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(FEZE] By DR R BRI TEBEE S C v 2 XS TCRE B 4 AR AR 1AL, Jiik RN
A A HTiF AR RUAT PLC y 2 S BDINEUTCBE B AN AY A [6) i R s B8 B A i CH ARG TN TC RE B A0 gR 15 T8
JB AR BERZ T B AP ICH ARBEGT TCRE B UM AL, &5 PLC vy 2 iR/ PLC v 2 ¥4/ NEUMEL, JGRE
B Ui B> (P<0.01), JOHE B ANMUAT 38 &1 (P<0.01), IMJCRE B AIMUgARCHE 2R (P>
0.05). &5k PLCy2FSRMIETANEES, PLCy2 25 T Jo6E B MRy IR F= i 72,

[ KR WENBHE Cy2; JCRE B 4, H & OWYE B 4iffl; /MR
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Regulation of Self-reactive B Cells by Phospholipase C y 2

HE Ying — hong, ZHAO Wen — zhen, YANG Yong —qin, WANG Yi —xin
(School of Basic Medicine, Dali University, Dali Yunnan 671000, China)

[ Abstract] Objective To study the regulatory effect of phospholipase Cy2 (PLCy2) on anergic B cells
in knockout mouse model. Methods Flow cytometry analysis was performed on anergic B cells in both wild—type
and PLC y 2-deficient mice. The apoptosis rate of anergic B cells in wild-type and PLC vy 2—deficient mice was
determined by terminal deoxynucleotidyl transferase—mediated dUTP nick end-labeling ( TUNEL) assay.
Bromodeoxyuridine (BrdU) labeling assay was used to directly assess the proliferation of PLC vy 2—deficient anergic
B cells. Results Anergic B cells were found in spleen, lymph nodes and peripheral blood. The number of
anergic B cells was markedly decreased in the spleens of PLC y 2—deficient mice compared to that of wild—type mice

(P<0.01). TUNEL positive cells were found significantly more in PLC y 2—deficient anergic B cells than those in the

wild—type anergic B cells

(P<0.01). However, the proliferation rates were similar between PLC y 2—deficient

anergic B cells and the wild—type B cells (P> 0.05). Conclusion These data demonstrate that PLC vy 2 signaling

pathway may play an essential role in regulation of B cell anergy by controlling the survival of anergic B cells.
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AL, S5, WEARME C vy 2 XF A SR NrE B AR ARV 9

24 509430 7 A A B ROV B2 R E A e TG
ABIX — IR R S A e i 221, fdlls — U 9 45 2R
7 DR A TR/ UM ARSI 8 T BCR R T TG
A9 B 4R, BEFRMTCEE B Al (anergic B cells,
Wifw 44l Anl B 40M) , Rk R BEFR Rk g 3
(transitional type 3, T3) ¥ B 4HHEP. 4E+F B 4ijf
P TCR ZBRRASTE A SR RS, dt 2
T4k B BCR A HE S AR, SR, HAX
SEAF 500 F BIA SR T .

BCR 15 55 T2 B 4l & & M A7 10 6
EAMUAE T B 40H A A RE AL, T ELS A
TEAE H BNV PE B WA A E R, BEIREE Cy 2
(PLCy2) /& B 4t B #Er il B 4t sz 4
(pre-BCR) #1 BCR 5 S i@ i) — P E L)1
4 BCR BRI, PLCy 2 S{E 9@ BifEsr+
1 Syk. Btk. Ser F1 BLNK #H 5./ F M glsis . %
TG/ PLC v 2 K WEARBENLEE 4, 5 — 2 (PIP2)
PRASE AR M AT SRR ILEE (IP3) RN TR
M (DAG), BTGB F45 BT B B ORIIE 2
FIEE G (PKC)®. PLC vy 2 2R 1Y/ LR B .
HIRING A B MR B 2B, ANREXI PR R RN
W] PLC v 2 75 B 4l 2 B AT RE A 45 Pl % i
FIVE RO S THRD PLC y 2 X JCRE B 41 Y 52
Wi, SEFELT FLRET AR BRI PLC y 2 B 7N R
JCHE B Al 2S5, A58 PLC y 2 XF A S itk B 2
JLf R BE VR AR .

1 WS

1.1 #e

1.1.1 SERU/NR IEH & PLC vy 2 Bede/NRUAYHRAE
Fie SCHRVVRT & . BT A /N B Rl gl 30T B = B 2 B
( Medical College of Wisconsin) A= 97 % J§ 5 0>
(Biological Resource Center) 1] FE 5. Yo
I HLFE FH Medical College of Wisconsin Animal Care
Use Z& i AILERIA T

1.1.2 iRXF % 6P & CyChome-anti-B220 (15 -
0452),PE-Cy7-anti-B220 (25-0452), APC-anti —
IgM(17-5790), Streptavidin-PE-Cy7 (25-4317) ¥
H eBioscien; PE—anti—-CD23 (553139) , biotin —
anti-CD93 (550434) , anti-CD16/32 (14-0161) ,
Streptavidin—APC  (554067) HI FITC BrdU Flow Kit
( 55916) Iy H BD Bioscience; FITC—anti-IgM
(1140-02) M H Sothern Biotech; In Situ Cell Death
Detection Kit ) H Roche; BrdU 4 H Sigma.

1.1.3 & F4I{X (LSRII, Becton Dickin—

SOH).
1.2 FHik
121 FRAEA 8 ~12 &  BF 4= A
PLC vy 2 SRRF/INRAS 6 2, 20 BIHUIN B 21 A 1
(HRPrEE) . B E S, B EeifE S 2%0kE
I35 Y PBS %5 H il BG4, B0 5 A
CIANMI R 7R AR S, BIRAE 2 ~5 min, &
O3 B, LAPBS YRR 1k, RSN IRE N
1 x 109l BAHMT R A . SRS H 1 x 108 4 i
A anti-CD16/32 #l Biotin—anti-CD93 $i{&, 4°C T
M H 30 min J5 LA PBS PR, B LK EWMA
Cychrome—anti-B220, PE-anti-CD23, APC-anti —
IgM F Streptavidin—APC, T 4 CHEOEIEE 30 min
J& PBS HE A VEYG 2 YK PBS AL YR (5 41 i
AR PAE S R4l Y (LSRII, Becton Dickinson)
HEATHO RIS B, 73 (i F FACS DIVA %X
{4 (Becton Dickinson ).
122 BEEBEZERARGBEBRENSHEOR
i#Fri2 (terminal-deoxynucleotidyl transfer-
ase mediated nick end labeling, TUNEL) 8§ ~
12 A B BF A= BRI PLC y 2 25 /N BLUAS IBLIE DA
N B HAE ST 29 64 LT 1) PBS V851 P il i 20
M. M Cychrome—anti-B220, Bio—anti-CD93,
PE-anti-CD23, APC-anti-IgM #F 47 % Fi 21 Jifd 5 1
Yefd 5, P Streptavidin—PE-Cy7 #1745 — 40
. ZiEH 4% ZRPEEIRTHE 2 h e
i, PBS WEUEAIAE 1 W5, FH 0.1% Triton-X100
1 0.1% FFEERRENVK FIFE 2 h LR 20 ik
PBS /EVEAN M. 4% P8 In situ cell death detection kit
i B o B A fluorescein—conjugated—dUTP i
TraMIbRic, 76 37 CHEOEIEE 1 h ZJ5 PBS UL,
AR REAE T TR 404 (LSRII, Becton Dickinson)
HEATHEEHEI.  FACS DIVA 344347 B220°CD93*
IgMlowCD23* JCHE B 4 ifi7E B220'B Ziififl H TUNEL
B BH M 43 .
1.2.3 RESREFEZE (Bromodeoxyuridin,
BrdU) #BAEAR 8~ 12 F A4 BUH PLC y 2
e g RN Sl o i 22 4 d 15 5 mg/mL BrdU
B PBS W (02 ml/ H), 2K /d. BrdU ZbF it
149/ BB 2 B P G IK 19 B220 . CD23., IgM.
CD93 EATNiE R M Y. SR )5 BrdU Flow Kits
e BRG0P E E AT 4 4. FACS DIVA
A3 B220°CD93TgMlowCD23* JLfiE B 4 ifd 75
B220"B 4iiffi BrdU FHM:E 43 L.
1.3 SEit= A

Jr A B a8 Student’s T—test #4748 112443
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M, P<0.05 AZESAGIFE L.
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2.1 7ERE. HEZFINEMIIS A TEE B R

EHEMPXAMA DT T 8 ~ 12 Jo I A= T
/N RELIDE 9k T 5 AN A JE] I B A A TG BE B
ML, L B220, CD93., IgM Fil CD23 /E K
YA B R T AR LS TR TEA R R F BB B
AR, RPb¥E B 410 1 (transitional B cells 1 ,
T1=B220*CD93*,CD237,IgM*); #f ¥ B 41 i 2
(transitional B cells 2,T2 =B220*CD93*, CD23*,
IgM*); JCHE B 4 g ( Anergic B cells =B220",
CD93*, CD23*, IgM*) FNYENL B 4l (follicular B
cell, FO=B220*CD93~, CD23*, IgM+/1gM*) #t 17
X437, SR EB/RTCHE B 4 A U TE T IBLE
TEWR T 45 FA A il 53 41 A JCRE B 40 AL (UL
).

Eplean LK FEME

"

A b

B1 RAABARSEEE/NR M. HE LT
B e izdparh T aE B 45

Fig. 1 Flow cytometric analysis of anergic B cells fro-
m spleen, lymph-node (LN) and peripheral -
bheral-blood mononuclear cells(PBMC) in

wild-type mice

2.2 PLCy2 fRkEUNR LA B M ERET
(2
B AR B 9% 2 4E B PLC y 2 Bk 2k ] 3% BCR
WS SAL RS, WAL B 400k B FITh e R BrEE
5 R IR e Bk AR (A REAIG A KON i A AR it
PEBUR I SOV RE 1R, BB B A .
B4, PLCy2 BHFAES 252 TCHE B 400, 5

PV AMIA ST T 8 ~ 12 JElS PLC y 2 BFLE T
HRR RN RELNE B 40AE. DL B220. CD93. IgM
1 CD23 fEN ML & B REbR LT, XATEARR
KB B B AU TIX 4, 2B LB PLC y 2 B
PN PLC y 2 i A /INERAH EL TCRE B 40 (An-—
ergic B cells =B220*, CD93*, CD23*, IgM*) A %5
HEETH (n=6, P<0.01, WK 2). XFEHH
2% PLC v 2 #£ B 4liffl & & Ao AL ad F v R S5k 1) 52
M T B RO B AR B S B E A TCRE B 41
MLf et B AR —FPJCRE B 4N M Y R S B
O AR JR R AT B 1 FAEE = PLCy 2 AT,
B & RN B AR IE R A BT A S
St B 4Bt r= AR JE S Bl G A dn i T, Rk AR
PR BRI SIS RE ARSI 3.
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FLox g é s = "nl:u,zﬂ-
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B2 PLCy2iR&EUNRTAE B AN ERE T
Fig. 2 Marked reduction of anergic B cells in
PLC vy 2-deficient mice (PLCy2™)
AR ST B A RUAN PLC y 2 BRI AL/ R 41 i
MITCRE B AHMEHE; B:GeitorrBFAE BUAN PLC y 2 e Bl
/NIRRT RE B AL

2.3 PLCy2#5/MNRIEE B 4ARAE Tk F1Em

2 0 SR A A A 1 R A it s RS Tl A 5 1 Bl
CUARSRPRICENE T PLC y 2 1% /NG 22 75 /N
BRI TCRE B 40MIJH T2, MIIAS S PLC +y 2 6tk
SECTCRE B UM R A5 2 FhoTREYE. 40pE YA T
PSR A e o iR DNA OWTZL. 76 N TR
DNA /KfEBERIFERT , Yefaik DNA B JCRefE
50 ~ 300 kb FY R Fr B, BifiJE AEARST Ca* T Mg (1)
H% 1 P9 VT R [ A% 4 180 ~ 200 bp B2 /M
DNA Z Rk, Yefafk DNA WiZdJ5 25 37 -OH
A DA A i ot S 5 R 2 B Wl A KR i B2k
ZFR1C 89 dUTP (fluorescein—dUTP) , [Ht, F|/H
Tt 220 A SR 00 241 L A 2 it 553 D) R e A IR 4
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RILL, 2. BEARAE Cy 2 Xb A S itk B A0 HE IR 1

PAT = A YL K DNA AOBIAREEE , Rl 5 20 i
TR YA, W U F Pt —
FERTEAN I A A PR TR O

SEF N 8 ~ 12 Al A P A RUFN PLC vy 2 2K Y
NET B RGP BB IR A9 B220. CD23.
IgM, CD93 HiiiRYtakric; ZJa A K s it A A%
TREHM (TdT) WE, e Ndadr
fE B 4l (B220°CD93°CD23 TgMlow) H & T4 ifd
PHMER AR, 5B RFETCRE B i, PLCy2
Bede /N BB JCRE B AN B9 41 B 8 TR 5 AR RN
FRICHE B 4 AH LA 2 38 Jm (n=6, P<
0.01, WA 3). SLERZEREH, 5 PLCy2 BRI
/NEL B 4R S TCRE B A0 S R A B 40 B
FD A —8, PLCy 2 MBI 2 T ICRE B 41
PR 2N B T3 I .
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Fig. 3 Increase of the apoptosis of anergic B cells in
PLC v 2-deficient mice (PLC~y 2™)
A:TUNEL i 7 A= BUFT PLC ~y 2 ST/ FRAG AN i TC R
B AMMEM TS B: Geitor bR B PLC y 2 ek 2L/
SR TG RE B A8 T FRPER IR 2.

2.4 PLCy2 /R TAE B HAAETE AR Z R0

Syt — R PLC vy 2 SR AN JCRE B 410
Mg B R R R, EE AT TR BrdU
BASLE UK TCRE B 4 M AE /D BUA P9 15 55 7K
. 28 BrdU A3 /)N BRI 200 e FH 2 S A I 1Y)
B220. CD23. IgM. CD93 $HiT4NMIF YL (. 4R
J& ., FIF BrdU Flow Kits #4744 %, FACS 4 H
AT PLC vy 2 S8 /NE Y BrdU BHYEE 43 LE. 52
AR IR PLC v 2 SR /N TCHE B 41 5 B AR Y
/NRIEHE B 4iHERY BrdU FHEE 20 He A B8 12
5 (n=6, P>0.05, WE 4). HBIZEKNE BrdU
BASLE S, A RNE] PLC y 2 S5 ki TG
fiE B 40 BrdU 8 AJKE T £

3 iTie

2006 4, Merrell 4 A% FH 5] B220, CD93,

IgM 1 CD23 {95 EHTIAX /) BRI 4 e 3207 T 448
Ty, e —JEEIL B2201CDI3'CD23 gMlow
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Fig. 4 Normal proliferation of anergic B cell in
PLC vy 2-deficient mice (PLCy2™)
A:BrdU K 85 4= B PLC ~y 2 BRI UMLAN L TCRE B
MERYIETE ;s B Gt o BT A BUAN PLC y 2 SIS/ UL
JL P JCHE B 4 BrdU PR F 4%

19 B A, BEE BEIE S 0 E /N BUA N U JCEE B
giiffl, SEhs L EfE B itk Fid kT A S
B PETTHE ATCR A RS AL, EE SR EoR/)
B ARG | bk S S5 AN Sh A A TS RE B A0 B A AE
(WL 1), HZER 5 DA p SOk s — 3.

H 5P B AN I M e R A L A
oM BE  (Clonal deletion) . 21K 4% (Receptor
editing) FRETICAE (Clonal anergy )P4, M T ik %)
H &zt sz, 8 A ST A B Kk
BCR #5677 HEE SR EHOIA NS S T H B RV
PE B A iE A BIPEIERE R R, B AR 27
BLRIIE AR B S8 -] A, B AR RS PLC y 2
Bt 2 BN B AT anti—-B220, CD93. CD23 FI IgM
HPCHUAR AR ZE R IR, PLCy 2 BRI/
AbTFIERAE BB B AR B> (WAL 2)
TTETR) A vl A 2 BT RE B 20 FC A0 i R 2K
ey m (LK 3), R 7k PLCy2 330 H
S ROV E B 20 5 22 b T AR A O T e RN
AR BRI Bk A To R 2R ST MOJCHE B
. ik, EFERIMRE: 75T B AEEA
ToW RS R AR, PLC vy 2 FIFE B915 530 B4R
T I SRR AATES S, WEITCRE B 40 i 4 fy
TETCN RS kR PLC v 2 15 4E R JCHE B 41
MLAEE A5 5 0 B% 52 3 (& 52, JCRE B 20 ik
AR TR E R, PICORHER 5> B 24 M 4 sk
Mgs. BrLA, AEEAFEEE B, PLCy2 SR
TESEIE T A S RV B AL A TG E R
IR e M BR.

KR 1 H S OiPE BCR 5 B S Holside gt i
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FSTE B AN R B IERE R B 1 S I  AE
L AR ER BEA A B S MR AE A5 Stk ) 1R
R IEEEN. H B 4iiiE e+ (B
cell-activating factor of TNF family, BAFF) /&4 B
HEPAMA 72— T4 BAFF §R /N H 5
Wi B B1-B 40 it LA ) H Al B4 i ) & B A
N, BAFF B ILR/INEL Y BAFF if Rk, &%
2B ARG i AATE AR S, DG B 4G
BEY G, REGETV R A S e, XL
N A P A RAR S T ALY B B S R N,
AEMEMURFLABERIE (SLE) FI Sjogren Z5 5
fE - (SS) MUREIRML SRTMNXS T PLC y2 B/ FIMES
Y5 BAFF Bf55 15 S NI/ BAFF J84% F B [
IV B A B e B AE T, AT A G
W TR S, R, T PLCy 2 BE
XF T BAFF Sd % A T REFZ e LA K H ™ AR %) B B
BN B A BF 1 e B AL ) e 1) 52 e 2
B, 2O A e TR 7 ).
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