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TRANSFORMING GROWTH FACTOR (TGF)- RECEPTORS ARE
SUPPRESSED IN THE REFRACTORY CASES WITH ULCERATIVE
COLITIS.

Koji Shimaya®, Yoh Ishiguro“?, Shogo Kawaguchi’, Yuki Sato",
Hiroto Hiraga", Satoko Yamaguchi’, Hirotake Sakuraba, Hitoshi Fujita”,
Kazufumi Yamagata®, and Shinsaku Fukuda"

Abstract AIM: Transforming growth factor (TGF)-B related signaling may play an important role in the
pathogenesis of refractory ulcerative colitis (UC). We examined the expression levels of TGF-B receptor (R) I and
TGF-BRI, that is in the downstream pathway of TGF-p signaling. METHODS: Colonic tissue samples were obtained
from refractory cases and responsive cases with UC, and controls. RNA and protein were extracted from mucosal
samples, and real time-PCR and western blot analysis were performed. RESULTS: Both of TGFB RI and TGF-BRII
transcripts were significantly suppressed in refractory cases with UC (0.106 +0.0335, 0.185+0.0465) compared with
responsive cases (1.12+0.352, p<0.01. 1.82+0.877, p<0.05). Western blot analysis showed that TGF-BRI and RI
were significantly suppressed in refractory cases with UC (0.587 +0.105, 1.02 +0.318) compared with responsive cases
(1.89 £0.670, p<0.05. 5.02 = 1.66, p<0.05). CONCLUSION: From these findings, we conclude that one of the mechanisms
of refractoriness of UC is due to the downregulation of TGF-P receptor at the transcriptional levels and the protein
levels that leads to the loss of TGF-B related signaling.
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2 5E M % B (Inflammatory Bowel Disease:
IBD) 3i&EM K% (Ulcerative colitis:UC) &
71— 4% (Crohn’s Disease:CD) #* & tr#tiaM
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LTix73I /%) FgilH, A7uaAf FRLVE
YH, REMHAY, PTNF-a YUK 204k
WK OFERENHS 2 E k> TwD, FFIZUC
TIEARL 2 HEHRERIATOAL FRILVE Y
ThHhiHH, TOEDHERIOHRETHH, Hik
BINZ AT HIEDHETH LY. WHE,
DIFRED TV & D12 Transforming growth factor-B
(TGFB) ¥ 7 FIVEEOREIEESLTWVWE
EDRWEINTVLTY,
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JLEANRENTWEY. ¥/, TGFB/ v 2 7
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DOHEHEIZDWT Western blot %, mRNA 33
#13 real-time PCR # W IRET L 72 (R1).
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b1 &
Western Blotting

B FATALAR & 0 RIS W BAS LA %
€Y F 14 XL, Nuclear Extract Kit (ACTIVE
MOTIF, Carlsbad, CA) # H\W&H Z it L
7=. Bio-Rad protein assay (Bio-Rad, Hercules,
CA) zH &HEHREZ Wl & L 72 15%
polyacrylamide-SDS #* WV % i \» & K vk BY #2,
Immobilon P15 membrane (Millipore Corp.,
Bedford, MA) -~ blotting % 1T - 7.

LRtk L LT, TGF-BRI #i4k (1 : 1000,
Santa Cruz.), TGF-BRI $t4& (1 : 1000, Santa
Cruz.), B-Actin ¥t & (1 : 5000, Cell Signaling)
= A L, 2KPifk L& L T Rabbit IgG HRP $i
f& (GE Healthcare, UK), Goat IgG HRP #t fk
(PIERCE, IL) ZfEM L 7.

Real-time PCR

W& TR & 0 RIS - RS AE AT
+ 4 AL, acid guanidinium thiocyanate-phenol-
chloroform (AGPC) % i 12 X » tRNA % #l
H, % @ #, RT-PCR (reverse transcription-
polymerase chain reaction: Stratagene) % F\»
T tRNA 7*5 cDNA 2 & L 7-.

KADOHV T NPLER L cDNAWRLT

#1
PE5I Fwn (4F) SRR (4) A7uf FEEZEEE (g
B# | Lt | Max | Min | Mean | Max | Min | Mean | Max | Min | Mean
AT A FiH#giEyg UC 4 2 55 15 345 14 23 6.3 60 1 183
AT a4 FEFROBME UC 1 3 44 24 34.3 10.3 0.1 39 20 0.2 8.8
oy hbo—)b 2 2 73 59 67 — - — — — —
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K 1B. TGF-BRID&EHL NV THREE
AF 04 FEBEEFYE UC (0587+0.105) &, #H# RS UC (1.89+0.670),
Control (296+0614) & BB LA EIZIE (P<005, P<001) %5R7.
FREFENDOT T4 —%HWT, iCycler iQTM
Y 7 L ]

version3.1/BIORAD T Real-time PCR % 1T -
7z. TGFBRI,RI ® 75 4 < — (SingleGene
PCR Kit/Super signal array) % f \» 72 Real-
time PCR T i, anealing temperature % 55C
L, WHEM 2 e —Jv& LT human
glyceraldehydes — 3-phosphate dehydrogenase
(GAPDH) %R\ 7z.

F WO MM X Unpaired t test THFAM
L7

TGFBRIEHEORHL XVIZEL, a v
FE =)L (296£0614) & A7 T4 FHEHFERID
P UC (1.89%0670) OREICIFAEAIEDLN
Tedrolzhs, AT U4 FEEEPIM UC (0587«
0105 Tiza >y bu—icH<EEIZ (P<001)
EKTLTWwWA (K1B). 2512, HEERYME UC
TIHEB o UC & e LA EIZ (P<0.05) 1%
cHo7 (X1B).

mRNA LXJVICEL, 2> ba—)v (0200+
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K 1C. TGFBRI® mRNA LNV THRH.

A 704 FE#EbE UC (0106+0.0335) 13, @HHFRIGHE UC (112+0.352) &

HEUAEIZ (P<001) K% R

0.0707) & EHFIHLYE UC (0.106+0.0335) O H
WA BEEEIZROON Do 7288, wECH
UC (112+0352) Tida ¥y ra— VI EE
12 (P<0.05) B THo7z (K1C). X 5T
FPUE UC CIi3d#E OO UC L B LA EIS
(P<001) EfETH -7 (K10).
TGFBRIEZEHEDFEH L XVICEHL, a3~ b
O— ) (692 = 304) &iEHEISH UC (502 =
166) OBIZIZAEEZIIRDON DI o72h, R
7oA FHEESE UC (1.02 £ 0318) Tlida v
FE—VIZHEREIC (P<005) IEFLTWw
(K2B). 2512, HHFEEDUE UC TIHEHE UL
P UC & b LA R (P<0.05) BT - 72 (X
2B).

mRNA LAJVIZBL, a2 bo—v (0325+
0.170) & WEHFILPLYE UC (0.185+00465), =T~

bo— v & EE RS UC (1.82+0877) DRI
IAHEEEIRD O G072 (K2C). S5
BEHUE UC TIZHAE ST UC & B LA FIS
(P<0.05) &M TH o7 (X 2C).
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94 B,

f\ Control

1

Refractory = Responder

rar-pr: [
pectn. |

H2A BERBRCIBIZEALANLTO TGF-BRI B X U p-Actin DFEH.
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E2B. TGFBRIMND&HEHL NI THORH.
A7 a4 FEBEEEMEUC 1.02+0318) &, HHEREME UC (502£166),
Control (6.92+304) &L AZIZEM (P<005 P<0.05) %7xR7.

WAL ELHE IR TWA, EB, RENBES
BEBEICBITS TGFBORBIIHEML T3
TEMPHEINRTWEY. —F, FIFYbAF
T4 TR TGFpZARITEEZREBTAL T VR
VrxzZv e ATR, ERMROBFASEH S
hoZ e, IBD BEDOBEHEEA BT
(X Smad7 OFEMIEHKIZEL Y, TGFpDO T 7 F v
ZEMRIAA L, SEMETA A A v OEAR]
OO MREME D RIS T W A™Y ZEh 5,
ZHEARLT DL ARV TD Y 7 F IMEED B D5

RIS L TWAZERHENEI TS,

¥ 72, TGFBaEMIE, TRIZAEKE IRZ
BRENETND 2 0 F T OHA L7 4 mARINEN
BTHY, HEMIGEELINTWS TRISZEAE
HAT AL, TRIZARPY Z V-1 SN, 4
BETERT A HEKERE, 1E, TRST
iz - ALF o FF—EiENEED,
IRZEEPTRISHEAEDGCS(Z) vk V)
KAL) &Y VEET AL, TRISHEK
DY) Y EBALTEEDTTHET 5.
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K2C. TGFPRI D mRNA LX)V THOREH.

A7 04 NHFEEGUE UC (0185+0.0465) &, WHHFRIGH UC (1.82+0877) &

HELAEIC (P<005) EMELZRT.

TGFBIZ X BN Y 7 F NV EIRZZ D ERG
Tid, Smad &FHEN D DT, BHERTFN 1D
TH5H. Smad IIHFLF T RMBAMEINTEY,
ZOHRTHER Smad * LTTGFBRT 7 FVE
YD T F IV ERET S Smad23, BMP (bone
morphogenetic protein) D ¥ 7 F NV EE5ET 5
Smadlb8 iz &AM SN T WS, AR Smad &
FiEh % Smad4 1&, £ T® Smad & ~NTF THE
K2 ET 5. HHIE Smad & EIEN 5 Smad6,7
g, YU FLVERAIGRETAREER o TV,
FFEE A Smad2,3 (3 MIf2E T SARA (Smad anchor
for receptor activation) & #E& L CTWwW A A%, &
b7z I RZAERA Smad D) v %Y V8
fELCHEMIET 5 L, H5ED S D SARA 25
LN T, AR Smadd & ~NTFOEERE K
L, #ileE2»o%ICBT LT, EEENERFO
BEEE R HIE L, Kk 2 RiEtEE RS,

SE OB TIX, TGFBRI, RIKAE DR
BHLAWIZEL, aryira— L& X57a4 PGk
BOSE UC OMICIIABE RO o7, £
72, mRNA %3ix, 2> bo—) L EBREHHT
UCOMIZIFAEAITRD NS, — K, a3~ b
O — VI LIR#FE RIS UC TIAEICILEL T
Wi, a3 o= VETHOTGFBROEHEL
ANV, mRNA LNV TORB % S E#AET
OEFERRIREL Z 2 5% 51, HEFERIGHE UC
B Tld TGF-BR ® mRNA OFEBHOTTHEIZL ) &
HLNUVTORBEPRBELTBY, —F, HFRK
Ptk UC Tld mRNA EBH L X VOKTF2EH L
NIVTORFBETICEEL TW5 2 EAHHl Sh
. BRI UC 2B 5 TCGF-PR BHIKT
DEFIZBELTIE, 4RELLIMHVPLELE
o,

SNFET, Smad3 / v 7V 7T T ATH
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B E R~ O KAEM LR O " 2, R
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