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[ Abstract |
ulator ( BLyS) expression in human B-cell lymphoma cell line Namalwa. Methods The growth inhibition of

Objective To explore the mechanism of (-)-gossypol down-regulating B lymphocyte stim-

Namalwa cells by (-)-gossypol was detected by CCK8 ( cell counting kit-8) kit and trypan blue staining. Cell
autophagy was analyzed by observing the autophagosome formation by acridine orange ( AO) staining. The ex-
pression levels of BLyS and LC3 were detected by Western blotting. Results The growth of Namalwa cells was
significantly inhibited by (-)-gossypol in a time- and dose-dependent manner. After the (-)-gossypol treat-
ment, the amount of autophagosomes dramatically increased. The expression level of LC3 II was up-regulated

and the expression level of BLyS was down-regulated in Namalwa cells after the treatment with (-)-gossypol,

and this effect could be significantly attenuated by 3-methyladenine (3-MA). Conclusion

(-) -gossypol may

inhibit the growth of B lymphocytes through autophagy-medicated BLyS down-regulation.

[ Key words |

Namalwa cells; (-)-gossypol; autophagy; B lymphocyte stimulator

Supported by the Natural Science Foundation of Chongging( CSTC2011BB5030). Corresponding author: Xu Xingran, E-mail: xuxingran2002@ yahoo. com. cn;

Lian Jiqin, E-mail; lianjiqin@ sina. com

B itk B2 20 fit 3 3% X 7 ( B lymphocyte stimulator,
BLyS) X #i#x A B R 4G LA - (B cell activating
factor of the TNF family, BAFF) ,J& F Il B EE N, &
fdEE PR AE K] T ( tumor necrosis factor, TNF) # 28 % 1 )i
51z ", BLyS E% fEBEANMI AN DARLS, A A
(mBAFF/BLyS) Fl7K ¥ % ( sBAFF/BLyS ) 12 it £ 5

[BE&WB] =K ASARAH4 (CSTC2011BB5030)
[BEMEE] 2%, E-mail; xuxingran2002@ yahoo. com. cn
FEAES) , E-mail ; lianjiqin@ sina. com

fifE. B B 4D (BCMA) SR G E
Y1 (TACI) J& BLyS 324K (BAFFR)3 Bl Al Z AR 455
JE S 5T Bk EL AN A A7 3 B A
SR AN T ARG AV A B R R B 41
FER I OCHE R 7 o WRoE R, B 40 A 5 Il 40 e v
BLyS i 05 2 5 B R 20 i PR 1 e i AT R
PR BB IA T DR, Bl A 5 i BLyS 1 3%
B2l B AR A7 b f B e

H5 i ( gossypol) S —FhZ AL 1) , A 2o EA By
[ (-) -gossypol ] FIA7 A By IR AR, J2 277 76 T4



o534 B 16 1 £ = FE KB K ¥ ¥ R
J Third Mil Med Univ

1614 2012458 A 30 H

Vol. 34, No. 16
Aug. 30 2012

LR ZEANRR T BIFSE B, 22 e I T 4
IR ESL Y- L (S P ORE 1R )i E AN - =
S NP R 11 005 A0 Y R A e R 4 X A R A
o ASUSBU AT ANT T &30, ZE BEAR B /e A\ B 21 g bk
98 Namalwa i ifg 77 7] '~ I8 BLyS B9 23k, (HAH EHL
AT . R, AT A Namalwa 20 il A AR X
ZEERREY T R BLyS (0] BEALHIHEST TR

1 #R57%

1.1 ##

L11 Zuffakk A B Ik R 40 & Namalwa, i35 = %2
B AR B2 2 B A= W Al 2 5 03 T ) BT S AR A IR 2%
112 355 A iig 1640 ZHMIE 75N 36 E Gibeo 24
A5, DMSO | 'Y BEFE (acridine orange, AO) | 2 AR % F1 3-H
FLNG 12 04 (3-Methyladenine, 3-MA ) & 35 [# Sigma 2\ @) 7=,
CCK8 57 &y H 7K Dojindo Laboraories 7= & , 21 M 24 fift iz A1
BCA [ B DU 2 38070 & VLo 3 = RAE Y H AR AR A
BRI Roche 23] 7 i, BLyS HL4& )y 3E [ Santa Cruz 2 7]
7, RO R R RE 3 (LC3) HUiA S 2 [ Cell Signaling 23 W] 7
i, S Ui AR ORI & K PVDF 24 36 [ Ther-
mo A F] 7§, B AT B DU A ) TR RAF
1.2 7k

1.2.1 4lssz Namalwa ZH i1 3% 75 T & 10% G 4= 135 19
1640 $5F2 W, T 37 C 5% CO, 35 IR A N Hi 38, i FLH i A%
PR AN E A BRI, BT AT 5255

1.2.2 CCK8 FEHINZe FEAR By X 240 i 43 58 1) 52 1) BT #
A K1Y Namalwa 40 J3280 T 96 FLAR , 4:4L 100 wl, 434 2 44
25 VLR A TR A 19 25 W 2H . 29k 4% 0.2, 5.5.,10,20,
40 wmol/LA3 6 21, 2 3 MR AL, WHIEFE 24 h J5 ¥ 15
LB L, FF LI, &I A S 10% FBS ) RPMI1640 1 10 wl Y
CCK8, F-F 37 C 5% CO, WA MNIFHE 3 ho ik)o, 7£ 450 nm
PTG B [ D(450) ], 7155 26 e A 1 %F Namalwa (1
ARAM R AR KA R = [ X HRFL D(450) {8 - n 5 4L
D(450) {# ]/ %F BEFL D(450) fE x 100%

1.2.3 S0 EEAEREERNARAER  EAMEERE
PRI b B i B ) 22 AR 93 (0.5,10,20 pumol/LL) 4 3 24 Jifd
24 ha H 10 pmol/L 7 Jig A i 4b A [7) B ] (0.6, 12,18,
24 h) EETUER AN ML B = EP A b, 72 90 LIIRBLL A
0. 4% H)E Wy W g O IR A S P4 4 2 ~ 3 min, FITHEOIRTE B8
T AN TE AR, AN T . SEANMTE SR T R
o GG, BT 2T ASE R, THA0ME 3 = 15400
B (I AR + FEARIEEL) x 100%

1.2.4  WUERE(AO) Jefs A XS4 KA Namalwa 401 /ig
PABEFL 5 x 10* (%% B 2 R0 1) 6 FLAR P, i O35 35 5 40 4 41
Xif HEZH  AC TR 8 (10 pmol/L) 21 3-MA (10 mmol/L) 2H Flik &
ZH(10 pwmol/L ZEHEM B + 10 mmol/L 3-MA BES4EH ) , 4b B
24 b J5 1 100 wmol/L N BEHE T 37 C et 15 min, J] PBS Pk
JG TP AT WETF I,

1.2.5 2R A HRER st £E Namalwa 23257, 800 r/min

B0 4 min, 37 1. PBS YR 2 WS IA 100l 41 fla 24 i
T oK b Z4# 30 min, T4 °C .12 000 r/min Z.0> 10 min, B E
1HIFIH BCA BN B8 HREE .
1.2.6  Western blot il B 60 pg BEH, 24 12% RN
JEEIRE AT HI VK 43 B 0, 2 T 1 O ok 2 11 7% %2 PVDF i
Fo 5% YR IRE A 1 he SRI5 4351 151 000 R —Ht
F11:10 000 R BEf — BT E | h, U E 5 HI PBST 1% 3 1%, 4
K 10 min, 55 A ROGIRY R PVDF IRH] X 28 Bk,
1.3 %itso#

B LA x £ 2R, R SPSS 13,0 Gl AT XK

2 HR

2.1 A&ARE 7T 2 % F74] Namalwa 2m it o9 38 74

ASTR) e B 1 22 EAR T Ab P Namalwa 40 g 24 h )5, CCK8 &
T 40 8 B A 0 A 25 DL ] 1, 22 @A B 4 Namalwa 2 Jfg 34 5t
FLAT T 5 A A0 RV T, LB 24 v (345 i T 344 58
90r
80f
70
60F
sof
40F
30t
20f
10F

05 10 15 20 25 30 35 40 45
ZETREAR I (wmol/LL)
1 REREEMEISE T Namalwa 285858 7 51 2
gpAl!
2.2 A#%ARE T 2% T A Namalwa 28 J0 0 476 &

SR H 5 W i Y €0 L5 A2 TR 193 S TR 4 FH e B AN [V i it
)% Namalwa 4047 1% R 1) 5200, 45 5L WLE] 2.3, Namalwa 7%
20 50 I A T AR T 1) T e R 8 i 2 i R OE R . Y
ZEBERRER R EE N 10 wmol/L A, Namalwa I 21 it 250 bt LA
R [F1) 484 i g il 2>
140
1201
1004
80
60
40
20+

MR (%)

A% )

0 5 10 15 20
ZEHERRTR (wmol/L)

B2 REREALESEER 24 h 3t Namalwa 758 R 20E

2.3 A ##A%H% T8 Namalwa 288 % BLyS 69 & ik
(-)-gossypol (10 wmol/L) fEH] 24 h J5, i i Western blot
K HC XS Namalwa 41 BLyS 2 IR0, ULIEN 4, 7EHN
Z: 8 11 GAPDH EEA—BUIELLT , ZEHers M Ab 341 i BLyS
FERIKT B O BRI , Ze B Zc e A 8 7T LT 14 Namalwa 40




55 34 255 16 4] B O= O KB R ¥ o R

Vol. 34, No. 16

2012 4E8 A 30 H J Third Mil Med Univ Aug. 30 2012 1615
Jfirh BLyS 2 1) 3Ri5 SEHLILIE 6, 50T RRZH AH HE , 22 e A B b 38 AN e b LC3 11 &
140 FH ) S R T B R S R R 3-MA BT L X A
1o+ WFER , LR ZETERR 8 7] A5 Namalwa 40 i 2 A= 410 B W o
< 1004 1 2 3 4
S 80F T e e 1031 (16x10%)
g o o D S - 3 1 (18410)
M40 =
ol - ..- | GAPDH(36x10?)
1 1 1 1 1. aF B8 2R ;2. & 3% A% 8 (10 wmol/L) 2833 :3-MA (10 mmol/L) 41;
0 6 12 18 24 s
B[] (1/h) IR -
3 10 pmol/L A HEASME IR FIRiE1% Namalwa Zia7E B6 Western blot 577 LC3 RARREEMK
EESEA) 2.5 Al fa Rt B oE TR 32 £ AR B AT BLyS @9 TR
1 2 P A AT R R AL B, VE FH 24 h J5 i Western blot & il
M e B1LyS(35%107) 4P Ay BLyS K ik &, B89 @ MEXT Namalwa 40 ifg 7 BLyS
SRS 2 b ) x| 3.
-— T BAFRIBMRZ I, S5 580 7, (8 A W Re 544 0 57 3-MA

L. sFH2A; 2: £4%AH (10 pmol/L) 28
4  AHEIEEX Namalwa 05 BLyS RiZH T

2.4 EAARE TR A G kAR

2.4.1 AO 4fn, ZEHERR R (10 umol/L) A1 3-MA (10 mmol/L)
BRI G AR 24 h J5, AO Y (0 LS 4 M 1 T 25 2% AR Ak UL B
5o 77 TREAT 4 20 5T AR B8 1 W/ NI B 22 TR R
FIBERE S A A 55 3-MA BV Y s 5 70 e A B i 45 I 2]
VAR 58 i 240 i v | i A 08 77 A 0 B A0 AR B 7T LA
Namalwa i ffd % 4= F 16

A sPRE4E; B A4 ARE (10 wmol/L) #8; C: 3-MA (10 wmol/L)
20; D.BRA4
B 5 AO #faWERANEIREIXT Namalwa 41 B &% S1EH
2.4.2 Western blot il #-4b FHAH [A] B W8 4 LC3 1Yk

0 22 A 3 I 5 5 0 AR 11 W, T D e e T 1 Ak B
PTG ER BLyS 3 HRIE T,

1 2 3
—BLyS(35x10°)
«—GAPDH(36x10°)
1: s 2. AAsEr (10 pmol/L) 48 ; 3 FrA40
E 7 Western blot 7347 B EE## % /5 BLyS & AKX TAL

3 it

R i 2 — BBt 09 Bel-2 ST IA T 8 A0 il 51,
S R AL T T 00 PR 50 F > 11 R s 7
Bel-2 /Ny TN . 8 3 B A T ek M B Bel-2
BT, B2 BOE BAX DR S A SN 111 540
FTT RO . 2R, ZE e
Rl B 1375 S ek e 20 M & A= DR T2 40, 3 AT LA 2ok BH Wy
Bel-2/xL 5 Beclinl 22 8] (4 AH B /F F T 475 -5 40 M % 2
EL

W2 e A AE A 20 B e 490 ) 0 Tl A Ak 3
PR EC ) DA A A i A B 1 A P 7 2 200 i P B 5
FROE MRS AR . AR A WEET, 40 M P 208 B B Y
WE TR [ e/ VAR, 33l 1) I /N AT L 1Y I A e Sy A
e, RN, AR A R LC3 2y T #1584 T
FRUTTT 25 16 W/ IMA R SUZ BB BRI, LC3 T 2635 1Y
A5 A2 H TR I 40 1 W R O A bR T AR K
B, ZE RS B AL PRS Namalwa 40 i 52 B H B 08 A A K¢
PO FARAE A R R A AW/ MR 2 5 LC3 1
FEHEBIEIN, 3-MA T 0l LUER S ) A A4S 5
T R ) T2 W IR B LR 3 el i 1 o P )RR S ik
AR o ARSI T 3-MA AT LB S 40 22 e
AR Xk 0L 1 5 0075 S R, 0TI 2K s B 7 UL e 3
A AR UG R A THERR 9975 S A . [ W T A 5 1Y o AFSY



5534 #5516 W)
1616 2012458 A 30 H

CHE AN NI B O
J Third  Mil

Vol. 34, No. 16

Med Univ Aug. 30 2012

WA BR, ZE TR W BT 5 S A A ) 2 T % Namalwa
Yiferh BLyS A9 HZHLH . T BLyS JE il B
IA ECL 200 A G Y E R R R T 9% BLyS W] fig
JEAE AR IR B I L 40 A K Y EE AL

H A, X4 A [ WG RS BLyS B SRk Z MY
HLKRIBFSE IR BRI A5 /0, MG & 2
(ST FIRR A 0 PR AR 21, 20 JE Al i 2 HoAth o 22
() Bel-2 RGBT I8 T M R A = A M E T
# BLyS I697 B 40 i i 259

SE k-

[1] Fawzy SM, Gheita T A, El-Nabarawy E, et al. Serum BAFF level and
its correlations with various disease parameters in patients with systemic
sclerosis and systemic lupus erythematosus[ J]. The Egyptian Rheuma-
tologist, 2011, 33(1); 45 -51.

[2] Schneider P. The role of APRIL and BAFF in lymphocyte activation
[J]. Curr Opin Immunol, 2005, 17(3): 282 —289.

[3] Gao H, Bian A, Zheng Y, et al. sBAFF mutants induce neutralizing
antibodies against BAFF [ J]. FEBS Lett, 2007, 581(4) ; 581 —586.

[4] Shen Y, You F, Li C, et al. Molecular cloning, bioinformatics analy-
sis and functional characterization of B-cell activating factor in goat
(Capra hircus) [ J]. Dev Comp Immunol, 2012, 36(1); 191 —198.

[5] Chen C M, Ren W H, Yang G, et al. Molecular cloning, in vitro ex-

(k31612 7))
2 #R

231 (B H TR 58 RFA . Horh A 112 4] B & i s A
KGR o ARAATMREE RIS 11 S 1, 280550 o 3 R
AR LI BERT 1:10 000 5 EARER, thilifs 1k, ARIGH 157 #ih
PR [ B 4 MR sl A5 10 2R N, o 0 B 4 Ok} 1 ~ 2 R
AT R, A4l 6 Bl BRI EIRIR 38.0 CXehy , ik
Yo K R IEAR BIAYT 2 ~3 d JEIREREIEH . 2 il
PR RNl 7K i, ST BT e B 5 G AE L R M, R U R TR AR
4 ~6 L/min, 45 B 5 T B 2487 G E .

3 itig

PR AR T T A e &, R AP B BC &, AR % BT
SRR TR e s BT R BN ) EE R, Ak, R
A N AN, 3 B A T W A A R A R R R
TG DR X R s AR B BRI I AT T A TG
Vo AR BN R | 7 R SR R A I 7 A 2
LR A MR SR 40 SR TC P R S v B AT I Rl X R A
AN TAMEE R

HEARAEH SR TT 1A/ NI B e 45 1 B,
A PR Ay SR R i R R T RN BT B R N . AR
A5 1 B, i SOk AR TR R . AR AR O
I A5 UG E  o A S 5 T < £ AR T E 7 WL K ik s
© R ERRVREREED , WA IR A AR R R R (H 8 B A2

pression and bioactivity of quail BAFF[J]. Vet Immunol Immuno-
pathol, 2009, 130(1/2) . 125 - 130.
[6] sHe, BRI, HTKIT, %. GW3965 7E Raji M3} BLyS %3k
()], SRR, 2011, 33(13) ; 1342 - 1345.
[7] Shivakumar L, Ansell S. Targeting B-lymphocyte stimulator/B-cell ac-
tivating factor and a proliferation-inducing ligand in hematologic malig-
nancies [ J]. Clin Lymphoma Myeloma, 2006, 7(2) : 106 - 108.
[8] Scapini P, Bazzoni F, Cassatella M A. Regulation of B-cell-activating
factor (BAFF)/B lymphocyte stimulator ( BLyS) expression in human
neutrophils [ J]. Immunol Lett, 2008, 116(1): 1 -6.
[9] ZBab, B, Shd 55, MRm M BEMM[T]. ERiEY S
&K, 2010, 30(1) : 93 - 96.
[10] Letai A G. Diagnosing and exploiting cancer’ s addiction to blocks in
apoptosis [ J]. Nat Rev Cancer, 2008, 8(2) . 121 —132.

[11] Volate S R, Kawasaki B T, Hurt E M, et al. Gossypol induces apop-
tosis by activating p53 in prostate cancer cells and prostate tumor-initi-
ating cells [ J]. Mol Cancer Ther, 2010, 9(2) ; 461 —470.

[12] Etxebarria A, Landeta O, Antonsson B, et al. Regulation of antiapoptotic
MCL-1 function by gossypol : mechanistic insights from in vitro reconstitu-
ted systems[ J]. Biochem Pharmacol , 2008, 76(11) ; 1563 —1576.

[13] He C, Levine B. The Beclin 1 interactome [ J]. Curr Opin Cell Biol,
2010, 22(2) : 140 - 149.

(#5:2012-01-13 ;&8 .2012-02-10)

(m# E9th)

T s B AR IS I A RE B LGS RAR B, HIF AE
EXERSTIN-s N NV NS N (L TNCE) S 63 PN NI ELS S
BRI IEE L R IK Z EAUARN F AR (1 — Pl B 4L
ZURAE SN, 38 5 ANy BEAL PR, 38 vp 45 B2 R FA L B AT - 254
IR, IPRBEAT Y T 25 F 22 B0 RUHUR AT, R I A7 1 i 5|
TR o R B AN AU BOR S5 8RR UM, A —
AT RRIR AL B, 2R R A AT E AT IR, R DT R
17 BRI

ALHAT 2 R B S it 7 P 8% g DR ek J R A
B2 SRR o RS B H P PR VR BE A P i K
it S RIS P S IR A HCERME, S 4 4 ~ 6 L/min, %
LR TH R B KNG 45, O Sz RV BRI S0 e JROR i =2
PRGBS BFEAEIRZ T 0.5 ~ 1 h J5 284

S

(1] =@, %, TR, WRHREEREARKHIGRMH[T]. haed
R ARG 7, 2007, 30(3) ; 220 —222.

(2] WRHAE, MHgr i, ST, 45, 025 il Rk M s B A i B A s
RO R A Hr (1], s EN AR, 2007, 13(11); 1197 -
1199.

(3] Phelfe, Dhle, 22228, 45, 80 B2 Wik Mo i 45 0 & S n Lg%
R[], PEESY, 2011, 25(3A) : 626 —627.

(4] BT, BRT8, 0" E W, 20 J a7 M v RO 23 49 4 B G &
[J]. &k, 2010, 16(26) ; 63 —64.

(5] MR, Xeft, X3E. PR B R It K&RE SR Je 4 3
[J]. ScHIE2:Z4, 2008, 24(20) : 3599 —3600.

(Wr#8:2012-01-13 ; f& 6 :2012-03-19)

(%#  XRZIE)



