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Regulatory Role of CD29 (Bl-integrins) in Monocytic Cell Functions
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Abstract — CD29 (Bl-integrins) is one of major adhesion molecules involved in regulating cell adhesion, migration and
morphological changes. In this study, we investigated the regulatory role of CD29 in monocytic functions using monocytic
cell line U937 cells. CD29 was found to be one of highly expressed membrane proteins in U937 cells, according to flow cyto-
metric analysis. The activation of CD29 by agonistic antibody MEM101A and extracellular matrix protein (ECM) fibronectin
strongly induced cell-cell and cell-fibronectin adhesions. However, blocking antibodies to CD98 and CD147 showed different
inhibitory features in these two adhesion events. Furthermore, U0126, an ERK inhibitor, only blocked cell-cell adhesion but
not cell-fibronectin adhesion, indicating that cell-cell or cell-fibronectin adhesion events may be regulated by different molec-
ular mechanisms. Meanwhile, CD29 activation also enhanced ROS generation but not phagocytic ability, and similarly radical
scavenger N-acetyl-L-cysteine strongly blocked CD29-mediated cell-cell adhesion, implying that ROS may play a critical
role in up-regulating cell-cell adhesion. Therefore, our data suggest that the activation of CD29 may be critically involved
in regulating monocytic cell-mediated cell-cell adhesion and ROS generation.
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Fig. 1 - Surface level of CD29 in U937 cells. U937 cells (1x10°
cells/ml) were treated with various antibodies (1 pg/mi) to
CD18, CD29, CD43, CD62L, CD98 and CD147. Surface
levels of stained molecules were analyzed by flow
cytometry, as described in Materials and Methods. Data
represent mean+SEM of three independent observations
performed in triplicate.
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Fig. 2 - Effect of function-activating (agonistic) antibodies to CD29, CD43 and CD44 on cell-cell adhesion of U937. (A) U937 cells were
incubated in the presence or absence of agonistic antibodies {antibodies (1 ug/m/ each) to CD29 (MEM 101A), CD44 (E1/4) and CD43
(MEM-59)] for 2 h. The images of the cells in culture were obtained using an inverted phase contrast microscope attached to a video
camera. (B) The cell-cell adhesion events were quantitative measured by quantitative cell-cell adhesion assay as described in
Materials and Methods. (C) The inhibitory effect of function-blocking antibodies (1 pg/m/ each) to CD98 (BU89) and CD147 (M6 1/
4) on CD29- or CD43-mediated cell-cell adhesion events was examined by quantitative cell-cell adhesion assay. Data represent
meanXSEM of three independent observations performed in triplicate. **: p<0.01 compared to normal (B) or control (C) groups.
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Fig. 3 - The involvement of CD29 in U937 cell-fibronectin adhesion event. (A) U937 cells were seeded on fibronectin (50 pug/mi)-coated plates
and further incubated for 3 h. The attached cells were determined by crystal violet assay, as described in Materials and Methods. (B)
Effect of function-blocking antibodies to CD29, CD98, CD147 and CD18 on U937 cell-fibronectin adhesion was examined using cell-
fibronectin adhesion assay as described in Materials and Methods. (C) U937 cells (5x10° cells/m/), pre-treated with various inhibitors
[U0 (U0126, 40 uM), SB (SB203580, 20 uM), and SP (SP600125, 10 uM)] were seeded on fibronectin-coated plates and the inhibitory
effect of these inhibitors was determined by cell-fibronectin adhesion assay. Data represent mean+SEM of three independent
observations performed in triplicate. **: p<0.01 compared to normal (A) or control (B and C) groups.
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Fig. 4 - Effect of CD29 activation on ROS generation in celi-cell adhesion. (A) U937 cells were incubated in the presence or absence of
agonistic antibody (1 pg/m/ each) to CD29 (MEM 101A) for 2 h. The level of radicals was determined by flow cytometric analysis as
described in Materials and Methods. (B) Inhibitory effect of N-acetyl-L-cysteine on CD29-mediated cell-cell adhesion was investigated
using quantitative cell-cell adhesion assay, as described in Materials and Methods. Data represent mean+SEM of three independent
observations performed in triplicate. **: p<0.01 compared to control group.
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were stimulated with FITC-dextran (1 mg/ml) for 6 h. The extent of the phagocytic uptake was determined by flow cytometric
analysis, as described in Materials and Methods.
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