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FE R G B R (MBL)E A B KR G e B U 47 O AR B3R, (I RAF M s N R R A H
T GANTE 28 . SR D 90 325 W BE R 56 20 MBL REAS 55 Raji. THP1/CD14. Jurkat MIZLAN4E ¢, JF R AR 40 A EHF
FUH 5 Raji g 45 G4k, 45 R WoR: MBL DARJEHOB U 454 Raji. THP1/CD14. Jurkat 40, £L40 010075, MBL 5
Raji ML, A2 Ca WM ), HAEW H BRWE . A0 N- QB BEEHTH] s Clq 8t C1qR 5w BEHTARBETE 740 MBL
5 Raji g8 4 &; E=4H A\ MBL-CRD 25 (48 MBL-CLR 2 (HIYAEFNHI MBL 5 Raji 40 4h &, W8 6 N ) ] 5 4= BE WX
RS, WL, B IMEAIN R Raji 00k Ca>WAirE . BEBUKY MBL 524k, 045X CLR 4753 CRD %= M
Pz 4k, Wi MBL Hl Clq 3L FEZ k. HE— LI ThRei i Bon, @i MBL (10~50mg/L)*%] Raji 411 (1 4E K B B 3%
EER, HEFEKHOCR. $#8m MBL /EAN— M EZE RN T, AMURIERR R ThRE, 10 H T REAE T 3R A3 1%

GBENE P EEH].
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H % 5 HE 45 A Bt 4E 2% (mannan-binding lectin,
MBL)J& HH 40 il & B - i i g e, b ¢ Y
15 2588 2 2K IR Bk 2 (collectins) 5% T i b 1.
A MBL JJKEE 5 N ¥ 2 C sk IR 4 A5 i3k
B Cys B N IiglX o R JEFEIX (collagen-like region,
CLR). i [x A1 H i1 )] 13 (carbohydrate-recognition
domain, CRD). 5¢# MBL 4} 12 [ 5t = Kk 45 4
AR, 2 2NRIE, HA 5% A MBL
AT A BAEYZENE. CRD & MBL 43135
DIREDX, B TR0 22 P JsU A4 2 T R 45 4
1M CLR & H AN DyfE X, MBL BUH #MAEFI 455 Ik
R R D RE € AL Tk X . MBL 43 i ik 3L
CLR 5 MBL #H 5% 22 % 1% & 11 i (MBL associated
serine proteases, MASP1. MASP2)4i & i 2 &
A, EH CRD YU &560 R A= Deps 2i k) )
TE AL MASPs [ i, 4k 2 BOHAMABEER 208401 K
PRV AR BL DI e, JT e Bl B IR e 2= 52
(R C1qR)&5 &1 a8 ) IR B A, 38 1] 43 MBL
WAL 20 A 3 0 40 BB A FH =2,

BAEWEFUR I, AER PRI ) RAR e o) 1
Z—, MBL EREHINFEIG BRI 240 -, DU, 25
TR BRI NS S B SRR R

AR 41 B (dendritic cell, DC)©, 50 FAAZ 41 i 40 it [A]
T HIRIED. $EI8 MBL 76 5 0 15 b R 1% A
M, WA TTReS 5 R N . (HIBE T
T, A MARKIL MBL A 53k 9P S s N 2 1 L
FAF 3.

AsEghdr, FATER A B Wk & Raji 41 14E
NG, WS MBL &R 5 H 456 R4 AR,
FEXTIX A HAE RN AT T W 500, IR
MBL B #:2: 5 3R A3 1 G e N 2 B AT 20 IRl s
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1.1 EEMH

Raji. Jurkat 40 i ¥k A = {f 47, THP1/CD14
41 ¥k i Dr. Han(Scripps, La Jolla, CA)E4. A
2 21 ffd (human red blood cell, HRBC)H] % J& £ 5 25
CVESY B TR AN A (A == R R AR Al
N KSR MBL,  $i A 58 5 B 7 1L 903 B8 2l JF %
JE. PLN ClgR 3¢ [ HT 44 (monoclonal antibody,
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mADb)ES. UK IA 1 HE 41 N MBL-CRD # [ fl
4 N\ MBL-CLR & 5 A= H%. A Clq W H
Calbiochem A #] , ZF Il {E M &5 H (bovine serum
albumin, BSA). HRP- S50 IgG Pifk. iR
)¢ 6 ¥ (fluorescein isothiocynate, FITC)J F Sigma
A7), $i N MBL mAb HYP131-11 Iy H Abcam A
7], RPMI 1640 15 7= HE M08 4 4+ M35 W B Gibeo 24
A . WST-1 i i 34 58 RS U0 20 0 B 2 = R AEY)
FEORBEFET, HoAth b 238700 A 1 1 B3 ™ 23 A 4l v
i 5 ZE R : 20 mmol/L Tris-HC1 (pH 8.0).
150 mmol/L NaCl. 1 mmol/L CaCl,» 2 mmol/L
MgClL. 5 g/L BSA. 1 g/L & & #h . TBS-T:
50 mmol/L Tris-HCl. 150 mmol/L NaCl. 0.5 ml/L
Tween 20.
1.2 %% FITC-MBL

FESCERI9), KHIEHNTVE, DL FITC frid MBL,
Fric =) FITC-MBL [¥) F/P LUA ly 2.4.
1.3 ¢AAE-EREX R IE R MINZE (Cell-ELISA)

Raji. THP1/CDI14. Jurkat 40 JBkk & 955, LL
B 10% 51 42 2 L375 1) RPMI 1640 5 324648, iR
W7, 4AMIZs TBS-T ¥Ek 3 Ik, & W iEHEBRIER
A0S T >90%. HME 153 251 HRBC H 552
PeUk 3 A . B A AL AN Ml T A A 1108 A /L
4 &, BRI A, 100 pl/ AL, 1000 g
20 Smin. JIA S mUL &, 100 wl/ L, 37°C
il 52 15 min. LL TBS-T ¥E% 3 W5, H 50 gL
BSA H 4 2 h. TBS-T ¥t 5 K. #2liik MBL A
20 mg/L % 0.01 mg/L £i5 L& B, i N g 6 AR
100 wl/ L, PARREBCR 2 ORI, 37 C W 1 h.
VEW, A1 15000 F B Y HL AN MBL mAb
HYP131-11, 37 °C JeJ% 1 h. P&k, 14000 #
B HRP- “EPT R 1gG, 37 ‘C W 1 h. e,
TMB JEW¥ &, 2 mol/L H,S0, 2 1k i,
A 450 1ﬁ
14 FRRMEAR S

Raji 4H i F &5 5 22 v i (I 28 a2+ Ji2 43 3l Oy
1 mol/L. 5 mmol/L. 10 mmol/L, %4 F 5 mmol/L
EDTA X # CaCly) & & Jf i 2 41 g % % 4
5x10° 4~ /L, T 200 wl 4 Jfd & % i A\ FITC-
MBL, 37 ‘CH#t WV 30 min. 3£ F & - AL
I MBL A IR B 15 mg/L 1 2k 5256 - MBL
MEPRER . 4 T2 MBL 541 &5
G RHE, RS R S RpE . mEAAN
MBL-CRD # . 4 A\ MBL-CLR & [ . Clq.

LA ClgR mAb E8 LA 30 mg/L ¥ 5 il 5% I N 4 il
B, 37 'C W 10 min, PBS YB3 Wn, %
55 B8 i A\ FITC-MBL, 37 C % & V. 30 min,
PBS Pu¥ 3 Wk, gl AR B, Do & brad
FITC ff) MBL 4 B PE X} .
1.5 ‘HREIEESLI

OG04 K I Raji 41 0 F & 10% 38T A= 2 i,
15 1 RPMI 1640 #5752 WAL A 5x107 AN /L 540 A &%
W, R 96 fLES TR, BEAL 180 wl, FRALK
4 PATAL, SRJE IR AR MBL 22 289K 52 53 0] R
0. 5. 10, 25. 50 mg/L, ZARBIN 200 wl, 7E4I
i 5% R BAS ) B 18] A (1. 24 3. 4 oK), &
WST-1 20} 5 G A P00 6 1 DI I A wsor X
WAL b 0 PR P 2
1.6 HitEHH

W H] SPSS11.0 KAt BEAT e v b 3, Hdia Rk
FH LR 22 5 2250 T 712 (one-wayANOVA), P<0.05
I LA W 2 1 2

2 & R

2.1 MBL LUKERBARELE S Raji 20

ELISA £ KW, MBL 1] 454 T Raji 411«
THP1/CD14 4 J Al Jurkat 401, JLrpb 5 Raji 41
(R2t & dm g, i B4 &5 5 MBL A7 9K FE KO
KA 1), H MBL ANfES HRBC 454, $27~Raji
Y1 o 2 T P A7 MBL 45 4 85 (5 MBL 524K
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Fig. 1 Analyses of the binding of MBL to
various cells by Cell-ELISA
The graph denoted the binding of human MBL to Raji cells, THP1/CD14
cells, Jurkat cells and HRBCs, respectively. Values represent (x +s) of
three independent experiments.e—e: MBL binding to Raji;A—A: MBL
binding to THP1/CD14;m—m: MBL binding to Jurkat;o—o: MBL
binding to HRBC.
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EDTA (&5 &Ml JLFA Y Raji 410455,
17 & 1 mmol/L. 5 mmol/L. 10 mmol/L CaCl,
M4 A 22, MBL 5 Raji 40 0 11 45 & 128 87 4
5, 5 Ca RIS R (A 2).
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Fig. 2 Ca*-dependent binding underlying
the interaction of MBL with Raji cells

Raji cells were incubated in Tris-buffered saline with various
concentrations of CaCl,, alternatively. (a) Tris-buffered saline with
1 mmol/L CaCl,. (b) Tris-buffered saline with 5 mmol/L CaCl,.
(c) Tris-buffered saline with 10 mmol/L CaCl,. (d) Tris-buffered saline
with 5 mmol/L EDTA. Then, FITC-MBL (15 mg/L) was added. After
incubation for 30 min at 37 C, the binding of MBL to Raji cells was
analyzed by use of flow cytometry, as shown in the representative
histograms (a ~d). Black lines, MBL binding; dotted lines, negative
controls. Data shown are representative of seven independent
experiments.
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Fig. 3 Inhibition of MBL binding to
Raji cells by saccharides
Samples of Raji cells were incubated with FITC-MBL at 15 mg/L in the
presence of mannose, glucose, N-acetylglucosamine (GlcNAc),
trehalose, sucrose or N-acetylgalactosamine (GalNAc) at 30 mmol/L,

respectively. Results are expressed as percentage of the specific binding
values obtained with the positive controls (sugar-free) and represent the
(x +s) of three independent experiments. P < 0.05 as compared to
positive control. /: Sugar-free; 2: Mannose; 3: Glucose; 4: GlcNAc;
5: Trehalose; 6: Sucrose; 7: GalNAc.

24 Clq 5 #t C1qR mAb A &2 #1 % MBL 5
Raji LS

Clq 7 #8240 MBL 5 Raji 41 i 454 (K 4a),
Pt N ClqR mAb E8 58 73 #H] MBL 5 Raji 4
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Fig. 4 Inhibition of MBL binding to Raji cells by
Clq or anti-C1qR mAb E8
Samples of Raji cells were incubated with Clq at 30 mg/L (a), or
anti-C1qR mAb E8 at 30 mg/L (b) in Tris-buffered saline, for 10 min
before the addition of FITC-MBL (15 mg/L). The binding of MBL was
measured as indicated (black solid line) and compared to the positive
controls (Clg-or anti-Cl1qR mAb ES8-free) (dotted line) and negative
controls (shaded curves). Data shown are representative of four

independent experiments.

2.5 MBL &3 ge &R 4 #1H MBL 5 Raji 48 A8
“®a

2l X MBL-CRD #5 [1f1 MBL-CLR % 134§
FpAm i MBL 5 Raji 400454 (Kl 5a, b), BKH
[ HEZH A\ MBL-CRD #& A1 MBL-CLR &, fE
i 5¢ 4> BT MBL 5 Raji 41 i 45 & (Kl 5¢), 7w
MBL MY A% T H CLR 5 Raji 40122 [ () i e
ARG, JREEN IR H CRD 5 Raji 41 i i
HRy 1455,
2.6 MBL X Raji 40584 A9 E1ER

WST-1 ¥:45l MBL 1 H T Raji 41 3 K51
MG A DL, I, AR MBL(S mg/L)X% Raji
20 M ) BB LT B A, R MBL(10~
50 mg/L)X} Raji 40 Hd 1 A= K A7 w2 M slE (P <
0.05), H 2 =M CR(E 6). KHERIKE
MBL(25 mg/L){F: H T Raji 41 ffd, 76 A [H] i) 25
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HICR, b5 MBL (46 FH B 255 (B 7).
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Fig. 5 Inhibition of MBL binding to Raji cells by MBL-CLR protein and MBL-CRD protein
Samples of Raji cells were incubated with either MBL-CLR protein (30 mg/L) (a), or MBL-CRD protein (30 mg/L) (b), or both (c), in
Tris-buffered saline for 10 min before the addition of FITC-MBL (at 15 mg/L). The binding of MBL was measured as indicated (black solid

line) and compared to the positive controls (MBL-CLR protein-or MBL-CRD protein-free) (dotted line) and negative controls (shaded

curves). Data shown are representative of four independent experiments.
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Fig. 6 Dose-dependent effects of MBL on
Raji cell proliferation
Raji cells were stimulated by MBL for 3 days in complete medium. Cell
proliferation at different MBL levels (0, 5, 10, 25, 50 mg/L ) was
detected by WST-1 kit. Values represent (x +s) of three independent

experiments. "P < 0.05 as compared to control (MBL free).
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Fig. 7 Time-dependent effects of MBL on
Raji cell proliferation
Raji cells were stimulated by MBL (25 mg/L ) in complete medium. Cell
proliferation at different time points was detected by WST-1 kit. Values
represent (x+s) of three independent experiments.e— o: Raji;A—A: Raji
+MBL.
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1 R AR T s 2 40 b O B R =T ) 0 1
MBL i it H C ¥ CRD i %U%%*ffi%ﬁ’]ﬁin

#y, NEEHIT N %) CLR /- SRV IhRE, MK
FERRGPEAE R . BRILLIAM, MBL J& &b HAl
hREWE ?

CURIL, 5 MBL [FlJ&E T C BUEEAE 2 9 Kk
T Tk 2% 5 A BRI SR T e PR T A R B T A
1 D(surfactant proteins A and D, SP-A F1 SP-D)H
A Z B G5 U D REN 12, a1 SP-A g ] DC 1
AR, SP-D nIMa5H DC (e R PURAE S, 2
PR YL SRAF M e N2, SP-A il k5 CD14 AH
AR FH R 415 s 2 B (lipopolysaccharide, LPS)if
Sl BN %, SP-D 4545 CD14 H 44 CD14-
LPS FHHAE 4. R#E MBL 5 SP-A. SP-D &4
(TR # fie b e it 31 52 A 45 5 S B 4 Jifa A
DC FRILFE S PE et 32 2RI 3 2 P S e 115 1)
ERIME DL, BRATHER MBL A 1] e S 5 3451
PEN . M T B bk U0 J O R4S 1k S 25 R A
SH, (HIZA R W MBL B #2541 B A B4 A
M2 53Rk S 5 2 IR DALk, #fF9T MBL
Sk e gl 2 (Al A BAE B R .
BATEFE VR Raji. THP1/CD14. Jurkat Fl4T
MHAE RS, s Fr Y MBL WA EAEH], K
L, MBL LUK A8 & v] 454 T Raji 40 i
THP1/CD14 41l fg F1 Jurkat 40 1, b 5 Raji 40 g
() 45 45 F5e M 3 B (A 4so > 2.5). Raji 41 i ¢ 1HI A7 AE 5
SRR MBL 524, 1IX— 851005 T LA R IEE
a. MBL DLIRFEMCH T X456 Raji 411, HAZ A

HRBC; b. MBL 5 Raji 40045 /& Ca> ikl lE
115 ¢. MBL 5 Raji 4l B 111 45 & fE Bl S £ sk 40

i, A5 Ll f; d. FE4L A MBL-CRD 4 [ 5%
MBL-CLR # F ¥ g 56 5 Vel MBL 5 Raji 412
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JE RARIED . ARSI 25 RO, AU Clq, 1 HAt
C1qR mADb E8 ¥JHEMIH| MBL 5 Raji 4Nush &, 42
7K MBL 5 Clq %54 Raji 40 [ 25 HAH 7] 1) 41
LU Clq AL CLR 456 it 2 524k, MBL 1% &0
In ] We 2 & A1 ¥ 41 9 MBL-CRD & 11 5%
MBL-CLR & H AR N, e #r & 3L, CRD &
FI A1 CLR & 2 RE ] MBL 55 Raji 4111454,
P9 5 16 A B U A] 5¢ 4 BH BT MBL 5 Raji 41 i 45
B Mg AR G IR AR K Pk ik, R
MBL 0] BAig ik —Ffr L b 1) 5 25 98 40 Mo i 5% 1
STAEAER, $78 MBL 7 % 3% I 2 H ] GE$y 16
SR H AT e LTI AR £

WDt 5 8o, SR MBL(10~
50 mg/L)/E T Raji 40 gt Ho A= KA 8 32 0 1
JH, TR E MBL(S mg/L) 41 B 389 5t LT 3%
S, PORMRIT, NIEW Mg MBL RFELE 0.01~
10 mg/L 2 [A]04 19, 5 Jay 38 1ML A &0 20 23 a3 Al
SIS TERE I SN =/ N 11 s o | I 3
MBLU, ifif H MBL A — R @, 72
SURA TR LI & 3 5 0L B2 Ao B
M, 7EN SURE TR, IR SR B4 28 MBL K %
W, AT LRI AR e ER, T Honf A4S &
Bk L, 3 A SR A B g8 NV T A A A
RIE.
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B, #x, MBLAER— P B SR XU 4 1,
AMXAERIR e b R BAE A, 1 H o] Gexd 3R 75
P G2 N IR R AR R AT — 8 5.
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Characterization of The Binding of Mannan-binding Lectin to Raji Cells"

WANG Ming-Yong™, ZHANG Ya-Ni, Zhang Li-Yun, LU Xiao,
LEI Ming, LI Rui-Fang, CHEN Zheng-Liang™
(Department of Immunology, Southern Medical University, Guangzhou 510515, China)

Abstract Little is known about the role of mannan-binding lectin (MBL) in adaptive immune responses although
it is believed to be of importance in innate immunity. The interaction of MBL with Raji cells, THP1/CD14 cells,
Jurket cells and human red blood cells (HRBCs) has been investigated by ELISA, and the characteristics of MBL
binding to Raji cells by FACS. The results showed that MBL could bind to Raji cells, THP1/CD14 cells and Jurket
cells except HRBCs, and the binding was dose-dependent. Furthermore, the binding of MBL to Raji cells was
evident in a Ca?*dependent manner, which was partially inhibited by some saccharides (mannose, glucose, or
N-acetylglucosamine), Clq and anti-ClqR mAb. Similarly, it was also incompletely inhibited by recombinant
human MBL carbohydrate recognition domains (thMBL-CRD) protein and recombinant human MBL collagen-like
region (thMBL-CLR) protein, respectively, but completely inhibited by both. These data indicated that Raji cells
express Ca’**-dependent and sugar-sensitive CLR-specific and CRD-specific MBL receptors, of which, the former
was also shared with C1q. Further investigation showed that MBL could significantly inhibit Raji cell proliferation
directly at higher concentrations (10~50 mg/L) in a dose-dependent manner, suggesting that MBL might also play

certain roles in adaptive immune responses.

Key words mannan-binding lectin, Raji cells, B lymphocytes, receptors
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