+ 2844 - DMREYESHE  wwwshengwuyixue.com Progress in Modern Biomedicine Vol14 NO.15 MAY.2014

doi: 10.13241/j.cnki.pmb.2014.15.011

Notch 155 5 12 1L Bregs & & S LRI 32 i) 7] *
E BV gAY LEm' I F o of o
(1B FERE RGO IRER %8 B4 710032;2 KIATHE AR ERESME L& %74 046000)

AE BRI AT % B @A (Bregs) 2L R AN — R EA {6 LR AT S Aked B e BBF, A vk R Padad IL-10 L AFR T
e, XA B10 a0 he, A& A A CD19°CD5'CD1dhigh, £ % % J% ' X & %69 R 1E A 42X T Bregs 69 & 7 AL E P 2
b 89 A ARAUH) 5 R A4 . Notch 15 5 #2422 4% 40 Je 3Li6) S BEFm X &) o R 1L 8 £ 242 5 1242, £ T/B 40 i 54L .CD4/CD8 1 fie,
FmE B PRAEERGER, 2L EBIO WK F AL LEBLPIREER SRR, KA R FEE B @ISk
Notch 42 % 4~F RBP-J £ B 5/ &, 547 Notch 12 5 2t Bregs £ & & 2 IRAT % 69 0., 735 : ¥ CD19-Cre ) &5 RBP-Jflox s &,
R B, %4 CD19-Cre/RBP-JI/f £ B AR, X 2w jeAL 5 #7i% ) & CD19°CD5'CD1dhighB10 4 A% 4k Sh k) s = 4 TL-10 4§
B10 @ o4 % ;4] & 2 IR S JE AT A5 AL, 54 Notch 413 5 8k % 2t B10 @ fX B Aesh skt Fm, G5 :B e 12 3k RBP-T &
& 44 & 89 CD19*CD5*CD1dhighBregs 4 & Bk s w805 = £ IL-10 45 B10 a3 30k 20 F IR B E 4K, B A& 2R %75 wf
ZHER P i IgE K-F B E IS 4518 Notch 125 8krk 5 , MRk Bregs &3 & A IL-10 /&, £ 2 IR & P R 48 & A @t %, Notch
155 TH 423t Bregs £ 7 , Fil it IL-10 & 5 A3 o IRat %,

8813 : Bregs;IL-10; Notch 13 5 & 12 ; 2 Rt 2

RESES:R392.8 XERFRIDAL:A EHE:1673-6273(2014)15-2844-04

Notch Signal Pathway in Bregs Development and Oral Tolerance*
LI Hui", Duan Tao”, FENG Hai-xia', LIU Yu-feng' LI Wei'”
( 1 Department of Dermatology, Xijing Hospital, Fourth Military Medical University, Xi'an, Shaanxi, 710032, China;
2 Department of General Surgery, Sencond People's Hospital, Changzhi, Shanxi, 046000, China)

ABSTRACT Objective: Regualtory B cell (Bregs) is a specific B cell population potently inhibits immune responses through the se-
cretion of IL-10 recent years, termed B10 cells also. Its phenotype is CD5"CD1dhighCD19". Bregs play an important role in several dis-
eases. However, the precise mechanisms of Bregs development has not been elucidated so far. Notch signaling pathway participated in
regulating cell subsets and bi functional differentiation. It involved in T/B cell and CD4/CDS8 T cell differentiation It is not clear that
Notch signaling pathway regulates B10 development and immune response. We will focus on analysis of the role of Notch signal path-
way on Bregs cell development and the regulation on Breg in oral immune tolerance in a class of transgenic mice, in which the RBP-J
gene were inactiveed in B cells. Methods: We acquired the CD19-cre/RBP-Jflox/flox genotype mice by mating the CD19-cre mice and
RBP-Jflox mice, analysis of the frequencies of CD19"Cd5"CD1dhigh Bregs and IL-10-producing B10 cell after stimu by Flow cytometric.
Preparation of oral immune tolerance model to analyse of Notch signaling pathway effect on Bregs function. Results: The frequencies of
CD19'CD5'CD1dhigh Bregs were significantly reduced in CD19-cre-RBP-J{/f mice compared with the heteroaygous mice, the level of
IgE increased in the mice which B cell specific knockout RBP-J. Conclusions: The numbers of Bregs and IL-10-producing decreased,
which B cell specific knockout RBP-J can not tolerance in oral immune tolerance. Noch signaling pathway promotes Bregs development
and controls oral tolerance by mediating IL-10.
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1.1 #48

1.1.1 /N H1 CD19-cre 11 RBP-Jflox /N RS HL , B B %5 5
315 CD19-Cre/RBP-JE/f 1 K %1 /INEL(SPF ¥4, 12-16 JE1#5 )il
Fr TR AR R 2E LW Y o

1.1.2 i{FI 518  PTC-200 PCR #3443 AR Hyk (S 2 H
Bio-Rad /% ] 7 iy ; MPR-2100 i B f0 58 46 U 43 BT 43 o 2% 22
Labsysytem 2 & 7= 5, 20 He4 A 25 [# BeckmanCoulter 23
H) 77 i, Biotin-IgE . Avdin-HR .FITC #RiZHI#L B, CD19 . PE 47
e $T L CDS5 Biotin #1194 Bl CD1d APC #Ri2 iy Avidin
I3 1 3 [# eBioscience /A, PE/Cy5 #rig L L CD19 . PE Fric
T B TL-10 PE AR i KB TgG2bk [ BUXS AR | [0 5 511 | A e
7 #1032 & BioLegend /3 /] , B 5 Z (Ionomycin) . {#} I fis
(PMA) . 25fE £ (Monensin ) [ 2% [ Sigma /A , RPMI1640 1%
Frk L (FBS) H 35 [ Gibeo 7]

1.2 %

1.2.1 CD19-Cre/RBP-Jf/f EEFE B /RIS ¥ CD19-Cre
/NS RBP-Jflox /NERAZEL , ik A/ NG T4 5 (BT 2 VA8
#4154 CD19-Cre/RBP-J1/f H: K /N ERL

122 ORGEMSEEFEIE ¥ CDI19-Cre/RBP-JI/ /N
1 CD19-Cre/RBP-Jf/+ MEPE/INER (8 = 12 JEIE )75 %t , HEAT N
7 1 (ovalbumin ,OVA)1 mg # & (V& B 2 mg/ml, & 1k 500
MDD BEH —, SRR B — AT T 8T OVA 10 p g
(M £y 0.1 mg/ml, B:K 100 u L, Z 46, LMK, 2 )G
JRE VKI5 110375 5 T B — Jo) AT KT 15 OVA — ¥k GG
TEAIAT ), IR 2 8 2 #4325 1 3%

1.2.3 Elisa #eM/NRIFBRRZEIRER IgE 4lifb ¥ IgE $i
W BE R 2 u g/ml, A FL 100 u L 4%k Elisa BEfRAR , & F 4
‘C,16-18 h;Elisa ¥y 250 4 L ¥E 3 ¥k, 3 min/ % ; BALINA
100 p L #1003 ,37 C 0T 1 hy ARG, WAy 1
100,100 p L/ 41,37 CHE 2 h; Y& 5,3 min/ ¥&; A Bi-
otin-IgE-mAb, V&4 1:1000,100 p 1/ #L,37 CHtE 1 h; W5

¥R, 3 min/ K ; A Avidin-HRP, & & 24 1:1000,100 p 1V fL,37
CHCE 1 h; ¥k 5 ¥, 3 min/ ¥ A TMB i 57],100 u I/ 4L,
37 C i HE 10-15 min; Il A 2R, 100 U L, BEEE G sk
W53 BT 450 nm 3 der 45
123 NEPEEMMEMIKSE  CDI19-Cre/RBP-II/f /)N B Al
CD19-Cre/RBP-Jf+ /)N LR 5 i, S A . /NEURBALE,
TSY% I AR 3 434, A MY B o /s UM, B T B %
MLPY 200 4A4NZZIN |-, 1 mL {54 8R4 0T mAFES . 1 ml RPMI
1640 BEFRIL AN 2, [B 3 W, UL T 537 LA 40 f i
LA, B 10 mL B0, BOEF L, A 1 mL 1x
ACK buffer, 545, B K I 5 min, A RPMI 1640 55375 2 ml,
1000 rpm, E.0>,5min, fIA 1 ml RPMI 1640 3537 54, &
P AT
1.2.4 CD19°CD5'CD1d"B ZHRaAI4 M K 3% 10° Bk 40
BAGE P, 1.5 ml 5B VES— 1k (1000 rpm, 5 min, 4
CTLEL), 3 B3, in A H HHA anti-mouse CD16/CD32 0.5
M L,4°C 15 min;$%—¥ (1000 rppm,5 min,4 C , Z.0 ), # F
i, FESE A Biotin-CD1d-mAb,1 y L,4 C , BB 30
min, Y% —¥ (1000 rpm,5 min,4 C , 2.0, 5 B, A
FITC-CD19-mAb, PE-CD5-mAb, APC-Avidin 4% 1 u L,4C , it
Y6 R 30 min, P 2 ¥ (1000 rpm, 5 min, 4 C , B.0), 3 b
o N300 p L =Xy sk, miaCan i _ L.
1.2.5 {EShemBatEss O 2x 10° 40 F 24 LA ,RPMI 1640
RSN % 500 p L, 537 5 h, RRFLIN A Bh i B (PMA | 2K B
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fig & (monensin, 24 B4 2 u M) [PIMIFE S BEab s34, #m A
LPS(ZHJE 2 10 u g/mL) R S b,
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WA T, WP 1.5 mL PR 1R (1000 rpm, .0, 5
min,4 C) 3 B3, MAE B anti-CD16/32mAb 0.5 p 1,4
C,15 min, #EFMA 1y LPE-CD19-mAb,4 C ,#%R % 30
min, %E% 1 (1000 rpm, 2.0 ,5 min, 4 C), HILAZ0AE & F)
750 u L/ %, ZE#H5% 20 min, 400 g,4C , B> ,6 min, 2mL
1x PWB(HEER] B 3 YK (400 g, B5.0>,6 min, 4 C), 2 J5HREM
&N A PE rat anti-mouse IL-10 2.5 p L, [F]BI%F BEAS N A2/
PE rat IgG2b isotype control, Z= i #5220 min,2 mL 1x
PWB ¥ 2 ¥R (400 g B.0>,6 min, 4 'C),300 u L RS EH
=, A BT
1.3 Gt ZEaHh
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fH/NF 0.05 B AZESAGI#E X,
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Fig.1 The serum IgE in mice after subcutaneous injecting OVA was

presented in graph A and B, respectively

2.2 BERE CD19'CD5'CD1d"B 41 Ry ZS{L

8 JEI A /N BT 44 B 34T PE/Cy5-anti-CD19mAb  PE-an-
ti-CD5mADb . Biotin-anti-CD1dmAb . Avidin-FITC #i {4 Y & J5 43
¥ CD19'CD5'CD1d"B 41 /5 4 i B 4R i b, 2551
KA F /NG E Bregs 40 5 BT A B 40 0 LE 5135 S
4.90 %, M2« 5T /MRKH 8.81 %, CD19-cre-RBP-Jflox/flox /)N iR,
JAE H Bregs 40 M Lb Gl Lt 2% &/ N T I —2F . t R TR 43
Br, A Ge 5 X, P<0.05,

A CD19-Cre-RBP-J»"* CD19-Cre-RBP-Jis'tes
T T
1 10.54 ] 5.83
- Pl - L
| 3 |
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Fig. 2 The comparison of spleen Bregs in homozygous and heterozyous,
n=3, *P<0.05

2.3 BRAE B10 AR E Mk

T A3 HT/NEEE A IL-10 (1% Bregs 4 i (14 5 & A LE 1]
B B K /N, CD19-cre-RBP-J 1 CD19-cre-RBP-J1" 43 B4
RREAHAG , PRSNGSR, LPS HL 5 /NG, (RIS PIM A g efifi

B, BT 5 434 . AR HEFT PE/CyS-anti-CD19 mAb 4
@, 2 RS, M N #E4T PE-anti-IL-10 mAb Je €, i X 40 i
ARAHT I, 22 PIM il LPS #l3 5 h J§ CD19-Cre/RBP-J* /]N ],
B10 41 Jfd & CDI9+B 4 fg i) % ¥t f5] - 0.64 % ,
CD19-Cre/RBP-J* /NEL 7 1.88 %, 4i & F/NR L2+ A F/NR L
B8 E R, RA S22 5 (F 3),

CD19-cre-RBP-Jf/+ CD19-cre-RBP-JfIf

A W 18K
1
LPS | ] o |
1 T 5
2 :
2 |ed R i
cD19
B 2.5+ .
B e
- 20 ——
R
S 1.54
©
€
3 101
L
2 0.5-
0.0

CD19-cre-RBP-Jfi+ CD19-cre-RBP-Jfif
3 LPS jmn PIM %I Sh, 4 & FFREF/NFRARALAEF= 4 IL-10 B9
B10 ZAAfEL 8, n=3, *P<0.05
Fig. 3 The comparison of producing-IL-10 B10 cell between homozygous
and heterozyous, n=3, *P<<0.05
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B 4l — FIAH 76 5o iE Z 5 P R HE 2 IE R 5 VEH
SR, AR APEEF N T T — R0k 10 B 40007 - i
TPk B 4N, 7E G35 R G0 R HE B ) G BE R T T RE , TR S g
H B e VI B8 % (EAE) IgA B R G BEARNE L K6
PRSI B P R A T E AR AR FH Y, Bregs A8 I
5 ) RE BRI A0 M P IL-10, g FR B10 4, {5 3] B 77
M1k, KT Breg 1% & R RE A ELAATRFE ML v A 58 4 B
Notch 7 51l BRI L R B R EEE K2 —, 7EME
A& k¥ KT AR, Noteh {55 1/E FHBLHI . 4
HATf , RBP-J /& Notch 55 AA% PN S 7090, 8 FLa g vl LUK
75 Notch (5 5B HUBAL,

ARSI R R BB B 40 RBP-J 43F 5] % Notch
55 B /N AR, 57 11 IR e Tif S2 A R E A T S0, 25 SR s
FERMEEGE B 40M ) RBP-T 4 F )5 , AT M SEPTR YL, i
ANAA AT 2R B /N BUILAE H CD19*CD5'CD1d"™ (%) Bregs 4TIl
f14 450 0 L 81 5 2 A /N BURE L BA i, RS 3EAT LPS il
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S /N T, B B AR R S R RER Noteh {575
Ja /N SE B AT IZ T H IR OVA RBEF= A St 32, LLEK
JREEHE TR I IgE K. ZRE DL EZER, $778 Noteh {55
A2 ik Bregs WK H, JFidid B 40" A 4 IL-10 X IR 52
KR

SR, SCT Bregs ALY B K LIS A 5 42 B AF
FE W, RN LPS fin PMA L) KB+ 2 R AT LIS S B 40
o397 A TL-10 ) B 4R, 45 CD19 §AG/INlid 4 75 17 A
FUHLAE B0 2 i v i 4 HC 42 fh 14 A0 2. (CHSS ), Ui W] TLR
£ Bregs & & MIDIRE T b I EEMEM . 7351, BCR (1
WREEAR, G AL)a B 450 s e IL-10 dA R, CD40,IL-21
W JE 4% Bregs (O EL7p 1128, ARAF5E % 3 Noteh 55k
Ji L JBUBE Bregs U/L , W] Notch {557 Bregs i K & L&
MR A BRI LR A A TR — PR
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F VAR —TE R FR , X 22 S AN 32 7 A 8 Z [ LA AN
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B10 73 IL-10 FEMHIE T &Y #oh 1B /-4, MiiES:
FIRTE 32 B9 K A o 3 BIFSERERT 1 0T HUIRIE 327 AR B AL Y
5T, 45 5 & BUnT e 2 b F B10 ANk IR ) IL-10 $P i T HL R
FESPE T 4HAR A4 E , INTF -5 IR S ey 52 7 AR 19, J5 4k
WA BTN 1 1 32 IL-10 SOZ3E0, sUE o] A
A2, HEGET TL-10 75 11 RS e i 32 vh i L], 2538 1 A 52
—, A KTHE IgE SRy Erh 2R A 1IL-10 25 H 0 ik
52 AT s = 22,

AW W] Notch {55 Bk /Iy UM E Bregs J H ™ 2R
11-10 BB A1 A /NI 1 5 B9 11 i A2 A8 v
HIgE AY/KERA B THES, ARG Notch /55 Al {2 3 Bregs &
B I AR TL-10 9845 11 IR 52 G2 S o ASBIFTE it
5% Bregs By H $2 M 7HTHORIR, 945 A8 A OB R IR T R A
TR B R
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