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*f ME L T H0# tCffl INX t J: lNo ^> 7°>»U 1*1 T?H0# 

^tl^0^M^)K©lN-ftifr-tzV7 Tl- 'J >4 D£70b^> 

>B 1 t(D^ 1 ^©^-e^^-rsc^fr-e^^iNif 
t] ft £ ©Pa ftIZ Ix "J & A, T' S£|$ £ }f £fc 0 fr A «'s iN-fti® 

Sztifx^&o ~fe%VR(D¥0 

[0035] &&N ^%RR(D%(DWM£- LT, (a) 

® • femmmmizisttz^wRizisttzm^mmmvims (b) 
* )p^t<-tS0)tcl&(D^ ^IB^t<-tSSilS'n'PM 

mm* (c) #&&© 
• %miz&mtzi5fes (d) 

iid^t^ui^au, (e) ^fpj^cfcw-a 

£ £ Ptf £ d i: ifX $ £ 0 
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[0036] 

1 

[0037] 
Sema4dA PLxnbIA 7° b 3f*> > B 2 J v 0 T V K (PLxnb2"/-) N CAT-RhoA 

DN&tfa 1 (I)-CreV-7X0fFi^ iSUClE*^tltcHmz Ltcif oTfr 

•z>tc (W. Shi et aL., Immunity 13, 633 (Nov, 2000)% R. H. FriedeL et a 

L., J Neurosci 27, 3921 (Apr 4, 2007)% R. H. FriedeL et aL., Proc Nat 

L Acad Sci USA 102, 13188 (Sep 13, 2005), K. Kobayashi et aL., J Ne 

urosci 24, 3480 (Apr 7, 2004)N R. Dacquin, M. Starbuck, T. Schinke, G 

. Karsenty, Dev Dyn 224, 245 (Jun, 2002)) 0 C 5 7 B 

L / 6 v7 X t 8 [g]J^±M Lr&IB (backcross) 

±x(Dm^mz, 
M&134 y&Xf&mztimLT^&o # 

> K • —JUi: L 

, mt^H^H8^&L±^m^Ltc0 E;^^PCT (/iCT) fttfrR 
mmMmmmmff&s xmztm^nttmzLtctf-iTfi-itc (K. m 
shikawa et aL., J CLin Invest 120, 3455 (Oct 1, 2010)N T. Koga et aL. 

, Nature 428, 758 (Apr 15, 2004)) 0 

[0038] [#it^^v7X] 
&SK (B. Zhao et aL., Nat Med 15, 1066 (S 

ep, 2009)) tCIE®3 tlfcL"UT^/c0 ^f^MSema 

4d"/"|W|SI^V'7X® Fi—HISS (C57BL6 — Ly5. 2 

>K) &K^-fr<M#£>tl/c2x 1 06«£, 

;St//c£?£M b *> fcfx > K V -7 X (3 C57BL/6-Ly5. 1 A 

XtiSema4d-/-v7X0JllfS^lfSlj!l*I^^L/co CD 

8m, lJ XA (>9 5%) rffit/SStlfco 
[0039] [GeneCh i p$?#r] 
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GeneChi(K. Nishikawa et aL., J CLin Invest 120, 3455 

(Oct 1, 2010)) oTfrofco ^RNA 

D N A£-J5££*Titd&s -f >tf 

tlZ£V WfVWLfcc RNA^Lfco c RN A£irJWbLfc& 

% ~?OX A 4 3 OGeneChip (Affymetr ixtti^) IN/C/W 7" 'J #V if—:> 

a (T. Koga et aL., Nat Med 11, 880 (Aug, 2005)% H. Takayan 

agi et aL., Dev CeLL 3, 889 (Dec, 2002) COjEHIHC Ltcif-z> Tfro tc0 

[0040] [>T 

-0£\*ni*<D^MMRXf®L^MM^<Dftibmmtes &SK (T. Koga et 

aL., Nat Med 11, 880 (Aug, 2005)% H. Takayanagi et aL., Dev CeLL 3, 8 

89 (Dec, 2002)) oTfrofco 3IME 

(5 1 onM®m^ 

S.t/1 0 mMffi j8 -tzP 'J >It±^) diilClJ: y 

$Mb^§#£^\ 3Mb!f®©56§^ T7^ 'J'I4*X7^ —tz (ALP) 

T7^iz(7Bt) (21 T7u ̂ u^ 

) tCct y fro /"Co Fc-sema4D% ilnSema4dj|n^&IJ?lrL'^>b ^r:> > B 1 J/Ctfc (JjtPL 

ex i n-B1 J/Cifc) 3 L/c0 # $01 &§-h/!=[&% /c B^ft-fb 

> K (R A N K L ; Peprotech*±§^) $yMHC£?£M&t/Sema4d-/-

b 0i|X Lfc0 =1 7> =1 - K T -T v *> 

ZL ( I W A K I *±^) -e±M U R A N K L fflM® 2 h 'J 7%> 

tcofc y [sjiixu^cio Lximz 

tl, 3S^^±M5J^#« (1X1 0 5«/^xJk 2 4-7xJU7°b-h) 

L/co 

[0041] [^f^'JZJ^-fART-PCRW 

T7^^ AR T- PC R&, Light CycLer (Roche*±§^) gM^SY 

BRGreen (TOYOBOtt^) ^ffllNT^pnp7°P K =1 -JUCftoTti1^fcG J^T©7° 

^ -f "7 — L/co 

PLxnbl-tz>X : 5' -tgggtcatgtgcagtacgat-3' (IB^lJ#-§-5) N 
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PLxnbl l7 y^iz yx : 5' -cactgctctccaggttctcc-3' (IB^l]#-^-6) N 

PLxnb2iz yx : 5' -aggggagcctctctacaagc-3' (IB^l]#-^-7 ) N 

PLxnb277 y^iz yx : 5' -tcgatcccttcatcctgaac-3' (IB^l]#-^-8) N 

PLxnb3izyx : 5' -atatgctgagcgtgccttct-3' (IB^l]#-^-9) N 

P\.xub3y y^izy X : 5' -tgctgttgagcaaattggag-3' (IB^lJ#-§-1 0) N 

CD7 2iz>X:5' -gccttctcctgtcctgtctg-3' (IB^l]#-^-1 1) % 

CD7 2yyjL-\zyX : 5' -cctcctggaactgctgagac-3' (IB^lJ#-§-1 2) N 

ALpHz>X : 5' -aacccagacacaagcattcc-3' (IB^l]#-^-1 3) N 

kipiy y^izy X : b' -gcctttgaggtttttggtca-3' (IB^lJ#-§-1 4) N 

Bglapizyx : 5' -gcgctctgtctctctgacct-3' (IB^l]#-^-1 5) N 

Bglapy y^izy X : 5' -accttattgccctcctgctt-3' (IB^l]#-^-1 6) N 

CoL1aHz>X : 5' -gagcggagagtactggatcg-3' (IB^lJ#-§-1 7) N 

CoL1 a1 yy^izyx : 5' -gttcgggctgatgtaccagt-3' (IB^lJ#-§-1 8) N 

Gapdhizyx : 5' -acccagaagactgtggatgg-3' (IB^lJ#-§-1 9) N 

Gapdhy y^izy X : 5' -cacattgggggtaggaacac-3' (IB^lJ#-§- 2 0) 0 

m R N A^§i||,CD G a p d h %lECD Ulii^Mb L/c0 

[0042] [77T1V ^7 •< b K • *5 -Y v'UXmfe-f^SA] 

R h o A (Myc-V14Rho) &tfR a c 1 (hRacI V12) (C A 

) ts RhoA (Myc-N19Rho) St/Racl (hRacI V12) 

fO*I (DN) 

bCDMXJj/ik&s (Bito, H. et aL. A critical role for a Rho-assoc 

iated kinase, p160ROCK, in determining axonoutgrowth in mammalian CNS 

neurons. Neuron 26, 431-441 (2000)) £C§E1#6^ tltc^yk^Z Ltcif-o Tfro 

fco (EGFP) 1 (£? 

[Plexi n—B1 ] N R-Ras® G T P y—tz)&\£ik%:3\ $ n. — ^ 

>K [Plexi n—B1 RA] RtfR h o A £;£141b"t-g> d =L-$ y 

K [Plexi n—B1 DPDZ-EGFP] ) Z> b h • £ -f ^ - (pMXs-Ple 

xi n-B1-EGFP% pMXs-Plexin-B1 RA-EGFP&£/pMXs-Plexin-B1 DPDZ-EGFP) GOfE 
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Mte, pMXs-IRES-EGFP^tl^tlPlexin-BK PLexi n-B1 RA (I. Oinuma, Y. 

Ishikawa, H. Katoh, M. Negishi, Science 305, 862 (Aug6, 2004)) S.t/PL 

exin-B1 DPDZ (V. Per rot, J. Vazquez-Prado, J. S. Gutkind, J BioL Chem 

277, 43115 (Nov 8, 2002)) CD c D N & ZtlZ^V /cQ 

'J P > \f.~y y h & b K • "7 -Y (S. Morita, T. Kojima, T 

. Kitamura, Gene Ther 7, 1063 (Jun, 2000)) tClES^ tltcJj/fclrZ L/cfr-z> 

TtT^/co )17SS<9 5>-%: P I a t -

[0043] [0 V XI^#MM/>HCft-rS^Sema4D^frMH] 
OVX (fPH^tii) <fc 

&s &SK (M.Shinohara et aL., J BioL Chem 282, 17640 (Jun 15, 2007)) 

Ltctf-oXfc-otco 7 * X(D ̂ 0 XIZ 

tco XZl&s &^U-7°6|Zn 

Ltco izftLT^HfrfoSif9£M 
i&tzltolZ* oT&SELfco OVXYO 

Mrtit 3 0 AN 8 T\ 1 jillflf] tC 1 2 0 fx g ®JjtSema4 

mw (MBU±§^) X(i41tM^SIiaALfco «f|8MCitffi7 
|iCTMMW«4li^c. M'PLtc 

#M^ft if 9 fr%m^&tcdbizs yLTlZTHT-ftfeZ b 
fctfoT&SELfco 0VXO6II1 0 V X^XK 3 3 
mmmmfcfrbZ Oixg ©#LSema4D#i;tt (M B Lj±M) 
I)iAL/c0 /iCT«^Lfc0 

[0044] [>r Ay yp >> 7°;uyo yftmjkzfft&mytm&i 
#JFM±S±te (5 0MM©7XPJH^'>S^ 1 OnM07^ 

&OM OmM0/3—^'J-tzP 'J >I£i£) t2BriiS#U 

^Fc-Sema4D-epraL/c0 K I gG (F c^:fr) (BECKMAN COULTE 

Rttii) ^7°;uy,7 y%^f\(D^15^ ̂  7"P > K P-Jl4C^ffl Ltc (time 0) 0 

LN JjtPLexin-BIJjtfr (cLone A-8% Santa Cruz 
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> iaPDZ-RhoGEFia^ (d\ 'J 0 P^-—Jk Prote i nExpress*±ii) N ^JLLAR 

GSL^ (jtfiJ 0 a±-J[ss LIFESPAN CIOSCIENCES*±§^)N Jnphospho-AktJnfa ( 

Thr308) (tf\ 'J 0 • i~—Jk CeLL SignaLing}±§!0 N IrEAktlrEfa 

—Jk CeLL SignaL ing4±i^)N Jjtphosphor-ERKJnfr (Thr202/Tyr204) (tf\'J 

OU~)~—Jk CeLL SignaLing}±§!0N laERKlrEfa (tf\ <J 0 • 1~~Jk CeLL Sign 

aLing}±§!0 N laMetlrEfa (cLone 25H2) (CeLL SignaLing}±§!0 N lrEErbB2|n; 

(cLone 29D8) (CeLL SignaLing}±S^) % itrERacI|rEf£ (cLone 102/Rac 1) 

(BD Transduction Laboratories}±|y)N IrCRhoAlrE^ (c Lone55/Rho) (BD Tr 

ansduction Laborator i es}±S^) % deadlier i n-11 (tf\ 'J 0 • i~—Jk Inv 

itrogen*±§^) N J/EIRS1 J/El* (cLone 58-10C-31) (MILLIPORE*±§^) N JkmK 

(cLone AC40) (S igma-ALdr i ch}±§!0 A7 7"P'> 

7°b^>>B1N Met, ErbB2 

Rxt i RSI©'J 

tttCs (4 G 1 Os UpstatettM) JC<fc otltc 

o "tzV7* 'J >4 D^£-L/c7°b^>>B 1 Zt$tiiTZtc6blZs MBfeM 

^&7°P7M >A —:P;tfP —Xtf—XtCilp-n L/cFc-sema4D (5 0 0 ng) t 

-f y^riL^.— K LN JjtPLexin-BIJjt^^^tNT^r A7 7"P '> 7c0 

G T P y — *tz ®/S 14-fb ©£&&&£% (M. Shinohara et aL., J BioL Chem 

282, 17640 (Jun 15, 2007) ) ©sB^iiy ICfj^Tco 

£Fc-sema4D-e$MU Ltz0 

y — iz7 7 P — Xg Lutath i one sepharosetCiftp-n L/cGST-RBD (Rho 

Affl) XttGS T — P A K 1 (Racll) ( 2 y, g ) t -f h L 

s ^tltl^JtRhoAjjtfrXt£itrERac 1 JnifcA7 7"P'> h fflftf £ fr o 7c 

o 4 %/^7^JbA7Jl/f t um jfii 

ilU ̂©^ALexa FLuor 4 8 —>£^x7 7 P 

<4Vy (MoLecuLar Probes}±§!0 T'lfefeL/c0 

[0045] [7P-+M KP< K 'J-] 
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y*J=L?— K L/cfy 0 • 

-1-MKW [PerCP.Cy5.5fr=l>yzL>f- K LfcfiCD4 5. 2M*s F I T 

Cfr=l>yzL>f— K L/cftCD4 5. (clone 104) N eFluor450fr=l 

yVn-f— K L/cJjtC D 1 1 bftfa (clone M1/70) N P E1fz\yVn-f— K 

LfcftCD 1 0 (clone MJ7/18) N Alexa Fluor 647fr=l yi/zLtf— K 

LfcftCD 1 0 (clone 4.29E+02) N APC-Alexa Fluor lb<difz\yi/=L 

f~ K LfciaC D 4 4 ft ft, AC-Cy7fr=l y*J=Lf- K L/cftC D 4 4 (c 

lone IM7) N &tfA P Cfr=l ZL>T- K L/cftSca-lftfa (clone D7) (eB 

ioscience4±$i) ] T'^feL/c0 ^tCDliks Diva software (BD Biosciences#; 

m) T-FACSCant II£ffllNT7P-+M h ̂  K 'J fcG 

[0046] [«i^?*/f] 

(DayO 

) X&"tzV7* 'J >4 (Day 1 4) 

th I gG0F c^X&Fc-Sema4D0#;i£T--e«i^gE 

L I SA^yh (Rochett^) 5-7"P^-2' 

(Brdu) L/C0 

[0047] [ZIP "-ftm=L-V K (CFU) M/f] 

2 4 -7xJU7°b- htC 1 ^xJbfe/cU 3 X 1 06|fflJ^£7°b-

7-4 y<?L tcm, 1 0 % -7 a-MEMt'3 0 U ^ (D 

PP--JFM^-->> K-T7^^ 'J *X7 7^-

-tz (C F U-A L P) if, 70@ (day 7) tC A L P P§<£ =| p = - £ LT*£di 

C FU-ff* (CFU-Ob) fr2 1 B@ (day 21) 

> b v KPittP P--£ LT^tJH^tl/co PP--0ft^ (CFU-iif 

« (CFU-F) ) £7 0@&t/2 1 S@tc h;u^y>7";u-^fe-e^ai 

L/Co 

[0048] [l^ltft^^/f] 

¥t5±SEM ( n = 5) U^to Student 

s t test ANOVAih, qTfbBttCtiBonferroni test^r^HNTfr^tc (* 
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p < 0. 0 5 ; % * p < 0. 01 ; * * * p < 0. 0 0 5 ; n. s. , 

[0049] m^-] 

'J >s I7U X X 'J >> hRZf* K >J 

>fr#©'j;E^'J 

Xfjik^MV&l/ZjSi/'fZ) m R N A<J)>f J A9^ >J GeneChip$? 

tfftzj: T&fc>~£s 20ii®t?7^lJX 1 6fiH©X7<;> 

s 6MM(DX 'J y h 'J 

77 * 'J >4 D(0%MifW^btltco —J5, 

tC£l\TN iz^y X 'J >4 Dfr31JRftU:fgiiI^3ftSd££^LT^So 

[0050] 'J >4 DOQ 

$!tb£SJWl^S/cit)tCN Sema4d"/"V^7/"Co M 

C T £ J: y N Sema4d-/"V 0 XIZ £ £> #m (El 1 ) &£/# 

i^§ (1I2) (WT^X) £J;b$$LT, HL<itiAPLT 

CI £ tltco S/cN Sema4d_/" x'^ (EI3% 2E) N 

SKIbUfc#^®** (HI 3, *£) (S3, £) M7 

0 X ^ hb$J L T ̂  ti ̂ till^ tc L £$#«©# PM £ ̂  "t / ̂  

-*- (®illtii (®4S £) N (HI4, E£^) 

(IH4N £) ) Sema4d-/-«^fe 

>tf KP©i^#«JFM:fc^ IE^^||^^tl/co dtl©^H&, "tzv 

7 * 'J > 4 Sema4d-/-V^7 

XIZfctt£i^#m©^ijEM^ #3?*tC J: S#JFM©i^JPtccfc -2> d ir 

DtLT^So 

[0051] Sema4d-/-V^7X©#^i!Mfr\ ©fr if? 

^P^S/ctotC, 

^©^^ ^4Mv^7X^Sema4d^l#ii«^#fflL/ciI^ © 

£^#it»£fMtL/ciI£-<>:J:b^ LT^fc (HI 5 ©£1U 2 o 
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0^77) o —^ Sema4d 

(El 5 

GD£i|iJ2o®?'^7) o CCD&nllfr^ Sema4d-/--? £ 3. £ £ £> #^3IIU£s 

££#«£#JC £ tt 5JI0"C& 3 CI £ 3 tl/co ttc 

% Sema4d-/-gI^«<Z)#^it]ffMfC£^Ts Sema4d-/-^M^«fflJ3S©#^SJ© 

1-S-tzT7^ 'J >4 Dlt, > 

LT«"rSdh^^DtUTlNSo 

[0052] * 'J >4 D©pi#®^£s¥ffl£!!'<£>7caMc:N Fc-

sema4D (I. Ishida et aL., Int Immunol 15, 1027 (Aug, 2003)) ^cfEl^L 

tc&s 7!)N7!)NSFc-sema4D£#ff^^{4T"trip|t UfcsMMM^S^^^hO bfca Fc 

-sema4D0;^Joti% #$• fflMrfl (El 6) $.£/# ̂ $EB|£jV — ̂  (ALP 

COStt-fL ^X7^7t'^>'U'>'> [BgLap] — fy II [CoLIal] ) (D% 

L/co Sema4Dfr#^»(£>:$Mb!^ 

^PfiiL/c^ #^ii5M/£tfPIS3ftfcd££^LT^£o fig# 

tzv7* 'J >4 

fifi#fcfflJj§©i£§±?iXtefi61S'fflBS©#£T"e, SI^7S«£i£# 

L/c0 

c> & U Sema4d-/-fijg#iffl^0i«±;tX«Sema4d-/-fijg# 

fijg 

'>&< LT£jt3tlS-tzV7* 'J >4 D§ 

^LT-tJFM^Mfy-rSdh^^LTlNSo fi$#«0±;*tc&, # 

o -tzV7* •; >4 

[0053] #^«frfgi!-t£-tzV7T|- U >4 D U-tz7°^-^#^-rS/ctotCs #'J 
* 'J >4 D U-tz7°^-h UT^n^tl 

TlNS (K. Suzuki, A. Kumanogoh, H. Kikutani, Nat Immunol 9, 17 (Jan, 
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2008)) 

^ART-PCRiayillfL/co tomm, 7°1^>>B 1 # 

(HI7) 0 ^l/^»B20^ 

y <£ < s JfcyL/^»B3WCD7 2 0fgii& S £ A, 3 

(07) „ S/cN Fc-sema4D£^l\7t7°JUy^ /ciln:ll 

, t77 X 'J >4 Dfr\ 7°b^ri>>B 1 tffiKftFQTZ Z ttf7F$tlfc (HI 

8) 0 $blZs Fc-sema4D&N 7° l> > B 1 (D >J £ d t 

Ztlfco "tzV7*'J >4 D&, 1 tfa-STZfiglZ* 3-Uisy* 

-f-izE r b B 2 E r b B 2 ifiz^y * 'J >4 D 

^g#^7°b^r^>B1 'J 

fc^T, E r b B 2(D^±-iZ)^'\^m^Ltcmm, 7°b^>>B 1 0-tzV 

7 * 'J > 4 D ij y^btf L/co d tl b GD^Hfr 7° b 3f 
S>>B 1 fr#^lffl^tCfcNlNT-tzV7 ^ 'J >4 D0i^b-tz7°^-i: LTfEffl 

t~£>d £A^tt£3tl7co PLxnb1-/-Vr>X®#^iEM;&^?^f L/co Sema 

4d"/-7 £ X £ PLxnb1-/-V^7X0#M (HI 9) (HI 1 0) &N 

&*kmwzttt®Lrs %mmmm(D±mz^^mb<mwbtz0 t 
/c, PLxnb1-/-V^7X0#^«M^ (HI 1 1 ) N 5$dbL/c#Mf* (H11 

2) (HI 1 3) =fcN £?£Mv^X£tb$$LT^ft^tilI^C± 

#L/cfr\ ^ 

«&t/«:£3tl/c#Mf*) Ztlbom^k-frb, PLxnb 

1 -/"V <5 XlZfc Ij Z> Sema4d-/-V <5 X (D H 

a4d-/-5jg#iffl^-eiitobtitc, 

teN PLxnb1-/-|ffl^-etilIto^tl^fr^/c0 7°b^ri>>BHiN i 

iZiz^y t 'J >4 D LTl^S Z. £ Dg LTl^So 

[0054] -tzV7* 'J >4 D-7°b^>>B Hi^0d: 9 ^ LT, -t^miCfc^TPI 

-tzv7*'J >-7°b^>>^X^A&N U 

TR h o 77$ 'J-i&ftTGT P77--tz^^LT, 
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*> c t iz£ Ts *> c t 
-tzV7T|- 'J >4 Dfr7°b^:>>B 2 ^ ^P 

i/y*i--izE r b B2©#6TT\ R h o A HZOIZM U 

-tz"7 7 * 'J >4 Dtt, ffeCD^P *>>=*"}— -tzM e t 

Z1 (J. M. Swiercz, T. WorzfeLd, S. Offermanns 

, J BioL Chem 283, 1893 (Jan 25, 2008)) 0 -tzV7*'J>4D if 

R h o A^mtt^mmz-D^xm^tco ^mmiz&vz> E r b B 2 
tMe t (Dm^LwZMtir LtctZ^ E r b B2ttMe t fr&U# 

•\z^7tijy4DMM^ ErbB 

2©'J L/cfr\ Met0'J >M<b&mmLti:fr?tco 3 £ \,ZS 

-f A7 7*P'> hMff&O^JUy ̂  "tz V 7 * 'J > 4 D &N Rho 

A0GT P^;£14M£i^P3t^ f#^PLxnb1-/-|ffl^-eM$y^tl 

S d ̂ 7^3 tl/cQ SO© R h o 7 7 $ 'J ~XfoZ> R a c 1 

-tzV7^ 'J >4 DmMlZBWZtl&fr^fco 

-f h o A^^AL/cil^ Si 

zti/c©u K$t>h?^TO"RhoA^iAu 
/c*I"£\ MMiRac1^pK$t> 

h?^r^ 7"R a c 1 Ztl 

R h o A if, "tzV7* 'J >4 D-7°b^>>B 1 0#JFM^OTS$]Jil£5iiJR 

7°b^>>B 1 (J2O0R h o GT P7~ 

m^GTP?-^M^>/^i (GAP) 

yjktf R h o-G E F tCilpn" t" S P D Z — -Y > (I. Oinuma, 

Y. Ishikawa, H. Katoh, M. Negishi, Science 305,862 (Aug 6, 2004)N J. 

M. Swiercz, R. Kuner, J. Behrens, S. Offermanns, Neuron 35, 51 (JuL 

3, 2002)% V. Perrot, J. Vazquez-Prado, J. S. Gutkind, J BioL Chem 277 

, 43115 (Nov 8, 2002)% M. H. Driessens, C. OLivo, K. Nagata, M. Inaga 

ki, J. G. CoLLard, FEBS Lett 529, 168 (Oct 9, 2002)) 0 m%lZs 7°>»uy 

0 y "BiXf *f A 7 7' P Rho-GEF£;LT^[]£>tlTlN'i>P 
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DZ-RhoGEF^LARG (Leukemia associated RhoGEF) 

J^C£^Tt7°b^>>B 1 tZX\ ±§EGA 

p KP< -f yjkxf P D z KP< -f 

2ffl|l07°b^>>B 1 h (PLexinB1-APDZ& 

t/PLexinB1-RA) (I. Oinuma, Y. Ishikawa, H. Katoh, M. Negishi, Scienc 

e 305, 862 (Aug 6, 2004)) ZWmLtc (HI 1 4) „ frfrS 27°b* 

isyB 1 L-$y h£=l> 1 (WT-PL 

exin-B1) 7^^tl^tli®fjy^ilt~SPLxnb1~/10il§j|;$ffl^£fES^ L/ct^ Fc-sema 

4DKJ:oTjjjy$[U PLxnb1-/-«fflflSJC33^ 

T, H'jfitffl&S V— ~h — (A I p I N B g I a p RtfC o I 1 a 1 ) 0 m R N 

A tlS Fc-Sema4d® WT-P Lex i nB 1 J&ZfP Lex i nB 1 -RA® 

PLexinB1-APDZ0iiiiJ^ii-eti[°]mL^^^/co 

Ztl£b(D$$%;l3.s R h o A 7^-tz V 7 * >J >4 D ted:-g)#JFM©PlS^f#S^ 

& Z t ftTF^tTSo 

[0055] ^MBlZtSttZ R h o AO^ y CAT-RhoA DN 

V^yxV^ — vO^yx (K. Kobayashi et aL., J Neurosci 24, 3480 (A 

pr 7, 2004)) t^l^ — 'fy a ~\ (I) —Cre h7>Xsyx-7 (R. 

Dacquin, M. Starbuck, T. Schinke, G. Karsenty, Dev Dyn 224, 245 (Jun, 

2002)) t Z £15 L T, ^mmx K^tVhT^rO'RhoA 

\,Z$mtZ (RhoA DN°B) V^7X^^L/CO 

tcZtlZ£Vs RhoA DN0BV^X®#M (El 15) (HI 1 6) 

m<km^0XttmLXm\lLtco RhoA DN°B^^7 

(H11 7) , 5ifcL/cfiIi (H11 8) AZfmtf&m (H11 9) 

*- [zmuttefr 
o/co AN75)NS#^iEMtis Sema4d-/"S.t/PLxnb1-/-V ^ 

o/iio RhoA DNOB0^ii^#^«^b^^±^Jp-rS^L/c^^T. 

(A I p I, B g I a p&tfC o I 1 a 1 ) 
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RhoA L/co £tcs RhoA 

DN0B|ffl^^felNT±^iP L/c#i^tpJFMW^ Fc-sema4dtCct o tl^lNZ1 

tfrb, Rho A tf-tz"7 7 * 'J >4 D-7°b^:>> B 1 ©~F3fc"ePM*>?-f Jl/ 

[0056] Sema4d®$ltgPlS^\ #fl L <fc 9t o Tta"eJ)§^^9 

OVX (#H^tJH) MH L/cP*1 HI!#I1L <fc 

U. m&n 
LTcfn^ iaSema4dilnf££Jx-^ U&l\;t§'nN L 

, ftSema4d Z tlZj: V s mM(DV£m (#3F«Mf* (0 

2 0) s #M©±^iP (0 2 1) S.t/#JFM^ (022) ©i^JP, MOHC#l£ 

r^Pfi©^ (023) ) —Us £$#»£>#C 

*-*- (^#««mi:£3ti/c#Mf*) izmttetafr^tzo ztib 

ftSema4dft^MH^J: <J-tzV7* 'J >4 D 0$|t££PlS3 

#11L d: 9Sl££t:t£>#M'ffi;~F£::?l#jt~CI 

-tzV7* "J >4 D©&tgpi^ 

OVXJllli, #M^M/>L/C 

6 jJSre1^tCftSema4dft'f^:^:jJltC 3 0 3 JH^N MtfSlftc£ ^ L/c0 #M$c£: 

—^— (#^lfflS^^®^ #M©iiJPS.t)?#?f^$®±HjPN Mt/ 

K#i^PS0M'» #M$©{Eii (#^«M^ (0 2 

6) N #M©±^iP (02 7) S.t/#JFM^ (0 2 8) GOi^JP, MOHC#!^ 

M<DWP (0 2 9) ) tfmtbbtitco Ltcif-oX, —Jt^'> L7c#t£% ±IE 

0 V X|if|, ^3fiiaSema4dia^^:Jx-^L Ltc%ma t IH LTl'1 

Z>Zt o f fcta *> #M<£"F £ ̂  1$ L /cil^ £ © mm 

^msbtco -J5s (ft#^ti/c#M 

f*) "tz "7 7 'J >4 D(h^l/ + S>>B 1 ©$S§tgPi. 

s[z^-Ti^mm^m^tco x #3f«£ w T v x ® *$# 
«£ffll^c±§1§r^ ftSema4Dft^0}I^te#B<]^#^Il5JFM«3t^tl/c 
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(02 4 1 3S@^-e©7°b— K) o —^ Fc-

sema4dtC^TM3ftfc#^i5JFM^ ft7°b^>>B 1 ftfr®}fJtfe# 

(@2 4©T/UWl/) o Ztlb(Dl^^i^b, ftSema4dft^M 

life 5 ft 7° b > B 1 ft^MH^J: yN -tzV7* 'J >4 D-7°b^> 

>B 1 PIS3"&£«>:, m. 

tzttXKK, m%l]Q%feT%imtf$>&Zttf&$tlfzo iSbiZ, thif 

tco tfcb^s t ^mifo&wmXiOCD 1 4mmmfrbfi\ki$v:tzim 
mm (025, TIS) (025, ±m 
Z. 5, ANAN'g)fi^,i'lffl^JP^©±pS±;#^JP^.TftSema4dft'f2|5;^:#^||^^^ 
JDt&ts ftSema4dftfr®}I^ft#ft^#^Il5JFM^3t^tl/c (02 5) 

o Z(D$$m&s ±§EP*1H^#fl L <fc K 

"tzV7^ <J >4 D-7°b^>>B 1 *@5 

fEffl£:PlS1~ # JFM £ i^JP t 5 tz &> <D%itz &IM t ft 5 Z t Z ^ 
LTlN50 

[0057] -tzV7* 'J >4 D<D^MMftibm.m<DWm&lZ^T, mMlzMtii Ltz 
o 7P—+M KP< MJ —$¥#HdJ: kK Sema4d"/" V ^7 XtC £ 5 #it 

(Sca-1 + CD1 05+CD1 06+CD44+CD45 

. 2-CD1 1 b) mtk^m^yxttmLtztZZs gWi&frofco 

d 5s #iii:l:|CD,i'^fuIEIffl^i^tiN 1iii5F$[S#U 

^btu^tiSema4d^d:^Tg=F±^ip-r5^ (DayO) N #5f«3Mbi§*M 

ICfc^T^ -tz^7 7* 'J >4 Dmmz&^xmkbtefr^tz (Day 14) 
o &fc\ CFU»^, iz^7 * ij y4Dmmz£-?X, ALPfgij^ALi 

zaritl5#Mj5cti^Pfy^tlTlN50 -tzV7*'J>4 

D^^^lffll^^bfxPlKCfEffl Ltl^Cih LTlN50 

[0058] InsuLin-Like growth factors (IGF) —1 <£ 5 Insu L i n receptor sub 

strate (I RS) #^$ffl^^b;£'(J£iit~5 d £7^[] £>tlTl^5 

o tZX\ 1z^7* <J >4 D$y$j[-e I R Si/</±Mzmt^> A k t R 
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K© 'J £tc 

, IRS tmm t ft Z T y r 'J >gHb tlTLTfeU, d *1 b (Dffim 

it, iz^y t lJ yA-Dmmt, I R Siy</±)\y^igT^i±^>Zt^^LX 

l^o SfcmiRhoAtt, Akt&tfERK0'J>^fiT5t, 

mz R h o APlS$iJ-e&&Y- 2 7 6 3 2St/R K I & CI ft £> CO 'J >SHb£ 

$blZs frfrZ, R h o Ali^JIt IR 

S *> ?±)\,iZ 33 tt <bM 'J > ̂ b©/Cii£^§ £ d £ t, £ & o 

fco dft£©^fr<^ "tzV7* 'J >4 DttR h o A^S^b-r-Sd^tCj; 

I R S Ls CI 

StltZo 

[0059] [££#] 

ju±©^tcj;y, mmmm&(Diz^7* >j >4 D^N 

7^ x—^ — <h LtlUS L/c0 # 

3 9©gfeb 

$.£/$T LlN#CD-nJ55c®i||-7 (K. Matsuo, N. Irie, Arch 

Biochem Biophys 473, 201 (May 15, 2008)) fis £> t£ ~b -Y 0 Jls~C?rt)tlZ>o 

L/cSema4dtiN t~ £> £X\ 

LxmmL?z 
„ RhoAom^ -ly^tfx^mmmzf&ttmmt&zt 
t^L/co #t:rlxP^^^-§Lt"'2) CI E p h r i n B2/E p 

hB4H ZtclsbIZR h o Afcfllffl L (C. Zhao et aL., CeL 

L Metab 4, 111 (Aug, 2006)) N R h o 7 7 $ >J G T P 7-iztf, 

V1-l * — $ — £ LX4/FRTZZt%7*o&LX^ 

§c GeneChip$?#HC<£ y, P D Z^R h o Af#SftG E F A r f g e f 1 

2 (LARG) (J. M. Swiercz, R. Kuner, J. Behrens, S. Offermanns, Ne 

uron 35, 51 (JuL 3, 2002)% V. Perrot, J. Vazquez-Prado, J. S. Gutkind 

, J BioL Chem 277, 43115 (Nov 8, 2002)) if, %M^Xm%Mt& d t 

b^Ztlfco ZO^Mlts "tzV7 X 'J >4 D-7°b^ri>> B 1 -R h o AHE& 



Kmm* [0900] 

imiitfri*a>Tliif 
°<2r$ 

^^iH^Qiinssnv0My-La<<^^0^-ai7<ri^^Azi- vn 
wmisosw^ii °<2<# 

xw^mmco-m2 <2A-s?nm%mm 
(Hid) < iir^WtciTiS^W^a °~m Z^M-erMComm^A * * 

JF^^^cggfl E<.-^-cJp^<4,^0 1 1 < r,N/.H 

p$afrBuj0s-oj 0?vu;iWi5iIS© 

CIIC00/ZI0Zdf/X3d 62 LtZLSl/ZIOZ OAV 
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!t#©S6SS 
"tzV7^'J >4 1 t ©iln^PlS^ff £:t 

zmmi&mL 
MW] i^PlS^ff ft-tzv 7 * 'J y 4 D5 d £ £ f 51* 

;£il 1 ^IEi60#JFM^»Jo 

^113] i^PlS^ff ft 7° b * *> > B 1 ftfa, XfciU 7° b * *> > B 1 0|ffl 

^ > / <? n-e & 5 d £ £ £ t & i* Mm uc mm <D 
mtm&mL 

;£lI4] -tzV7^lJ>4D^7°b^ri>>B1 £ £#$]$# £t" 

•Sit^ECD^PS • /p^lJo 

^115] ^PMtlff^ ftiz V 7 TI" 'J > 4 D ftffc"Tr& 5 CI £ tkW$kt~$~Z>nn 

Mmi • ^£*sy0 

^116] i^PlS^ff ft 7° l> **> > B 1 ftl*N XfciU 7° b **> > B 1 (DM 

£1 Z> 1*^114 tC §Ei6 (D 

it^ECD^PS • /p^lJo 

^117] #J/TN ##1 L J: 9 ̂  Itifc'fbSlN #M/>^ Mil 

US, hi, &0\ 

z t%f#t§££ "T&1*^114 ~ 6 (D^"TtlfrtCIE 

m• y&mM0 

5f<II8] v 7 X 'J y 4 D t. 7° U ^Ss y B 1 £ oo^piS^ff-e& 

U tulE»^K^tulE^PlS^K-efe5iI^^, 

5RII9] ffi&MlMtf-tz v 7 ̂ lJ>4D^7°b^ri>>B1 £ GOi^PlS^ff-££> 

JU"F©Ig (A) ~ (D) Z^TZZt 

I*^II8^|Ei6©¥iJ^;i : 

(A) mmnOfefcTlZs "tzV7* 'J >4 Dt7°U*isyB 1 £% 
t5Ii: 
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(B) -tzV7* 'J >4 D £7°\s*i/yB 1 

: 

(o (B) (D^m* 

(D) ±§BI*M (B) 

Jt<fey=fc<£TL^c^tC, ^<Z)M&tlfC£N -tzV7* 'J >4 D<b^U 

^>>B 1 : 

[limine] 

#JFM 


