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Fig. 1 List of food additives used in this experiment.
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2 L ~Ascorbyl Paimitata{ ¥ R LE VB LI F ORI AT L) BRI 2 ¥ =oryzand (A1 F /=) ERCRRLA
“““ 2 Hydroxy biphenyt Lol e Caicium sabonats (BB L} EFRELA
24 Ammoniue parsulfate RESEI7EZT4L) PEZBRF 74 Propylens Giyool Alginste (P AF B IOYLLFUS— LI X7 |REH LR LEREN
25 238 BRM 75 Chiorophy{ 200 TL) R
26 L-Lysna{l-") i) cEBIEH 76 Sedium Chondrotn Sufate (A FOAFLEERTHIV4L ) REH
21 Caleium pantotrenate \FMBAL LTI L) FREEH 7 Biphenyi (DPU DT} Bl
28 Carageenin(HhF¥ T 20 WMERETH 78 Sodium cytidybe acid( L FCABF PRIV L) HmH
25 Tartaric acid (EHED ERE 73 Stevia rebaudiana (X5 7) KERMR- LR
30 Eo——— S AT YN mﬁiﬁ-ﬁﬂa ) Calcium Stearoyt Lactylate (A7 7 J LA BAN 9 1) HH - EEM
31 Giycine ( 71) 32 EEE-RORS 8! Ferrous suffate (RBEE — ) FRBLA
32 Sodum Algnate( FAF LB FHITL) BAN-eEN 82 Calgium sulfste (REBALLIL) BEH-RRREH
33 Ammonium chioride (B{L 7 E£ZD L) R 83 Bencoyl peroxide (BEEALT) EELL
34 Magnesum sulfste HETTFLIL) B 84 Dibenzoyl thamina (SR A JLF7I) FRF A
3 S-ribonucleotide (SRR ZLA FEF R L) TRERF T R 8 Carotene (ASF) REE-REELH
36 Gaicium chionde (EHL ALY 24) REM [ Guar Gum (7 7—H4) ISR EM
37 Valine (7 V1)) RER 8?7 Xanthan gum (¥ % 24 L) W M
38 Erythrosine (R3S S £3 Curcumin (7 LX) mingl
39 Annstto(7++—) 2 Mg 36 Gusr Gum (77— &) MR M
40 Maititol{ X /L F b—iL) SHERA 87 Xanthan gum (¥4 F L) WERER
41 Sodum Dehydroacetate (FERQEIERF MU L) E 88 Curcumin (7)L732/) Eon
42 Nicotinic acid( = 2F &) Si#
43 Isoleucine (/R4 ) AT|/EH
e Moneitol (Ro=h—U) |amuas
45 Vitamin C (ascorbic acid ) FRen
45 Phenylsisnine( J1 Z A7 3=/ SmURH
41 Gallic scid (R RFE) Edan=
48 Erythorbic scd (T VILE 288 SRR
49 Magnesium chioride (BT T FLT4) A
50 Potassium metabisulfite (A3 RBHENIIL) skl
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Fig. 2 Effect of food additives on viability of MPCP #35.
After 24 hour incubation with different dose of food additives , cell viability

was evaluated by MTT assay.
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Fig. 3 Luciferase activity of various claudin-4 reporter cells treated with

24 food additives.

Claudin-4 reporter gene-expressing MCF7 cells, MPCP #1, MPCP #8, MPCP #35
and MPCP #b-24 treated with 24 food additives for 24 hour were lysed and

the luciferase activity was measured.
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Fig. 4 Luciferase activity of claudin-4 reporter cells treated with

88 food additives.

Claudin-4 reporter gene-expressing MCF7 cells (MPCP #35) treated with

88 food additives for 24 hour were lysed and the luciferase activity was measured.
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Fig. 5 Luciferase activity of claudin-4 reporter cells treated with

23 food additives .

Claudin-4 reporter gene-expressing MCF7 cells (MPCP #35) treated with
different dose of 23 food additives for 24 hour were lysed and the luciferase

activity was measured.
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Fig. 6 Luciferase activity of claudin-4 reporter cells treated with

88 food additives for 12 hour.

Claudin-4 reporter gene-expressing MCF7 cells (MPCP #35) treated with

88 food additives for 12 hour were lysed and the luciferase activity was measured.
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Fig. 7 Luciferase activity of claudin-4 reporter cells treated with

88 food additives for 48 hour.

Claudin-4 reporter gene-expressing MCF7 cells (MPCP #35) treated with

88 food additives for 48 hour were lysed and the luciferase activity was measured.
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Fig. 8 Expression of claudin-4 mRNA in MPCP #35 cells treated with food additives
modulating claudin-4 reporter activity.

Claudin-4 mRNA in claudin-4 reporter cells treated with potassium carbonate,
saccharin, ammonium persulfate, potassium metabisulfite, sodium methyl p-
hydroxybenzoate, tocopherol, allyl isosulfocyanate, thiabendazole, carotene and
curcumin for 24 hour were analyzed by RT-PCR. GAPDH was used as & loading control.
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Fig. 9 Expression of claudin-4 protein in MPCP #35 cells treated with food additives
modulating claudin-4 reporter activity and mRNA expression.

Claudin-4 protein in claudin-4 reporter cells treated with potassium carbonate,
ammonium persulfate, allyl isosulfocyanate, thiabendazole, carotene, curcumin
and sodium butyrate for 48 hour were analyzed by western blotting. GAPDH was
used as a loading control.

52



-
N
J

\

3
pot 0.8 -
L
0.6 - —-Potassium
-% carbonate
o 04 —O-Control
2

0.2 -

0 L L) ]
0 24 48
Time (hour)

Fig. 10 Effect of potassium carbonate on TJ barrier in Caco-2 cells.
Caco-2 cells were cultured on transwell chambers. When TER values

reach plateau, the cells were treated with potassium carbonate (10mM).
After culture for 24 and 48 hours, TER values were measured.
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Fig. 11 Effect of food additives increased claudin-4 reporter activity

on T1 barrier in Caco-2 cells.

Caco-2 cells were cultured on transwell chambers. After 7 days culture,
the cells were treated with thiabendazol (0.05 mM), carotene (0.2 mM),
curcumin (10uM). After culture for 24 and 48 hours, TER values were
measured.

54



MRBROAITICETSI—RE

i
EHERA RMXEAMLE | BEZGEO| B # 4 |HRdE | DR (HEE| -2
wEESR
ZEBERLGL

M
RERERA Ep S R A REREA 5 _R—Y HihR
Matsuhisa K
Kondoh M Tight junction modulator (Expert Opin )
Takahashi A and drug delivery Drug Deliv 6 S09-315 2009
Yagi K
Saeki R
Kondoh M
Kakutani H A novel tumor-targeted
Tsunoda § therapy using a Mol
Mochizuki Y gy 2 i 5 y P 1 76 918-926 | 2009
Hamakubo T claudin-4-targeting armaco

. molecule
Tsutsumi Y
Horiguchi Y
Yagi K
GREX 5
EiEH ERYTERALEA (17
Deli 24 532-537 2009

e KHR System
AKREZ
Suzuki H The safety of a mucosal
Kakutani H vaccine using the
Kondoh M C-terminal fragment of | Pharmazie 10 766-769 2010
Watari A Clostridium perfringens
Yagi K enterotoxin
Itoh A
Isoda K
Kondoh M Hepatoprotective effect of
Kawase M syringic acid and vanillic | Biol Pharm
Watari A acid on CCl-induced Bull 33 983-987 2010
Kobayashi M liver injury
Tamesada M
Yagi K
Kakutani H
Kondoh M
Fukasaka M Mucosal vaceination = g pyoriars | 31| 54635471 | 2010
Suzuki H using claudin-4 targeting
Hamakubo T
Yagi K

55




Yagi K Development of novel
Kawase M culture system for YAKUGAKU
Isoda K regulation of hepatocyte |ZASSHI, 130 537-543 2010
Kondoh M function
Kakutani H
Kondoh M Claudin-4-targeting of
Saeki R diphtheria toxin fragment
Fujii M Ausinga C-terminal |70 %" harm | 45 213217 | 2010
Watanabe Y fragment of Clostridium ropnarm
Mizuguchi H perfringens enterotoxin
Yagi K
Uchida H A claudin-4 modulator
Kondoh M
Hanada T enhancc?s the mucosal Biochem
Takahashi A ﬁ?sﬁ)rpFloﬁ ofa . Pharmacol 79 1437-1444 2010
Hamakubo T greatly active
Yagi K peptide
Ushitora M
Sakurai F Prevention of hepatic
Yamaguchi T ischemia-reperfusion
Nakamura S injury by J Control
Kondoh M pre-administration of Rel 142 4331-4337) 2010
Yagi K catalase-expressing
Kawabata K adenovirus vector
Mizuguchi H
Saeki R Potency of
Konfioh M claudin-targeting as Mol Cell 2 47-51 2010
Uchida H . h Pharmacol
Yagi K antitumor therapy
o EFEAITORTEE | g
SR & HIFILI- BT A7 70 309-313 2010
Saeki R
Kondoh M
Kakutani H
Matsuhisa K A claudin-targeting J Pharmacol
Takahashi A molecule as an inhibitor Exp Ther 334 576-582 2010
Suzuki H of tumor metastasis
Kakamu Y
Watari A
Yagi K
Kakutani H
Takahashi A
Kondoh M .
Saito Y Anovel screening sy§tem
for claudin binder using |PLoS ONE 6 el6611 2011
Yamaura T baculoviral display
Sakihama T
Hamakubo T
Yagi K
Takahashi A
Kondoh M .
Suzuki H dclfsu‘iim e targett for gZ” Med 18 |1861-1865| 2011
Kodaka M g developmen em
Yagi K

56




Suzuki H

Kondoh M . .
Yoshida T A toxicological
Takahashi A evaluation of a claudin
. modulator, C-terminal :
Matsuhisa K -y Pharmazie accepted
Kakamu Y fragrpent of Clostridium
Kodaka M perfringens enterotoxin,
Isoda K in mice
Yagi K
Takahashi A
Kondoh M Peptides as tight junction | Curr Pharm accented
Kodaka M modulators Design P
Yagi K

57




