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the precise functions of individual adhesion molecules
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The effect of adhesion via CD43 (leukosialin, sialo-
horin) on cell proliferation and phosphorylation sig-
aling were examined in a growth factor-dependent
ematopoietic progenitor cell line, TF-1. TF-1 cells
romptly resulted in death after withdrawal of growth
actors. However, the viable cell number increased
hen TF-1 cells were cultured on anti-CD43 monoclo-
al antibody-coated plates. In this case, sustained ac-
ivation of protein tyrosine kinase Syk and extracellu-
ar signal-regulated kinase (Erk) 1/2 were detected.
verexpression of exogenous Syk on TF-1 cells by the
denovirus vector system induced enhancement of the
ell proliferation accompanied with enhancement of
he Erk activation by a dominant-positive effect. The
ignal transducer and activator of transcription
STAT) 5 seemed not to be associated with the CD43-

ediated cell proliferation. These results indicated
hat adhesion via CD43 induces the proliferation of
F-1 cells in the absence of growth factors in part by
yk-dependent Erk 1/2 signaling. © 2001 Academic Press
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Interaction of hematopoietic progenitor cells with
tromal cells via adhesion molecules is an important
rocess for the regulation of hematopoiesis. However,
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n cell proliferation, differentiation and death remain
oorly understood.
CD43 is a transmembrane sialoglycoprotein expressed

n the surface of almost all hematopoietic cells. It has
een regarded as an anti-adhesion molecule due to its
tructural character. On the other hand, it has been also
uggested that CD43 works as an adhesion molecule (1).
everal molecules are shown to be ligands for CD43 (2, 3),
hough it still remains to be elucidated whether they are
hysiological ligands or not. In addition, engagement of
D43 with a specific antibody mediates the activation of
eutrophils (4), monocytes (5), dendritic cells (6), T cells
7) and NK cells (8). Although its roles in mature hema-
opoietic cells are examined, those of hematopoietic pro-
enitor cells are poorly characterized (9–11). CD43 trans-
uces signaling that leads to the generation of
iacylglycerol and inositol phosphates, the mobilization
f intracellular Ca21 and the activation of protein kinase

(12). It has also been demonstrated that CD43 medi-
tes the tyrosine phosphorylation signaling (8, 10, 11, 13,
4). Syk is a cytoplasmic protein tyrosine kinase that is
idely expressed in hematopoietic cells (15). It has been
emonstrated that Syk is involved in coupling of acti-
ated immunoreceptors to downstream signaling events
hat mediate diverse cellular responses including prolif-
ration, differentiation and phagocytosis (16). In addi-
ion, recent studies have shown that Syk participates in
ntegrin-mediated signaling and have provided several
ines of evidence that Syk plays important roles in cell
dhesion (17, 18). In the present study, the effects of
dhesion via CD43 on cell proliferation and phosphory-
ation signaling were assessed in a growth factor-
ependent hematopoietic progenitor cell line, TF-1 (19)
y the use of anti-CD43 monoclonal antibody-coated
lates. In the course of cultivation, we examined cell
rowth, activation of Syk, and involvement of growth-
ssociated signaling molecules, Erk1/2 and STAT5.



MATERIALS AND METHODS
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Gene transfection studies. Gene transfection was performed by
t
b
T
n
p
i
s
S
o
v
i
m
M
c

R

t
e
t
t
p
I
e
a
l
I
w
t
r
m
p
c
t
l

T
g
l
a
i
t
C
f
g
m
c
d
H
C
t
T
d
g

v
i

Vol. 288, No. 1, 2001 BIOCHEMICAL AND BIOPHYSICAL RESEARCH COMMUNICATIONS
Antibodies and reagents. Anti-CD43 mAb DFT1 was obtained
rom Immunotech (Westbrook, ME). Isotype-matched control mouse
gG1 (MOPC-21) for DFT1 was obtained from Sigma (St. Louis, MO).
nti-phosphotyrosine mAb 4G10 was from Upstate Biotechnology

nc. (Lake Placid, NY). Anti-phospho-Erk mAb and rabbit anti-
hospho-STAT5 polyclonal Ab were purchased from Cell Signaling
echnology (Beverly, MA). Anti-STAT5 mAb, rabbit anti-Syk Ab and
oat anti-Erk Ab were products of Santa Cruz Biotechnology (Santa
ruz, CA). MTT was from Sigma (St. Louis, MO). polyvinylidene
ifluoride (PVDF) was purchased from Millipore (Bedford, MA). Pro-
ein A-sepharose beads were from Amersham Pharmacia Biotech
nc. (Uppsala, Sweden) and rhGM-CSF (specific activity: 5 3 107

/mg protein) was provided by Hoechst Japan Co. (Tokyo, Japan).

Preparation of antibody-coated plates. Culture plates or 96-well
icroplates were pre-coated for 3 h at room temperature with 20
g/mL antibody in adhesion buffer (20 mmol/L Tris/HCl [pH 8.2],
50 mmol/L NaCl) (8). The plates were blocked with 1% BSA in
dhesion buffer for 30 min at room temperature, washed once with
BS and then applied to cell proliferation and stimulation assays.

Cell proliferation and stimulation assays. TF-1 cells were kindly
rovided by Dr. T. Kitamura (Tokyo University, Tokyo, Japan). The
ells were incubated in growth factor-free culture medium (RPMI
640 supplemented with 10% heat-inactivated FCS, 2 mM
-glutamine, 100 U/mL penicillin and 100 mg/mL streptomycin) for
6 h prior to cell proliferation and stimulation assays. For cell pro-
iferation assays, TF-1 cells were cultured on the antibody-coated
6-well microplates for the indicated period. Cell proliferation was
ssessed by MTT assay (20). Cell viability was also confirmed by
rypan blue dye exclusion assay. For cell stimulation assays, TF-1
ells were cultured on the antibody-coated culture plates for the
ndicated period and then lysed in nonionic lysis buffer (1% Triton
-100, 50 mM Tris/HCl [pH 7.4], 150 mM NaCl, 5 mM EDTA, 1 mM
odium vanadate and 1 mM phenylmethyl sulfonyl fluoride).

Preparation of whole cell lysates and immunoprecipitates. Cell
ysates were kept on ice for 10 min followed by micro-centrifugation
t 15,000rpm for 10 min at 4°C. Supernatants were directly solubi-
ized with SDS sample buffer (2% SDS, 62.5 mM Tris/HCl [pH 6.8],
0% glycerol, 5% 2-mercaptoethanol and 0.001% bromophenol blue
nd) and boiled for 3 min. Immunoprecipitates were prepared by
ncubation of the cell lysates with indicated Abs for 1 h at 4°C, and
ubsequently with protein A-sepharose for another 1 h at 4°C. The
mmunoprecipitates were washed three times with lysis buffer. For
mmunoblotting analyses, the immunoprecipitates were boiled with
DS sample buffer for 3 min.

In vitro kinase assays. Immunoprecipitates were incubated in a
eaction mixture (50 mM Hepes/NaOH [pH 8.0], 10 mM sodium
anadate, 50 mM Mg acetate, 150 mM NaCl and 1 mM ATP) for 10
in at 30°C. The reaction was terminated by adding SDS sample

uffer and boiling for 3 min. The samples were separated by SDS–
AGE, transferred to PVDF membranes and subjected to immuno-
lotting analysis with anti-phosphotyrosine mAb.

Immunoblotting analyses. Whole cell lysates or immunoprecipi-
ates were separated by SDS–PAGE and transferred to PVDF mem-
ranes. The membranes were blocked with 1% BSA in low-salt
-TBS (10 mM Tris/HCl [pH 7.4], 100 mM NaCl containing 0.1%
ween 20) for 30 min at 37°C. This was followed by incubation with
rimary Abs in low-salt T-TBS for 1 h at room temperature. The
embranes were washed and incubated with horseradish

eroxidase-conjugated secondary Abs in low-salt T-TBS for 30 min at
oom temperature. After washing with low-salt T-TBS and subse-
uently with low-salt TBS (10 mM Tris/HCl [pH 7.4], 100 mM NaCl),
nhanced chemiluminescence (ECL) assays were performed to visu-
lize positive bands on X-ray films.
81
he adenovirus vector system. Adenovirus vectors were constructed
y the use of an adenovirus expression kit (Takara, Tokyo, Japan).
he cDNA fragment coding full-length wild-type porcine syk, kinase-
egative porcine syk or lacZ was inserted into the Swa1 site of the
AxCAwt cosmid vector. This vector contains the CAG promoter, but
n which the E1A, E1B and E3 genes are deleted. A virus clone which
trongly expresses wild-type Syk (pAxCA-Syk/wild), kinase-negative
yk (pAxCA-Syk/kn) or LacZ (pAxCA-LacZ) was prepared by homol-
gous recombination of the expression cosmid cassette and parental
iral genome, and amplified to achieve a stock with a titer of approx-
mately 109 plaque-forming units/ml (21). Aliquots of TF-1 cells were

ixed with the recombinant adenovirus solution at the indicated
OI and incubated for 1 h at 37°C. The cells were then subjected to

ell proliferation and stimulation assays.

ESULTS

Engagement of CD43 induces tyrosine phosphoryla-
ion of proteins including Syk in TF-1 cells. We first
xamined effects of engagement of CD43 on protein
yrosine phosphorylation in TF-1 cells by immunoblot-
ing analyses. TF-1 cells were allowed to adhere to the
lates coated with anti-CD43 mAb or control mouse
gG1. The increase in tyrosine phosphorylation of sev-
ral proteins was detected in the cells adherent to
nti-CD43 mAb-coated plates, while such phosphory-
ation was not detected in the cells cultured on control
gG1-coated plates (Fig. 1A). We next assessed
hether Syk is involved in CD43-mdiated signaling in

he same time-course study. As shown in Fig. 1B, ty-
osine phosphorylation of Syk was detected from 15
in in the cells adherent to anti-CD43 mAb-coated

lates, while it was not detected in the cells cultured on
ontrol IgG1-coated plates. These results indicated
hat engagement of CD43 induces tyrosine phosphory-
ation of proteins including Syk in TF-1 cells.

Engagement of CD43 induces the proliferation of
F-1 cells. Our observation that engagement of CD43
enerated tyrosine phosphorylation signaling (Fig. 1)
ed us to postulate that engagement of CD43 could
ffect the proliferation of TF-1 cells. Thus, we exam-
ned cell proliferation by MTT assay under the condi-
ions that TF-1 cells were allowed to adhere to anti-
D43 mAb-coated microplates in the absence of growth

actors. TF-1 cells proliferate only in the presence of
rowth factors such as GM-CSF (19). In our experi-
ent, TF-1 cells cultured on control IgG1-coated mi-

roplates resulted in death immediately after with-
rawal of growth factor (Fig. 2, closed circles).
owever, the number of viable cells cultured on anti-
D43 mAb-coated microplates increased by 1.5 times

he initial cell number on day 7 (Fig. 2, open circles).
hese results indicated that engagement of CD43 in-
uces the proliferation of TF-1 cells in the absence of
rowth factors.

Syk gene transfer to TF-1 cells by the adenovirus
ector system. Recent reports suggested that Syk is
nvolved in cell growth (26, 27). To examine whether
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D43-mediated cell proliferation was affected by the
odulation of Syk kinase activity, the exogenous syk

ene and its mutant were introduced to TF-1 cells by
he adenovirus vector system. First, we tested the eli-
ibility of the adenovirus vector system. To examine
ene transfection efficiency, TF-1 cells were infected
ith pAxCA-LacZ at 50 MOI. After cultivation for 4
ays, the cells were stained with 5-bromo-4-chloro-3-
ndolyl-b-D-galactoside (X-gal) and more than 90% of
he total cells proved to be positive for LacZ (data not
hown). To examine whether syk gene is successfully
ransfected, the expression of exogenous (porcine) Syk
as assessed by immunoblotting analysis with anti-
yk Ab. TF-1 cells were infected with pAxCA-Syk/wild
t 50 MOI and then cultured for 14 days. It was con-
rmed in a dose-escalating study that the expression of
xogenous Syk on day 4 reached plateau at 50 MOI
data not shown). As shown in Fig. 3, anti-Syk Ab
eacted on both human and porcine Syk, and they
ould be distinguishable each other from a little differ-
nce of mobilities under SDS–PAGE. The expression of
he exogenous Syk was abundant from day 1 to day 7
nd decreased thereafter. The expression of mutant
yk in pAxCA-Syk/kn-infected cells showed the similar
attern as that of pAxCA-Syk/wild-infected cells (data
ot shown). These results indicated that the adenovi-
us vector system brings about sufficient expression of
xogenous genes transiently in most of TF-1 cells at 50
OI.

CD43-mediated cell proliferation is affected by the
odulation of Syk kinase activity. We next assessed

he proliferation of exogenous Syk-overexpressing
ells. TF-1 cells were infected with pAxCA-Syk/wild or

FIG. 1. Time-course study of tyrosine phosphorylation of proteins i
F-1 cells were allowed to adhere to culture plates coated with anti-CD4
ubjected to immunoblotting analysis with anti-phosphotyrosine mAb 4G
ysates was loaded. (B) Lysates from the equivalent number of the
mmunoblotting analysis was performed with 4G10 (upper panel). The
82
AxCA-Syk/kn at 50 MOI and then cultured on anti-
D43 mAb-coated microplates for the indicated period

n the absence pf growth factors. The number of viable
ells was increased by 2.5 times the initial cell number
n wild-type Syk-overexpressing cells (Fig. 2, open
quares). On the other hand, the viable cell number
emained unaltered over time in kinase-negative Syk-
verexpressing cells (Fig. 2, open diamonds). It was
lmost the same in LacZ-overexpressing cells as that of
ntransfected cells (Fig. 2, open triangles versus open
ircles). From these data, Syk proved to have support-
ve effect on the proliferation of TF-1 cells initiated
y engagement of CD43 in the absence of growth
actors.

Syk was tyrosine-phosphorylated from day 1 to day 7
n untransfected cells adherent to anti-CD43 mAb-
oated plates (Fig. 4A, lanes 1–4). To test whether Syk
as activated when it was tyrosine-phosphorylated, we
erformed in vitro kinase assays of anti-Syk immuno-
recipitates. In the presence of ATP, the increase in
yrosine phosphorylation of Syk was detected in anti-
yk immunoprecipitates of untransfected cells cul-
ured for 4 days (Fig. 4B). As shown in Fig. 4A, the
yrosine phosphorylation of Syk was enhanced in wild-
ype Syk-overexpressing cells (lanes 5–7), whereas it
as suppressed in kinase-negative Syk-overexpressing

ells (lanes 8–10). In vitro kinase assays showed that
he increase in tyrosine phosphorylation of Syk was
etected in anti-Syk immunoprecipitates of wild-type
yk-overexpressing cells (Fig. 4C, lanes 1 and 2), while

t was only slightly detected in that of kinase-negative
yk-overexpressing cells (Fig. 4C, lanes 3 and 4). It is
matter of interest whether or not overexpression of

uding Syk by engagement of CD43 with anti-CD43 mAb in TF-1 cells.
Ab or control IgG1 for the indicated times. (A) Whole cell lysates were

. In each lane, the equivalent amount of protein (10 mg) from whole cell
s (1 3 106 cells) were immunoprecipitated with 2 mg anti-Syk Ab.
mbrane was reprobed with anti-Syk Ab (lower panel).
ncl
3 m
10

cell
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yk affects the expression of CD43 molecules. Hence
e performed flow cytometric analysis and confirmed

hat the expression of CD43 molecule on exogenous
yk-overexpressing TF-1 cells is almost the same level
s that of untransfected cells (data not shown). These
esults indicated that CD43-mediated cell proliferation
s affected by the modulation of Syk kinase activity.

To test the direct effect of Syk on the cell prolifera-
ion, exogenous Syk-overexpressing TF-1 cells were

FIG. 2. Growth of TF-1 cells cultured on antibody-coated micropla
ultured for 7 days on 96-well microplates coated with anti-CD43 mA
ere infected with the following adenovirus vectors at 50 MOI o
icroplates, closed squares for control IgG1-coated microplates); pA

losed diamonds for control IgG1-coated microplates); pAxCA-LacZ (
or control IgG1-coated microplates). Cell proliferation was evaluated
han 3 independent experiments. P , 0.001 (*), wild-type Syk-ov
ntransfected cells cultured for corresponding period on anti-CD43 m
ersus untransfected cells cultured for 7 days on control IgG1-coate
83
ultured on control IgG1-coated microplates for the
ndicated period in the absence of growth factors. The
oss of viability was observed, but it was rescued to
ome extent in wild-type Syk-overexpressing cells (Fig.
, closed squares) compared with that of untransfected
ells (Fig. 2, closed circles) on day 7. It was not affected
n LacZ-overexpressing (Fig. 2, closed triangles) or in
inase-negative Syk-overexpressing cells (Fig. 2,
losed diamonds).

in the absence of growth factors. TF-1 cells (1 3 104 cells/well) were
pen circles) or control IgG1 (closed circles). Some aliquots of the cells
day 0: pAxCA-Syk/wild (open squares for anti-CD43 mAb-coated
A-Syk/kn (open diamonds for anti-CD43 mAb-coated microplates,
n triangles for anti-CD43 mAb-coated microplates, closed triangles
MTT assays on day 4 and day 7. Results are the means 6 SD of more
xpressing cells or kinase-negative Syk-overexpressing cells versus
coated microplates; P , 0.01 (#), wild-type Syk-overexpressing cells
icroplates. NT, untransfected cells. C-IgG, control IgG1.
tes
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Engagement of CD43 induces sustained activation of
rk1/2 in TF-1 cells. GM-CSF activates Janus ki-
ase (JAK) 2-STAT5 and Ras-mitogen-activated pro-
ein kinase (MAPK) signalings to induce the prolif-
ration of TF-1 cells (22, 23). We examined whether
ngagement of CD43 gives rise to the growth factor-
ediated signaling in TF-1 cells. On stimulation
ith 10ng/mL rhGM-CSF, the tyrosine phosphoryla-

ion of STAT5 occurred in a time-dependent manner
Fig. 5A). On the other hand, its phosphorylation was
either detected in a time-course (Fig. 5A) nor in a
ay-course study (data not shown) by engagement of
D43. As for Erk, engagement of CD43 induced
ustained phosphorylation of Erk1/2 from day 1 to
ay 7 (Fig. 5B). Next, we assessed the effects of
verexpression of exogenous Syk on the phosphory-
ation of Erk1/2. As shown in Fig. 5C, the phosphor-
lation of Erk1/2 was enhanced in wild-type Syk-
verexpressing cells, while it was suppressed in
inase-negative Syk-overexpressing cells. These re-

FIG. 3. Expression of exogenous (porcine) Syk protein in TF-1
ells by the adenovirus vector system. TF-1 cells were infected with
AxCA-Syk/wild at 50 MOI on day 0 and cultured for the indicated
ays. Whole cell lysates were subjected to immunoblotting analysis
ith anti-Syk Ab. In each lane, the equivalent amount of protein (4
g) from whole cell lysates was loaded.

FIG. 4. (A) Day-course study of tyrosine phosphorylation of Syk
ere allowed to adhere to anti-CD43 mAb-coated culture plates for t
ith pAxCA-Syk/wild (lanes 5–7) or pAxCA-Syk/kn (lanes 8–10) at 50
ere immunoprecipitated with 1 mg anti-Syk Ab. Immunoblotting
anel). The membrane was reprobed with anti-Syk Ab (lower pane
mmunoprecipitates in TF-1 cells adherent to anti-CD43 mAb-coate
ulture plates for 4 days. Some aliquots of the cells were infected wit
) at 50 MOI on day 0. Lysates from the equivalent amount of protein
mmunoprecipitates were subjected to in vitro kinase assays in
hosphotyrosine mAb 4G10 (upper panel). Each membrane was rep
84
ustained activation of Erk1/2, which is affected by
he modulation of the kinase activity of Syk.

ISCUSSION

TF-1 cells are strictly growth factor-dependent and
ave the ability to differentiate toward both mature
rythroid and myeloid lineage cells (19). Such cells are
onsidered to have some properties close to primary
ematopoietic progenitor cells (24). In the present
tudy, we showed that adhesion to anti-CD43 mAb-
oated plates induced the proliferation of TF-1 cells in
he absence of growth factors (Fig. 2). The result pro-
ides a possibility that interaction with stromal cells
ia CD43 is involved in the proliferation of hematopoi-
tic progenitor cells in the bone marrow environment.
t was reported that CD34-positive primitive quiescent
ells cultured on anti-CD43 mAb-coated plates showed
esistance to apoptosis (9). Taken together, CD43-
ediated signaling seems to have a supportive effect

n the growth of hematopoietic progenitor cells in qui-
scent status.
Constitutive activation of Syk by engagement of CD43

Fig. 4) led us to postulate that Syk is involved in CD43-
ediated proliferation of TF-1 cells. Piceatannol has been
sed as an inhibitor of Syk, but it was demonstrated to

nhibit not only Syk but also other protein tyrosine ki-
ases (25). We therefore conducted gene transfection
tudies to examine the effects of modulation of Syk ki-
ase activity on the cell proliferation. The Syk activity
as enhanced in wild-type Syk-overexpressing cells,
hile it was suppressed in kinase-negative Syk-

engagement of CD43 with anti-CD43 mAb in TF-1 cells. TF-1 cells
indicated days (lanes 1–4). Some aliquots of the cells were infected
OI on day 0. Lysates from the equivalent amount of protein (400 mg)
lysis was performed with anti-phosphotyrosine mAb 4G10 (upper
NT: untransfected cells. (B, C) In vitro kinase assays of anti-Syk
lates. TF-1 cells were allowed to adhere to anti-CD43 mAb-coated
AxCA-Syk/wild (C, lanes 1 and 2) or pAxCA-Syk/kn (C, lanes 3 and
0 mg) were immunoprecipitated with 2 mg anti-Syk Ab. The anti-Syk
e presence or absence of ATP and immunoblotting with anti-
ed with anti-Syk Ab (lower panels). NT, untransfected cells.
by
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verexpressing cells (Fig. 4). Cell proliferation was af-
ected in proportion to Syk kinase activity (Fig. 2). These
esults indicate that Syk has supportive effect on the
roliferation of TF-1 cells initiated by engagement of
D43. Recently several studies have shown the in-
olvement of Syk on cell growth, but effects of Syk on
ell growth are controversial (26, 27). One study
emonstrated that transfection of wild-type Syk in-
ibited the growth of breast cancer cells (26). The
ther suggested that Syk had supportive effects on
he growth of human umbilical vein endothelial cells
HUVECs) (27). In hematopoietic cells, it was dem-
nstrated that TEL-Syk fusion protein contributed to
he advance of myelodysplastic syndrome and to the
rowth factor-independent cell proliferation of mu-
ine leukemia BaF3 cells (28), but the direct effect of
yk on cell proliferation has not been documented. In
ur observation, the loss of viability after growth
actor withdrawal was significantly rescued to some
xtent in wild-type Syk-overexpressing TF-1 cells
Fig. 2, closed squares). Consistent with the results

FIG. 5. (A) Time-course study of phosphorylation of STAT5 by e
ere either allowed to adhere to anti-CD43 mAb-coated culture pl
g/ml rhGM-CSF for the indicated times. Whole cell lysates were
upper panel). In each lane, the equivalent amount of protein (10 m
ith anti-STAT5 mAb (lower panel). (B, C) Day-course study of ph

n TF-1 cells. TF-1 cells were allowed to adhere to anti-CD43 mA
hole cell lysates were subjected to immunoblotting analysis wit

quivalent amount of protein (10 mg) from whole cell lysates w
AxCA-Syk/wild or pAxCA-Syk/kn at 50 MOI on day 0. Each mem
anel). The phosphorylation level of Erk 1/2 proteins was normaliz
anel). The density of each protein band was measured by ATT
ntransfected cells.
85
n HUVECs, Syk seemed to have some supportive
ffects on cell growth in human growth factor-
ependent hematopoietic progenitor TF-1 cells.
A close relationship between Syk and Erk has been

eported (29). Enhancement of the Syk activity induced
nhancement of the cell proliferation (Fig. 2) and the
rk1/2 activity (Fig. 5C) in TF-1 cells adherent to anti-
D43 mAb-coated plates. On the other hand, suppres-
ion of the Syk activity induced suppression of the cell
roliferation (Fig. 2) and the Erk1/2 activity (Fig. 5C).
hese results suggested that Erk1/2 participates in the
ell proliferation initiated by engagement of CD43 as a
ownstream molecule of Syk in TF-1 cells.
In summary, our results suggest that adhesion via CD43

nduces the proliferation of TF-1 cells in the absence of
rowth factors in part by means of Syk-dependent Erk1/2
ignaling pathway. STAT5 seems not to be associated
ith CD43-mediated cell proliferation. Though detailed

unctions of CD43 and Syk in cell proliferation and intra-
ellular signaling with respect to CD43-mediated cell pro-
iferation remain to be understood, our study could pro-

agement of CD43 with anti-CD43 mAb in TF-1 cells. (A) TF-1 cells
s or incubated in suspension in polypropylene microtubes with 10
bjected to immunoblotting analysis with anti-phospho-STAT5 Ab
from whole cell lysates was loaded. The membrane was reprobed
horylation of Erk1/2 by engagement of CD43 with anti-CD43 mAb
oated culture plates for the indicated days (B) or for 4 days (C).
nti-phospho-Erk mAb (B and C, upper panels). In each lane, the

loaded. In (C), some aliquots of the cells were infected with
ne was reprobed with anti-Erk Ab (B, lower panel, and C, middle
to the expression level of corresponding Erk1/2 proteins (C, lower
Densitograph version 4.1 software (ATTO, Tokyo, Japan). NT,
ng
ate
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g)
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