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Analysis of invivo effects of possible immune regulatory molecules
for artificial management of immune systems
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We analyzed in vivo effects of signal-transducing adaptor protein—2 (STAP-2) as well
as proliferin, pleiotrophin, and osteoblast stimulating factor (OSF)-5. We established
knock—in chimera mice to produce proliferin, pleiotrophin, or OSF-5, respectively. Only
OSF-5-KI chimera mice showed lymphocytopenia in peripheral blood, spleen, and bone marrow.
The mice had few B lymphocytes after pre—B cell differentiation. In addition, OSF-5 was
produced by stromal cells. We also evaluated DSS—induced colitis in signal-transducing
adaptor protein—2 (STAP-2)-knockout mice. STAP-2 deficiency resulted in less body weight
loss and colon shortening. Colon cells had responsibility to less phenotypes of colitis,
and production of chemokines was impaired in STAP-2-knockout mice.

A YA
(@A : 1)
B e R & gt
2010 FJE 1,300, 000 390, 000 1,690, 000
2011 4FJE 1,000, 000 300, 000 1,300, 000
2012 FJE 1,000, 000 300, 000 1,300, 000
o
5
o af 3, 300, 000 990, 000 4,290, 000

WFFE0 8y« R

B OSF - M E - NESRERIRES: « MENFE
F—U— R, RIE. U UoSER b, HE. BinFSE~ T R




1. WFEBRAES IO &
BHWUNBREE T Y o0 i R PE A O
BIZEETH D, A bo—<illjafEs [~
U > 7 ZARERRR A« A S A 0%, V>
N MLER BB Al - HERE - SO S
FNEEZDHLELEBITEFENLLDBERETOE
A5 & DV > BB ZFHET LT\ D,
DU oRERGHEIREEL, Bx 0V X
BREFT AT TR, BENDG UEAETL

L BRI EOS T LEAZIR T S,

—EDREDORFFICHEEREHZ R LT
W5, ETo, U EKGHENCRE D 50 DR
R 2 OB OIRK B 2 W ITFRRIZIES
Bbo T &EX LTV,

P L, REISEIZEB T D EE ARG
TH5DH B, T U EROEASHEREZ HlE5
DT OREEMED CTE =, BUEETIZ,
HAvE—Tza  EF A NI AV
IFN-zeta/Limitin <> HLIE I Rk F 2 ) 2K
H Adiponectin iZ U CD44, CD9, TGF-beta,
secreted Frizzled-related protein family
7o EORE AR E R U 2 ERG R
e LTS LT, £, BT H
7" 4 — & H signal-transducing adaptor
protein—2 (STAP-2) 7% FAK, IKKs. MyDSS,
STAT3 72 K OMHRICHEZ KIFL, T U N
RO E 2 HIE T 5 2 &, Toll-like
receptor MHD YTV EFHEITH Z L EB
7 A JLAD latent membrane protein—1 725
DT FNEIMHT L L, REEZRHLT
W5,

Fezix, Brizrn U o oSERPEAHIESY DR
Ewidilz, B, U BRI R e S
WA b r—<iffifagk (MS-5, HESS-5) & &\
HWERFARE (MS-K, SSCL Cl.1) B4 ¥kl 5
B TIHLAZ DNA 7 LA L0 el L7,
Ry U U RERIETESCFRRE D RV A R e — <l
JaBEFE RIS E VWEBE B FRBENBD b D
SWERE LT, proliferin #[FE L7z,
proliferin |X, pWHEZ X7 TH U |
prolactin—growth hormone 77 X U —IZ/@& L
TW5b, KEHAIX., IGF-1I/M6P receptor &
fEaT 52 L, FEMROMEHEAREST S Z
L MEBARERTHDLZ &, RENM
B TW5H, 51T, proliferin |X, bFGF
R Wnt FFIC XA ERELETFCHH D, —H,
U U REREEFESCRFRE A 0 A b e — < Al
BE MS-5 23 PEAT 20 WEH % Signal trap
5% O TR 22 gt 47 - 72, [RIE L7z
flEl 2 DI FIZHONT, Flix DA b r—<iiflid
KRIZE T 5 Northern blot A Z ML, V
VNERHETESCRFRE DS I A b v — Al AR
FERITRBLNRO LN 0T HHREKE LT,

fEE KR Y —= 72XV, proliferin,
pleiotrophin, osteoblast stimulating
factor (0SF)-5 ZE&H L 7=, pleiotrophin
X, AWEATHY, ~NY oear Fadg
T LAEATEE A L, midkine & @\ OFHEME
%19, ANEBEIL, RPTPbeta/zeta LA E
METHZ LI 2o x 2 RNIEMHELT
%, fES, EREEME - LA AKA XU D
LT 5% OEEMLOHEHA(EE S5
Z b, MEHARERTFTHLHZ L, AR
— <V HIIRICAER LISUNRE A ST 5 2 & |
REOEREREST L, &b IT.
pleiotrophin 7% anaplastic lymphoma kinase
OIEMHLIZHEGET 2 2 EndgESh Ty
%, pleiotrophin & OSF-5 |%, 15 fsfilfu—=
v F O FEEREGH I TH 5 E F M EA
THZELHLNZEINTWD,

2. WD BRI

EIEREI > AT HMZET BN EE N
IXe M REEZ NSMICEIET 22 &0
AREL 720 | B ORI YYIE O BT
LWIBERRIEEZ IO & LTHLY
GVHD HlfEBI R I M B L bbb, e D
MR R ESERFHELPREBLTE
U N3E AR EHE A 5y 1 O AR N 1] A B
ONCTHZ EEHETAMEABEL T, &
L e M EMES O FREME 2R S,

3. WD S

(1) UK ORI AT =

=v 7 FATvUAOER (X1 2K)
(FME1) Ig- promoter HilfHl T CHHAIEIR

FORFEIND vector N, WX GHE

{f5F@® cDNA % Ig * —chain promoter & polyA

EAIORICY 7 a—= 7T 5,

e
Sy L = cDNA
Targeting vector | o, l
construction L a3
Igx exp! fon unit

Ige-P l Igx-polyA

ol &
0".01 ES cells

Transfection & selection | 3., e
of targeted ES clones ;;:_L:,

!{ Foster mother
“ 7 L P P
e ou g ~
Chimaera production | 3w (" i ,/ ]
\ ) - :7':/ > ‘:kra.f
B-coll-deficient A ]
(Ap) host embryo - i
Phenotypic analysis | 4w 4“?’ R )ig
(4w old chimaeras) 4 ek |
% e o
e 2? BN
7

C
K1 rFUVRVz=ys FAT2TROMER



(FE 2) 1ERLL 7= vector ZEBEAPIEIEIZT
~ 7 A ES HiflatkiCHEAT 5,

(FE 3) BEfs 7 E A S 7z BS Hlakk 2 8
faiD B U L NERRIR~ 7 ASREINZIEA L,
FAFEREERT 5, FRITEFATM
KTIL, ., VB U L SERNEEL - B
SINTL DL HNEHENZRICHW S
%,
(FIE 4) AZEG 2RI X A ZEERO
B a5, BHERNVEERENAH I
725A. ¥ AT~ AERMEL L permanent 78
transgenic model Z {Efl-4-2
(2) DSSFHEHRET L
L.75%7 %A N7 Uil ) Y v A% HHA
SIKRSED Z LICEVGBREFHELET D, R
OFFMIX, REBED - & H i - ELE R
fa Lz & 0 FEAm L7,

4. WIERH

Foox BB L T &2V 2o SERPE A I
4>+ proliferin, pleiotrophin, OSF-5 iZ
DT, KI FAT~VTR (EI/m7 Y v
kappa ${7° 1®—% —O FilZ H &R %
BMATHZLICLVRER~ T ADOHENER
N EREET D) EERL I,
IFN-zeta/Limitin O KI F AT~ 7 AL
TiE, BFXFATRO~Y A E4 52 Ln
T&ER)PoT=, 0SF-5-KI-F% X T~ 7 AT,
B - B - SRR o U BRI LT
B, KR pre-BMBELIRED B U L/ ERDNRE
Bl L E 1L X o2), —5,
proliferin X° pleiotrophin MOi&FIFEA L,
Vo S MAC IR E KT S eo Tz, #il
WY SEREE AR BT 5 OSF-5 (2 I AmAE
WAL & WL D 2 D splicing variant 2%
FET 5, PCRICEDHBFITIX, A hup—-~
HIRIE 3T W OSF-5 #EA LT 5 & &
Z 6z, LLE, OSF-5 8 LW B U o738k
BEAINHIINF & L CIRE Lz,

DSS FHENHE T V& fEL L, STAP-2 K18
< 7 A% AW THET L7z, STAP-2 K~ T A
Tl DSS FEMA I LHG 2R LTz,
T2, w7y =V ORIER~DOREIZIX
STAP-2 B Th - Tz, BRI ZITV, I
R D UVNTIHEE DAY STAP-2 % RIET 5
~ U AEVERLL | [FIEED DSS #5852 % AT
L7z, AR, WMLEHIAE2Y STAP-2 % R4BT
D85 DI DSS FHEAGR XTI HEFUEN
B HNT-, F 2T, STAP-2 K4 /B4~
7 AR D DSS #5144 D& a5 BlAE DNA 7 L
A THBRLEMER, 72 A4 R
Antimicrobial proteins MOFEELL STAP-2 /K
B~ ATIRIECTH -T2, TEIA ETR
~/u77—VREETO—KNELTER
bz,

#F1 OSF-5KHASYIAD MERH

WEBC n PB MNC in BM
woeks old mi (= 10" bone)
10 Chimera 70%
control 6770 20.7
OSFS 3930 148
20 Chimera 70%
control 6100 225
OSFS 3300 9.5
Chimera 50%
control 7300 208
OSFS 1800 18
{n=2)

[+
&
o
o
CD43
2 BUL ) EaiEBD i
HREDEL
. . 0 W
5 _m STAPZ KO
4 : xx
3 xx
£ E . ‘ ) i ‘ ) (day)
E s [ i 2 3 4 5 ] \I
hﬁ- 7‘ X
=
-2 "
KD s BIPYH:
E ’ * g snm
‘; 15 Y
‘; 1 S
s 1
;: - wr KO g v WI KO Wi KO

day? day4 day?

X3 DSSHKEDAEZR (L - KEEHE-ALF M

5. TrpSEFamICE
(WFFEAREA . WFFEoTHHE R ONEEETTEE 1T
(=R I)

UdEsEsms) GGR1714P)
@D Sudo T, Yokota T, Oritani K, Satoh Y,
Sugiyama T, Ishida T, Shibayama H, Ezoe

S, Fujita N, Tanaka H, Maeda T,
Nagasawa T, Kanakura Y. The
endothelial antigen ESAM monitors

hematopoietic stem cell status between



quiescence and self-renewal. J Immunol
189:200-210, 2012 (&#H : A)

Sekine Y, Ikeda O, Mizushima A, Ueno Y,
Muromoto R, Yoshimura A, Kanakura Y,
Oritani K, Matsuda T. STAP-2 interacts
with and modulates BCR-ABL-mediated
tumorigenesis. Oncogene 31:4384-4396
2012 (&% : A)

Matsui K, Ezoe S, Oritani K, Shibata M,
Tokunaga M, Fujita N, Tanimura A, Sudo
T, Tanaka H, McBurney MW, Matsumura I,
Kanakura Y. NAD-dependent histone

deacetylase, SIRT1, plays essential

roles in  the maintenance  of

hematopoietic stem cells. Biochem

Biophys Res Commun 418:811-817, 2012
(5t - A7)

Sekine Y, Yamamoto C, Kakisaka M,

Muromoto R, Kon S, Ashitomi D, Fujita
N, Yoshimura A, Oritani K, Matsuda T.
Signal-transducing adaptor protein—2

modulates Fas—mediated T cell
apoptosis by interacting with
caspase—8. J Immunol 188:6194-6204,

2012 (#5¢ : A)

Usuki K, Tojo A, Maeda Y, Kobayashi Y,
Matsuda A, Ohyashiki K, Nakaseko C,
Kawaguchi T, Tanaka H, Miyamura K,
Miyazaki Y, Okamoto S, Oritani K, Okada
M, Usui N, Nagai T, Amagasaki T, Wanajo
A, Naoe T. Efficacy and safety of
nilotinib in Japanese patients with
imatinib-resistant or —intolerant Ph+
CML or relapsed/refractory Ph+ ALL: a
36—-month analysis of a phase I and II
study. Int J Hematol 95:409-419, 2012

(& : A)

ks, MR~ — A — & fdeE
By A L ERIR OB E . B AR
FEAR 70:171-175, 2012 (& : )

s, V2 ERORBEG T AT L.

FEARIM AL 53:354-364, 2012 (FHE : )
Shibata M, Ezoe S, Oritani K, Matsui K,
Tokunaga M, Fujita N, Saito Y,
Takahashi T, Hino M, Matsumura I,
Kanakura Y. Predictability of the
response to tyrosine kinase inhibitors
via in vitro analysis of Becr-Abl
phosphorylation. Leuk

35:1205-1211, 2011 (&3 : A)
Saitoh N, Oritani K, Saito K, Yokota T,
Ichii M, Sudo T, Fujita N, Nakajima K,
Okada M, Kanakura Y. Identification of
functional domains and novel binding
partners of STIM proteins. J Cell
Biochem 112:147-156, 2011 (&%¢ : A)
Ikeda 0, Mizushima A, Sekine Y,

Res

Yamamoto C, Muromoto R, Nanbo A,
Oritani K, Yoshimura A, Matsuda T.
Involvement of STAP-2 in Brk-mediated
phosphorylation and activation of
STAT5 in breast cancer cells. Cancer
Sci 102:756-761, 2011 (&% : A)
Togi S, Ikeda 0, Kamitani S, Nakasuji
M, Sekine Y, Muromoto R, Nanbo A,
Oritani K, Kawai T, Akira S, Matsuda T.
Zipper—interacting protein kinase
(ZIPK) modulates canonical
Wnt/beta—catenin signaling through
interaction with Nemo—1like kinase and
T—cell factor 4 (NLK/TCF4). J Biol Chem
286:19170-19177, 2011 (##H : AH)
Kamitani S, Togi S, Ikeda 0, Nakasuji
M, Sakauchi A, Sekine Y, Muromoto R
Oritani K, Matsuda T
Kriippel-associated box—associated
protein 1 negatively regulates TNF-
o —induced NF- k B transcriptional
activity by influencing the
interactions among STAT3, p300, and
NF- k B/p65. J Immunol 187:2476-2483,
2011 (45%¢ : )
ot s, &8 & EmIREEIC T
2 4y TEERTR IR R £ o OF AL 2k
(& . #5 % ) =H Y v —F
47:96-100, 2011 (#FHe : %)
Ichii M, Oritani K, Yokota T, Zhang Q,
Garrett KP, Kanakura Y, Kincade PW. The
density of CD10 corresponds to
commitment and progression in the
human B lymphoid lineage. PLoS One
5:12954, 2010 (#FE: A7)
Ichii M, Oritani K, Yokota T, Schultz
DC, Holter JL, Kanakura Y, Kincade PW.
Stromal cell-free conditions
favorable for human B lymphopoiesis in
culture. J Immunol Methods 359:47-55,
2010 (#5¢ : A)
Ikeda 0, Sekine Y, Mizushima A,
Nakasuji M, Miyasaka Y, Yamamoto C,

Muromoto R, Nanbo A, Oritani K,
Yoshimura A, Matsuda T. Interactions
of STAP-2 with Brk and STAT3

participate in cell growth of human
breast cancer cells. J Biol Chenm
285:38093-38103, 2010 (F#F% : A)

Ikeda 0O, Miyasaka Y, Yoshida R
Mizushima A, Oritani K, Sekine Y,
Kuroda M, Yasui T, Fujimuro M, Muromoto
R, Nanbo A, Matsuda T. BS69 cooperates
with TRAF3 in the regulation of
Epstein—-Barr virus—derived
LMP1/CTARI-induced NF-kappaB
activation. FEBS Lett 584:865-872,



2010 (#wt - A)

(FR¥R) G20 1)

)

Fujita N, et al: Identification of
osteoblast stimulating factor-5 as a
novel regulator of early lymphocyte
development. The 17th Congress of the

European Hematology Association
(2012. 6. 14-17, Amsterdam,
Netherlands)

Tanimura A, et al: An anti-apoptotic

molecule, Anamorsin, is essential for
erythropoiesis through the regulation
of cellular labile iron pool. The
American Society of Hematology b54th
Annual Meeting (2012.12.8-11, Atlanta,
USA)

Oritani K, et al: Involvement of STAP-2
in BCR-ABL-mediated signals for CML
development. %f 3 [F] H ALK =2 (JSH)
By R Y A (2012.5.26-27, By
)

Sudo T, et al: The endothelial antigen
ESAM monitors hematopoietic stem cell
status between dormancy and
self-renewal. 25 10 RIS R
7L (2012.5.31-6. 2, JLf#)

—Hfm b ZRMEEFHIEO T% T
ATy — e L ChOSILF I T— 71
—HA R A MU —OAHENE, 522 [0 A
A M AN —FEFIWMES
(2012. 6.29-30, K)

—JHfm b ZRMEEHIERE IR
ZEEEN B U o ERATHSH AR EEAT O R
HIEFE, 2 37 [Fl A A BElE PSS
(2012.7.7-8, I#R)

AL 0 MR PSF1 F8HL L
TV SEAITR MR FS I OV AR L2 B3~
L. % 71 FlHARETSTFINRS
(2012.9.19-21, dbifEiE)

feptEs]: U oREkoIRAE - b AT
L T4 A A AR R FINES
(2012. 10. 19-21, Z#HK)

Tanimura A, et al: An anti—apoptotic
molecule, Anamorsin, functions in both
Fe/S cluster assembly and iron
homeostasis. Zf 74 [A] H MK FE 0T
2 (2012, 10.19-21, HUHR)

Sudo T, et al: Role of endothelial
antigen ESAM in hematopoietic stem
cells status. %f 74 [F] H A MR 52 S0
2 (2012, 10.19-21, HUHR)

Hamanaka Y, et al: Detection of change
in LIC by MRI in a transfusion
dependent MDS patient treated with
deferasirox. B 74 [B] A ALK 22 2200
2 (2012, 10.19-21, HUHR)

Ishibashi T, et al: Significance of
novel HSC marker ESAM expression in
cord blood. %8 74 [A] H AR FaF04E
£ (2012.10. 19-21, #UER)

Sudo T, et al: The endothelial antigen
ESAM level distinguishes HSC status
between quiescence and self-renewal.
[ EAS G (1 E I N < QS s S SR T SR
(2012. 12.5-7, fzJi)

Togi S, et al: A RNA binding protein,
Y14 regulates TNF-alpha—induced
NF-kappaB activation and IL-6
expression. & 41 [A] 0 ARG
£ (2012, 12.5-7, [fiE)

Ishizaki M, et al: Tyk2 has a critical
role in psoriasis—like skin
inflammation in mice. &5 41 [A] H ASSa)s
FREIES (2012, 12.5-7, JLfE)
Matsui K, et al: Energy metabolism of
glucose and ATP affects the growth and
differentiation of  hematopoietic
stem/progenitor cells. The 16th
Congress of the European Hematology
Association (2011.6.9-12, London, UK)
Satoh Y, et al: Satbl promotes
hematopoietic stem cell
differentiation toward the lymphoid
lineages. The American Society of
Hematology  53rd  Annual meeting
(2011.12.10-13, San Diego, USA)
Tanimura A, et al: An anti—apoptotic
molecule, Anamorsin, functions in both
iron—sulfur protein assembly and
cellular iron  homeostasis. The
American Society of Hematology 53rd
Annual meeting (2011.12.10-13, San
Diego, USA)

Sudo T, et al: The endothelial antigen
ESAM monitors reversible conversion of
hematopoietic stem between
dormancy and  self-renewal. The
American Society of Hematology 53rd

cells

Annual meeting (2011.12.10-13, San
Diego, USA)
Satoh Y, et al: A chromatin modifier

SATB1 promotes lymphocyte production
from primitive hematopoietic
stem/progenitor cells. The American
Society of Hematology 52nd Annual
meeting (2010.12.4-7, Orlando, USA)

(] B 17R)

)

Yokota T, Oritani K, Butz S, Ewers S,
Vestweber D, Kanakura Y. Advances in
Hematopoietic Stem Cell Research
Intech Open Access Publisher, 2012,
pp77-88



(Z D)
R L= U
http://www. hematology. pro/

6. HFZEHE

(1) Wiz

ks fd&=] (ORITANI KENJI)
KBRA: « EFRUFRR - T
WP E &R 70324762

(2) #fFgE S

%A 7 (KANAKURA YUZURU)
KBRS « [EFRHFZERL - #Hd%
WP E R 20177489

LRI 3+ (EZOE SACHIKO)
KIRKEE « =5 R IR P « ReTakhm (FE))
FgeE%&5 90379173

(3) EHEHFFEH
mL



