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Rab13 is a downstream effector of Mstl to mediate LFA-1 activation critical for
lymphocyte trafficking.

Katagiri, Koko
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In this study, we report an essential link between Rabl3 and Mstl in lymphocyte
adhesion and migration. Mstl promoted the phosphorylation of DENNDIC to activate Rabl3 with chemokine.
Active Rabl3 associated with Mstl, and facilitated to deliver LFA-1 to the leading edge of lymphocytes by
recruitment of myosin Va along actin cables, which extended through the localization of VASP to the cell
periphery via MST1-dependent phosphorylation at Ser-157. The inhibition of Rabl3 function reduced
adhesion and migration on ICAM-1, and LFA-1 ring formation of T cells at contact zone with
antigen-presenting cells. Rab13-deficient mice had hypoplastic lymphoid tissues due to the defective
trafficking capability of lymphocytes. These results indicate that Rabl3 acts with Mstl to regulate the
spatial distribution of LFA-1, and the motility and interaction dynamics of lymphocytes.

LFA-1 migration Rapl Mstl Rabl3 cell polarization leading edge



B X C—19,. F—19, Z—19 (tm)

1. WH7ERAR YD &

ol o AT LIE, SIS E T ISR
ERBETLILAEEL LTRY ., Mk
R, e TR s, Z & T, &
(KBRS RE 2 F I T 2 Z &N TE D, fEo
TS R (T RF R - 22 P B L2l L LA
INTND, EINEDHET 25 Th 5
U VBRI LTV D, BRI
RDRN%E RLIE - T 5 BRI R S
MR EITHEL, SNlEHR A D &L M
AN TOWF AL, Vo NEEESTY
VREIABEIL, U L SERASEUR A O
WEARZ D, V7 BRIT M2 L TR IS
EHEBELTODE0, U U EICEET
L& EmWNEMEARHEV) ECEIEL, 2
a0 HIT Y o RHEINICA D, U ek
TV UHIIC A T2 S A b r—< il
Xy MU= EERIERIEE L, B OH
JRS AR TS 2 R BPUR & 4R 5
BRI s 5 &4 1k LIEMEAL - S0k
F~ED D, DX I, T AT L
X, SRR OTE R 2 B B L @B 235 T o
WROZHEDE A F 2w 7 I k-
TR LTV D,
O AT AORM L 2o T

LOMN, AT 7Y o ENT DS LIEET

b, VUNEREIZEBRT DA T 70 3,

MENTIEETERNEIITTr Yy 7 &

NTERY ., WYY TR I NEERNTIC
Lo T, BHALTIEMAL SR IS
ERESES, 2K Y URERITHEY |
TIEIEL, VU ANEHNICAD Z ENTE D,
Flo, AT 7V UL U o ERDFR R
ERLTY URENO A e —<flax >

N —27 bAaEEL, SRR LA EET D
BrD RS & LT, SEINEDRENCF G LT
Wh, DIV RIS T T EL
TR RS IC AT 5 2 LT, HURNE
WA T IS - 3T D, e TA v

T EIT D - MO 1R B
HNTT D T EIX, EMROBE) & 50
WO Z PR 5 2 L ITOR1 5,
KT8 G %/ E Rapl, =D T
BERYSr - RAPL « Mstl 1, U > ERO AR
JFERZFHE L, leading edge I2A T 7
U mtiw, #45 - EELiRtE L, %EE)
REICHBERREN 2RI 2 L A HGEE T
B 57202 LCk7z, Mstl 1 Rapl 23E AL
SHVRAPL L =BT DL U U bEESRTE
PEDS S L. 2 D RTENPEZEL D &
leading edge ~FPHNL TRENT 5 Z &0,
Mst1-RAPL [T A 7 1 — R B At O T
Lo, FU/MESEIZRESND Z &
Ty EIAVE C/MADO MR E RN RHET S
Z L6, Rapl/RAPL/Mstl 7' Fuidds
Z 5L AT 7Y vEET/MAO IR
HEICB 5T 5 EHEl ST,

2. WEOBEK

AT 7Y OBETEED EAICEE
2 RBMERE D 5y TR 2 B N c T 5 7
DI N2 B 57 2 %9 60 FFED Rab
family GTPases (22 T, yeast
two—hybrid #£IZ XL D Mstl & in vitro T
26 L. E72 COS Ml TO—iEMEFEBLR T
HRIEERT 7L LT RabI3 &2 A Y
—= 7 L7, Rabl3 ZtEEhAEIZIIT 5
BHN & 2 Doy IR Z R 2,

3. WHEDTik

1) Invitro lZRBIFDrEhA VHICED
Rab13 &AL O ERIL, proB cell line, BAF
HHPE & CXCL12, R ONMICAL-L2RBD & GST fl&
2 X E % AT pull-down assay (2 &Ko
o7

2) U v W{bi Phosphotag % FW TG L

72, Rabl13, LFA-1, Lifeact, VASP 43F®D#
JAPNERE(T. GFP, Venus, mCherry @G tag

A S, Zeissb10 M RBHMBE A FIVC



e L7z,
3 )Rab13 conditonal knockout mice /%, exonl
% cre-lox ¥ A7 LT HBYDOMMLTDHKIF
SHT, SRR SRR ) A 2 R L S g
B L7,

4) KR ICAM-1 BT - i E 2 RIE L,

metamorph software Z W TEE fiZHT L 7=,

4. WFFERR

1) COS iz F =i FIFBIR T, Mstl 23
Rab13GEF T& % DENNDIC L &4 LU b
% Z & TRab13 BIEMHA LS D T EDURIES
NI=DT, 7EHIA ITLD Rabl3 G~
DB 2GR~ X 112779 K 91, DENNDIC
1% CXCL12 HRIZ L0 U Uik L~ v s B 5
THMN Mstl &2/ v X Lizfilecl b
AVRBO NN 0D, TFEIA R
T Mstl {KA#MEIC DENNDIC 23U gk &b
Z &V L7z, DENNDIC @/ w7 X7 T
Ko TrEHA LRI X% Rabl13 {EMEAL
ELRLS b Db, Mstl ITL5D
DENNDIC ® VU v EEfbiZ T H A Ik D
Rab13 {EMALICEE CTH H Z LR I LT,

Control  Mst! KD —Santrel - DENNDIG KD

CXCL12 = 0 05 1 005 Tmin S¥L12Z = 0 1 5 0 1 5 min
p-DENNDIE = = = Rab13-GTP T =

TT-DENNDIC et o ol Rabl3 o ——————

DENNDIC = e o= o= ==

X1 Z7EHA1ZL%5 DENNDIC DOV FE{t
(/£) & Rab13 iE AL ()

2) TEHANTL o THEME(E S L7 Rabl3

%, LFA-1 &AL, WA L 7= fifa o X

SREBIZEB VT LFA-1 7 T A X — L 3LRET D
Nbhhotm (K2),

DAPI Merged  DIC

X2 LFA-177A%—& Rabl3 O FED—E

3) Rabl3 137 7 F U A4##EIZF > TRIF~F

452 enbnrole (K3),

Rab13

Lifeact

Merged

3 Rab13 23#¢ 1< lifeact CRENTZTVF
=T WA FE S THRIEA~ B8 T 5,

ZOTEIA R E DT 7 F U —
TNDFREIZ, T 7 F MR T VASP 3B
B 5020071 2 A VASP 1T 7 F
VIBEHMED IR A~ DIRET D Z E b o
- (M4), £/, HER 157 FRO U 2
B3 Mst 1 KEBIZ L - TR R 5 2 & A3
L7z (K5),

CXCL12

10 sec

e
. EPEEEEAES

oo PR I N PPN
o PR N N RPN

X5 VASP (MBI DT 7F L r—7 VDS
BRI RIET D,

@ (R V)
Control Mst1 KD

Time 0 15 30 60 0 15 30 60 sec

VASP-5157-P —

VASP o e o a= e G——

X4 CXCL12 (Z2k% VASP157 FHH DTV 7
FEOV R VIZ Mstl /7 X TIR R 5,

4) Rabl3 Z@n e < L=V o ERkCik, M
faZ&1H C LFA-1 MR £ B, MlaOHETEM:
HEERENME T L7z (X 4),

F72. Rabl3 ZH7o/e v U AEERIL- &
A VU RfliZg E~D Y U NEROBENN T
TP TN ORESMEIEARICH D Z & B3R



Stz (®5),

f/f —/-
f/f —/-

M6 Rabl3 KB~ ADY L SHHAEOMIEE
5

INBDZ D, Rabl3 ERET S Z &
IZE Y, LFA-1 2SMIAEAN A dis S 40T, A
JEDRATCERTH 2 &, 72, ZOREREN
EFET 2 Z LI2X V., U EROEAECHE)
INTERLRD | SEREN R DND Z L
NSV N Ay

5. EIpFEIGm LA
(WFFEFRAE . WHIEo 8 M ORI 24 12
(=S

CERERm ) (G 3 )
1. Nishikimi A, Ishihara S, Ozawa M, Etoh K,
Fukuda M, Kinashi T, Katagiri K.
Rab13 is a downstream effector of Mst1 to
mediate LFA-1 activation critical for

lymphocyte trafficking. Science Signaling

7(336):ra72 , 2014 (B&H)

2. Yamamoto-Taguchi N, Satou Y, Miyazato P,
Ohshima K, Nakagawa M, Katagiri K, Kinashi
T, Matsuoka M. HTLV-1 bZIP Factor Induces
Inflammation through Labile Foxp3
Expression. PLos Pathogens, 9(9):e1003630,

2013 (B&5A)

3. Ueda Y, Katagiri K, Tomiyama T, Yasuda K,
Habiro K, Katakai T, Ikehara S, Matsumoto M,

Kinashi T. Mst1 regulates integrin-dependent
thymocyte trafficking and antigen recognition
in the thymus. Nat. Commun. Oct 2;3:1098,

2012 (BB5e)

(%K) GE 8 )
1) Critical roles of Spa-1 in
chemokine-induced Rap1 activation
Shimizu H, lIshihara S, Inoue J, Minato N,
Kinashi T and Katagiri K.
% 41 B HARREFRFMESR. 2012 F 12
A 5~7 B ., EESES
2) Regulation of LFA-1/ICAM-1-depedent
adhesion and migration by Rab13
Suda H, Ishihara S, Kinashi T and Katagiri K.
%F 41 B EARREFERFEMES., 2012 F 12
A 5~7 B, #7, EESES
3) Lymphocyte arrest was induced by the
binding of active Rap1l to filamins.
Ishihara S, Kinashi T and_Katagiri K.
£ 41 B HARREEREMESR. 2012 F 12
A 5~7 B #, EEESES
4) Nishikimi A, Ishihara S, Ozawa M, Kinashi T,
Katagiri K. Rab13 is a downstream effector of
Mstl to mediate LFA-1 activation crucial for
lymphocyte trafficking. %5 43 [A] H ARGuE2fas
SRS . ENLRENE RS 2014 4E
12 A4 10 H.
5) Tanno S, Nishikimi A, Ishihara S, Katagiri K.
mechanisms of Rabl3-depedent
transport of LFA-1
chemotaxis. % 43 [a] H AGEFEFITES
AR, E N R AR ERR A 2014 45 12 A 10 H.
6) AR, R RMEE, ARV EE, R
T TEIATNE LY RO E
\Z31F 5 Rab13 # 4 L 7= LFA-1 $aiisiést o
fER 2 37 Bl H ARy AEW e BRIk,
Ry T 4 Ak, 20144511 H 26 H
) KN KEA, #8AEE, AEVEE, /R
FE, WMHECHI, RBLERE, AR
Rab13 |% Mstl O FiiisrFTodh v | LFA-1 DJF
EHEZ AL TY Bk WEAEZHIE LT
W5 83T IR H A AW TS Mk,

Molecular

during  lymphocyte



Ry T Ak, 20144511 A 26 H.

8) WEXEHET. SAMEE, AL, =k
8. FHRT Ajteso B L ORI D
HIFRBEFEIZ 331F 5 Rabl3 o #&E| 55 37 [a1H
Koy FEMFRFES B, ST 7 1 Rk,
2014 4 11 A 27 H.

(£ Dfh)
A==
http://www. kitasato—u. ac. jp/sci/resea/s
eibutsu/bogyo/seitaibogyo. HP/Home. html

6. WFIEE

() Wrgefkas

F#i S+ (KATAGIRI koko)

JEE R - B - EWRER HoR
WF9EE %5 : 00322157



