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Functional analysis of the novel intestinal hormone, IBCAP with
incretin-like activity.
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MFFERR OBEEE (J€30) © We identified a gene of IBCAP with an incretin-like activity. We developed
to assessment of IBCAP activity as an indexing of beta-cells proliferation, and we identified candidate
of sequences activated peptides of IBCAP gene. Also, transgenic mice over-expressing IBCAP was
demonstrated to have increased amount of pancreatic PB-cells, whereas gene-knockouts of the factor
resulted in a marked decrease of pancreatic islets. Our findings strongly suggested IBCAP as a major
player in the control of the amount of pancreatic islets and B-cells. Our results demonstrated that we
assume that IBCAP can be another potential therapeutic target for diabetes.

SR
(BHHAL : 1)
(RS [l e 22 & &t

2010 4R 1,400,000 420,000 1,820,000
2011 4R 1,000,000 300,000 1,300,000
2012 4R 1,000,000 300,000 1,300,000

R

R
&t 3,400,000 1,020,000 4,420,000

WFger 8 E SR
BHEFE O - MH : WESREGRE % - fAHT
F—U— K : BERIA

1. WHEERAR S A D8 5

TRAX—EBERS, EE AR R E AN
BRADOZEIZ LY R CATEEER ., 5F
BRI R E IO —®k & - & o T
52 EDBIBEIEONIREFE & 7o T

Do THIVE TOREA IRFERTE « IR 6 |
HALE R LE T R —REERTT
B CICEEICEHD > TV Z L H 5
Lo TnD, -, HWILEHRLELTHD
A 7 LF 2 GLP-1, GIP (ZBHE 3 5 ¥ /R
BRI TdH 5 GLP-1 7 F 1 72 GLP-1 4 fif 1




& DPP-1V O EFE T b8 LRI 16 R
L LTHRIRTHEDNIAD TR Y, 5% O
PRIG DI 2 K& B2 D RetE R ER S
nNTWnW5s,

el DIATXR VBB IR L, BrELE
{LE R A W5 X7 R L, Oligo-cap
SST (Signal Sequence Trap) % CHIRHILE K
LNy We 5 v X AR 7 IBCAP
(Intestine-derived Beta-Cell Augmenting
Promoter) % [Fl7E L% DT & D T 72,

Z OIEALE R SISy & 237 IBCAP 1
BERED—HB & LT NS B i e 8 S A 1
BLOT T/ UA VA XL 58EIHEBLORE
R BERPUCGEIER 2RO LD L7 o
TWb, 2D, Z O IBCAP ITHRIFIHH
R EEFR~DBRICHANEZ N D Z
LMD, FOMRBSAHMEREZMIIT S 2
ENEETH D,

2. WHEOHB

For NMBICEALLEEHHRBELE SV
* IBCAP 1T B MfEEIITER 2 D 2 &b,
FEIRIF I3 LB E 2 R 72 L TWAH ]
REMENEZ NS,

Z O BRI AT HE M O FERN & AT
B EUE, RN - BE B AR PR E A~
BRRIGHIC D723 %, Z OFERIE, IBCAP 2>
SUIWT 2321 CTE -7 F FIEMIRIC &
STHEHZ EN TV D A[REMIRIB S
T35,
FZTCARIIZE TR, QFE T 2D IBCAP DiE
PEARD 1 RIS EZT L, QF DY 7 Fvin
BRI 21T 5 Z & T, BB My
FEIZBED D F A= AL LMNIT D
Z & T, RERM R ERIR IS A~ 7 B 72
IR OMIAEZ B LT,

3. WEDFHE
AIFZE Tl Z D IBCAP ORZICHIA S
TWRWEH., AEPVEROEFEZH LI
L. B o2 B T o Fik
TR EITo 72,

(1) IBCAP @ | RAEEDPE
IBCAP{EMERD 1 KIEEZIRE I D720
(2, IBCAP 5| 7 BiE7# % %4 HPLC THEH
L LC-MS/MS 122 5 Z & 1T & » TIHEHEAR
B LOZFOFERIKZ EOIM S N7 F K
& fRHT Lz,

(2) IBCAP DA % o BH %

IBCAP O fif B M D FEFEAE EEIE I 2 K 0 3%
HNZRA S22 B 7200, #7257 & £
DZLFHEETHD, TOD, [EHEO
ATV, ZTOEREBFERICON T LIRS

{127,

(3) IBCAP-Tg 35 XL I IBCAP-KO ~ 7 A D AT

X0 ARG CTOBEREZ B 62N T
%7212, IBCAP-Tg ¥ 7 A< IBCAP-KO ~
U A GERL . KRBV O 217 > T2,

4. FFeECR

(1) IBCAP D5 & 1 YRAS ST

4 [a], IBCAP IEMEARATF K> 1 kg o
E A B L. IBCAP FRiHI S F M bE % L1
2B ERSNEE, EATR . HPLC R (1 A
M T A, Wik AE T L) THER AT 7=,
Z OF5H Fraction % LC-MS/MS (2 THEHT L\
BEE DT F KT 2 E S W, 5%,
ZDOXRTF RIS ITTEER B D T
DIZOVWTORENLETH Y, EiCHE
Bb7e E O RN LA TH D,

(2) IBCAP DA % o BH %

invitro M2 TH IBCAP |2 LV i B Ml
WG 2 7R3 &9 DT OV TE B HI O K 3%
HMAEkETH D MING Milid % AW THRF 21T -
77e ZDOFER. invivo &R U<, IBCAP (21X
I B AR TR AR E R 2 o & 5 0 F& IR <
TR T DR R AT,

ZDOZ E, invitro IZBWTHIE B Hila D
BIEN AL 535 Z &b h . IBCAP 1% GLP-1
DA T VLT EARTH I RIRIPEP
MBEEH 2B L WA LEERD, ZDKX
HIZ,IBCAPIXE3I DA I LF L LB H]
REMERN B B 03, i B MIAEHEAEIZBE L ik, BE
GTOAL LT VF ULV ET KR TF—U%
FFoTWwa tEZHND,

S 512, IBCAP 12 X D1 B AR EsE I R
DUVTHENT L, MIRIEIE A F5RE & L7z g L
fifi {8 72 IBCAP O FEAM R & BFE L=, Z O BH%
W2 LD, TNk &V I IR 72 RS AT RE
20 IEEOREN KRS Lokt A
%, & HICHIOFHEFR & L CifiLH IBCAP &%
NHIETE D LT D & FERmIITZ W
ORI R RISH 3 5 720122 O BFRE N
Hi-nb,

(3) IBCAP-EA& 2~ U X DfR#r

FATHFFRDFER, 75 ) UA N A% FANT
IBCAP % 3| B ¥ 7=~ U A Tl 7
KEIERL, 7RBOBIECHRERER R L
TEREFA AR Z U, BERNEIEH 2R
ZENREZLNT,

% ZC. 4H], IBCAP ® Gain/Loss of
Function |2 & 2 [ B A HE 5B AFE H 2 iR 9~ %
72912, IBCAP-Tg/ KO ~ 7 A DY)
TNATe R7 7o BE L=, ZOk
R IBCAP Of$RE L L CTIET KB DBEFHE & %
<BHF B AlREME 2 RIB LTV e, ZORER



WL HERIE RSO AR TR ISR OV < ATREME
NEZBND, FOMOERAZHOWNTITS
Y A Y = AW

BRI R TAH L CWL BRI, Mt
B9, FEHAOICE B AL OREEE £ 7213 Sk
RRICE > TR D, BrMAIICRIELE
RIS R LE L IBCAP 13HERE & LTI
figk B AMAC AR HE /2 &1 7 LT UEER &
FEo 72, IBCAP [XHEIRIF DIRHIZN & 72D
55 AREMENE X DAL, Bin IR, TR
HEFEAS~OISH L E D, R 1 BRI OIS
BRI 72 0 152 AREMEDN B 0 4 15 D FRAT A3
HrEns,

5. F/pFEEFmCE
(WFFERFE . BFEEo P M ONEEERF ST
TR

CdesERm ) (Rt 7 1)

@® Yokoo T, Watanabe K, Iida KT, Suzuki H,
Shimano H, Kawakami M, Yamada N,
Okazaki Y, Toyoshima H, Expression of
IBCAP (intestine-derived beta-cell
augmenting promoter), an intestine specific
secretory factor, induces insulin positive
cells in the liver., Diabetologia, 55(Suppll),
S182 (2012) DOI:
10.1007/s00125-012-2688-9, #rrtf

® Asano T, Aoki A, Sasaki M, Ikoma A,
Toyoshima H, Kawakami M, Fujisawa I,
Ishikawa SE, Central diabetes insipidus and
hypothalamic type of hypopituitarism
associated with atypical location of Rathke's
cleft cyst., Intern Med., 51, 189-94. (2012)
DOI: 10.2169/interalmedicine.51.5646, 2%
i

® Yokoo T, Suzuki H, Shimano H, Watanabe
K, Kawakami M, Yamada N, Okazaki Y,
Toyoshima H, IBCAP, Intestine- specific
Secretory Protein with Incretin-like
Activity., Diabetes, 60(Suppll), A549
(2011) DOI: 10.2337/db11-1929-2041, #&
i

@ Saito T, Kimoto M, Nakai S, Ikoma A,
Toyoshima H, Kawakami M, Nokubi M,
Ishikawa SE, Ectopic ACTH syndrome
associated with large cell neuroendocrine
carcinoma of the thymus., Intern Med., 50,
1471-5.(2011) DOL:
10.2169/internalmedicine.50.5160, &#HA

(® Ikoma A, Saito T, Murata M, Toyoshima H,
Nakamura Y, Kawakami M, Sasano H,
Ishikawa SE, Bilateral aldosteronoma

associated with secondary aldosteronism in
a chronic hemodialysis subject., Intern Med.,
49, 1017-21. (2010) DOLI:
10.2169/internalmedicine.49.2808, A&t

©® Yokoo T, Watanabe K, Iida KT, Suzuki H,
Shimano H, Ishikawa SE, Kawakami M,
Yamada N, Okazaki Y, Toyoshima H,
Transgenic mice expressing an
intestine-specific secretory protein, IBCAP,
demonstrates pancreatic beta cell
augmenting activity., Diabetologia,
53(Suppll), S218 (2010) DOI:
10.1007/1007/500125-010-1872-z, ##HEH

@ Yokoo T, Watanabe K, Iida KT, Suzuki H,
Shimano H, Ishikawa SE, Kawakami M,
Yamada N, Toyoshima H, Transgenic Mice
Expressing an Intestine-Specific Secretory
Protein, IBCAP (Formerly CF266),
Demonstrates Pancreatic $-Cell
Augmenting Activity., Endocrine Reviews,
31(3) Suppl 1, S540 (2010)
http://www.endojournals.org/site/abstracts/P
1-1_to_P1-729.pdf, & #iH

(PRl Groth)

@D  Yokoo T, Watanabe K, Iida KT, Suzuki H,
Shimano H, Kawakami M, Yamada N,
Okazaki Y, Toyoshima H, Expression of
IBCAP (intestine-derived beta-cell
augmenting promoter), an intestine specific
secretory factor, induces insulin positive
cells in the liver., 48th EASD Annual
Meeting, (Berlin, Germany), 2012.10.2

@  Yokoo T, Watanabe K, lida KT, Suzuki H,
Shimano H, Kawakami M, Yamada N,
Okazaki Y, Toyoshima H, Demonstration
of IBCAP as a Novel Intestine- specific
Secretory Protein with Incretin-like
Activity., 55 34 [8] H AW FF=
2y (BRikTD), 2011.12.14

®  Toyoshima H [invited speaker], IBCAP;
discovery of another intestinal hormone
with beta cell augmenting activity., The
2011 International Conference on Diabetes
and Metabolism, (Seoul, Korea),
2011.11.11

@ BREAME, HEBTE, SEE T, A
. B, Al =, I EES, (LHE
fEHE, MRS, 8555, FliE s
RVE KA IBCAP (2 X B B AlfuEY
INVER OfiEdT, #2618 A ARERE SO
JEFE (W2 %), 2011.10.14

®  Yokoo T, Watanabe K, lida KT, Suzuki H,
Shimano H, Ishikawa SE, Kawakami M,




Yamada N, Okazaki Y, Toyoshima H,
IBCAP, Intestine-specific Secretory Protein
with Incretin-like Activity., The 71st
Scientific Sessions of America Diabetes
Association (San Diego, USA), 2011.6.27

RRARE, M, BEE -, R
. B, A =, )1 BIEEF, (UH
fEHE, MEES., 2555, B p M
HAINVE F % B0 HLTE AL e S 00 40 Wk
% 237 IBCAP OHEBEREMT, 45 54 [A]
H ABE RIS P ERFINE S (FLIRT),
2011.5.19

BEHY HRHEE]. PR, R
WAL A =6, I EIEST, BB, 1
HAE TR, [l e B =1, S0 VAL 8 e SR 0 55
WK1~ IBCAP DEEREFEMT I L UHE IR I
TRIEA~OAIRENME, 55 84 [B] H RN /WA
DR (M), 2011.4.22

Yokoo T, Watanabe K, Iida KT, Suzuki H,
Shimano H, Ishikawa SE, Kawakami M,
Yamada N, Okazaki Y, Toyoshima H,
Transgenic mice expressing an
intestine-specific secretory protein, IBCAP,
demonstrates pancreatic beta cell
augmenting activity., 46th EASD Annual
Meeting, (Stockholm, Sweden), 2010.9.22

Yokoo T, Watanabe K, Iida KT, Suzuki H,
Shimano H, Ishikawa SE, Kawakami M,
Yamada N, Toyoshima H, Transgenic Mice
Expressing an Intestine-Specific Secretory
Protein, IBCAP (Formerly CF266),
Demonstrates Pancreatic f-Cell
Augmenting Activity., ENDO 2010: The
92nd Annual Meeting & Expo, (San Diego,
USA), 2010.6.19

(PE KA PEME]
OiEiRdL Gt 114)

AR - NP 53 WA e oD A= PE T 14
AL BEFP . MEE., MEAMKE, &

JFUR

FERE B EERRTF
FHYE « K5ET

%5 FIRE 2012-120281
HFEEA R - SR 2445 4 25 H
ENAOR] : EHN

6. WFFeiamk
(1) wroefiEs

#mE  F% (TOYOSHIMA HIDEO)
BEER KT - B2 - BREMHBTE
e+ 5 20197966

2) Mgt HE
L

(3) HEEMEE
MRy BEE] (OKAZAKI YASUSHI)
BEERKY: - B - Hd%
935 80280733
iR KM (YOKOO TOMOTAKA)
BEERKY: - EFE - B
g5 80400688



