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TIL-10 producing regulatory B (Breg) cells negatively regulates autoimmune disease and
inflammation, such as contact hypersensitivity (CHS). CD19 expression is critical for Breg
cells development, since CD19 loss results in decreased number of Breg cell and increased
reactivity of CHS. However, molecular mechanism of Breg cell development remains poorly
understood. CD19 downstream signal is depend on the activation of phosphoinositide
3-kinases (PI3K)-AKT pathways, while phosphatase and tensin homologue (PTEN) attenuates
PI3K-AKT pathways. In this study, we investigated the role of PI3K-AKT pathway in the
development of Breg cells. The effect of PI3K-AKT pathway inhibitors on Breg cell
development was examined in vitro. B cell-specific PTEN deficient mice, which exhibit
aberrant activation of PI3K-AKT pathway in B cell, were generated using Cre—loxp system.
CHS severity in B cell-specific PTEN deficient mice was investigated. The current studies
demonstrate that PI3K-AKT pathway inhibitors reduced Breg cells in vitro in dose—dependent
manner. However, PTEN inhibitor had no effect on Breg cells. Breg cell number and frequency
were significantly increased in various organs of B cell-specific PTEN deficient mice when
compared with wild-type mice. Furthermore, CHS response was significantly diminished in
B cell-specific PTEN deficient mice when compared with wild-type mice. Thus, PI3K-AKT
pathway positively regulates Breg cell development, while PTEN negatively regulates it.
PI3K-AKT pathway in B cell is critical for Breg cell development and could be a potent
therapeutical target.
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1. HFERBYSAIOE &

B Ml 2N E CEICHREAMBE LT
T 2> BAFZE R HED BT E 7225, B M
PUAPEADH 72 53 PUREERAECY A Mo
A VPEA. T-B MR EAER 2 LT
MZEBWTIEFICEERERZ R LT
HZEBHLMNNI RS TE T, S5
U FEREICBNTY Y F Y e (B CD20 Bt
R) 1Z XD Bfabr EHIEN TALL EOTR#E
MRAEZFF =2 Lnn, B filao H CaE K
I~ 2 IR YL - 2 e ENC SR oo B
BDERNTZ, L LR 6, IF B
IO G &2 Il 3 5% 7 v N BEAE
THZENFRE DT IV—T %GBS
Sh, HIEMEBME LTmensd koick
ST, Bal, T OFENE B KR & Hl4E 5
L LT CDI9 NEETHL Z & a, R
IZHEBRIT TR A L CTuvD Matsushita et al,
Am J Pathol, 2006), CD19 Z & =HIIZ/KIE L
T~ U AT, 2R {LEDOET L~ T A
THD>EBRMB CRIEMENE R
(experimental autoimmune
encephalomyelitis: EAE) 2NFHBHIZEIE & 72
%o F7o. CD19 KA~ 7 A TIIHEMus iU S
(contact hypersensitivity: CHS) % Z&HH
WIS 2 Z E s ST D (Watanabe
et al, Am J Pathol, 2007; Yanaba et al.
Immunity, 2008), & 5|2 FEAE, CHS Wiz
BWTH D19 K~ 7 A TOMFHIFERE DR
FEIZ. HIEEME B HIAKE L TWDHTZDTH
HTEWRENTWD, BLEXY | Hl4ME B
R RAE S « B SRS Ol HE
Th O, HIEM B M E CDI9 (ZILiy B
PEDFET D,

HIEE B AL TL-10 2 8 BAYICPEAET 5 B
A HEAER & EFE S A, CD1dMEhCD5 D B
%A L (Yanaba et al. Immunity, 2008).
IL-10 PEAEIC L VR RIENIGB L OE D
IE RS AWl 9 5 (Matsushita et al. J
Clin Invest, 2008; Matsushita et al. J
Immunol, 2010), CD19 K4E~ w7 A Tl IL-10
PEAERIEINE B AlaZ B L, KxRHE
CD19 KT VAV =y 7~ ATIEHHIENE
B MR FRRIZEEI L TV A Z & 3H 5Nz
S TEY (Yanaba et al. Immunity, 2008
Matsushita et al. J Immunol, 2010). CD19
MO T FIURHIFENE BRI D 53k - HEHH
Z 4 L C U, CD19 13 B ARM oMM 2 1~
—J1—"C, BCR Ofli% i+ 5 EE/2 01
T D, CDII M D 7T B HlNICE

UV TC EIZ Phosphoinositide 3-kinase (PI3K)
ZN LT BN D, PISK ITMEY., BEREDS
t hECHAZEZ COERBIICHET 5 IR
I[ZPR1E & 37- lipid signaling kinase T
5, PI3K |Z1X class I, 1T BX O IIT M F
L. class IA 25 B fifa > 7 F A RZEIC
BWTEETH D, &ML 47 PISK X PIP3
ZPEEA L, PIK OF < Fitlcd 5 AKT (B4
protein kinase B: PKB) Z1&MAb4 5 Z &iT
X0 HIROTEMHALC b - HE5H A HliE 55,
— J7 . Phosphatase and Tensin Homolog
Deleted from Chromosome 10 (PTEN) | PI3K
TP NVERET S, T, BRRHEEIC S
T. PI3KT/AKT T /mTOR T /IL-10T &\ 5 7=
—HD VT T IEEDPHER S, Dl E b
BRRAIREIZ 33N T PISK 27 F A3 1L-10 &
A IEICHIET 2 2 ERL MM E o T
% (Ohtani and Koyasu et al, Blood, 2008),
PLEX Y BB WTE PIK &7 uh
IL-10 PEAEZ EIZHIEI L T D Z L 3 HEHI &
ns,

2. HEOBER

W, S NEIT BT D IL-10 Z e Sl
MME B AR O EEAMEA SN SN TE T,
R B2 il S S0 SR ) B LA N
Bik7e E DT N~ A& LIZHF4E T,
TR BRI L 3l 2 00 RO S JE % $7h)
TAHZENRENT WA, F7-. HIFEME B
O3 - HEFEIZ X B Mila oK E~— I —T
5 CDIIB L OEDY 7 F M EiEPIK & 2
FIV)INEHETHD ZEIRBENTND,
AT, PI3K & 7 F 2 X B M B A
OFEEHE DA Z B E L2 b D TH D,
3. BEOFE

* 9, PISK o 7Lz L B HIEE B AR o]
TSRS 2 T35, Fox O T TIEPIK &~
TV a2 5 & HIEE B AR AN L
PI3K > 7 /v % HEgh S 2 & il A BRI AR A
N5, PISK o 7L &84 5 i E L
TI PI3K O FHEHK (LY294002) Z £ L in

vitro TN 5, F£7= PI3K > 7 F /L O
[K1C& 5 PTEN % B ifiaFrBAIc R4 Lz
~ 7 A (HIEE B Aim s F BRI N9 2 = &
NP END) ZVERK L, Bl sOn0%
BRit) B CAUEER TR I E O~ T 2ET

BT 2l B HIRE OBEEE & fifiT 95 T
ETHD,

4. WFFRE

PT3K 35 &L OVAKT D B A 2 Il A D 1558 12
Nz, BAHRE O 1L-10 PFEAERE A FACS THEHT L



PIZK Inhibitor (LY284002)
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Figure 1: Splenic IL-10* B cell cultured with inhibitors
(5hr stimulation with LPS+PMA+ionomycin)
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Figure 2: Splenic IL-10" B cell In CD18 and CD19 PTEN
{5hr stimulation with LPS+PMA+lonomycin)

KA~ T AIRAEBI 72 DT, CD19%cre &
PTENloxp = 7 A & HHNT&H, B MaF: A
PTEN K4H~ 7 2 Z{ERk L 7=, PTEN X PI3K/AKT
@ inhibitor 72 T, PIEN Z#KIEEH D Z &
IZ &Y PISK/AKT & 7 FLngmEnsg, ~
U AERNT L= & 2 A B HIIAR R PTEN K
B~ 7 A TIL TL-10 PEAEHIFEE B Aflife o &8
IREEINAFR S HiL7- (Figure 2),

Contact hypersensitivity: CHS
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Figure 3: Contact hypersensitivity in CD18¢ and CD1gc'wpPTENk=plms

PLE X V| PISK/AKT > 7 v 5l i B i
DOHEEBI BN CIHEFICEETHDL Z &
N SNE o7,

X 5H{Z Contact hypersensitivity &% B
FHAQEE R PTEN REEv AL fr—L
~ U A THE L= & 2 A, B 2E PTEN
R~ T ATERRIMVMETNEBD b7
(Figure 3),
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