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ABSTRACT The binding of interleukin 2 (IL-2) to the IL-2
receptor (IL-2R) induces a rapid increase in tyrosine phos-
phorylation of cellular proteins. In a previous study, we have
shown that p56Ick (lck), a src-family protein tyrosine kinase
(src-PTK), physically and functionally associates with the
IL-2R (3 chain (IL-2Rf3). To further investigate a role of
src-PTKs in IL-2 signaling, we analyzed a mouse pro-B-cell
line, in which Ick is not expressed detectably. We observed that
in this cell line, IL-2 induces activation of at least two src-PTKs,
p59fYn (fyn) and p53/56iYn (lyn). Interestingly, stimulation of
this cell line with IL-3 also induces activation of src-PTKs. The
activation offtn or lyn seems to be selective for stimulation with
IL-2 or IL-3 since stimulation with IL-6 fails to activate them.
Furthermore, we provide evidence for the physical association
offyn with IL-2R13. Taken together with previous results, our
current study suggests that different src-PTKs, each of which
is expressed in a cell-type-specific manner, can participate in
the IL-2 signal transduction.

Interleukin 2 (IL-2) exerts its effects through binding to the
functional IL-2 receptor (IL-2R) (1, 2). At least three IL-2R
components have been identified: the a chain (IL-2Ra) (3-5),
the p chain (IL-2Rp) (6), and the ychain (IL-2Ry) (7). Among
them, IL-2R8 plays a critical role in the intracellular signal
transmission of IL-2 (8, 9); however, no kinase activity has
been ascribed to IL-2RP (6, 10). On the other hand, one of the
early biochemical events observed after T-cell stimulation by
IL-2 is the increased tyrosine phosphorylation of cellular
proteins (11, 12). In this regard, evidence for the physical
association of protein tyrosine kinase (PTK) activity with
IL-2R has been reported (13, 14), and we have shown that
p56lck (lck) physically and functionally associates with IL-
2R(3 in a natural killer-like cell line. In addition, IL-2 stimu-
lation of peripheral blood lymphocytes results in the activa-
tion of lck in vitro (15). A similar observation has also been
reported in T-cell lines (16).

lck is a member of the src-family PTK (src-PTK) (17, 18),
a family that consists of eight well-described membrane-
bound PTKs and is expressed in T cells and natural killer cells
predominantly (19, 20). However, IL-2 can also exert bio-
logical effects on cells in which lck is not expressed detect-
ably. Indeed, B cells and monocytes proliferate and differ-
entiate in response to IL-2 (2). A recent report showed that
IL-2-induced cell proliferation is inhibited by specific inhib-
itors of PTK in an lck-negative cell line (21). These obser-
vations suggest that a PTK(s) other than lck could be involved
in the IL-2 signaling pathway.

Given that the catalytic domain of Ick is primarily respon-
sible for its interaction with IL-2R,3 (15) and that src-PTKs
share the highly conserved sequence within this domain (20,
22), we considered the possibility that another src-PTK(s)
could interact with IL-2R,8. In this context, we examined a
pro-B-cell line in which Ick was not expressed detectably.

MATERIALS AND METHODS
Cell Culture and DNA Transfection Experiments. The

cDNA transfections into COS cells were performed using the
calcium phosphate method as described (15). The mouse
IL-3-dependent pro-B-cell line BAF-B03 (8) and its deriva-
tives were maintained in RPMI 1640 medium supplemented
with 10% fetal calf serum and 20%o WEHI-3B conditioned
medium (as a source of IL-3). BAF-B03 was stably trans-
fected with the expression vector for the human IL-2R3,
pEF/,3 (23), along with a neomycin-resistant gene by the
electroporation method. After DNA transfer, neomycin-
resistant clones were selected as described (9). One of these
clones (14B) expresses IL-2R,l at least 10-fold higher than
another BAF-B03-derived transfectant (F7), as judged by
flow-cytometric analysis (T.M. and T.T., unpublished data)
[F7 expresses about 9000 sites of the high-affinity IL-2R per
cell, which is composed of endogenous IL-2Ra and cDNA-
directed human IL-2RP (8)]. BAFh130 (24) was kindly pro-
vided by T. Taga and T. Kishimoto (Osaka University). To
induce growth factor starvation, cells were washed three
times with RPMI 1640 medium supplemented with 10% fetal
calf serum and incubated in medium lacking other added
growth factors for 12 hr prior to stimulation.

Plasmid Construction. The expression vectors for IL-2RB
(pdKCR/3), for Ick (pdKCR-lck), and for the chimeric mole-
cule between Ick and insulin receptor [pdKCR (lck/insR)]
have been described (15). The plasmids, NT-18 (17), MM23.3
(25), and pmhck, contain the entire coding regions of mouse
Ick, fyn, and hck, respectively. To construct a vector ex-
pressing lck/hck, a Stu I-Nco I fragment from NT-18 and a
Nco I-Pvu II fragment from pmhck were ligated into the Sma
I-cleaved pdKCRS vector. To construct a vector expressing
Ick/fyn, MM23.3 was digested with PmaCI and Stu I. This
fragment was subcloned into a pUC19 vector, which was
cleaved with Nco I and Sma I, using a synthetic oligonucle-
otide linker of the sequence:

5'-CATGGGCTAAAGATGCTTGGGAAGTTGCAC-3'
5'-GTGCAACTTCCCAAGCATCTTTAGCC-3'

Abbreviations: IL, interleukin; IL-2R, IL-2 receptor; mAb, mono-
clonal antibody; PTK, protein tyrosine kinase.
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Nine Cambridge Center, Cambridge, MA 02142.
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The resultant recombinant plasmid was digested with Nco I
and HincII; the recovered fragment and the Stu I-Nco I
fragment from NT-18 were ligated into the Sma I-cleaved
pdKCRS vector.

Antibodies and Reagents. The rabbit anti-lck antiserum
195.7 has been described (26). Antibodies for each of other
src-PTKs were kindly provided by the following: rabbit
anti-fyn antiserum anti-FYN N (27), T. Kawakami (La Jolla
Institute for Allergy and Immunology); mouse anti-lyn mono-
clonal antibody (mAb) Lyn 8 (28), Y. Yamanashi and T.
Yamamoto (University ofTokyo); mouse anti-yes mAb 3H9,
T. Akiyama and K. Toyoshima (Osaka University); mouse
anti-fgr mAb FGA12, Takeda Chemical Industries (Osaka);
mouse anti-v-src mAb 327, purchased from Oncogene Sci-
ence (Uniondale, NY). Two mouse mAbs against the human
IL-2R,8, Mik-,B1 (29) and Tu-27 (30), were kindly provided by
M. Tsudo (Unichika Chuo Hospital, Kyoto) and K. Sug-
amura (Tohoku University, Sendai, Japan), respectively.
The rat mAb M1/9 can recognize T-cell and B-cell forms of
mouse CD45. Rabbit polyclonal anti-phosphotyrosine anti-
body (31) was a generous gift from L. E. Samelson (National
Institutes of Health). Recombinant human IL-2, recombinant
human IL-6, and the soluble IL-6 receptor (32) were kindly
provided by Takeda Chemical Industries, Ajinomoto (Ka-
wasaki, Japan), and Tosoh (Tokyo), respectively.

Immunoprecipitation and Immunoblotting. In transient
cDNA expression studies in COS cells, experiments were
performed as described (15). BAF-B03 and its derivatives
were washed with phosphate-buffered saline and solubilized
with lysis buffer [20 mM Tris HCl (pH 8.0), 1% (vol/vol)
Nonidet P-40, 150 mM NaCl, 50 mM NaF, 100 ,uM Na3VO4,
1 mM phenylmethylsulfonyl fluoride, 10 ,g of leupeptin per
ml, 10 ,g of aprotinin per ml, 1 ug of pepstatin A per ml] for
20 min at 4°C. The samples were immunoprecipitated with
indicated antibodies, subjected to SDS/PAGE (10% gel), and
electrophoretically transferred to poly(vinylidene difluoride)
(PVDF) membrane filters (Immobilon, Millipore). After
blocking with TBST milk [10 mM Tris HCl (pH 8.0), 150 mM
NaCl, 0.5% Tween 20, 5% non-fat dry milk], membranes
were incubated with anti-FYN N or lyn 8 (1:1000 dilution in
TBST milk) overnight at 4°C. Then filters were washed with
TBST milk and incubated with alkaline phosphatase-
conjugated goat anti-rabbit or anti-mouse immunoglobulin
antibody (Tago) (1:1000 dilution in TBST milk) for 2 hr at
room temperature. The filters were washed with TBST milk
and TBST serially and developed with nitroblue tetrazolium
and 5-bromo-4-chloro-3-indolyl phosphate.

Factor-starved cells were stimulated with saturating
amounts of cytokines, 5 nM human recombinant IL-2, or 20%
WEHI-3B conditioned medium for 10 min at 37°C. Cells were
centrifuged and solubilized with lysis buffer. After centrifu-
gation, supernatants were mixed with the Laemmli buffer and
boiled. Subsequently, samples were subjected to SDS/
PAGE (10% gel). Separated proteins were electrophoreti-
cally transferred to PVDF membrane filters. The filters were
then incubated with anti-phosphotyrosine antibody, washed,
and subjected to autoradiography as described (33).

In Vitro Kinase Assay. Cells were stimulated with IL-2 or
IL-3 as described above. BAFh130 cells were treated with 30
mg ofrecombinant human IL-6 per ml in the presence of 10 mg
of soluble IL-6 receptor per ml. Preparation of cell lysates and
subsequent immunoprecipitation were performed as described
above. The immune complexes were washed five times with
the lysis buffer and washed once with kinase buffer [25 mM
Hepes (pH 7.2), 0.1% (vol/vol) Nonidet P-40, 10 mM MgCl2,
3 mM MnCl2, 30 ,uM Na3VO4] and resuspended in 40 ,ul of
kinase buffer containing 3.75 ,tM cold ATP and 5 ,ug of rabbit
muscle enolase as an exogenous substrate. After the addition
of 10,uCi of [_-32P]ATP (1 Ci = 37 GBq), the reaction mixture
was incubated for 5 min at room temperature and the reaction

was terminated by the addition of the Laemmli buffer (during
this period of incubation, kinase reactions proceeded linearly;
data not shown). Samples were then subjected to SDS/PAGE
(10/20% gradient gel) under reducing conditions. The gels
were treated with 1 M KOH for 1 hr at 55°C as described (34)
and subjected to autoradiography.

RESULTS
IL-2R,3 Can Physically Associate with the Catalytic Domains

of src-PTKs. To examine whether homologous catalytic do-
mains of src-PTKs can mediate interaction with IL-2RP, we
generated two cDNAs encoding chimeric kinases called lckl
hck and Ick/fyn, containing the modulatory domain of Ick and
the catalytic domain of either hck or fyn (Fig. 1A). These
cDNAs were expressed in COS cells with or without IL-2R,B
cDNA. Levels of cell-surface expression of IL-2RP in each
sample were comparable as assessed by flow-cytometric anal-
ysis (data not shown). Immunoblotting of the whole cell
lysates with the anti-lck antiserum 195.7 revealed that the
electrophoretic mobilities of the chimeric proteins were con-
sistent with their predicted sizes [all chimeras contain the
epitope (residues 5-148) recognized by 195.7 (26)]. We also
occasionally observed bands of slower gel mobilities in addi-
tion to those predicted for the wild-type Ick and chimeras (Fig.
1B Upper). The appearance of these slower-mobility bands
may be due to variable phosphorylations of serine/threonine
residues in the modulatory domain ofIck (35, 36). From lysates
of COS cells, IL-2RP was immunoprecipitated with Mik-p1
and immunoprecipitates were analyzed by immunoblotting
with 195.7. As shown in Fig. 1B, the Ick/hck and Ick/fyn as
well as the wild-type Ick were found in Mik-31 immunopre-
cipitates (Fig. 1B Lower, lanes 7, 9, and 3, respectively).
Consistent with our previous observation (15), a chimera
containing the catalytic domain of the insulin receptor (Ickl
insR) was not coprecipitated with IL-2R,8 (Fig. 1B, lane 5).
These results suggest that the catalytic domain of hck orfyn is
also able to mediate interaction with IL-2Rf3 (see Discussion).

Increased Tyrosine Phosphorylation of Cellular Substrates
Following IL-2 or IL-3 Stimulation of a Pro-B-Cell Line. A
mouse IL-3-dependent pro-B-cell line, BAF-B03, expresses
IL-2Ra and IL-2R-y, but not IL-2R,B, endogenously. When
the human IL-2R,8 cDNA is expressed in BAF-B03, this cell
acquires the ability to proliferate continuously in response to
IL-2 (8). 14B is a derivative ofBAF-B03, which expresses the
human IL-2R,8 at a high level (see Materials and Methods).
In immunoblotting with anti-phosphotyrosine antibody, IL-2
treatment of 14B induced an apparent increase in the tyrosine
phosphorylation of proteins with apparent molecular masses
of 85 kDa (pp85) and 52 kDa (pp52) predominantly (Fig. 2).
Tyrosine phosphorylation ofthese proteins increased starting
at 5 min after stimulation, reached a peak at 10-20 min, and
declined thereafter (data not shown). Interestingly, IL-3
treatment also induced a pattern of tyrosine phosphorylation
of cellular proteins similar to that following IL-2 treatment
(Fig. 2).

Expression of src-PTKs in 14B. The above result suggests
that IL-2 or IL-3 stimulation induces activation of PTKs in
14B. RNA blotting analysis of BAF-B03 revealed detectable
amounts of fyn, lyn, src, and yes transcripts but not Ick
transcripts among eight src-PTKs assayed (data not shown).
To verify the expression of src-PTKs in 14B, cell lysates were
subjected to immunoprecipitation by a series of antibodies
specific for each of the src-PTKs. Immunoprecipitated ki-
nases were autophosphorylated by the in vitro kinase assay
(Fig. 3). An anti-lyn antibody immunoprecipitate contained
two phosphoproteins at 53 and 56 kDa, corresponding to two
alternatively spliced forms of lyn (37), following the kinase
reaction. Similarly, an anti-fyn antibody immunoprecipitate
contained a 59-kDa phosphoprotein corresponding to the
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FIG. 1. Association of IL-2R,3 with chimeric Ick molecules. (A)
Schematic depiction of chimeric Ick molecules. Chimeric molecules
were constructed as described in the text. In brief, the modulatory
domain of Ick (residues 1-233 or 144) was fused to the catalytic
domains of hck (residues 228-503), fyn (residues 257-534), or the
insulin receptor (residues 947-1343), respectively. (B) Coprecipita-
tion of the chimeric Ick molecules with IL-2R,B. COS cells were
transfected with the following cDNAs: IL-2R13 alone (lane 1), Ick
alone (lane 2), Ick plus IL-2R,8 (lane 3), lck/insR alone (lane 4),
Ick/insR plus IL-2R,3 (lane 5), Ick/hck alone (lane 6), lck/hck plus
IL-2R,B (lane 7), Ick/fyn alone (lane 8), Ick/fyn plus IL-2R13 (lane 9).
Associations between the chimeric Ick molecules and IL-2R13 were
evaluated as described (15). (Upper) Anti-lck immunoblot of whole
cell lysates. (Lower) Anti-lck immunoblot of Mik-f31 immunoprecip-
itates.

autophosphorylated form offyn. In contrast, other src-PTKs
could not be detected.

Activation of src-PTKs Following IL-2 or IL-3 Stimulation.
We next examined the functional status of these src-PTKs
following stimulation with IL-2 by the in vitro kinase assay
using enolase as an exogenous substrate. As shown in Fig.
4A, IL-2 treatment induced a 3- to 4-fold increase in the total
cellular kinase activities of lyn (Left) and fyn (Right), as
judged by the extent of phosphorylation of enolase. IL-3
treatment also induced activation of both kinases in a manner

30 _ "

FIG. 2. Increased tyrosine phosphorylation of cellular substrates
following IL-2 or IL-3 stimulation of 14B. After stimulation with
either IL-2 or IL-3, whole cell lysates of 14B were analyzed by
immunoblotting using anti-phosphotyrosine antibody. The arrow-
heads indicate two major tyrosine-phosphorylated cellular substrates
with apparent molecular masses of 52 kDa (pp52) and 85 kDa (pp85).

similar to the IL-2 treatment. This seems to reflect an
increase in the specific kinase activity since we observed no
detectable change in the amount of lyn orftn protein with or
without stimulation (Fig. 4B). Activation of these kinases
begins within 2-5 min after stimulation and peaks at 10 min
(data not shown). In BAF-B03 stably transfected with the
gpl3O cDNA (BAFh13O) (24), IL-6 has been shown to induce
an increase in the tyrosine phosphorylation of gpl3O (38).
Therefore we examined whether IL-6 also induces activation
ofsrc-PTKs (Fig. 4C). We found that although IL-3 treatment
resulted in the activation of both kinases, stimulation with
IL-6 had no effect on the activity of either lyn or fyn. We
confirmed that BAFh13O is capable of responding to IL-6
stimulation on the basis of the apparent increase of [3H]thy-
midine incorporation (data not shown) as described (38).
Therefore these results suggest that the activation of src-
PTKs in response to IL-2 or IL-3 does not reflect some
general event in this cell but rather is selective for activation
by these cytokines.
A src-PTK, fyn, Physically Associates with IL-2Rfl in 14B.

We next addressed the issue of whether lyn orfyn physically
interacts with IL-2Rp. To test this possibility, lysates of 14B
were immunoprecipitated either with Mik-,B1 or with M1/9
(mAb against CD45) as a control (surface expression of
IL-2RP and endogenous CD45 were comparable as assessed
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FIG. 3. Panel ofsrc-PTKs expressed in 14B. Lysates of 14B were
immunoprecipitated with indicated antibodies against each src-PTK
or rabbit whole IgG (control) (Jackson ImmunoResearch). Individual
immunoprecipitates were subjected to in vitro kinase assay. Open
arrowheads indicate autophosphorylated p531Yn and p56'Yn; the solid
arrowhead indicates autophosphorylated p59fyn.
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FIG. 4. Activation of lyn (Left) and fyn (Right) following stim-
ulation with cytokines. (A) In vitro kinase assay in 14B. After
stimulation with culture medium (control) (lanes 1 and 4), IL-2 (lanes
2 and 5), or IL-3 (lanes 3 and 6), lysates of 14B were immunopre-
cipitated with specific antibodies for lyn orfyn. lyn orfJn kinase was

analyzed for in vitro kinase activities using enolase as an exogenous

substrate. Positions of pS3lYn, p561Yn, p59fyn, and enolase are indi-
cated. (B) Immunoblots of lyn andfin proteins. Whole cell lysates of
14B (5 x 105 cells) were analyzed by immunoblotting using anti-lyn
antibody (Left). The lysates of 14B (1 x 106 cells) were immuno-
precipitated with anti-fyn antibody and immunoprecipitates were

analyzed by immunoblotting using anti-fyn antibody (Right). Posi-
tions of pS31Yn, p56'Yn, and p59fyn are indicated. (C) In vitro kinase
assay in BAFh130. BAFh130 was stimulated with culture medium
(control) (lanes 1 and 4), IL-6 (lanes 2 and 5), or IL-3 (lanes 3 and 6).
Subsequent procedures were performed as described for A.

by flow-cytometric analysis; data not shown). The immuno-
precipitates were each examined by immunoblotting with an

antibody specific forfyn or lyn. As shown in Fig. 5A, fyn was

specifically identified in the Mik-,1 immunoprecipitate (lane
1). Another mAb against IL-2Rp, Tu-27, provided essentially
identical results (data not shown). For the coprecipitation of
fyn, the presence of IL-2R,8 is absolutely required (Fig. 5B).
These results indicate that fyn physically associates with
IL-2R,B in 14B. In contrast, we could not detect lyn in the
Mik-,B1 immunoprecipitate (Fig. 5C). Based on densitometric
analysis, we estimate that -0.6-1.2% of the total cellularfyn
were coprecipitated with IL-2RP.

DISCUSSION
In this study, we demonstrate that a src-PTK,fyn, physically
and functionally associates with IL-2R,8 in an Ick-negative
pro-B-cell line. Taken together with our previous results, it is
suggested that several src-PTKs can physically and function-
ally associate with IL-2R,8. This notion is intriguing since
Ick-negative hematopoietic cells are also known to proliferate

or differentiate in response to IL-2 (2). Although it remains
unclear how one receptor molecule can associate with dif-
ferent src-PTKs, it is possible that a structural similarity
conserved within src-PTKs is involved in these interactions.
As we reported previously, the N-terminal half of the

catalytic domain of Ick is primarily responsible for its inter-
action with IL-2R/3 (15). This domain represents the region of
highest sequence homology within src-PTKs (20, 22). The
ability of chimeras, lck/hck and Ick/fyn, to associate with
IL-2R13 appears to reflect their structural similarities. We
have found previously that the modulatory domain of Ick by
itself failed to associate with IL-2R,8. Furthermore, consis-
tent with this finding, internal deletions introduced into this
domain did not abrogate the association with IL-2Rf8 (15).
Therefore, this interaction seems to be mediated principally
by the catalytic domain of hck, fyn, or Ick. These results
suggest the existence of a common structural determinant
within the catalytic domains of src-PTKs essential for medi-
ating the association with IL-2R,3. Such a determinant is
apparently not present in the catalytic domain of the insulin
receptor, which is phylogenically distant from src-PTKs. The
existence of such a common structural determinant is further
supported by the observation that fn physically associates
with IL-2Rf in 14B. Such an association may not be re-
stricted to this pro-B-cell line. In fact, it was recently
reported that fyn is functionally coupled to IL-2 signaling in
a T-cell line (39). Thus, we infer that such functional coupling
is also mediated by physical association between fyn and
IL-2R13. In agreement with our results, it was recently
reported that activation of lyn is induced by IL-2 in F7 (40),
another BAF-B03 stably transfected with the IL-2RP cDNA
(8). We did not detect any coprecipitation of lyn with IL-2RP,
despite the fact that lyn is expressed in higher amounts than
fyn in these cells. We have observed that in BAF-B03
expressing a mutant IL-2RB that fails to interact with Ick,
tyrosine phosphorylation of cellular proteins is induced by
IL-3 but not by IL-2 (45). This suggests the importance of the
physical association between IL-2R,B and src-PTKs in the
induction of tyrosine phosphorylation. From our present
findings, it is likely that the IL-2-induced PTK activation in
BAF-B03 is initially triggered by fyn, which interacts with
IL-2R/3. This raises the question as to the activation mech-
anism of lyn, which apparently fails to interact with IL-2Rp8.
It is possible that the initial fn activation induces the
subsequent activation of other src-PTKs that are not physi-
cally associated with IL-2Rf3--i.e., activation of yn may be
a prerequisite for the activation of lyn. Obviously, this issue
requires further clarification.

In addition to IL-3, IL-2 (8) or IL-6 (24, 38) also induces
proliferative responses in BAF-B03. Accumulating evidence
suggests that an increase in tyrosine phosphorylation of
cellular proteins is one of the early biochemical events
following IL-3 (41) or IL-6 (38) stimulation. Consistent with
our current finding, a previous report showed that IL-2 and
IL-3 induce similar patterns of tyrosine phosphorylation of
cellular proteins in a hematopoietic cell line (42). Further-
more, our results indicate that IL-2 or IL-3, but not IL-6,
induces an increase in the in vitro kinase activity of lyn and
fyn in BAF-B03. These findings suggest that the signaling
pathway of IL-2 or IL-3 is different from that of IL-6, at least
in terms of the functional coupling to fyn or lyn. Recent
studies indicate that gpl30 is involved in signal transmission
of IL-6, leukemia inhibitory factor, and oncostatin M in a
redundant manner (43), and, in view of our present findings,
it is possible that the signaling pathway(s) for these cytokines
is mediated by PTKs other than src-PTKs. Interestingly,
stimulation with IL-6 provokes ligand-induced DNA synthe-
sis in BAF-B03 but does not support its long-term growth
(38). However, it is not clear at present whether this differ-
ence is due to utilization of PTKs other than src-PTKs.
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FIG. 5. Coprecipitation offtn with IL-2R,3 in 14B. (A) The lysates of 14B (6 x 107 cells) were immunoprecipitated with Mik-,l (mAb against
IL-2Rf8) (lane 1) or M1/9 (mAb against CD45) (lane 2). The lysate of 14B (1 x 106 cells) was immunoprecipitated with anti-fiyn antibody (lane
3). Immunoprecipitates were subsequently analyzed by immunoblotting using anti-fyn antibody. An arrowhead indicates the position of p59fYn.
(B) The lysates of BAF-B03 (lane 1) or 14B (lane 2) (5 x 107 cells, respectively) were immunoprecipitated with Mik-13l. The immunoprecipitates
were analyzed by immunoblotting using anti-fyn antibody. An arrowhead indicates the coprecipitated p59fyn. (C) The lysates of 14B (6 x 107
cells) were immunoprecipitated with Mik-,81 (lane 1) or M1/9 (lane 2). Immunoprecipitates were subsequently analyzed by immunoblotting using
anti-lyn antibody. As a positive control, the whole cell lysate of 14B (5 x 105 cells) was examined (lane 3). Arrowheads indicate positions of
p53lyn and p56lYn.

In a recent study, it was demonstrated that stimulation of
BAF-B03 by IL-2 or IL-3 induces the transcription of a
common set of nuclear protooncogenes and that induction of
c-fos or c-jun is apparently mediated by the PTK pathway
(44). Our present results suggest that it is most likely thatftn,
lyn, or both, is responsible for the induction of these genes in
BAF-B03. The demonstration that signaling by IL-2 or IL-3
induces similar nuclear protooncogenes and involves similar
src-PTKs implies that they share a common or similar
mechanism of signal transmission in this pro-B-cell line.
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