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Molecular mechanism of T cell development in Notch signal mediated
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In this study, we showed that in theT cell developing pathway, GATAS3 and Runx1, T cell specific
transcription factors, are induced to express correlatively to Notch receptor on immature T cell in
the thymus. Notch ligand required for T cells development is also characterized. The
over-expression of these transcription factors impaired the early stage developing pathway.
Collectively, developing stage specific Notch signaling is suggested regulate the expression of both
transcription factors. We also established human Notch L transgenic mice.

A TEFE
(BFEHRAL 0 M)
[ERES T R g s
2009 4EJE 5, 600, 000 1, 680, 000 7, 280, 000
2010 & 4, 300, 000 1, 290, 000 5, 590, 000
2011 & 4, 300, 000 1, 290, 000 5, 590, 000
AR
AR
o 14, 200, 000 4, 260, 000 18, 460, 000
WFgesy B o [E e
BHFEOSE - HIE « FEEEES - G
XF—U— R @EE MR T, THlRSME, 2 v F 7
1. AFZEBRAE 4 FI D 5 BHEREND D EEZ LN TEEN, TDOHT

%oy ftie & A 3 2 M AN R E O M R A
it s = Xy TR T, MRS

VLD ERBIIAHTH o 7-, 1999 £
Notchl KA~ 7 A D#ENT N BIRRAN T Hikd

B 1 OFRBURIE 2 1 5 25, Zfiadsw ik
ZoRlEaL LTHBRE (=vF) oo
ST FVTEETH D, EIMMEROFTT
R D B RR & D ReEREREE Tk T %
ZEMD, MlR= FITIE T MR R b

DOALIEFRIZIE Notch & 7 F AR ARA R Th
D ENHBMNE ST, Foxlx, T Mikay
ILFEEIZEIPD D in vitro BL W in vivo D
ZAEE LT, Notch &7 F Vi |z B/
Notch U # > K (NotchL) IZfalp= v FHERK



O R FRIEICHE L T 503, 5 FEED
UHFD9 b, delta like 4 (D11-4) @
FRDNRFEAIT T MR LB I b > T D
Z b E, BEALERE T R~ U ADOIERIC X
o> THRIIZHET TIHEH L 7= (Nature
Tmmunol. 2004. J.Exp.Med. 2008), Notch >
TFNOFEL, ENEE L Tarteyr
PR EGF TS Hes—1/5 DFEBLZD T 0
— X —{EEE L S TR L TV D3, £79° L
H ALY D Notch ¥ 7 F Loz FzT 5
DT/, MO % E DI/ A Tiliam S 1
2585, Notch ¥ 7 F 0% T MfLISt D5y
{LEERE D F7e Dk 4 7o fifalc i T, ik
TESCHETEHEN B b D FENm 5N TWD, F
7o, TNHHMIBIT RS Notchl Z3HL L 7=
= FIMFET D, 6T, U T FEEAFH
\Z Notch 7 F VO T TR Z DR %75+
LUV T BT 5 2 Sk, LA miE
RIZ AT 2 s 5 B0 72 M oAb O ARE %
RS 5 LT, BEELHETH S,

2. WO EM

R RICE DX AR TITFR 2 NERE L
TETHRALEERREIEL LT, =TT
i 2B\ s Tk EET v LT, #
725 Notchl (B2 D11-4 & Jagged-1) 23i5iE
473 Notch 27 F /LD FWIZH B IEREE
FORIEEFOZES 22T 4 v I A5
SN L, =y FRRNY H L REN L=
fasr bz B g+ 5 —Bh & 5,

HARH I, 7 F TR+ & LT GATA
3 & Runxl IZER A Y TT, v AMEIEN iR
B L OEfFE mEMiie 2 v C Notch 7
T O RN EHIFEIZ X DR BUIREE & K
RERSE

3. WFED Ik
(1) THIREE RGN O Y = 32T 4
o 7 A DR

Notch ¥ 7 /VOREREAT L LT Runxl &
GATA3 |[ZHE A #L - T, Mg U > /3Ekod T Hifi
RO IC I T 2 HBUKAEZ Notch
SRR & OBE TREHNTT 2, M L CIIIB T
Jafds K OVRRER D & (LB 72 v M X
Y NotchL BB A o —< i (D11-1, 4,
Jagged-1,2) & EEHE U 72 (7T B ke i i i
M (HSC, c—kit+Lin—HMifE ) ZMfH9 5, i
HTIZIL, flow—cytometry, RT-PC, immunoblot.
Chip assay #X7-2FEL T 5, Notch v 7
FUIZBI L TlE, intra cellular Notch(ICN)
BL O Hes—1 FEARHE L T 5,

(2) $72% NotchL 41 L7z 7 F IV EEFE O
PR
O~ 7 APl Sk D HSC % 4% notch U 4>
K (D11-4, D11-1, Jagged-1 B L Jagged—2)
DA N —<Hifa (0P9-D4, OPOP9-J1) |
TR L, 7 LA AT,

©@ % Notch U v KoMt & NE AN 2
72% A7 Notch U W R&EMERIL T HSC & D
IR RICE BIAA, Tl bFE I LB
Uy REERERET D,

(3) P NotchL FEBLZ L 5 T Ml {LFH
L OHSC BRI~ D R

Notch U # v REFEE notch ¥ 7o THIM
b ~DEEN T % in vivo DR R = >
FOEBEL L THITT 570, BRI
Notchl, FB19 2 5 T-H(EE 2 1ERLT 5,
HARMIZIL, B BER B R B 2 WIFF L CIEtE L
al a7 —7 Va7 e —4 — TICH
FIA AT Jagged—-1 B L ONDI1A4 @intrd~ Y
A HEINTHF I K 0 EAT 2 UEIENSEER
By b R IERT & D ILFRIRFIE THED D),

4. WFFCRR R

(1)Notch v 7 F/L&EiZ, Notch L TN GATA3
DOIEH = HIHT 5,

(DNotch 43F & GATA3 B L O Runxl fREN+F
FEELOFHES :

Mg NIZ B A L7 B @ HSC (DN1, CD2) IX
Notch Z &3, L Cu\5b, Notch 7 /LDHE
TiZd % pla 235BIBALGT 5 & (CD3, 4 3k A
T—), T MfERFECa I v M5 LIRIFFIC
Notch ®3EELE KX Notch 7/ (ICN B k&
WHes—1 [FE) WTFRVIED B, T LAT
— X Notch FHl & Notch >~ 7 F 08 K4
LI —F9 %, GATA3 DIFEHL G [FIAE D 2L,
LT,

@M fif e FLH9 GATAS 36 L W' Runx1 O 7 1 & — &
—FE

GATA3 35 X O'Runx1 BI& T3z 2 >0 7 v E
— X —fEikE b B, BRI FR Tid GATAS
% la % Runxl Tl proximal 2452 L %
BH S22 LTz, 7235, GATA3 DR PN ZEELIL DN
AT =T ERWTED - 72,

@Runx1 JEFIFEIR O T M LIEFRE~D B2
Mo T a7 distal Runxl O@FEIZEER -7 v
AV =y 70 AE/ER LT RN T Mk
DAL~ D B FH - & 25, RGBT
(DN 2> DP) ASPHAE &7z, LasL., KA T #l
fo proximal Runxl OWFEIFBFETIIZEDO LD
IR XA BN o Tz, Fi2, 1b 7R
F—H—|ZLD GATA3 hTF v AV z=w I~
7 AT H RN TO LR ITBE S e
-7,

PLE. MR EE Tk, Notch v 71
13 % O THED GATA3 1 I O’ Runx1 DI EBILEIC
IIMETH L, THIlRFE S LTk d 57
DIITIHANHER T 5 Z AR S iz,
Notch ZEL % il 13- 5 BeAs AR Bl 3 4 1% O E
Lo,

(2)T ffRAVEEE Notch > 7 L & Notch U
T ROZER

Notch U Y R 56, THIlREZ HMEFEET S
D11-4 3 LN Jagged—2 & HE72 0 Jaggex—1 D



FAT T ERIT LA b —~ilifdz ER
L. HDC & T HifERRE TS ERE L L 5~
7o ZOREE, MfS KA AL D5 5| fringe
Effi% 32157 Notch &y FHHAFEHNTE D
FE A EF U H o FoA (D11-4 & Jagged—2)
23, T Al fbiFEaE% &> Notch & 7 v %
Wb Z Rk,

(3) Notchi 7 L & i ifn # Al AR O A= 7 A FF
BT DR TIE, EREFFEAYIC e FNotch
VAV FBETZRBETAHAN I VAV ==
2 Z7NOG~ 7 2 (hD1-NOGF5 & O*hJ1-NOG Tg~
T R) AR LT, $%AE TIEBM e NS
RHERE A R B < HE - HERF S 7o, B R
MAEEMAIZ B D eancer stem cell DAFAT
PNotch ¥ 7 F L DEE~Din vivoET
NELTHHEHTH S,

5. TR ERLE
(WFZEfRE ., AFge 03 B ORI 2235 12
=Y

UEsEams) (B 16 14)
(ETHHDY)

1. BabaY, Maeda K, Yashiro T, InageE,
Niyonsaba F, Hara M, Suzuki R,
Ohtsuka Y, Shimizu T, Ogawa H,
Okumura K, and Nishiyama C:
Involvement of PU.1 in mast
cell/basophil-specific function of
the human 7ZIRL1/ST2 promoter.
Allergol Int. in press

2. Wong WF, Kohu K, Nakamura A, Ebina
M, Kikuchi T, Tazawa R, Tanaka K,
Kon S, Funaki T, Sugahara-Tobinai
R, Looi CY, Endo S, Funayama R,
Kurokawa M, Habu S, Ishii N,
Fukumoto M, Nakata K, Takai T,
and Satake M: Runxl deficiency in
CD4+ T cells causes fatal
autoimmune inflammatory lung
disease due to spontaneous
hyperactivation of cells. J
Immunol, 188:5408-5420, 2012

3. Tamauchi H, Amoh Y, Itoh M,
Terashima M, Masuzawa M, Habu S,
Katsuoka K and Iwabuchi K: GATA-3
regulates contact
hyperresponsiveness in a murine
model of allergic dermatitis

Immunobiology, 217:446-454, 2012

10.

Kanada S, Nishiyama C, Nakano N,
Suzuki R, Maeda K, Hara M, Kitamura
N, Ogawa H, Okumura K: Critical role
of transcription factor PU. 1 in the
expression of CD80 and CD86 on
dendritic cells. Blood,
117:2211-2222, 2011

Wong WF, Nakazato M, Watanabe

T, Kohu K, Ogata T, Yoshida

N, Sotomaru Y, Ito M, Araki

K, Telfer J, Fukumoto M, Suzuki
D, Sato T, Hozumi K, Habu S, Satake
M: Over—expression of Runxl

transcription factor impairs the
development of thymocytes from the
double—negative to
double-positive stages.
Immunology, 130:243-253, 2010
Abe N, Hosumi K, Yagita H and Habu
S: Notch ligands transduce
different magnitudes of signaling
critical for determination of T
cell fate. Eur J Immunol,
40:2608-2617, 2010

Kosaka S, Tamauchi H, Terashima M,
Maruyama H, Habu S, Kitasato H:
IL-10 controls Th2-type cytokine
production and eosinophil
infiltration in a mouse model of
allergic airway inflammation.
Immunobiology, 216:811-820, 2010
Matsumura Y, Kanoh M, Habu S,
Komotori J, Niiyama S, Tamauchi H,
Amoh Y, Terashima M, Katsuoka K:
Th2 Immune Response Plays a Critical
Role in the Development of
Nickel-Induced Allergic Contact
Dermatitis. Allergy Immunol.
153:303-314, 2010

Maeda K, Nishiyama C, Ogawa H,
Okumura K: GATA2 and Spl positively
regulate the c—kit promoter in mast
cells. J Immunol, 185:4252-4260,
2010

Kametani Y, Suzuki D, Kohu

K, Satake M, Suemizu H, Sasaki E,


http://www.ncbi.nlm.nih.gov/pubmed?term=%2522Wong%20WF%2522%255BAuthor%255D
http://www.ncbi.nlm.nih.gov/pubmed?term=%2522Nakazato%20M%2522%255BAuthor%255D
http://www.ncbi.nlm.nih.gov/pubmed?term=%2522Watanabe%20T%2522%255BAuthor%255D
http://www.ncbi.nlm.nih.gov/pubmed?term=%2522Kohu%20K%2522%255BAuthor%255D
http://www.ncbi.nlm.nih.gov/pubmed?term=%2522Ogata%20T%2522%255BAuthor%255D
http://www.ncbi.nlm.nih.gov/pubmed?term=%2522Yoshida%20N%2522%255BAuthor%255D
http://www.ncbi.nlm.nih.gov/pubmed?term=%2522Sotomaru%20Y%2522%255BAuthor%255D
http://www.ncbi.nlm.nih.gov/pubmed?term=%2522Ito%20M%2522%255BAuthor%255D
http://www.ncbi.nlm.nih.gov/pubmed?term=%2522Araki%20K%2522%255BAuthor%255D
http://www.ncbi.nlm.nih.gov/pubmed?term=%2522Telfer%20J%2522%255BAuthor%255D
http://www.ncbi.nlm.nih.gov/pubmed?term=%2522Fukumoto%20M%2522%255BAuthor%255D
http://www.ncbi.nlm.nih.gov/pubmed?term=%2522Suzuki%20D%2522%255BAuthor%255D
http://www.ncbi.nlm.nih.gov/pubmed?term=%2522Sato%20T%2522%255BAuthor%255D
http://www.ncbi.nlm.nih.gov/pubmed?term=%2522Hozumi%20K%2522%255BAuthor%255D
http://www.ncbi.nlm.nih.gov/pubmed?term=%2522Habu%20S%2522%255BAuthor%255D
http://www.ncbi.nlm.nih.gov/pubmed?term=%2522Satake%20M%2522%255BAuthor%255D
http://www.ncbi.nlm.nih.gov/pubmed?term=%2522Satake%20M%2522%255BAuthor%255D
http://www.ncbi.nlm.nih.gov/pubmed?term=%2522Satake%20M%2522%255BAuthor%255D
http://www.ncbi.nlm.nih.gov/pubmed?term=%2522Satake%20M%2522%255BAuthor%255D
http://www.ncbi.nlm.nih.gov/pubmed?term=%2522Satake%20M%2522%255BAuthor%255D
http://www.ncbi.nlm.nih.gov/pubmed?term=%2522Satake%20M%2522%255BAuthor%255D

Ito T, Tamaoki N, Mizushima T,
Ozawa M, Tani K, Kito M, Arai H,
Koyanagi A, Yagita H, Habu S:

CD4/8 thymocytes (CD4/8Ji5HH A 45
b & DNAE S HI B X 3L 9~ %) o 5539
o] H ARG s - SIS (2009

Development of monoclonal )

antibodies for analyzing immune 5. Hozumi K, Hirano K, Nakano Y,

and hematopoietic systems of Yagita H, Habu S: The physiological

common marmoset. Exp Hematol, significance of D114 for T cell

37:1318-1329, 2009 development in the thymus (JgiRPN
11. Sasaki E, Suemizu H, Shimada A, T a3 (b2 36 1T 5 D114 0 & BRI #%

Hanazawa K, Oiwa R, Kamioka M, H) . F39E HAGEFESRES - F

Tomioka I, Sotomaru Y, Hirakawa R, ELS (20094F12H2H)

Eto T, Shiozawa S, Maeda T, Ito M, 6. HIHETL, WHILTHER, 7R 1. B

Ito R, Kito C, Yagihashi C, Kawai
K, Miyoshi H, Tanioka Y, Tamaoki
N, Habu S, Okano H, Nomura T:
Generation of transgenic non—human
primates with germline
transmission. Nature,

FE .~ A MlBEIZI T Dekithy 1D
I ETEIHAE IOV T, HRoE A AT
LV X — KT S (2009410
H31R)

6. WFIERHR
(D) BFZe s

459:523-527, 2009 A [E (HABU SONOKO)

NER B R - BEEEHD - & B#d%

CrasE) G BF%e# 35 : 30051618

1. Negishi N, Ito R, Hozumi K, Ando
K, Habu S: Increase of transplanted (2) WFge sy
human hematopoietic stem cells in ATH &7 (MAEDA KETKO)

KEFPE - EE2EIFZERL - Bh#
WrgeE 35 : 20053374

NOG mice
human Jagged—1 in osteoblasts. 3rd

transgenic expressing

workshop on
Pittsburgh, USA,

international {4 IEHE (SATAKE MASANOBU)

WAL KRS - IR =S TAT - 2%
WFgeE 45 : 50178688

humanized mice,
(20114E10H)

2. BT, EILTE, BIEE L, $K
HE, BATHE, KEE—. HEKEH
IL-33% AR D~ A Ml « 4f M FLER
R SR RS B AR O MR, Ee1lal H
KT LIX—F2KEFHTRE (2011
HF11H12H)

3. R, BARZEE. AV A, G
PRSI, NS, HH TR, 4
=, HEART. HNIEE, fEHEH B
M ek — 71255 < Fr#HER2~2
TF RO FroOHERE R, 5513
[0 H AR D A Faings (201097 A

22H)
4. Sato T, Chiba T, Sugou T, Satake
M, Habu S: Evidence for the

coupling of DNA replication

control and lineage choice into



