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Investigation of cellular trafficking and vesicular transport by semaphorins.
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Semaphorins exerts multiple functions in neuronal development, heart,
vasculogenesis, tumorigenesis and immune-regulation. In this study, we tried to
determine the functions of semaphorins as a navigator for cellular trafficking and
vesicular transport. As a result, we demonstrated that Sema7A is required for
homeostasis of intestinal immunity and that Sema4A regulates endosomal trafficking at
retina and this defect causes, retinitis pigmentosa. We believe that our findings would

provide useful insights into development of new therapy targeting Semaphorins.



H=X21

1. $ITE%E 97, 867, 347H

Ob. BEERE 75, 282, 575M. FHEREE 22, 584, 772M)

2. R E G HAR ER23F2810B~F/244F9A30H

3. MIREBH

EYIFI S FHEHEMEOBE - FRAMERETIAMFIVARAFELTRAEINTE
D CNETHEIBEESIBESMNCLTE YTV OREFEIFVT T RERIRH
DFHREFEIELTOLOTHY, MfaEE - MiafAEFACHEBEORREN>T-—ED
ARNVEOBRZEMGIEHO EIZEYIDERATOMBREANDEEETHETHS, AMRETIE
TRIA)VEVWSHATVARFAET (1) EFRNITET5ET+) 0 OMaEErEsS—
AL, (2)MRRNICEIT5 T I+ OINEERTE S — AL MiEE AT 5% E

BIIZLT=,

4. BAEETE - AiE
(MEFRRNOREMBABEICBT2ETIH) D FES — a0 A

AHARTEREMBOEANBE - FBOFEA HZXLITOVNTEITF Y EVNSH
A BURNFE TE] ITEE L. ERMICE, HRAEBELEBERRVUEY T+ VE
BEEEFRIEMADOREY U\ HI~OB ORISR, HESL—F—BME. ZXF
BHMBEERAVN A A—C0 1285 ) VAAERKRME S BHRMRAEEROBREETL.
REMBOEFRABBICE TS5 T4 ) VHRRERET L=,

(2) MR O /NEEEIZH (T5ET T+ DFET—La s #IED#ER
RED+EITH) SemadA REIVAMEDORRE(ZEB LIBFEITL., 1 AT
FAHFAHRIL. RERFZFEEDFEZALT, 1)SemadA RIEYVRAT, MREREMEEH

ETDAN=X L, 2) KRB CHRIRERES DELDYEDEEDT=HD/IMNBEZEIZE TS



H=X21

SemadA DRENEHEHLT=,

5. IRAR - KEHR

(1) AR O REMABEICHTE5EIT+I0DFES —a gD AR

HE, GEIIOI7—UNGERBICS T 2REBEROHRLMEEZRELTNSIENH
BMIHEO TS, TOHIEHEBOBEEC LY BRARERGHERSIN ., REMEREE (ES
HRBRRVIO—H) ZIELOBRAGEREDRAICGLIENHON TS, LAMLELS,
ZOBERIATI7—COHIEY AT LITDWTIEWELEFRATH > 1= AMR T, REHA
OB -FBITETHEYI+I 0 0EKEZERFT IR T BERNICBWT, IHE L RIS
9% Sema7A HDavpl 1TV ENLT BERDRERTATRI— A MFICBHSLT
WBIEFRELZ(J. Immunol. 188:1108-16.2012) , &Y T+ ERA—4YMZLTz R fE

REARENHFEIN, SMT7 M/ R—2a0DHEICF 5T HRREH T HEMN KT,

(2) MR D /NRENEICHB 1T DI TA) 2 DFET —S 3 #E D fZEA

REFGHERICFEET SEMBAXLDOELEMDERETFICIRF I HLTRESIND, TD
—A T, RIFHEISGEVEBIERFREZRIL, MR E5IERIT . TREERETAVKITHR
HEAHIREICESRLDMN? FIGHADBRMRERET SHEMEANEFETHEITHY.
DREHBOBRICIVELHIRANRERREMNE (BRXED=ZKRKARED—D)EEX
BNTLS, itk RMBICEL-ERERMRESEHEORECEFICEETHIEEAL
NTELN, EDANZALIEHTH oIz, KK TIE, SemadA RIET I ZADMIEIZH VTR
MIRAFICBESTOSR D OMBNANDEE, ELF/AFORBICBDELGLF /AR
BEOEOMABEMBEZRASHICLU Iz, FAEKMIEN DIRETHAET SESNTE =t

74 DHBRAFTES —a gD IEBRIZHIIL = (Genes Dev. 26:816-29.2012) ,



=21

UL, AMBEDOREIZKY., SR ETTH)EF—YMNILI-EIRIZH T HABADIGHAL

SN, 47 -4/ R—2a0DEIZFE ST IHREH T HI LA XS,

Semad ANV BRI ZE BV RERET S

"R
=
- | RPE apical
I Bt processes
e Outer segme:
\ |
’
Connecting cil
periciliary rog)

SemadAR &

Synapse




=21

3. WIRRRF

MR | (BEFs—EHEY) FH13H

134 1.

Nakatsuji Y, Okuno T, Moriya M, Sugimoto T, Kinoshita M, Takamatsu H, Nojima S, Kimura T,
Kang S, Ito D, Nakagawa Y, Toyofuku T, Takata K, Nakano M, Kubo M, Suzuki S,
Matsui-Hasumi A, Uto-Konomi A, Ogata A, Mochizuki H, Sakoda S, and Kumanogoh A.
Elevation of Sema4A implicates T helper cell skewing and the efficacy of interferon-f therapy in
multiple sclerosis. J. Immunol. 188(10):4858-65. 2012.

Ihara S, Kida H, Arase H, Tripathi LP, Chen Y-A, Yoshida M, Kashiwa Y, Hirata H, Fukamizu R,
Inoue R, Goya S, Takahashi R, Minami T, Tsujino K, Suzuki M, Kohmo S, Inoue K, Nagatomo I,
Takeda Y, Kijima T, Mizuguchi K, Tachibana I, Kumanogoh A. Inhibitory roles of signal
transducer and activator of transcription 3 in anti-tumor immunity during carcinogen-induced
lung tumorigenesis. Cancer Res. 72:2990-2999. 2012.

Kuwajima T, Yoshida Y, Takegahara N, Kumanogoh A, Petros Tj, Jessell TM, Sakurai T,
Mason C. Optic chiasm presentation of Semaphorin6D in the context of Plexin-A1 and Nr-CAM
promotes retinal axon midline crossing. Neuron 74(4):676-90. 2012.

Hayashi M, Nakashima T, Taniguchi M, Kodama T, Kumanogoh A, Takayanagi H.
Osteoprotection by Semaphorin 3A. Nature (Article) ;485(7396):69-74. 2012.

Hosen N, Matsuoka Y, Kishida S, Nakata J, Mizutani Y, Hasegawa K, Mugitani A, Ichihara H,
Aoyama Y, Nishida S, Tsuboi A, Fujiki F, Tatsumi N, Nakajima H, Hino M, Kimura T, Yata K,
Abe M, Oka 'Y, Oji Y, Kumanogoh A, Sugiyama H. CD138-negative clonogenic cells are
plasma cells but not B cells in some multiple myeloma patients. Leukemia. 26(9):2135-41.
2012.

Tsujino K, Takeda Y, Arai T, Shintani Y, Inagaki R, Saiga H, Iwasaki T, Tetsumoto S, Jin,
Thara S, Minami T, Suzuki M, Nagatomo I, Inoue K, Kida H, Kijima T, Ito M, Kitaichi M, Inoue
Y, Tachibana I, Takeda K, Okumura M, Hemler ME, Kumanogoh A. Tetraspanin CD151 protects
against pulmonary fibrosis by maintaining epithelial integrity. Am J Respir Crit Care
Med.186(2):170-80. 2012.

Toyofuku T, Nojima S, Ishikawa T, Takamatsu T, Tsujimura T, Uemura A, Matsuda J, Seki T,
Kumanogoh A. Endosomal sorting by Semaphorin 4A in retinal pigment epithelium supports
photoreceptor survival. Genes Dev. 26:816-29. 2012

Minami T, Kijima T, Otani Y, Kohmo S, Takahashi R, Nagatomo I, Hirata H, Suzuki M, Inoue
K, Takeda Y, Kida H, Tachibana I, Kumanogoh A. HER2 As Therapeutic Target for
Overcoming ATP-Binding Cassette Transporter-Mediated Chemoresistance in Small Cell Lung
Cancer. Mol Cancer Ther. 11:830-41 2012.

Takamatsu H, Kumanogoh A. Diverse roles of semaphorin-plexin signaling in the immune




=21

system. Trends Immunol. 33:127-35. 2012.

10. Kang S, Okuno T, Takegahara N, Takamatsu H, Nojima S, Kimura T, Yoshida Y, Ito D, Ohmae S,
You DJ, Toyofuku T, Jang MH, Kumanogoh A. Intestinal epithelial cell-derived semaphorin 7A
negatively regulates development of colitis via avp1 integrin. J. Immunol. 188:1108-16.2012.

11. Morimoto S, Oka Y, Tsuboi A, Tanaka Y, Fujiki F, Nakajima H, Hosen N, Nishida S, Nakata J,
Nakae Y, Maruno M, Myoui A, Enomoto T, Izumoto S, Sekimoto M, Kagawa N, Hashimoto N,
Yoshimine T, Oji Y, Kumanogoh A, Sugiyama H. Biased usage of T cell receptor 3-chain
variable region genes of Wilms' tumor gene (WT1)-specific CD8(+) T cells in patients with solid
tumors and healthy donors. Cancer Sci. 103:408-414. 2012.

12. Takahashi R, Hirata H, Tachibana I, Shimosegawa E, Inoue A, Nagatomo I, Takeda Y, Kida H,
Goya S, Kijima T, Yoshida M, Kumagai T, Kumanogoh A, Okumura M, Hatazawa J, Kawase 1.
Early [18F]fluorodeoxyglucose positron emission tomography at two days of gefitinib treatment
predicts clinical outcome in patients with adenocarcinoma of the lung.. Clin Cancer Res.
18:220-8. 2012.

13. Ogata A, Umegaki N, Katayama I, Kumanogoh A, Tanaka T. Psoriatic arthritis in two patients

with an inadequate response to treatment with tocilizumab. Joint Bone Spine. 79:85-7. 2012.

(BEEFH—BREL) ol
(RiBE)Et O 4

REBRER | EMRENT 5 o5#

A5 # *Kumanogoh A. Immune Regulation by Semaphorins and Their Receptors. Cold Spring
harbor. 11/Sep/2011 in China.
*Kumanogoh A. Regulation of Immune Responses by Semaphorins and Their
Receptors. Joint Symposium of CRCID (IFReC & IBB) 19Dec/2011 in Korea.
*Kumanogoh A. Regulation of Immune Cell Responses by Semaphorins and Their
Receptors. BRIC/GARN meeting. 16/Nov/2011 in Tokyo.
*RR/EE. BV VICKORIERE. FK 22 F 3 A 3 8B A HEXFGCOELSR
+—
*BE/BE.EITAIVICEDREHEH—EIIAIVIERROB Y F—FR 22538
308 KBRXFXRXERtEVI—EIFT—
— M+ o

g

o




H=X21

EEME | (MEBEH) GTOH
EIEE-HM% (HiBEF) EHO#
KR
ot
Web N | RBRRITR S RETLILE—RE - BERES L —T (B KR RRREXZIET0SS
(URL) &)
http://www.med.osaka—u.ac jp/pub/imed3/immunopathology/
KIRKZE - Bt - Rt KB BAR RIETO TS L
http://www.osaka—u.ac jp/ja/research/program_next
ARAFERBLERRTOS I TIEE - Rkl RERARBRZIETOIS L
http://www.lserp.osaka—u.ac jp/index_jisedai.html
3%;‘22 * £E12000ERORREORERRI—RUBRERVTOREERNRDRETLH -
EDEMR | EMBINLEDIE 18 RIBOLH . SHITREMBRMFEEBLI, ChdlE. RAREER
i LT, BREERHHTAEL3SLTEY. 2EMSENEHEAETTNS,
http://www.lserp.osaka-u.ac.jp/info/20110822_kumanogou.html
HIZ. ZORUABHOFT, [~EADKEHRIOSIHOMELT. BRERFARMKZETOTS L
(BEBSE REFITIXLOHEMERE GEHEEORI) ©, RER- R AHRMREX
ETOY 5L (B/EE: 2RIV EAMEBBH R U/NERRFE S —La B0 R 4
ENL ALV S—OIRRESHERDIATHOATOET, IEQLREBH BT 1=,
*ERE 24 F 3 8 10 BIZJIBETOEMSTECT—RTRLSMTESEESEHMEL. TEHLL
REORAFT—EI T+ — IDFA ML CHEEE T 1 VIR .
iﬁ;fé * TR 2448 A 60 HEFEMIESRLOE w37+ I 0OREBH (ETI 31 BERZH)
% *FR24E3 A 31 B BAREGHE MELREHE XBsE IRREETFRRIORS
ek BE (8T 6 m@)
xRk 23F5 826 H AREEFRIEIRAIOISLTIRERRITEE I LLTRY EIFoN
%.
* Rk 23 £ 5 A Nature Japan 350D WEB £ T T6RfE - REMBBOCHAAMBOBEETRIEL
T. FEOBRALEESOMEICOLITFS] ELTRY EFSNB,
http://www.natureasia.com/japan/jobs/tokushu/detail.php?id=556
T Ot (27l

N\



H=X21

4 ZOHIFTREE

TR 23 R EEE KBRS RHERITE (BHEH) 24
T 23 EE KERFHEERE

TH 24 FE KARASZUEREY



