o & A H el & &3 x|
Korean J Phys Anthropol
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A AL9) A 2ol A

R

=2

MIP-30/CCL202]

3z 39

~l-

olm#, ol @, ML exel’, Hay!
QA m o) g s Wstw, AR g W m. e stad, 6 gm
25 2 dFAA = FHZ vteE]ole] B 31| ARl deferoxamine(DFO)o] A} Abw]A] oA CXCL
-8 A ETIIE QAo = 9= A15E §3HS B3l (Choi 5 2004). =3 microarray -4+ & A

& 3] Az} A4 H 2ol A] DFOe]| 2]3] CCL202] 1Ha o
AA| 2 CCL207 AAH = =)o} o]u] AAF CCL207} CCR6ES a3l 4 ze)

DFOo| 2] CCL20 44 7140 ol@A] =Rl o5

Z719h QAP 27}k, A RT-PCRE o] 48]
w2t ohjeh WY a7l
Z7}e]

3= DFO9| &=
Ag ol gatod

zkz}_ }\]—_L] ‘ﬂi
Z3A 23 CCL20 43

Ay

TNF-ael] <]st *117@‘%4— O£ 7J =22 Es] CCL209]

Fal, spelelo} A o] olel = A

N %5e) Aeme] whge

@7} CCL20e} B2 g% @
AN Aoz BeAge o 4 23k

oakx o

27194 Fsleleh 2 A7l 4 DFO] olsje]

o)5e HAT & oleA), e
shede}. CCL20gH A 9] 27} mRNAEHA]
435} 39519tk CCL20 MRNAS %
xlzfoivu aar 1551k okl s A3l
25} 7:14,} FIRCESY E.A]—_,]

SEERS

]H
b EREY O
el
Fea 413
waol BeARE

[

oley| g AR AR 34|, MIP-30/CCL20, TNF-a, A-¢H
o} (Brieva 5 1984, Bierer 5 1990, Golding 5 1995,
M = Weiss = 1995, Gray = 2002). =3t AE-2 Fenton

AR (Iron)2 M= A 2
Abag-ut, A, Sﬂ% =g 5o gekdt

ks, Ay
s Aol "H el ook 4 o]t} (Crichton 5
1992). web Aze] PAht AR 9ls) AR
FeAe FAsE Qe gugRent AgRe
Aol whe Fesieh ma Ay Welr)e) 2
Ao 03 2az gk 44 o] Ay
IFL HY7F=7]% (immuno-surveillence)ol] =i -$-

3 d), ol AHFe] WMz A& FA14
717 &2 Azl wo=k47] (immune effec-
tor phase)¢} Alo] &7}l FAstell FHedslr] uwfj o

*o] EE-2 2003 = B stme] wu] Aol oA
FAAA AR (QG St oo et mAE 9 Hesta
ZAA-$-H : cdjun@wonkwang.ac.kr

EiR]

o

A)
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-5 53 slol=sA] Sz ﬁé*éskc o e
A EdEs Foen, NESA ] st Hnte]
7)Aol 2AH A o7 FHedslr| = st} (Marx 5 2002).

s bl*ﬂi A AT Aol 2 FelM &

o]t} (Finlay 5 1997).
o2 3t AtAH Y vk wh= A MF& A7 3= A

o] wj-¢ Z@3lc} CXC Al=7Ild] &3l= IL-82
9% Abe|=Rlei AZA Tl Hhgse] A
A} A Z e A 23 =) 31 (Shapiro 5 1997, Roebuck 5
1999, Desbaillets - 1999, Narayanan 5- 1999), ] #|
27}ele FAAGZHLo] Fo FAEA=R 2143}



— o|y% o #F, 3
o} (Witko-Sarsat 5 2000). A A}=-2 =g g]ofel| A
Frefst A A (AEl2f)7} HarA 3l CXC
Amzel o sl IL-82 Ak o)A EelA
Aoz dFAsE HET £ 9led, ofe
& 559 AEE Yshe o] AH ez e
Htef2folel] sl AAH A vk AR AR
< Hgo= ¥l u} 9lek(Choi 5 2004).
el zhdE Wl vgEel A4 A
A AEF FAE 3] fl8iA
E Bew s "ok w5 2k v
T AtelolA ARAAL E7hvlshe. AAl= WA
o] Zgt nlE ATdsSs S50 AEE
a Sle BAAQ 7S A gl les B
=ol gled weole] Aldzxeir} 74 &
ofl o]} (Weinberg 5 1989). wle|2]ofe] AlH]2.2o]
= TR T2 SFolA ARl transferrin )

)
-

e

A 2] A

X dlo =

~ U

=

" otg

=z

p 1=
2R AEE woke 7ee ok ol 2 AR
Z3A7F 4% HHE =4k ouwd vl 24

2 WA & oles on| e (Weiss 5 1994,
Saleppico 5 1996, Dlaska 5 1999, Tanji 5 2001).
mebq geimodelae] Are] oas o] R
2347t Hute] Az
qee 2w EAF AYshe
o]},

2o Aol wazd, AR A E7E MIP-
30/CCL20e}= CC Alxzlels Ao =zxy <3+
o] 3o IAR AzALd HANM Fadh
= 8 2 d5E A F3 3= (Hieshima
= 1997, Schutyser 5 2003). CCL20 #| m.7}9l& &
U3k 4Al CCR6E BFallA mAdS A4 A=
ok 21g7) TRZF 52 vwe TY=7, aegn
B 9 7o F34< 7y (Izadpana 5 2001,
Fujiie 5 2001, Sierro 5 2001, Schutyser 5- 2003).
AR} AT M E|A] CCL20 §-5AHe] el v gl A
gt 2]opt TNF-avt IL-1B2} 222 A-H45A4 A
o) E7}ele) 2)sjr] Z7}3le (Izadpanah 5 2001,
Fujii 5 2001, Sierro 5 2001). 22{+}, CCL20 mRNA
U} b o) o] Al Ayo) okl o) =4
S A obx el ekt

whehd, 2 QAFolAE Hheeole)

b3l

o)
=

4E =34
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Inl

=gy

deferoxamine (DFO) ¢]
T Aadoz A AEIHQ] G4
= Ao zx S50 AeH
Hzs ERE 5 e A5
microarray 7| AdE 3] Az}
DFOe]| 23] CCL202] #3lo] Z71d
31 (Choi 5 2004), & AgeNAME o= 454
ALo] AR T3 A o 2|8 CCL20 L3 F7}ol o
ofgt wialo g Foighg Al AlET AR B4
TNF-ae] o3t Azddads o0& 4 J
CCL202] 3o HeAgE & 4
DFOE A2]ate] o1& Az ufjofolel] 23
W A olgS oIAFE & 4 U+

ol2fd A3 AAEE T3l AR AuA e A

o}

ttlo

# A7k COL20el} e 9% vl 2ae 24
Fozs 43 AARAT} Ague] whgo] A7

Hoz HAPE o 4 Ak

=13
o

I\

=
=

=

EH
=

=13
=L

1. Al

o

A

Deferoxamine (DFO), ferric citrate (FC), mimosine
(MIM), PHA, BAPTA-AM, thapsigargin, HerA, sod-
ium orthovanadate (Na;VO,, VA), okadaic acid (OA),
A23187, dbcAMP, 5-ASA, SASP, rabbit anti—goat
1gG, p—NPP tablets 52 Sigma Chemical Company
(ST. Louis, MO)el|A] F-31a}ed o], hiL-1B, hTNF-
o, hiL-29} 24 21x3g <Az} mouse anti—hum-
an CCL20 =& 3149} mouse anti—human CCR6-
PE, mouse anti-CD3-FITC v+&Z& 3= R& D
Systems Inc (Minneapolis, MN)ell A - 3k3 e} PP2,
KT5720, PKC A3} A (rottlerin, G66983, G66976), L
2] MAPK A3 4] (SB202190, U0126, PD98059)=
Calbiochem-Behring Corp (La Jolla, CA)ellA] 22t
skt

2. M= bl
@9 7 (THP-1) &
wepirel AHgs}5 0, CO, 4l 28]

A AATIAE (HT -29) 9}
ATCCel| A



— HZol o/§t CCL20 RMAte| WHEH —

(37°C, 5% CO,)ell 4] FBS(10%), s|t]Al= G (100
IU/mL), ~=& €n}o]A] (100 pg/mL), 18]32 L-F
FERRL (2mM)S A7FsE RPMI s Aol A wf of3}od
t}. T-849} Caco-2 4] ATCCERE Fofitel ¢
o} 22 x71o=2 DMEM wi]ellA] wiekslict. &
o gl 77sE Abgke] deofg e dextrant
Ficoll (Amersham Biosciences)& o]-g-3) €A e
8 AHg-3lodt. Log-phaseell a3l A28 72t
o] Aol gHA 12-well, 6-well 3-& 60-mm dish
o HE3ted ARt

3. CCL20 =X

HT-29 Al 2 wloffol] 235 CCL20 5= S
Sierro % (Sierro - 2001)¢] W<l wheh Alslshsieh.
2 oF3}m, 96-well ELISA &3 o] E (MaxisorpTM,
Nunc, Denmark)el] CCL20¢]| E-o]A el ©wZE 3}
(clone 67310.111, R & D Systems)=- 2ug/mL 9] 5%
2 FHsla, 9-& wjekej o2 vE Aikdl CCL20S
243 9 o] 43l%ieh CCL20s| &t Bh2e o
A (R& D Systems) & o]-8-3] #u]¥l CCL20 =i d
o] & Eelstsict WA w2 AP &4t ZH3E
o] 2} A (Sigma)E- o3kt uk-g- -, 405nm o
A EF3x= =A3)¢ic) (Molecular Devices Corp.,
Sunnyvale, CA). #8]% CCL20 sHi& 9] v x|
%% CCL20 =hA (R & D Systems)?] mFIAS
ARg3l] AlAFeRATE 93] 5= 0.25ng/mL o] S

4. RNA &2| ¥ RT-PCR

60-mm dishol| A} 7]-& Ax} Abg)A| = (5% 10%)<}
ol a7 (5x10°) 52 whe) T (THP-1, 5% 10%)
2 Aol Y wjAlA 4~2447F Bk v
A7l & easy-Blue™ (Intron Biotechnology, Korea)
€ o83l % RNAE ®eisf A8t Accu-
Power® RT premix (Bioneer, Tagon, Korea) & o]
& JHAF WS AlA cDNAE Aeuglar, 20l
9] cDNA product & 2-5uLE F3 oz 3}o,
CCL202] wgle 5'-ATGTGCTGTACCAAGAGTT
TG-3 (sense) ¢} 5 -TTACATGTTCTTGACTTTTT
TACTGAGGAG-3' (antisense) S ©]-&-3}o] (Scapini
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< 2001), 78] GAPDHe] w3 5-CGGAG
TCAACGGATTTGGTCGTAT-3' (sense) ¢} 5'-
AGCTTCTCCATGGTGGTGAAGAC-3' (antisense)
o]-g-3ted #elstsle} (Choi 5 2004). PCR &=
71-2 denaturation (94°C, 30%), annealing (56°C, 30
%), 28] 1 extension (72°C, 30x) 2 3}ed 303] AlA|
3} e}. oA PCR AFE-2- 1.2% agarose gelol|A] A7)
o =&}, Ethidium Bromidez. 3 WM&l zt2F o1 =
712 #<lslgdt}, 291bp (CCL20), 306bp (GAPDH).

B

5. AlA|ZH

(A

& PCR

AAZF AgF PCR 42 MJ Research (Waltham,
MA)S] DyNAMOTM SYBR® Green qPCR Kit<}
DNA Engine Opticon®2 o] £3}git}. $]¢] cDNA
product & 1uLE F3 oz 3}o], Z+2z+ 10 pmoles]
primer2} 1x gPCR master mix2 H7}s] &= 10uL=
A}-8-3}91 37, Opticon?] fluorescence thermocyclerS-
o] 83 %7] denaturation (95°C, 10%)] o]e], dena-
turation (95°C, 30%), annealing (56°C, 30%), 12|12
extension (72°C, 30%)2 503] AA]3}%it}. GAPDH
2 A3}t A]7] CCL20MRNA $%< 3} v]
sahglch A4 2 F7h AR geel $A
o] &3l AAksair, fold change=224°T, AAC, = (Cr,
Taget- Cr, Gapoh)iime - (Cr, Targer- Cr, cappr)iime o time O
= A9 A2lE 81 @S AEolx, GAPDH =
Ao ghol BAGAA LA s} He Az
Yehddh (Livak 5 2001).

6. MZL{ Ca'" &H

ol=3 ¥ o] #] (457,488,514nm)7} A#E Sdx
A #u]7 (LSM 410, CAPO 63/1.2 water, Zeiss) &
ol g3tlet. C¥ &AL glsl 2 H=v 512x
512 YA} 1.08 2= 3}, A& =7]= 1uM
2 bk v okst M zel 2uMe] fluo-3-AME ¢
31, 37°Coll A 30% bk WA o, 3 9
¥ Azt Fdxgdn]AH oz 488nmelA 5]
At 7 AR Gt ow|AT A L= 2 WA
4%= 3}gr} 488 nmol| 2] 3L 4-x]= fluo-37}
W& $x|9b 95% 7hrte]l dAIERet. A <l



— o|¥=, o|HF, &

33 7}w= RFI (the relative fluorescence intensity)

ERSEEFES

7. Chemotaxis assay

96-well chemoTx #106-5 microplate (Neuro
Probe, Gaithersburg, MD)E o]&-3 A& 3}st
ZFA) (chemotaxis)2- 4=3) 513t} (Liao 5 1999). N
k3l 7} Epstein-Barr Virus7lt 7495 B H=4-=

A
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DFO (mM)
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0.4

0.3 1

Fluorescence

0.2 £

0.1+

Cycle

|

gl

g

1% FBS, 10 mM HEPES7} &% RPMI 1640 wjj %]
o 2x10°celsmLz AHEFAZ] ZF, 2L wi=],
A z3 CCL20 =4 (1pg/mL)E A74s whiA],
DFORHE 283 9> A= wjofe, DFOs} Hi-&
A AMeE] A2 A=z ek, 18] TNF-a (1
ng/mL)E A2 A2 A= wiefel& zHzt chamber
2] lower wellel] 22 &, chambere] upper well ]

—

d9 el T8 31 CO, 4| Enl 7] (37°C, 5% CO,)
B
DFO (mM)
0 0.01 0.05 0.2 0.5 1.0

250

Fold changes of CCL20 mRNA

0.01

005 02 05 1.0

DFO (mM)

Fig. 1. Iron chelator induces CCL 20 production in human intestinal epithelial HT-29 cells. Cells were treated for 20 h with the indicated
concentrations of deferoxamine (DFO, 0~1mM). Levels of CCL20 secretion and mRNA were determined by ELISA (A) and
semi—quantitative RT-PCR (B), respectively. (C and D) Rea -time quantitative RT-PCR was performed to confirm the results
of the RT-PCR where the numbers 1, 2, 3,4, 5 and 6, respectively, are the DFO concentrations, 0, 0.01, 0.05, 0.2,0.5 and 1.0 mM
(C). The data represented as the relative fold change of the initial CCL20 mRNA as normalized to GAPDH (D). Results are

expressed as means=+ SD of three independent experiments.
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— #Eof| 28 CCL20

oA 1~3 417§ WA o) 5 A xS 2
o} CCRO6%AE olgs] ¥% d4sted flow cyto-
meter=. o553 A £ 48 SR

8. Flow cytometric analysis

spetrAds 3k g9 ¥l E CD3(FITC),
CD19(FITC) 28] 3 CCR6 (PE)e]l Eo]al 3=
7z+7} 3]s} 93 Wsle] FACS Calibur (Becton Dickson,
San Jose, CA)= o] &3] CD39} CCR6Z wtalsl:=
AZE WyEs ehysich

it

1. QIZtel &z} MEAM|Zof|A CCL20 THZl 9|
AAkZ mRNAS| F=ofl of M E &R
oi &t
==
A el A Qg uhksk zke] Izt Al A

Al (HT-29)E uf<fste] HE 2349l DFOE A

23S o, CCL20 =id o] YAk (Fig. 1A)Z CCL20
mRNA?] %4 (Fig. 1B-D)e] &3]3 =7}
CCL20#3lo vjgk DFOS] &3 1mM7HA] =

A
10000 -
[] Medium
[l oFo
8000
-
[S
E 6000 [~
c
2
B
§ 4000 —
N
|
Q
O
2000 [~
0 L L
CON IL-1B8 TNF-a

THALS &

dxd —

EHoz Jepden, Hd Ud fxe 0.2~
ImMo| A Helyt st o= AXZE A PCR & 3
A= #elF 9o} (Fig. 1C and D). DFOs] <] 3t

CCL20 A A2 TNF-a (10 ng/mL)v} IL-1B (1
ng/mL)e] vz "3 A ez %EQ“—' o]l &
A-9% Atol=rtdEst A Asde As
CCL20 shijde] Aate Brpel w3ts ioﬂc}
(Fig. 2A). 724 o2 DFOs} zlel& zte AR =
37 ¢l u]=Al (MIM) &4 HT-29 A 6] 4] CCL20
il AALS 8-=3)9T) o)9f= HiglE AR
A7} (FC, FE®*, 0.5 mM)= DFOu} MIMe] 23t
CCL20 A4k Aa 8152 (Fig. 2B), ol A% =3
A7} HT-29 Ml Zol| A Az Hiol| Eo|H
A4 onl g,

A 7b-2)&A Ade E38] DFO7} A4]4%] CCL20
AR FEST HY QAL FEE AT 8~124]
2 Fol vhebdg o 4 9dleh(Fig. 3A). ol:
TNF-ael 2]3F CCL20 AJAko] 4A]7koHol] ZHdl =
fr=se Ade o ke Baldh =3, CCL20
S AR Z7He mRNAS) Z7hsh mAe v
e S A 5 slsio(Fig. 3B).

T8as} Caco-2 M ZF2 olg3te] A x4/}

LZ

4000
D Medium
W

3500
3000
2500

2000

CCL 20 secretion (pg/mL)

1500
1000

500

CON DFO MIM

Fig. 2. Iron chelator-induced CCL 20 production is up-regulated by proinflammatory cytokines but decreased by the addition of iron
supplement. Cells were treated for 20 h with DFO (0.2mM), IL-1B (1 ng/mL), TNF-a (10ng/mL) (A), FC (Fe**, 0.5mM), MIM
(0.2 mM) (B) or a combination thereof. The levels of CCL20 secretion were determined by ELISA. Results are expressed as

means= SD of three independent experiments.
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o2 e19)9] M Ze M= CCL20 3 fr=of] ®]
3t 29 Jepe AE Gelrsith 0.2mMe
DFOZ T84 Mz x]g]3c}. CCL20 W+ $-x=7}
FAE S, Caco-2 M £ Aol WdE F=r}
o] 5701212 oksket (Fig. 4A). CCL20- H%F A=+
o oJ& g} 3FTF ol W] frEHE F
2 AxsIel ¢ shtaE 2 kA gl7] wiEell (Se-
hutyser 5 2000, Scapini 5 2001, Scapini 5 2002,
Akahoshi 5 2003), $-2] DFO7} =Halte} )3t
THP-1o]u} &} el FoMx o] AAks] & 4=
AEA] SFetr it Fig. 4B} Zre], o] 7 Aol A
% 92 DFOs|| 2J8 CCL20 sh22} mRNAZ} &
HH oz ZIHE Fd £ i ol#d A}

52 AR zIAVE 43S WM FAFe

24 93 wyelA mAEe] Fglel 7P WA AH
she 3910) Axel ofF FWSeHA| FHefgHe o))
i
2. #x} dmMzoM HE ZEH| 2§ CCL20
MAF Fof 2Ao{A p38zF ERK1/2 QIAEl &
2ol og
DFOq) 25 =% CCL20 Ak p38 Eo]*
A
8000
—e@— DFO
7000 - —m— TNF-a
< 6000 -
E
2 soof
5
T 4000 -
8
Q 3000
0
O 2000 -
1000 [~
1 1 1 1

0 05 1 4 8
Time(h)

12 24

B

A& A1l SB202190 (20 uM)Z+ ERK1/22] A€)=
#] 3 A<l PD9I8059 (20 uM) E-2- U0126 (10 pM)el]
s A A E e, ol & olHF <Ak
47} DFOe] 2]8 CCL20 f=ol F23HA 4
& ougt (Fig. 4). 22y o5 <liksl &
A3 AsiAl = TNF-ae] 2|3 CCL20 f-xofli= <F
& ez JIFE FE ez Jehda(Fg. 5),
o] DFOe| 2]t Al a4z TNF-ael 23 =
7F ga v FHez #g3te] CCL20 AALS
A

ar
L=

5FO. o) A
=3E 4 5

o

Ex} duMzollM HE =2H[of 2/F CCL20
A ol UM MZE W gy =S| A

o

>

s Za-oEA AR mase] 46 I
Ho]7] wj o], th& o2 DFOs|| 2|3+ CCL20 AJAk
of Mz Z zAA e oJsf ojgA oS v
A okol® vzt et TR EA %, MEW 2 3
34| = ezl BAPTA-AMS] 7% 23]8] DFOo]
2]gk CCL20 AAHe F7HA) 3k viel 2, 24 iono-
phoreq] A23187¢]u} IP3-9)&4 A=W Z¢ &
Al thapsigarging] 73-$-ol|= DFOsl] ¢]3 CCL20
e adbg oz ZFaZo (Fig. 6A). o]} mizt

.

Tl

DOF (0.2mM)
) 0 05 1 4 8 12 24
Time(h)
2> )
oo [
TNF-a (10ng/mL)
Time(h) 0 05 1 4 8 12 24
oo Ty
o> [

Fig. 3. Iron chelator induces CCL20 protein secretion and CCL20 mRNA accumulation in HT-29 cells in a time-dependent manner.
Cells were incubated with DFO (0.2 mM) or TNF-a (10 ng/mL) for the indicated time periods. Levels of CCL 20 protein (A) and
mRNA (B) were determined by ELISA and RT-PCR, respectively. These data are representative of two independent

experiments.
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— #Eof| 28 CCL20

7IX| 2 HT-29 A %¢)| DFOS i{xﬂﬁ}“ﬂ A231874]]
o8 fE=E AEd 2 olss A FaAA
o} (Fig. 6B). A23187°]u} thapsigargin =] TNF-
ool 23+ CCL20 A4 9A] 8A3] Assld: d
(Fig. 6A), o] A=} A= M| oA 4 2137} A

Z A TNF-a¢l] 23t CCL20 AJAlel] o=

28315 A AlE Foh

4. A} MM EAM HE ZEHof 2F CCL20
Szof| PKC, PTK (E|2AIQIALS} §4) az|T
ErolAsl 47 O[xX|= Ask

A& o PKCisotypesl] w3t #siAlE FellA
2 PKC 2] A=A sl rottlerlin®te] DFO
o] 93 CCL20 BA+e &) 54t} (Fig. 7A). Rott-
lerlin> DFOol| o3t &xjrcl: ofst Hxo|7l 3}
v} TNF-ael] 23k CCL20 At <A] A& 313ld]
ol AR} AFM ZellA CCL20 el =33 &
A5 PKCO7} 231 2H83-8 o|n|3ic)

HT-29¢]4] DFOe)| 2£]3F CCL20 AAke] €]=Al
QIAkst &9} AF/EE QAbst mao] S-S
o2 3= AE doprsit Bl2Al <lakst A3

ol

+

THALS &

dxd —

A9l HerA (1pg/mL) -2 PP2 (10 uM)= A xje) st
7% DFOe] o3 % E]— CCL202] AJAko] &
A A g)o) (Fig. 7B). vbdel €]24] EhelAts}
Taol AlR/EH 9] &lAbsl &l SolH A3
Al VA (20puM)t OA (10nM)E Z2 A3k 7
$oll= DFO¢]| 2]3F CCL20 AJAkel] HrpHel &3}
£ dehisdet (Fig. 7B). 919 F ©1Aks} @i
o3k AsfA AA = CCL20 Akl 7¢] <J3ks F
A ke Aoz Hol B]2AF MR/EH e <At
3} a4 HT-29404 "B z3Ae] 23 CCL20
A fr=she 9 deid Zest xsAd A=
] 3104;}

[e]
A
_O_o

=

o

=

AUAL

o'

5. H& EZE Ao 25t CCL20 A
KB H|e|EHo|c}.

fEE NF-

5-ASAL} SASPe} 7+ NF-kB #3)#]7} DFO
1} TNF-aol 28t CCL20 QAHe A&ste A& &
obmgtet. Fig. 8ol 4 mefFi wupsl zro]
TNF-ael] 23t CCL20 AJAlute] 5-ASAL} SASP
o els o} @A Frastedeh ol A 4]
A zoA AR zIA] 9]t CCL20 AAH- NF-

2.4

+ +

IL-1p

A
DFO (0.2mM) - + -
FC(0.5mM)
B
DFO (0.2 mM) - + -
FC(0.5mM)

+

Caco-2

+

cwon-» [ g

THP-

1

PBMC

Fig. 4. Iron chelator up-regulates CCL20 mRNA in human Intestinal Epithelial Cells aswell asin THP-1 and Peripheral Blood Mono-
nuclear Cells. Human epithelial cells, T-84 and Caco-2 (A) and THP-1 and Peripheral Blood Mononuclear Cells (B) were
treated for 20 h with deferoxamine (DFO, 0.2 mM) or DFO in combination with ferric citrate (FC, 0.5 mM). For some
experiments, 1L -1 was treated for 20 h to reveal the positive control of CCL20 mRNA. Levels of mRNA were determined by
semi —quantitative RT -PCR. These data are representative of three independent experiments.
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— o|d%, o|#=F, sl
KBUISIEA A2E Fol o Fol& A}
6. DFOE x{2|8t HT-29 M= ulj¢H2 CCR6E

sEaict

(=3
=

WUEHs= MEZ2 Ol

ux|ete 2 DFOE A e]dt HT-299A -2 wj
collo] CCR6E Laldl: A2 o5& o}r]A]7]
212 ololrgkch. Fig. 9Ae] Kol nisl Zo],
73et Aol g9 el Az CCL20 oy
S3te] ol FslAd R ol ME o]FS F

o] 2 =3 CCL20 Ar}sle] T
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Fig. 5. Effects of MAPK manipulation on CCL 20 release by iron
chelator in HT-29 cells. Cells were pre-treated for 1 h
with or without p38 kinase inhibitor, SB202190 (20 uM),
or MEK1 inhibitors, U0126 (10 uM) and PD98059 (20
UM). The cells were then further incubated for 20 h with
DFO (0.2mM) or TNF-a (10 ng/mL). Levels of CCL20
protein were determined by ELISA. These data are repre-
sentative of three independent experiments.
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Fig. 6. (A) Effects of calcium manipulation on CCL 20 release by
iron chelator in HT-29 cells. Cells were pre-treated for 1
h with or without BAPTA/AM (10 uM), A23187 (10 uM)
or thapsigargin (1 uM). Then the cells were further incu-
bated for 20 h with DFO (0.2mM) or TNF-a (10 ng/mL).
Levels of CCL20 protein were determined by ELISA.
These data are representative of three indepen-dent expe-
riments. (B) Effect of iron chelator on the change of
[C&*]; induced by calcium ionophore in HT-29 cells.
Cells were treated with A23187 (10 uM) (a) or DFO (0.2
mM) for 400 s followed by A23187 (b), or pretreated with
DFO for 30 min, and then treated with A23187 (c). Each
trace is a single cell representative of three independent
experiments. RFI is an abbreviation of relative fluore-
scence intensity.
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Fig. 7. Effects of PKC, PTK, and protein phosphatase modu-
lators on CCL 20 release by iron chelator in HT-29 cells.
Cells were pre-treated for 1 h with or without selective
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G06983) (A), inhibitors of tyrosine kinases (1 pg/mL of
HerA and 10 uM of PP2), tyrosine phosphatases (20 uM of
NagVO,) or serine/threonine phosphatases (10 nM of
Okadaic Acid) (B). The cells were then further incubated
for 20h with DFO (0.2mM) or TNF-a (10ng/mL). Levels
of CCL20 protein were determined by ELISA. These data
are representative of three independent experiments.
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Abstract

Iron Chelator Induces M1P-3a/CCL 20 in Human Intestinal Epithelial
Cells: Implication for Triggering Mucosal Adaptive | mmunity

Myeung-Su Lee, Hyun-Ju Lee!, Won-Cheol Han? Jae-Min Oh® Chang-Duk Jun?

Department of Internal Medicine, ‘Department of Microbiology and Immunology,
2Department of Pathology, *Department of Anatomy, Wonkwang University School of Medicine

A previous report by this laboratory demonstrated that bacterial iron chelator (siderophore) triggers inflammatory
signals, including the production of CXC chemokine IL-8, in human intestina epithelial cells (IECs). Microarray -
based gene expression profiling revealed that iron chelator also induces CC chemokine MIP-3a/CCL20. As CCL20 is
chemotactic for the cells involved in host adaptive immunity, this suggests that iron chelator may stimulate IECs to
have the capacity to link mucosal innate and adaptive immunity. The basal medium from iron chelator deferoxamine
(DFO)-treated HT-29 monolayers was as chemotactic as rhCCL20 at equivalent concentrations to attract CCR6™
cells. The increase of CCL20 protein secretion appeared to correspond to that of CCL20 mRNA levels, as determined
by real -time quantitative RT-PCR. The efficacy of DFO at inducing CCL20 mRNA was also observed in human
Peripheral Blood Mononuclear Cells (PBMCs) and in THP-1 cells, but not in Human Umbillical Vein Endothelial
Cells(HUVECS). Interestingly, unlike other proinflammatory cytokines, such as TNF-a and IL -1, a time-dependent
experiment revealed that DFO slowly induces CCL 20, suggesting a novel mechanism of action. A pharmacologic study
also reveaed that multiple signaling pathways are differentially involved in CCL 20 production by DFO, while some of
those pathways are not involved in TNF-a-induced CCL 20 production. Collectively, these results demonstrate that, in
addition to some bacterial products known to induce host adaptive immune responses, direct chelation of host iron by
infected bacteriamay also contribute to the initiation of host adaptive immunity in the intestinal mucosa.
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