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MFG-ES8 deficiency is associated with acquisition of immune-mediated disorders due to the loss of
tissue homeostasis. We observed altered MFG-E8 expression in inflamed colons during the acute phase
of murine experimental colitis and found that treatment with recombinant MFG-ES8, but not its RGD
mutant counterpart, ameliorated colitis by reducing inflammation and improving disease parameters. To
reveal the MFG-E8-mediated anti-inflammatory mechanism, we employed an in vitro system, which
showed the downregulation of NF-xB in an LPS dependent manner. In addition, MFG-ES8 altered
ayBs-integrin-mediated FAK phosphorylation by impeding the binding of one of its potent ligands
osteopontin, which becomes activated during colitis. Our results indicated that MFG-ES8 has a novel
therapeutic potential for treatment of colitis.

Recently, we also employed mfg-e8 KO mice for evaluating the function of MFG-ES8 on intestinal
inflammation. Acute experimental colitis was established by administrating of dextran sodium sulphate
(DSS). We found that exacerbation of body weight loss, shorting of colon and histological inflammation
in mfg-e8 KO mice during DSS-induced intestinal inflammation, as compared to those in wild mice.
Additional investigations will be necessary to elucidate the role of MFG-ES8 in chronic intestinal
inflammation.



(BREHAL - 1)

[ERe S DRSS & i
2008 4E & 2,100, 000 630, 000 2, 730, 000
2009 £ 1, 300, 000 390, 000 1, 690, 000
2010 4EJE 400, 000 120, 000 520, 000
AP BE
G
¥ 3, 800, 000 1, 140, 000 4, 940, 000

BF9E55 %5 ¢« R
BI04 - I« I (LRNRRE

F—U— N JEMEGRE. BRRE. MFG-E8, Toll X&{k, NF-«xB

1. WML IO 5

MFG-E8 X7 R b — ¥ AR D H A 7
FoNEY EBMBREOWBRS A T
U > EBET D 0WRID L R T, TR
b= ZHIBOBREZHIE L T\ D, K1
DOFERFIC XL > CTHORERBNFHE S
NHZENRRALNERSTHBEN, HEED
RIEITB T DEENIHE S TR,

2. WHEOEM

MFG-E8 DRERED IGE HIRGIEINE & 7 1
A b= LRIERIENCE D > TV 5 S E
L7z, RIERIZET HIHE 2T D MFG-ES
ORBFEHLNZTBHEELIT, B
MFG-E8 & H & EBRIGRET VI GT5H 2
LT K o THALE O RAE I 23 FTHE A5 7>
ERRAE L7z, I DHIT. TOFEMR A =X A
% in vitro @ EERR THEAT L 72,

3. 4. MEROFIEE R

FE# L 72 MFG-E8 & H & 28 528 MFG-E8 @
BHEIZL ST, ~URAERIEK (FFA LT
U HilE : DSS BT V) OB BT S
N5z & (REE, BEE. WEERE. A
fkd o> MPO JEME, IL-1p & TNF-a 688 ) 2
RENTZ,

S5, BERIERICRTCHESIND
avB3 A T 7V Y ROREEERBZ 7
o7z, DSS BRET VA HWT, RIERMEIZ
BT A Davp3 AT 7V VA RO
HBlZ T 5 L. osteopontin (OPN) D% Bl
BN RIEMRIFIECHEINT 2 Z E R E
2ot

RIZ MFG-E8 DavB3 A 7 7'V v ~Df
BB LV OPN LOBGEREIBZRo7,
OPN 1% NF-«kB {&K 7O RIEMEY A I A
ThdHZ LMD, MFG-E8 DFHIIEL R
OPN ®avB3 A 7 7 ) o ~DfEEIETH
B ENBEEEI NI, Invitro DFEERZ T,
OPNR~7na 77— Davpd A T 7V >

WCIER L CRIEFEEZBSZ /5> 2 &, L
72 MFG-E8 7 OPN L avB3 A > 7 7' U v~k
BICEAT D Z LRI, AERE
B F 2 T MFG-E8 (2 & 2 RIEHNH| A 7 = &
DFENZHONWT~r 77— %AWz in
Vitro D EERA THEE L7z, ZOfEHE., LPS #
T CHEINDRIEEL - CThH D OPN
& AR MFG-E8 7305P3 A > 7 7 U /IC
WATHZEICE T OPNIC LD RIEL Y
F LS NF-xB AR ICHfl &b 2 & 38
kot

TR 21 AR D mig-e8 / v 7 T U b
~ U ADEEZBE L., R 21 EE S I
R~ A%l T2 FERICET Uiz, BERIE
(28T D mfg-e8 iBIn 1 DHEEZ B & M7
LHBT, /I T URYTRITFXFALT
RS R U s (DSS) TR AEMERLL .
B~ 7 ZDIGR & LTz, R OFIE
LEvlz, /v I T U U ATIREFEA <
U AN ARTTIRERD . IBE NG, KRR
RIE, RIEVEY A S A VEEAENEHTH -
776

5. ERFERRIE
(WFFEAREKFE . WFE H3 R QNS 835 12
=S

(MRS S0 (BF 11 7F)

@ LiYY, Ishihara S, Aziz MM, Oka A,
Kusunoki R, Tada Y, Yuki T, Amano Y,
Ansary MU, Kinoshita Y: Autophagy is
required for toll-like receptor-mediated
interleukin-8 production in intestinal
epithelial cells. Int J Mol Med. 27:337-44,
2011.

@ Kadota C, Ishihara S, Aziz MM, Rumi
MA, Oshima N, Mishima Y, Moriyama I,
Yuki T, Amano Y, Kinoshita Y:
Down-regulation of single
immunoglobulin interleukin-1R-related
molecule (SIGIRR)/TIR8 expression in



intestinal epithelial cells during
inflammation. Clin Exp Immunol.
162:348-61, 2010.

Mishima Y, Ishihara S, Aziz MM, Oka A,
Kusunoki R, Otani A, Tada VY, Li YY,
Moriyama I, Oshima N, Yuki T, Amano Y,
Matsumoto S, Kinoshita Y: Decreased
production of interleukin-10 and
transforming growth factor-p in Toll-like
receptor-activated intestinal B cells in
SAMP1/Yit mice. Immunology.
131:473-87, 2010.

Oshima N, Ishihara S, Rumi MA, Aziz
MM, Mishima Y, Kadota C, Moriyama I,
Ishimura N, Amano Y, Kinoshita Y: A20
is an early responding negative regulator
of Toll-like receptor 5 signalling in
intestinal epithelial cells during
inflammation. Clin Exp Immunol 159:
185-98, 2010.

Ishihara S, Aziz MM, Yuki T, Kazumori H,
Kinoshita Y: Inflammatory bowel disease:
review from the aspect of genetics. J
Gastroenterol 44:1097-108, 2009.

Aziz MM, Ishihara S, Mishima Y, Oshima
N, Moriyama I, Yuki T, Kadowaki Y,
Rumi MA, Amano Y, Kinoshita Y.
MFG-ES8 attenuates intestinal
inflammation in murine experimental
colitis by modulating
osteopontin-dependent alphavbeta3
integrin signaling. J Immunol 182:
7222-32, 2009.

Mishima Y, Ishihara S, Amano Y, Oshima
N, Kadota C, Otani A, Moriyama I, Li YY,
Aziz M, Kinoshita Y: Alterations of
peripheral blood CD5(+) B cells in
inflammatory bowel disease. Scandinavia
Journal of Gastroenterology 44: 172-9,
2009.

Ishihara S, Aziz M, Oshima N, Mishima Y,
Imaoka H, Moriyama I, Kinoshita Y:
Irritable bowel syndrome and
inflammatory bowel disease: infectious
gastroenteritis-related disorders? Clin J
Gastroenterol 2 : 9-16, 20009.

Aziz MM, Ishihara S, Rumi MA,
Mishima Yo, Oshima N, Kadota C,
Moriyama I, Li Y'Y, Rahman FB, Otani A,
Oka A, Ishimura N, Kadowaki Y, Amano
Y, Kinoshita Y: Prolactin induces
MFG-E8 production in macrophages via
transcription factor C/EBPB-dependent
pathway. Apoptosis 13: 609-20, 2008.
Moriyama I, Ishihara S, Rumi MA, Aziz
MD, Mishima Yo, Oshima N, Kadota C,
Kadowaki Y, Amano Y, Kinoshita Y:

(g ER)

)

Decoy oligodeoxynucleotide targeting
activator protein-1(AP-1) attenuates
intestinal inflammation in murine
experimental colitis. Labolatory
investigation: 88 652-63, 2008.
Fruta K, Sato S, Miyake T, Okamoto E,
Ishine J, Ishihara S, Amano Y, Adachi K,
Kinoshita Y. Abnormal liver function in
Crohn's disease related to location of
disease lesions. Inflamm Bowel Dis
14:138-9, 2008.
(F 20 1)
o ORESR, AR, REWGRS, RTH
— I TN TR N
MFG-E8 O 545 S il tHl O BEREFARAT & 15
FBEA~DOISH. 8 7 B L E RSl
£:.2011.2.2.18
ZHER, AREIG, M FER, KB X,
=EFEZ, RIGER, HRL—RS, &Ha:
S, KRB, KT — @ RIEMEGE R
DG E R FTIZ 815 % MFG-E8 D %%
BUZEA 2 MFt. 5 52 [F] H ARTH g
Fa K4y, ik, 2010.10.13
W BZ, AREE, —EKRZ, SHEF
B, M OBER, KB 3 ARIL—ER, &G
Wi, KBp4h—, A FJ5— : Chron i
ET T ADIFREIZE T 55 B
fa OFEREE BT D MEt. 25 52 [l H
Kb R Re, Mk, 2010.10.13
Oka A, Ishihara S, Mishima Y, Oshima N,
Kusunoki R, Tada Y, Moriyama I, Yuki T,
Kinoshita Y: Decreased production of IL-10
in TLR9-activated peripheral blood B cells
in inflammatory bowel disease. Digestive
Disease Week. New Orleans, USA,
2010.5.1-6
Kadota C, Ishihara S, Mishima Y, Oshima
N, Oka A, Kusunoki R, Tada Y, Moriyama I,
Yuki T, Kinoshita Y: Intestinal inflammation
down-regulates SIGIRR/TIR8 expression in
epithelial cells by inhibiting SP1-mediated
pathway. Digestive Disease Week. New
Orleans, USA, 2010.5.1-6
Yuki T, Ishihara S, Aziz MM, Mishima Y,
Oshima N, Otani A, Oka A, Kusunoki R,
Tada Y, Moriyama I, Yoshikazu K:
Crosstalk between TLR5 and Notchl
signaling in epithelial cells during intestinal
inflammation. New Orleans, USA,
2010.5.1-6
W BZ, ARER —ERZ, ZHEF
B, M OBESR, K& 3¢ ARIL—ES, A
WheRs, REPHE ., KTFH— @ RIEVER
PR ORM ML B MIIRIZ BT 5 IL-10
PEAREICEE T 2 MET. &5 96 [l A ARHAk
RS, R, 2010.4.22-24
fEGES, ARG, ZHEE, W8



w, R X, =E&kz, REFHh-, K
T — : IBERIECBIT S Notch-1 &
TLRS + 27 F /v OFH BEAERIZEES 2 M5t
55 96 [l H ATH L3R P aie s, Bk,
2010. 4.4.22-24

—EEZ, AREE, KTFE—: 7r—
VIRET LY 7 AT D IL-10 PEAE S
EHAEME B HIRIZBA S 2 MEt 56 51 1A
H AL PR, HUAD,
2009.10.14-16

Mishima Y, Ishihara S, Aziz M, Oshima N,
Otani A, Oka A, Kusunoki R, Moriyama I,
Amano Y, Kinoshita Y: Decreased
production of IL-10 and TGF- in
TLR-activated intestinal B cells in
SAMP1/Yit mice. Digestive Disease Week
2009, Chicago, USA, 2009.5.30-6.4 (¥D#k
D)

Oshima N, Ishihara S, Kadota C, Oka A,
Kusunoki R, Moriyama |, AmanoY,
Kinoshita Y: Intrarectal administration of
MFG-E8 protein ameliorates murine
experimental colitis by inhibiting NF-xB
activation in intestinal epithelial cells.
Digestive Disease Week 2009, Chicago,
USA, 2009.5.30-6.4 (54D )

Ishihara S, Aziz M, Mishima Y, Oshima N,
Otani A, Oka A, Kusunoki R, Moriyama I,
Ishimura M, Li Y'Y, Amano Y, Kinoshita Y:
Crosstalk between Notch and toll signaling
in murine colitis. Digestive Disease Week
2009, Chicago, USA, 2009.5.30-6.4 (D&
D Fr)

¥z, AJREIE, WOBER. M B
Z, K& X, KUESER, HRL—HF, X
T, KTH—: 7n—H{ET L~
U AT A IL-10 EA B faCBE T 5
Rt 26 95 Bl A ARTHLERR Pk,
FLIE, 2009.5.7-9

Ky X, AJRER, KIGER, —5H#E
Z, b WE R ORER. ARIL—ES K

Bt . KT — : /8 MFG-E8 £ H D
FATFIA R 512 & B EBRAG IR AME D&
A 5 95 Bl H AVH baRIR P aihes, fL
%, 2009.5.7-9

=BH#Re, ARBE, KA 3, KEth
=, R RIEVERGR B O A
CD5 /5 B MR Ofigtr 25 5 5] B ATH L
BEA, WA, 2009.2.12-13

=EFR, AREE, MOHE, RE X
, KUBER, AE 1, HRIL—RE, KB
o, KT HLERB BT 5
IL-10. TGF-beta FE4: B #lfa 2 B4 548
& 8550 Bl H R basi e ke, H
5T, 2008.10.1-3

KUSER, AR, KTFH—: Sxu
T A AT v a v FEHELE ORIE &

6

FEREMIBIZ O <o T HLE ERROB
IRAPEINENTH T D A20 FEBLOE

5 50 [F] H ATH LS P ke, B,
2008.10.1-3

Ishihara S, Aziz M, Rumi MA, Oshima N,
Mishima Y, Kadota C, Otani A, Oka A,
Norihisa I, Moriyama I, Kadowaki Y,
Amano Y, Kinoshita Y: Milk fat globule
EGF-8 attenuates intestinal inflammation in
murine experimental colitis via inhibition of
NF-kB activation. Digestive Disease Week
2008, San Diego, USA, 2008.5. 18-20
Oshima N, Ishihara S, Rumi MAK, Aziz
MM, Mishima Yo, Kadota C, Moriyama I,
Ohtani A, Oka A, Li YY, Kadowaki Y,
AmanoY, Kinoshita Y: A20 is an early
responsive negative regulator of Toll-like
receptor signaling in intestinal epithelial
cells during inflammation. Digestive
Disease Week 2008, San Diego, USA,
2008.5.18-20

Mishima Y, Ishihara S, Aziz MM, Rumi
MAK, Oshima N, Kadota C, Moriyama I,
Li YY, Ohtani A, Oka A, Kadowaki Y,
Amano Y, Kinoshita Y: Intestinal CD5" B
cells produce IL-10 and TGF-p via Toll-like
receptor-mediated signaling. Digestive
Disease Week 2008, San Diego, USA,
2008.5.18-20

WFFERRK

(1) WFge s

LR &7 (Ishihara Shunji)
ERRT: - RS - HEER

iff gt 5 : 80263531



