAL Ae #EsA 29

o FEEADS)CAE HE ¥ 24 AREH wHsle, FuEEY nEEd W dw
onseto] =27 Lt oL}, PGl §AASCES 20t 2 vk )] AolHL glg
S8, PGA(15, 17¢) FAADES20l A JAFHe AQe AZIHE w
PG-119%¥)& HF 3d F sAAbsted Aol © FHokshAl whe-sisls

¥ 13. Listeria monocytogens qFAg A3}
AEF wh-2 s s s s s
(gmel) | 6F®) | o2 19 29 59 49
TET control- ¢ Ak A}
control- 3 A AF 1353 A}
25x10° PG-(15) 44 by A
EpEn control- ¢ A Elgs:! iy iy iy
control- 3 A4 15 I ury IRz
25510’ PG-(174) A% by by by by
e control- ¢ A A iy iy iy
(LD50) control- § Ak A} I ury IRz
25x10° PG-(194) A A4 uhy A}

_46_



PG-1 #Ele]=% Listeria monocytogenso] T3l MIC F=7} @2 WHo|w, Salmonella
enter1t1d1s°ﬂ daires o= A= dHFa37t Qe Aoz BiFe B

2 wHE Aezs AAEAS. Tt B AY 23, PG
= F |
[e)

=
Aol Az, HAF HE, dearance, ZH 2] onset A|7

a9 9 5ol 7 b
S FRW AolB BARA RAUGGEA AN A F, NN F4E ZHT 5 AU
g wwel Axe] wolvt glol Fu A, wEe] Amdesl PaHeld) EABE(FS
)lHE 2T k2o us) Bl stk
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gAAD 20 FANY B wAY 24 100
gt el = el griguAetels EA WAL AD | o0
AtEE d A gnlg-20] FNur A=A} =9+ construct 7))
92 & Helolme] guas FAERE = 44 protegrin 1-f-47t¢] 100
47 g gl 9 a2
) Pichia pastroris 75 U =< 23wy L= 100
Recombinant DNA 7|¥-2 &-8-3 b T H K o
oAl Al o] ek AlAk Pichia pastroris w5 W PG-1, PR-26, 100
PMAP-36 G217 w9] 3ol
94 &A= g o] = PG-1, PR-26, PMAP-360] FAlo] w3== 4
Ab22 8 ) 2] Bhulo A o 5 . 100
AR R Rl S S e K ZHAAgng-2 2] A4k

N - - 36 3 AR B0l 0 zA
JZ_X].% %%‘fﬂ' U]*ﬁ%/‘é%ﬁxﬂfﬁl PGl, PR 26, PMAP 36 ra E‘__L_D]——l—— _/] Al 90
A%, vgedgelAe Bl

gl 4, oA, A

AorzAoxe] Fuigueels FAAdky e 2R, 2l FAA
A ) BT D AW o e 3
BAAYESHA B
AR gomge)s shad npese ([ FiHEels @ @d FAAeAS gy
A EA B el g ow dixwdte] wa ¥4 % 2A%A o] | 100

o
WAl o H 3)9l @2 w

i

HA Y 28

i)

g AAddstdete] | 90

z P
0.

A K
;g]__'—‘ll_r Elo] = 9] 3l k=AY A87t
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AS5& AW M of Majstg A 2

A1 A AP FEAA

EATHAY £YL o £2E ATAHF Y $HHY 4AE FFUEIE FER
Wel gl HE Rol, FF o]F RUFEY AL F§ L BAL Fajol F2H4
"o AE FFUEIS s e A2e FEF £20] B AR U ofy &
A% =RREA AAE =24 RHPoU FTAHClS RUFEY BHS BH 45
27Eol E2HT UE Folth AYH ATHH AAAE HA FFREIE in vio P4t
of U3 537t 31 FUHROH, olF 55 % B ATE Fotel TIE HA FFUL
SE2 TEW AYH AR} F& BAS Fae] A5 Mo olFold JFolt}

1. =EAA

7F. Kim W, Kim S, Choi H, Truong ND, Thong le M, Kim JH, Xiao R, Park KK, Seo K,
Lee H, Kim BS, Yoo MH and Park C. 2010. Discrimination of animal species using
polymorphi= of the nuclear gene Zinc finger protein 238. ] Agric Food Chem,
58:2398-2402.

1}, Hyeon JY, Chon JW, Hwang IG, Kwak HS, Kim MS, Kim SK, Choi IS, Song CS, Park
C, Seo KH.2011. Prevalence, antibiotic resistance, and molecular characterization of
Salmonella serovars in Retail meat. ] Food Prot. 74:161-166.

NI
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5143}

SHAHElolE e Az 2 I $Elo]l=e] 3-8 (Mothod of producing antimicrobial
peptide and use of the same): 10-2010-0041334
SHAHElolE e Az 2 I $Elo]l=e] 3-8 (Mothod of producing antimicrobial
peptide and use of the same): 10-2010-0041337
SAElo|= ] AlFubH 2w O HElo]l=9o] 88 (Mothod of producing antimicrobial
peptide and use of the same): 10-2010-0041340
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