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1. RAMT%EH, 5% 8. AEEHRE R 7F R PR-39 @ PI3-Kinase p85a% 7
TFHEM & U 7= ras transformant OEFEHIH. A D FEMIBERZESR, TR 15
F£6H2H

2. TAKAAKI OHTAKE, PHILLIP H. A. LEE, MASAMOTO MURAKAMI,
JENNIFER RUDISILL, KENNETH LIN AND RICHARD L. GALLO b. THE
GENE TRANSFER OF CATHELICIDIN PROTECTS AGAINST
INVASIVE BACTERIAL INFECTION OF THE SKIN. N@gh>7 7
L>X, ¥k 1510 A 28 H

7 R
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PR-39 137 % O/NBKIE - BB SR ENHhEY D> T 732
—IZBTAAREHETF RTH 5. {EHEN proline, arginine IZE L0 39 f&
DT I BNSRBERTFRTHD, MIEERITMAT, proteoglycan RifEE
BFTH3 syndecan DREFEZFET 5 Z &(Gallo R.L., Proc Natl Acad Sci
USA,1994), 7=, HIMER®D p47ehox @ SH3 (Src homology 3) domain IS L
NADPH oxidase DIEMZME X 5 Z &(Shi J., Proc Natl Acad Sci USA, 1996),
MR 7 F)URESF pl30Cas O SH3 domain (S LT OREZEASZ
&(Chan Y.R., J Biol Chem, 1998)0i#fiE xh, ZHEEDFTHD I LMo
7=. 341X syndecan family P& D Td % syndecan-1 WFFHEFZIE I B W T
BHHRTELTH N TSI L2HEL (Int J Cancer 74: 482-491, 1997),
PR-39 BEF O EMEADHEA D syndecan-1 ZFEL, TDEM - B Z2H
#L, X5IT actin disorganization 25| EE I L, MlgHELEILIEHI L
ZH 5 Mz L7z (Brit J Cancer 81: 393-403, 1999). & 512, &1L, activated
k-ras T transform L7z mouse NIH3T3 fif2iC3H4 2T PR-39 BT DHEAMN
actin R E RS E B Z &, MBMAEZIKT S Z &, MAP kinase EIEZ K
Fa83Z &, BXUPR-39 4% PI3 kinase p85a ICHB T H I EZHASNIL
7=(Jpn J Cancer Res 92: 959-967, 2001).

R 41X, Z O activated k-ras transformed NIH3T3 ~ @ PR-39
transfectant X — KXY T AANDOE FTHBEERICBNT, EEKREZMHEL,
AGRMEZEEES BV FHEREZETVWS. £2T, BERREAZECZT
<7 A KB ARK colo26 & AT, PR-39 OEBMMEMHIZIE, BEREM
HIERERM L. UTIREMRRFHSEZANTIT > ZHROBEREZB N
3.

=1:)
ZHAERTF R PR-39 NEEREZHIHTI2NESINERANT 5.
Fik
PR-39 XY &7 —ERK
PR-39 REARZ ¥ —I13HDOBHDZMEHL /=(Jpn J Cancer Res 92:

959-967, 2001). EEBLICRRB L, THYNEMEHERTF K PR-39 BT
BWRERZ T NBEM»S BB L /- total RNA Z= 88 B & L,



5-GGGCTCAGGATTCACCAAAAGCTTTTAATGGGT-3% RT primer BL T
reverse primer & L T, 5-CTCACCTGGGCACCATGGAG-3' % forward primer
& L T RT-PCR (reverse transcriptase-polymerase chain reaction) TH#f&E L 7z.
PR-39 BETF D C K< hemagglutinin (HA) ZEHBEFE L TRIL 7.
PCR E¥ % pT7Blue vector (Novagen, Inc., Madison, W) T/ o—=2 %L,
EcoRI-Xbal 7 57 A2 h% pZeoSV2 FHE N7 4 —(Invitrogen, San Diego,
CAIZH Ty 0—=> %L /=(Figure 1).

PR-39 HA TaE

pZeoSV2

HA: hemagglutinin

Figure 1: PR-39 expression vector

MR & R TRA
BEEREZE T AKBEMBK colo26 X 10%4EEMESH

Dulbecco’s modified Eagle’s medium(DMEM)IZ T3 L, B FEAITBEHRIC
$€> THifr L 7=(Jpn J Cancer Res 92: 959-967, 2001). f§HIZiR~5 &, PR-39
B N7 7 —% Lipofectin (GIBCO-BRL, Gaithersburg, MO)ZH W TURT
2733 T colo26 ITEBEFEAL, 31EM 1,000mg/mL @ Zeocin &8 D%
F# R T2 L stable transfectant 2837 L 7=.

K14-PR3O MEZFI ARSI b

FEREH 2K D PR-39 ¢cDNA % TOPO TA vector (Invitrogen) % T
pOa—=70L, T0OBelll ik BUIMBET 75 A > b % keratin 14 (K14)
TOE—F—%25F A pG3Z-K14 1ty b (Elaine Fuchs #%(Rockefeller
University)» 5 Oft5) 12477 o—=> 7L /=(Figure 2).
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Figure 2: Map of K14-PR-39 Transgene

Schematic representation of the K14-PR-39 transgene construct. The
K14-PR-39 fusion transgene was constructed by subcloning the 528bp BglIl
fragment containing the whole open reading frame cDNA of PR-39 into the
BamHI site of an expression vector containing 1946bp of the human K14
promoter / enhancer and the K14 polyadenylylation signal sequence.

PR-39 S AP 2w IR

RS ADPzZw 2T ARBIRIRT D AT 5R1DOZRBIFICTE
kL7 K14-PR-39 B FE21M 704222 a > THALRE. I AP
T 7T AT 10 HARLLEZE BALB e RV AR LM B2 EFHL
7E.

HH¥> 7oy b

Wizard Genomic DNA purification kit (Promega)Z W T Y ADE
Bk 55/ 1 DNA 2R L 7. BABETOY ) LADNANDA 7
T—3a b OREIVH 7Oy NTEN L. Y5270y M3 Hybond
N+ nylon membrane (Amersham Pharmacia)B& N7 0—7& LT 32P £
PR-39 cDNA ZfEAHL 7=.

RT-PCR

Total RNA 27 XK MM 5L, 1ug @ total RNA & 500ng O
oligo(dT)’» 5 SuperScript II RNase H- Reverse Transcriptase (GIBCO/BRL)
ZHWT (DNA Z2#RKRL~Z. PCR @t AT 54—
5-TCAGATCTGCACCATGGAGACCCAGA-3, 7> F AT 534 v —:
5-ACAGATCTACCGTTTTCCGGGGAACC-3ZHW/z.

R ERA

NG ADP2Zw IR T ADOPR-IVERDOREEZERIBOHAETT A
B EEEZRAWTRERBLLERE TR L. EEOERENR 2R 70—
F)V PR-39 HiFICRIG S 8, EFFUE# LY PH U ¥ F 1gG, Vector ABC kit
(Vector Laboratories) W T — XM DEEEZRHHL /=,



Ux Ay 7oy b

NG OAP 22w ORI ABLVOHAR YT 20 EEHEBEE 1M HC,
1% trifluoroacetic acid TERMH 2TV, FOLFEE2EZRGHRIE, o051
>Ry FEPBSICHEBRL, TH 2 S SICTHPR3OTAETHREILEZBITL /=,
> 7 )VIX Tris/Tricine/SDS/16.5% PAGE T4 8L, Immobilon P membrane
Millipore)iIZ7 80w L, #i PR-39 HiIATHRERIGL 7=, Pkl Western
Lightning chemiluminescence reagent (Perkin-Elmer) THith L 7z.

In vitro MIEEM Y v 1
In vitro IZ81} 5 colo26 OMIfEIEFERRBRZ H LD, 10ecm T4 v a
12 1.5 x 108 8D colo26 M AR 4 HREIEEEL, MREE2HlEL .

BB
X—RIYTAOEE THHEET L& RN THEEHEMEHER S EFIHREZE

bEOkz. ERIIMIERKFEZRMESMERBREEZRSODERBDOD
EHfT L, WBNERKZICBITSHYERICET SHEe28TFL Tirbhk. 5
HE DX — R A(Charls River Japan, Co)DEHEZ TIZ 5 x 105 HD
colo26 M2 =ML, 58k, HHEKERETHEL, AELEEY 1 X% H
gLk,

ot AT
AR t BEZ W, AFHARIE Kaplan—Meier &2 AUV .

LZE: S
PR-39 h5 AP x=w < Al Richard L Gallo t#+ (h) 73 )NV =7 K%

Y54 TIK) LOREWETERLE. TOE—F— - TN P —FHR
WWEEBLETSF )1 MEREO K14 TOE—F—- TN H—2ERAL,
PR-39 2K & LEICHEHERICEHRE X2, ;U920 /¥ EFIIY
F>o7oy TR L = (Figure 3).

RIRATPTZy IR ADKEE EEAND PR-39 EAEMLTD mRN
ADRE % RT-PCR THeER L 7=(Figure 4).
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Figure 3: Southern blot for K14-PR-39 transgene
Genomic DNAs purified from mice tail tissue were digested with HindIII and
subjected to Southern blot analysis. Lane 1; original plasmid DNA of
K14-PR-39 transgene digested with EcoRI and BamHI. Lane 2
non-transgenic littermate. Lane 3 and 4; two different founder transgenic
mice. The blots were hybridized with a 32P-labeled PR-39 cDNA.

kbp 1 2 3 4 5 6 7 8 9 10
0.8 — 4

0.5 — ' L e M o —s538bp
our = . o
034 — = F
0.26 — T : .
- N _ : — 200bp

Figure 4: RT-PCR for PR-39

Total RNAs were extracted from normal skin of adult mice, and these RNAs
were subjected to RT-PCR analysis. Lane 1: Lamda DNA digested with Pstl,
Lane 2-4: b-actin amplification, Lane 5-7: PR-39 amplification without RT
reaction, Lane 8-10: PR-39 amplification, Lane 2, 5 and 8: non-transgenic
littermate (NT), Lane 3, 6, 9 and Lane 4, 7, 10: transgenic mice (Tg 1 and Tg

2).

RIS APz Zy IRV ADKREERIZEITS PR-39 EABEGT
DOEAFRERZ AR FRE THER L 7Z(Figure 5).
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Figure 5: Immunohistochemical staining for PR-39 in mice skin

Frozen sections of day 1 newborn mice were fixed in 4% PFA in PBS and
processed for Immunohistochemical stain using polyclonal antibody against
PR-39. Transgenic mouse (Tg) and non-transgenic littermate (NT).

Magnification: x400

ISING VAT IR T ADEEIIBTS PR-39 EABEFO
EARBEZ2II A > 70y hTHHERLE. BREARIFEAENREER
T# > /z(Figure 6) .

Pi PR-39
NT Tg _BI\% peptide

Figure 6: Western blot for PR-39

Proteins were extracted from sterile wound skin of adult mice in 1 M
hydrogen chloride and 1% trifluoroacetic acid. Proteins were separated via a
16.5% Tris/Tricine polyacrylamide gel electrophoresis, then transferred on to
a PVDF membrane. Immunoreaction with anti-PR-39 antibody.Lane 1:
non-transgenic littermate (NT), Lane 2: transgenic mice (Tg), Lane 3: pig



bone marrow and Lane 4: synthetic PR-39 peptide.

PR-39 O fI N EIZIRIZ DN T in vitro MIIREHEY v 1 Z1To Z.
PR-39 S5 > A7z % > b OMIEIEFEIL colo26 @ 1/2 iIZ#If & N 7=(Figure 7).
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Figure 7: Cell proliferation in vitro of colo26 and PR-39 tansfectant

I in vivo 1281} 5 PR-39 OMIfEEMGZIRICOWTRELE. &
U®HIZ PR-39 A TF RZ2EBENREL T, fiEEHRZRMLZNTER
Dizhorz. KD EIBED PR-39 ZEBEAICREESES5/20, EEBERL
THDHEMBIC PR3IVHBHREAT AN ATy T AZIERL, X7
ZETAD colo26 BiEIZB T AMEMEERI L. LML, RBRICEHEERST
TAERS AT IR I ATEEZRD M- /=(Figure 8).

FIZT, KRIZBHET S colo26 IZ PR-39 BEFEZEHEEALLIT X
TR ERAWTERN LU, R0 EEHEAEICEL TiX colo26 ke
PR-39 S A7 274 hTEEZRDIZH > 7=(Figure 9).
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Figure 8: in vivo tumor growth of colo26 in PR-39 transgenic mice
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Figure 9: in vivo tumor growth of colo26 and PR-39 transfectant

LAL, Mt FICEREZBDN27M, PR3 NS AT 205
v BB TEEBEOEEMEM 2RO - (Figure 10). TOEET T ZADEKE
OB TEZED RN > = (Figure 10). BEKREZE Z 7 colo26 I
PR-39 BELEFEEATHILICL-> T, BEREZHEL, £EMMNERT
HuJREEA R I .
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Figure 9: Survival curve of the mice transplanted with colo26 or PR-39
transfectant
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Figure 10: Body weight curve of the mice transplanted with colo26 or PR-39

transfectant

MARRR
1.  PR-39 OHEEEOBRFITEL> T, PR-39 2R EICHREIREREIES
PR3 hS AT IR ITAEERL=.

2. K-ras ERERZH UEBEEBEREEE T KBEME colo26 IZxd 5



PR-39 OEMEISEET I AR FTBET T TRHMNLAZ. PR-39 8RRTF R
ORERENE S, BERDHALS (K8 ICPR-39 Z2RHEREBRTES PR3 T
2w, EEMEIC PR-39 ZHEHIES PRI NI AT IY
RO 3DODEES PR3 TUNY =T AFAZBNTRHLEN, WTh
DRIZBNT b EEO BN RIIRD M7=, LML, PR39 hF7 A
TIH Y NOEETIACBWTEEHMOEEEMEZRD . INIIEE
BN RICE D DO TRNWI ENnE, BRTFEALKL PR-39 AT 50O
s 7 IVICER UBBMIEBATEE I NS YA M A CFEOBEERERR
KFOELEZME L THBREENEZ 5Nk,

i

ZHEER TF R TH S PR-39 BEMBEAICEGTFEATSILIZED
THEYTAOEERKRE2KE T 5E2EE, £AEHHEZERS B 56N
NbhsdEEZENL.



