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WFZER R OB (F£30) ¢ In this project, we aimed to clarify the trafficking of immune
cells that are responsible for peripheral immune tolerance. We also addressed the
mechanisms and immunological significance of such cellular trafficking. Following
results were obtained through this project: 1) CCR7 and CXCR4 regulate the migration of
nTreg into lymph node paracortex and medulla, respectively, 2) MDSC are composed of
monocytic cells and neutrophils, and balance between these cell types are critically
regulated by a chemokine receptor CCR2, 3) niche size of antibody—producing cells in lymph
nodes are likely regulated by B—cell mediated remodeling of the niche, 4) novel mechanisms
controlling DOCK2-mediated migration and activation of leukocytes were elucidated.

AT AERR
(AL 1)
I IEEE N

200 7HE 28, 800, 000 0 28, 800, 000
200 8% 28, 800, 000 0 28, 800, 000
200 9% 28, 800, 000 0 28, 800, 000
201 0% 19, 719, 734 0 19, 719, 734
201 14 19, 978, 935 0 19, 978, 935
e &t 126, 098, 669 0 126, 098, 669

WFZe5y B« [ Hy SR
B EOSE - fE @ JESES: - aE
F—U— R GEER, Mg, rehar, v Bk

1. WFZEBRAE 4 FI DY 5 a2 METHDL, R, FEIA L
1987 FEDOMERFBEHIC LD rEIA MREEAER TR TH - T, GBSO B
D7 N EZ AT IL-8 ORI, Ay~ 5PAEHMRETTOU oSMBRIERR R £
v N ORERAHEMBREZ AT 551K BT 2X AT v 7 B Yo



g S oo 5,

) B O R CORMIL, EAR
B I B CALRR PR & B D 3A A 72 KRR s
MO U v A i ~OBENZ LV ITES
AU, PURRR R GEERNTHE - MiRr s T
WHHOLEEIND, AT SRE, U v
PKARRIC T D AR M B D R T2
EffE & En B X AH1# 055 TR I
WTIEARAR E ZANRE N7z, TDOHRTE
D OITEERI N TV O BRI AR
e T MM (naturally-occurring Treg,
nTreg) ToH DN, Z DA RPN EYBEH
IR TH oI, £, RIEFRFIHFEIND
HEEIMEM: T AR (induced Treg, iTreg)
> NKT MR, X = v A R 06 %
(myeloid—derived suppressor cell, MDSC)
E VS TEHIAREIZ OV T b, RREERRIC BT
2531t - BERERIE & RIE - S0 INERFIC IS 1T
DA R EEE R T X D M E)
REIE, MR EER, RN B A h—
TIZOWTHRIEADH 3L hoT-, &6
(2, TAU D SRR SE A AU 5 g M
RELEEREROMAEAEROE TH LR
U B O - BREED . RIE - SEISE R
IZBWNWTED X HITE L, A CHIfuE)RE
OHIEIZE D D DN H AR RN % S
NEETHoT,

WRFE 1L, RERFFREMICHET D
CDM 7 7 2 U —4y7& LT DOCK2 Z [ E L.
ZDFN Y R ER D E A ITA ]
K 7% Rac IEMHEALY FCTH Y . ZDOXRBIZED |
ETIOVEIICE VT H ARERE R ORIE L
SERIIT Ry TEBIEETFFELTZ, Eh
iz, DOCK2 1% H CLafZInE & i3 5 LTk
HOSTAEC D EBEZ LD, TDT=
DIIT A FEZ AL S Rac IEMELIZE D
DOCK2 ¥ 7 F V% kU —27 OFER7R AT 3
RERTHD,

2. WO HD

AMIZEBT 5 B OPURRERRIL, AR
BT DM OHUREY IAZ L TEMEAL, £
IZHE ATl U > REi~OWEEIZ L VI TE
SND, AU TIOR3
5550 - PEEDE &V o SE o~ 3l A A
LT, VNI BITAERFEDED

TR 2 AR L~ T BT 5, FTo,

BRRHIIE & & B ICERTHEI LA e e E
ZRT LRBE SO HENE T AR - MDSC

DOERESR, Fo i 1 4 HAR AR AR o SR
BThDY U EHOMEEICHLERL, £
DHREZHEREEZHONIT D, SHIC, H
RIS B 2 Ml B R 4 o 7 L
T2 2 & T BT B O S A NS
DR EZ BT,
ERUNIS I =
(1) 754 212K % Foxp3" (D25 CD4"
nTreg D BNREHIHE D fiEtT

(2) MDSC DOHIERINIB IV rEI A I &
2 BhREHIHH O fE AT

(3) SRIEIEENTAE D U o Hl B el S
DY ET Y > 7 DOFER & T OfRAT

(4) Sl OlEE - ok - TEVEE 2 A3
% ¥ T MARTEREAE DT

ATV, B CREISE TR D 5 Mo B & 2 il

I oMM - ST ORHEZRRE T 5,

3. WOk
(1) nTreg OENHEH| K7

TENA VRFERE~ T A PRIPUR,
BT 7 o2 I=2 M HWB AL
BRIz X W . Foxp3' CD4" nTreg M IEEIRBEICEH
T2 GRS TSN
RIET 5,

(2) MDSC D#ffa A% & HhEE | 1

R £ O /T KOs C 75 S
% CD11b" Gr—1" MDSC Oifu Rtk 2 [/l &4
BEEBIT, A T LD MDSC BEH]
WEMEHT 5, £/, ACIxTaA RROM
Ja T & 2 IEEAZ AR AR O KRB - HEEE -
ARNEDEE « FISREE I DV TH AT L,
MDSC & DEFHEZ RS,

(3) U HBEERO VT Y T
ETNAPREEET Va7 hedd
WHRIE,. HAHVITET AHRE 2R 505
A 2 G ST O VU R HifiE DR
b, U it E S RTE T DM
v b, BHEBEERFORBEZHS T 5,
T, BHEAEMRO KB~ 7 ALRREDR
ERANC, VET Y OB ERMY T
v FEFRET D, &5, BT LHUFS R
7e B PUREAINEE VET Y 7 DR

RAEHL T D,

(4) FMANEhEE 2 HIEH 3 5 o 7 AR TEEAE
DA
DOCK2 DFEHECHEE, A PN EhRE HI RS



Z TRR IR 24T BRI E RS Rac
TEMHALICE D v 7T AR ER K 2 i 5,

4. WRIEEE

(1) nTreg O EhAREMHI T

AP HE T DO MERF I L 2 5B &
B9 nTreg 1T, VU > 8EiCIXE I EHE
WIZB W TRENRIELBIET L2525
b, UL, ToOMuiEERIEERE, &<
W2V UREI~OBITE RIS 5 A =X A
I SN TR o T, £ 2 THRAIE, &
T ENA UZRIEO KRB~ TR ARG 1T
VEAIA=ANERWT, FEHIAIZED
nTreg DOBNREMIME Z MEHT L7-, REFIRAIICE
TN LUT-BF A nTreg 1. < NMEREHE
WoOEmMNE#ENK (HEV) 20 LTV /R8N
WCHEAN U R RIS A L= s, —BBIdhE
B RE D HEV L 0 N U fEIR o oA Lz,
F7-., WITho@ERIizBWTH DC BL WY
Foxp3™ THIfR & 7 T A X —%TERT D18 % 7
Wi-. —F. Cer7’ nTreg 1TV >3l
FARIOK 10%E TIKFLTEY, U 3
WCliEE L 2K —8 D Cer7” nTreg &, EIC
BEEREIR IS5 LW e, & BT, BEEE
~OD CCR7 FEARLFHIIEA L CXCR4 7 o X 2=
A MZXYFERICHHI SN Eb,
nTreg ® U o /3EilEE 1T 3 5B EI O HEV
%4 L7z CCRT {RAFRUREES & | B a3k > HEV
Z It LT CXCRA RTFHIRRIE W IFAET D 2 &
B SN,

(2) MDSC 72 & UM BRI RS DR A o0 i e %
5| & B RE Il {E

< 7 A MDSC % CD11b" Gr—-1" D HE R BT T
FIESNTEERN, ZOFRRA 2R HIaE
MRS OB DGO TAY— 728
bHbH, FOI5. MDSC ZHERT D MBEED =
R, £ OAEENENEREEE IR CTH -
oo AT~ AR TEBRET LV CHEIN
HNEEEE MDSC (2 oW T, 7a—H% A F A
NY—. 7n vivo BrdU B0 IALEEBREB L
A ARASE A FEBRIT L0 L MDSC 23 1B il ke 2
JEME~ 7 07 7=V L IR O SR
HTEEHOMNI LTI, WO S K
M COBEIGEII RS, Fhvsn Ty
— I FERE Y L AR D Z LR
Drole, IHIT, FENA VZEER CCR2
ERELIEYVATHE, vw7/Rnr77—YO
BRI ERICHE SN 0lICx L, SR
FTIZH1F 5 CXCL2 5 L Y G-CSF DI FEAE %
— K& T DIFFEROBRIERENRD Hivlz,
ZOFER G, CCR2 A EEIRME~ 7 a7 7 —

T GEHER OB REHI A TP A e E A BT
FTZERALNE ST,

R TIX, B RFT7E T Th<ERL
TBRIC b 25D I a4 RARMENER
LTEBY MDSC D reservoir 7> TW\AZ
EMRIBENTWND N, MikEKRI e A K
FMOEFEEHRIILE TAHTH-
7m0 WA H X7 KikGR. P JE A 7]
At ¥ > /7 Fucei OB FHEA LT~ Y
A HAWTHENB I OEENO I = A
RSB OENEE 2 fifT L= & 2 A IEERAT
~D I A KROS5 P
HRMEOFGIXRENTH D Z ENAL
Ml olz, Flz, MWENERECELE SN
ST oA REMROERM T —LvERD 2
L EBENTOI oA RERMBO ANED
DITMUTRWIZ ERHLNE o2, —F
T, MR 3T 2 BN E AR TR 2
EHbnh, INHOMEERE L CHEES
FEILBIT D Iz v A FRMIEOENRE % 5Lk
THEHEET VAR LT,

F 7o, MRS (EERE BRI )
WIIERHERICH KT 2 EE 2 5N TV,
HERRAMIAA T D CCR2 RiE~ 7 ADfE
BRATIC bERT 5 2 &b, MRkERI M
IR ERR AL & IR AN R D Z L AR
X,

INHORERIE, HEREBWTI=r A
RBMNE - - XA I T DRTED L
) IRHERE A R T O LW D BRI B IS
BWHEAEMTHIREMEL2DID LD EEZT
W5,

3) VI RHEHMEEEKOVETY T E

DI

U U ORENZ B W TR S AL 72 B RE A4
NI BERE REIR IS AT T D3, ZOFE R
ICOWTIIRMBHTH o 72, Fox l3HCHE
RBET NV EGD, k2 RISEIfE->TY &
NREBEEEE NV TV S ENnN5 I E
R L7, BWEHEEO V=T Y o713 B Ml
& lymphotoxin- B ZHEKZEN L= 7T v
KIEICHEE SN et A THY | Al
BT mEOHRHSL L LUK L & BT
WL ENHLNCRoTZ, VET Y VY
WEFEFIEACIE B MAAIZHN 2 T, Foxp3™ CD4*
T ffE, B, ~ 7 e 77—k B4R
7Rt IR AE R N RTE L, R 72 7 7 A 4
— &R LTz, —HFUVET U U ITHOE
B MEE T, PUABEAMAL S B MIRRAS,
FNEN T —F U NE R EE & B aE
R bEns EnHrtgicZib Lz, VET
V> 7% ORIEFFEHETIL CCRT U K



DRBNBDOND X D17 b 7 ElEE
RNV ET Y > THI%TEIT D AHEER
REENT, VET Y 77 utk AL T
RAEPE B IS &3S, L T SN D F
BTHDH T ENRPALNI RSN, —FTH
REEAIGE LWV Z R L2 Enb, #E
BREDO VT Y 7N oI BIT D
PURBEEAM = v F2IBKT 5 7 ut AT
& D AREMED VR ST,

(4) ARROEhRE 2§l 3 2 o 7 AR EREE
D

DOCK2-GFP f & % v R BERHT 5 )
I Ay ARERT D2 LT, R EREEE
W2k % DOCK2 DM NENED PIP3 LR A
TrFIOUBEND 250 VIEEIZ L -
THFGEICHE SN TN Z 2R L, &
IS RICET 28 LWET VA RE LTz,
F 72, DOCK2 2SRRI D lEd 12
ARAR 72 Rac IEHELr FCTHH Z L AW 50
\29 % &z, TLR 12 X AHUFEREE & 13l ST
L C DOCK2-Rac ¥ 7 F NARERDPEE) L |
IKK-o OEMALENS LT, IR v Z—T =
o VEABBRNMIZZY Fa—L3 3 L
5. B LUWHIEERE O fE(EZ B & NS LTz,
X BT, DOCK2—Rac ¥ 7 F /L3~ L R—T #l
JaD bz b BEERBEEEZR LD Z L2 HE
ZE4 5 & [FIFfIZ . DOCK2 DHR-2 K A A & Rac
DOESIROREEREICK L, Z OFANEM
7y TELHRSLEMERE L,

5. ERRERLF
(WFgEf . W7o 88 K OSBRI
LR

GEEams) (B 3214)

D Matsushima K (F#& 11 4. 11 &H) :
Chemokine receptor CXCR3 facilitates
CD8" T «cell differentiation into
short—lived effector cells leading to
memory degeneration. J. Exp. Med.
208(8) :1605-1620, 2011 (FEFiH)

DOT: 10.1084/jem. 20102101

@ Matsushima K GE# 104 . 10 % H) : Bone
marrow  graft—-versus—host disease:
early destruction of hematopoietic

niche following MHC—-mismatched
hematopoietic stem cell
transplantation. Blood.

115(26) :5401-5411, 2010 (FEFH)
DOI: 10.1182/blood-2008-01-136895

® Fukui Y GEFH 174, 17%&H) : Selective
control of type I IFN induction by the
Rac activator DOCK2 during TLR—mediated

plasmacytoid dendritic cell activation.
J. Exp. Med. 207: 721-730, 2010 (#&¢
A)
DOI: 10.1084/jem. 20091776

@ Fukui Y GE#& 16 4 .16 & H) : Sequential
regulation of DOCKZ2 dynamics by two

phospholipids during neutrophil
chemotaxis. Science 324: 384-387, 2009
(&EHA)

DOI: 10.1126/science. 1170179

® Matsushima K (ZFFE 11 4. 11 & H):
Chemokine-mediated rapid turnover of
myeloid-derived suppressor cells in
tumor—bearing mice. Blood. 111(12):
5457-5466, 2008 (&EHAH)
DOI: 10.1182/blood-2009-11-253559

® Fukui Y GE#& 134. 13%&H): T helper
type 2 differentiation and
intracellular trafficking of the
interleukin 4 receptor— «  subunit
controlled by the Rac activator Dock2.
Nat. Immunol. 8: 1067-1075, 2007 (&
wef)

DOT: 10.1038/ni1506

B ING IR

(D Fukui Y: Immune regulatory functions of
DOCK2 in health and disease. ESF-JSPS
Frontier Science Conference Series for
Young Researchers, 2011 4= 3 H 1 H-6
H. Amsterdam, 47 %

® Matsushima K: Chemokines  as
therapeutic targets of inflammatory
diseases and cancer. 14th International
Congress of Immunology, 2010 48 H 27
H., #FR— T HRTIL, ZER

(BaFE) Gr74)

O B s EEs4. 1 %RH) G
D1 TYBIES) a1 THREETS .
ARORA, p5-19, 2011

(P ZE S PEME)

O iRy GE 1)

O 4Fr : Bl BB R 2 R A7 L 7o i
) FAE AR HER) F 72 Y E T
lyap:il

TR RRERHE. EES RS
MEFIZE © B RZ

FEAH : PCT

%5 PCT/JP2009/68805
HEEFEA B - SRk 211 A 4 R
EWNAOR] : AR, KE, FE, A—A
aNE




6. AFFERHRE

(1) roefR®E

AR fi5 (MATSUSHIMA KOUJI)
HHKT « KPEPLESRER - B
WoeE&s: 50222427

(2) WFgtorfs

W EH (FUKUT  YOSHINORI)
UMK - A ARBHHEE 2RS0T - 2%
oeE&ES: 60243961

(3) HHEMIEE

fGA  E— (HASHIMOTO SHINICHI)
SRR« RS ITI8 - FR TR
7%= : 003130009

&% E (KURACHI MAKOTO)
WIKRS: « REFFEESRIFZER - Bh#
eg®&k=:00396722

3 &S (UEHA SATOSHI)
WIKRS: « REFEFEESRIFER - Bh#
e ®&k=:00447385




