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Insulin-like growth factor-1 induces
rapid tyrosine phosphorylation
of the vav proto-oncogene product
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Abstract

The vav proto-oncogene product (p95"™"}) s specifically
expressed in cells of hematopoietic origin and has one sre
homology 2 (SH2) domain, two SH3 domains, and motifs tvp-
ical of guanine exchange factors. Insulin-like growth factor-1
{IGF-1) receptors are expressed on a variety of hematopoietic
cells and, upon ligand binding, mediate signals regulating
hematopoietic cell praliferation. We studied the phosphoryla-
tion status of p95"™ in the U-266 human myeloma cell line,
in response to IGF-1 stimulation. Immunoblotting experi-
ments with an antiphosphotyrosine monoeclonal antibody
disclosed that p93"™ is phosphorylated on tyrosine in an 1GF-
1-dependent manner. The tyrosine phosphorvlation of p95™"
was rapid, appearing within 5 minutes of IGF-1 treatment,
and transient, diminishing by 90 minutes. Similar results were
obtained when the mouse plasmacytoma [558L cell line was
studied. IGF-1-dependent tyrosine phosphorvlation of pos™
was also seen in the 32D mouse myeloid cell line that lacks
expression of insulin receptor substrate (IRS) proteins, suggest-
ing that it is not regulated by activation of the [RS-signaling
systermn., Taken together, these data suggest that the vav proto-
oncogene is a substrate for the IGF-1 receptor tyrosine kinase
and may be involved in the signal transduction of IGF-1 in
cells of hematopoietic origin.
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Intreduction

Insulin and insulin-like growth factor-1 exhibit cell growth
and differentiation effects on a variety of hematopoietic cells
[1-4]. For insulin and IGF-1 to exhibit their biological effects
omn target cells, binding to their cognate cell-surface receptors
is required. The insulin and IGF-1 receptors have similar stuc-
tures, consisting of homodimers of two extracellular a-sub-
units, which serve as the ligand binding domain{s), and
homodimers of two transmembrane g-subunits, which pos-
sess intrinsic tyrosine kinase activity [5,6]. Binding of these
ligands to their receptors activates the respective p-subunit
tvrosine Kinases, resulting in tyrosine phosphorylation of sev-
eral downstream signaling elements. The major substrate for
the IGF-1 and insulin receptor tyrosine kinases is the insulin

receptor substrate-1 [7-9], which is tyrosine phosphorylated
on multiple sites by both the insulin and [GF-1 receptors
[7-11]. IR5-1 plays a critical role in the signal transduction of
Insulin and IGF-1 [12] by its function as an SH2-domain dock-
ing site for various downstream proteins, including the p&5
regulatory subunit of the phosphatidylinositol 3'-kinase
[13,14], the adaptor protein Grb-2 that provides a link to the
Ras signaling cascade [15-17], the phosphotyrosine phos-
phatase SHFTP-2 [18], and the oncogenic protein Nek [19]. It
appears, however, that these receptors also activate pathways
that are TRS-1-independent. One such pathway involves the
adaptor protein She, which also links the insulin receptor
tyrosine kinase to Ras [20]. Furthermore, we have recently
observed that insulin induces rapid tyrosine phosphorylation
of the vay proto-oncogene product, a molecule that contains
SHZ and SH3 domains and motifs typically present in guanine
exchange factors [21]. In the current study, we sought to
determine whether vav 15 a substrate for [GF-1-dependent
tyrosine kinase activity. Our data establish that p95"™™ is rapid-
Iv phosphorvlated on tyrosine in response to IGF-1 stimula-
tion of hematopoietic cells, suggesting that it is a common
element in the signaling pathways of insulin and 1GF-1.

Materials and methods

Cells and reagents

The human myeloma U-266 cell line was grown in RPMI-
1640 (Life Technologies) supplemented with 10% (volfvol)
fetal bovine serum (Life Technologies) and antibiotics. The
mouse plasmacytoma J558L cell line (kindly provided by Dr.
Hans Martin Jack, Lovola University) was grown in RPMI-
1640 (Life Sciences) with 10% (vol/vol) defined calf serum
{Hyclone} and antibiotics. The antiphosphotyrosine monoclo-
nal antibody (4G10) was obtained from UBI (Lake Flacid, WNY).
A rabbit polvclonal antibody against a peptide corresponding
to residues 576-589 of the mouse vav protein {identical to
residues 528-541 of the human Vav protein) was purchased
from Santa Cruz Biotechnology (Santa Cruz, CA).

Immunoprecipitations and immunoblotting
Immunoprecipitations and immunoblotting were performed
as previously described [21-23]. Briefly, cells were stimulated






