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ABSTRACT T cell receptor z (TcRz)yCD3 ligation ini-
tiates a signaling cascade that involves src kinases p56lck and
z-associated protein 70, leading to the phosphorylation of
substrates such as TcRz, Vav, SH2-domain-containing leuko-
cyte protein 76 (SLP-76), cbl, and p120y130. FYN binding
protein (FYB or p120y130) associates with p59fyn, the TcRzy
CD3 complex, and becomes tyrosine-phosphorylated in re-
sponse to receptor ligation. In this study, we report the cDNA
cloning of human and murine FYB and show that it is
restricted in expression to T cells and myeloid cells and
possesses an overall unique hydrophilic sequence with several
tyrosine-based motifs, proline-based type I and type II SH3
domain binding motifs, several putative lysineyglutamic acid-
rich nuclear localization motifs, and a SH3-like domain. In
addition to binding the src kinase p59fyn, FYB binds specifi-
cally to the hematopoietic signaling protein SLP-76, an inter-
action mediated by the SLP-76 SH2 domain. In keeping with
this, expression of FYB augmented interleukin 2 secretion
from a T cell hybridoma, DC27.10, in response to TcRzyCD3
ligation. FYB is therefore a novel hematopoietic protein that
acts as a component of the FYN and SLP-76 signaling cascades
in T cells.

Ligation of the T cell receptor (TcRz)yCD3 and the CD4y
CD8-p56lck coreceptors activates src protein-tyrosine kinases
p56lck and p59fyn (1) and, in turn, the phosphorylation of
immunoreceptor tyrosine-based activation motifs within the
TcRz and CD3 chains (2, 3). Phosphorylation of TcR compo-
nents results in recruitment and activation of z-associated
protein 70 (ZAP-70) (4, 5), and possibly other proteins such as
Shc (6). p56lck also has been noted to phosphorylate CD5 and
CD28 (7, 8), and ZAP-70 has been shown to selectively
phosphorylate the downstream protein SH2-domain-
containing leukocyte protein (SLP-76) (9, 10). These data are
consistent with a scenario where p56lck regulates proximal
events, while ZAP-70 acts further downstream. TcR ligation
also leads to the phosphorylation of phospholipase-Cg1 (11),
the protooncogene Vav (12, 13), p120y130 (14, 15), c-cbl (16,
17), and SLP-76 (18).

Recent studies have implicated hematopoietic proteins Vav
and SLP-76 in downstream signaling cascade of T cells.
Overexpression of the protein has been reported to augment
TcRzyCD3-induced interleukin 2 (IL-2) transcription (19, 20).
Recently, cloned SLP-76 has been reported as a potential
downstream link to Vav (19). The protein contains potential
tyrosine phosphorylation sites in its N terminus, a C-terminal
SH2 domain, and a central proline-rich region that interacts

with SH3-domain-containing proteins such as Grb-2. As in the
case of Vav, SLP-76 is specifically expressed in hematopoietic
cells and undergoes tyrosine phosphorylation upon TcR cross-
linking (9, 19–21). The Vav SH2 domain binds SLP-76 (20, 21),
specifically two pYESP motifs (Tyr-113 and Tyr-128) (10).
ZAP-70 has also been identified as the kinase capable of
phosphorylating SLP-76 at one or both of these sites and
facilitating complex formation (10). Overexpression of SLP-76
augments TcRyCD3-induced IL-2 promoter activity and may
act synergistically with Vav in augmenting IL-2 transcription
(19). However, some T cells can produce IL-2 in the absence
of VavySLP-76 binding (10). Of note, the SLP-76-mediated
effects depend on the integrity of its SH2 domain (20), a
domain that binds to two substrates of 62 kDa and 120 kDa
(20).

Unlike p56lck and ZAP-70, the role of the p59fyn kinase
remains to be elucidated. p59fyn can be expressed as two
isoforms, one form expressed in lymphoid cells (p59fynT) and
another expressed more ubiquitously [p59fyn(B)] (22). p59fyn(T)

binds to subunits of the TcRzyCD3 complex by N-terminal
residues (23). Engagement of the TcRzyCD3 complex with
anti-CD3 mAb stimulates the p59fyn(T) kinase activity (24, 25).
In transgenic mice, the expression of constitutively active
p59fyn(T) potentiates proliferation (26). Recently, we identified
p120y130 as a ligand for the SH2 domain of p59fyn(T) (14, 15).
p120y130 therefore appears to be well-suited to serve as
downstream target of p59fyn(T).

In this paper, we report the cDNA cloning of human and
murine p120y130 (renamed FYB for FYN-Binding protein)
and show that it possesses a number of unique features and is
restricted to T cells and myeloid cells. In addition, we show that
FYB also binds to the hematopoietic-signaling protein SLP-76
via its SH2 domain. Consistent with this, expression of FYB
altered IL-2 secretion by a T cell hybridoma, DC27.10, in
response to TcRzyCD3 ligation. FYB is therefore a novel
hematopoietic protein that acts as a component of the FYN
and SLP-76 signaling cascades in T cells.

MATERIALS AND METHODS

Antiserum. The generation of the anti-FYB serum has been
described (15). Briefly, p120 and p130 FYB were initially
purified from DC27.10 cells by column affinity chromatogra-
phy using the glutathione S-transferase (GST)–SH2-FYN do-
main fusion protein. A gel slice containing approximately 30
mg of protein in complete Freund’s adjuvant was injected into
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a New Zealand white female rabbit for the first immunization,
followed by a booster dose (30 mg in incomplete Freund’s
adjuvant) after 5 weeks; two rabbits were immunized. Rabbit
serum was collected for further analysis.

Cloning of FYB and DNA Constructs. A human Jurkat T
cell-derived cDNA library constructed into the lEX.lox ex-
pression vector (Novagene; a gift from Hamid Band, Harvard
Medical School, Boston, MA) was screened with anti-FYB
antiserum. Full-length FYB cDNA was obtained by rescreen-
ing of a human tonsil-derived cDNA library constructed into
lgt11 (GenBank accession no. AF001862). To clone the
murine cDNA of FYB, the human cDNA sequence was used
as an hybridization probe to screen a mouse T cell-hybridoma-
derived cDNA library constructed in lZAP-Express (Strat-
agene; a gift from Linda Clayton, Dana–Farber Cancer Insti-
tute, Boston, MA; GenBank accession no. AF001863). Full-
length FYB cDNA was inserted into the pSRa mammalian
expression vector carrying the influenza hemagglutinin (HA)
epitope tag at the N-terminal end [FYB(Ha)]. For the GST–
FYB constructs, a full-length cDNA clone was inserted into the
pAc-GHLT vector (PharmMingen) for expression in SF21
insect cells. Generation of GST–SH2ySLP-76 fusion protein
has been described elsewhere (18).

Northern Blot Analysis. The human multiple-tissue North-
ern blot was obtained from CLONTECH. For the hemato-
poietic-cell Northern blot, T cell, B-cell, and myeloid cell total
RNA samples were extracted from intact cells with guanidine
isothyocynate. Fifteen micrograms of total RNA was separated
in a 1.2% agarose denaturing RNA gel, and the samples were
transferred to nitrocellulose and probed with [32P]dCTP-
labeled FYB or GAPDH cDNA probes. Membranes were
exposed to autoradiography for 24–36 h.

Protein Precipitations and Immunoblot Analysis. Triton
X-100 lysis buffer (1% in 20 mM TriszHCl, pH 8.1y150 mM
NaCl) was used to solubilize cells as described (14). After
preclearing, cell lysates were incubated with antibodies or
GST fusion proteins for 1 h and then precipitated with
protein A-Sepharose or glutathione-Sepharose, respectively.
For GST–FYB precipitation, the fusion protein was ex-
pressed in insect cells and then coincubated with DC27.10
lysates. Analysis by immunoblotting was carried out with
chemoimmunof luorescence and the Renaissance detection
kit (DuPont).

IL-2 Bioassays. HA–FYB cDNA was introduced into T cells
(0.1–4.0 mg per 106 cells) by electroporation with a ElectroCell
manipulator 600 (BTX, San Diego) set at 250 V and 960 mF.
After an overnight incubation, cells were cultured in microtiter
plates at 105 cells per well in the presence of 10210 to 1029 M
145–2C11 and phorbol 12-myristate 13-acetate (2 ngyml).
After 24 h in culture, supernatants were stored at 270°C and
thawed before the IL-2 assay. Multiple dilutions of the super-
natants were added to IL-2-dependent CTLL-2 cells at a
concentration of 2500 cells per well in a 96-well plate. Cells
were cultured for 24 h followed by an 18-h pulse with 1 mCi of
[3H]thymidine (1 Ci 5 37 GBq) before harvesting and mea-
suring radioactivity. The amount of IL-2 in these supernatants
was determined by comparing with the standard curve estab-
lished with recombinant IL-2. The half-maximum of stimula-
tion is defined as 100 unitsyml (27).

RESULTS AND DISCUSSION

We have described (1, 14, 15, 24) a 120y130-kDa protein (termed
p120y130 or FYB for Fyn binding protein) that is distinct from the
cbl protooncogene, binds to the src kinase p59fyn, and undergoes
tyrosine phosphorylation with TcRzyCD3 ligation. By using an
anti-FYB specific rabbit antiserum generated against purified
protein, we screened a Jurkat-cell-line-derived expression cDNA
library constructed into lEX.lox. Distinct partial cDNA clones
were initially obtained and used for rescreening of a tonsil-
derived cDNA library, resulting in the isolation of a 2.7-kb FYB

cDNA that covered a contiguous open reading frame encoding
783-amino acid residues with a predicted molecular mass of 86
kDa (Fig. 1A). With the human cDNA as a probe to screen a
murine T cell-hybridoma-derived cDNA library, we next isolated
the murine isoform of FYB (Fig. 1A). The two deduced peptide
sequences exhibited overall good degree of homology (76.8%),
particularly in stretches that suggest putative functional domains
(Fig. 1A and below). A BLAST homology search showed that FYB
possessed an unique overall sequence, except for the presence of
a SH3-related domain at the C-terminal end of the protein
(residues 705–768 in the human sequence). The amino acid
composition of FYB shows a high proportion of prolines (13.5%)
and charged residues (12% lysines, 8.2% glutamic acid, and 6.7%
aspartic acid). Kyte–Doolittle hydrophobicity analysis shows the
protein to be relatively hydrophilic (data not shown). Several
proline residues are clustered as a type I SH3 recognition motif
(Arg-Xaa-Pro-Xaa-Xaa-Pro) (residues 312–317) or type II (Pro-
Xaa-Xaa-Pro-Xaa-Arg) motifs (residues 237–242, 357–362, and
417–422) (28). There are 16 tyrosine residues, one of which is
within a YEDI motif that matches the binding site for src SH2
domains (residues 462–465) (29). Of note, two lysineyglutamic
acid-rich clusters (29 of 40 residues) are also found with similarity
to bipartide nuclear localization motifs KRyRR-X11–12-KKyRK
found in nuclear proteins such as p53, c-Rel, c-jun, and RNA
polymerase I (30) (data not shown). Interestingly, although
several residues in this region differ between human and murine,
the substitutions represent conservative changes (i.e., a charged
arginine replaces lysine).

The SH3-like domain shows particular homology to the SH3
domains of the protein-tyrosine kinases such as B lymphocyte
kinase, p60yes, and Bruton’syagammaglobulinemia tyrosine
kinase and the SH3 domains of CRK-like protein (CRKL)
(Fig. 1B). The bb to be region shows some 40% identity with
the B lymphocyte kinase SH3 domain. Similarity is also seen
with SH3 domains of an SH3 carrying Caenorhabditis elegans
protein and a Drosophila SH2ySH3 adaptor protein. Hallmark
residues of SH3 domains such as the ba region valine (residue
707), a RT loop tyrosine (residue 709), aspartic acid (residue
726), and a glycine (residue 732), a bd region glycine-tyrosine
(residues 756–757), and a tyrosine (residue 762) proximal to
be region are conserved (28). Interestingly, the FYB SH3-like
domain differs from a canonical SH3 domain due to the
presence of an extended RT loop that is some six to eight
residues larger than that observed in other domains. Further,
it is missing a conserved tryptophan within the bc region and
a conserved proline in the bd–be intervening region (therefore
termed SH3-like domain). These distinct features could alter
the binding characteristics of the domain.

Expression of a HA epitope-tagged full-length FYB cDNA
[FYB(Ha)] in COS or DC27.10 cells followed by precipita-
tion by anti-HA mAb and anti-FYB blotting showed that the
120-kDa protein is recognized by the anti-FYB serum (Fig.
1C, lanes 2 and 6, respectively). In both cells, the expressed
protein comigrated with the lower band of the doublet
precipitated by the anti-FYB serum from cell lysates (lane 4),
suggesting that our cDNA encodes the 120-kDa form of
FYB. The discrepancy between the predicted molecular
mass and its migration on SDSyPAGE is likely due to
numerous prolines and charged residues in the protein, as
has been noted for other proteins such as SLP-76 and
GABA-1 (18, 31). We have shown (15) that the p120 and
p130 isoforms are related to one another.

Northern blot analysis revealed hybridization to a 4.5-kb
mRNA band that is restricted to T cell and myeloid cells (Fig.
2). High expression was found in thymus and peripheral blood
lymphocytes, with no expression in nonhematopoietic cells
(Fig. 2 Top). Lower expression was noted in spleen than in
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FIG. 1. Sequence and structural motifs of FYB. (A) Overall amino acid sequence of human (upper sequence) and murine (lower sequence)
FYB cDNAs. Representation depicts overall structure and the location of potential motifs that include a proline-rich region followed by a YEDI
motif, two putative lysineyglutamic acidyarginine-rich nuclear localization motifs, and a SH3-like domain. Amino acid sequences of human and
murine FYB (783 and 774 residues, respectively) show the position of the type I and type II proline-rich SH3 domain recognition motifs (underlined
with bold line), the YEDI motif (indicated within shaded box), putative nuclear localization motifs (underlined with double line), and the C-terminal
SH3-like domain (indicated within open box). (B) Schematic comparison of the FYB SH3-like domain with other SH3 domains. SH3-like domain
shows particular homology to the SH3 domains of the protein-tyrosine kinases such as B lymphocyte kinase, p60yes, Bruton’syagammaglobulinemia
tyrosine kinase, and CRK-like protein (CRKL). Similarity is also seen with SH3 domain of a C. elegans SH3-carrying-protein and a Drosophila
SH2ySH3 adaptor protein. Conserved SH3 domain residues include the ba region valine (residue 707), a RT loop tyrosine (residue 709), aspartic
acid (residue 726), and a glycine (residue 732), a bd region glycine-tyrosine (residues 756–757), and a tyrosine (residue 762) proximal to be region.
(C) FYB cDNA clone generates polypeptide recognized by anti-FYB antiserum. HA-tagged FYB cDNA was expressed in COS (lane 2) and
DC27.10 (lane 6) cells by using electroporation. Cell lysates were subjected to immunoprecipitation using anti-HA (lanes 1, 2, 5, and 6) or anti-FYB
(lane 4) and precipitates were immunoblotted with anti-FYB serum.
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thymus or peripheral blood cells. Among lymphoid cells, FYB
was expressed in T cells (purified peripheral T cells, Jurkat
cells, and HPB-ALL cells) and the myeloid cell line HL-60
(Middle) but, surprisingly, not in purified peripheral B cells or
various B cell lines (Ramos and Daudi cells). Reprobing of the
same blot with a G3PDH probe revealed equivalent amounts
of RNA in all lanes (data not shown). The pattern of expres-
sion in lymphoid cells determined by Northern blotting
matched that detected by immunoblotting with the antiserum
(Fig. 2 Bottom).

We have reported (14, 15) that FYB associates with the src
kinase p59fyn. To confirm that our cDNA clone encoded for a
protein that associates with Fyn, FYB and p59fyn(T) were
coexpressed in COS cells and assessed for an ability to
associate. As seen in Fig. 3, precipitations against FYB and
FYN reciprocally coprecipitated each other, as determined by
immunoblotting analysis using anti-phosphotyrosine (lanes 4
and 8) and anti-fyn antibodies (lane 16). Further, anti-
phosphotyrosine blotting detected FYB only in the presence of
the Fyn kinase showing that FYB can act as a substrate for Fyn
(lanes 6 and 8 versus 10 and 12). Lck phosphorylated the
substrate to a much lesser extent than Fyn (data not shown).

The restricted pattern of expression of FYB suggests that it
might participate in T cell signaling. Recent studies have
defined a TcRzyCD3-initiated signaling cascade involving
proteins ZAP-70, Vav, and SLP-76 (9, 10, 18, 19, 21). Over-

expression of these proteins augments IL-2 transcription, an
effect that for SLP-76 depends on the integrity of its SH2
domain (20). Interestingly, this domain binds a protein in the
120-kDa range (18, 20). As seen in Fig. 4A, anti-SLP-76
coprecipitated a 120y130-kDa protein doublet from activated
T cells that corresponded to FYB, as detected by anti-
phosphotyrosine (lane 2) and anti-FYB (lane 4) blotting. In
fact, FYB was the principal phosphoprotein coprecipitated
with SLP-76. Precipitation with anti-FYB served as a control
(lane 5). Conversely, GST–FYB fusion protein preferentially
coprecipitated SLP-76 from T cell lysates, as detected by
anti-phosphotyrosine (lane 7) and anti-SLP-76 (lane 9) immu-
noblotting.

SLP-76 SH2 binding to FYB was shown by GST–SH2-
SLP-76 fusion protein precipitation of FYB from cell lysates,
as detected by anti-FYB blotting (Fig. 4B, lane 6). GST,
GST–GRB-2, and the GST–SH2 domains of p85, HCP, and
SYP served as negative controls (lanes 1–5), and the SH2
domain of Fyn served as a positive control (lane 7). As shown
by others (20), the SLP-76-SH2 domain precipitates several
proteins at 120y130, 70, 62, and occasionally 38 kDa. Anti-
phosphotyrosine blotting against GST–SLP-76-SH2 domain
precipitates showed that FYB is the most prominent phospho-
protein among these ligands in both the DC27.10 murine and
the human Jurkat T cell lines (Fig. 4C, lanes 2 and 6,
respectively).

We next assessed whether FYB was capable of up-regulating
anti-CD3-induced IL-2 production. For this, we used the T cell
hybridoma DC27.10, which produces IL-2 in response to
anti-CD3 (32). Anti-CD3 ligation (at 10210 and 1029 M 2C11
mAb) of FYB-transfected cells induced IL-2 secretion by 3- to
5-fold when compared with mock-transfected cells (Fig. 5).
Importantly, the observed increase was dependent on the
levels of FYB being expressed, with maximum potentiation at
1.0 mg of DNA. At this level, anti-FYB blotting of cell lysates
revealed a 2.0- to 2.5-fold increase in FYB expression from
transfection (data not shown). This initial increase in IL-2
secretion was followed by a decrease at higher levels of
transfected FYB cDNA (i.e., 4 mg), an observation accompa-
nied by an increase in cell death (data not shown). Potentiation
was also observed in response to anti-CD3 plus phorbol
12-myristate 13-acetate (Fig. 5). These data provide the im-
portant observation that FYB is functionally linked to TcRzy
CD3 induction of IL-2 secretion in T cells.

The identification of FYB as a novel intracellular signaling
protein that is restricted to T and myeloid cells, associates with
FYN and SLP-76, and up-regulates IL-2 secretion in T cells

FIG. 2. Expression of FYB is restricted to T and myeloid cells.
(Top) Northern blot hybridization with the human FYB cDNA clone
against CLONTECH poly(A)1 RNA purified from spleen (lane 1),
thymus (lane 2), prostate (lane 3), testis (lane 4), ovary (lane 5), small
intestine (lane 6), colon (lane 7), peripheral blood lymphocytes (lane
8), heart (lane 9), brain (lane 10), placenta (lane 11), lung (lane 12),
liver (lane 13), and skeletal muscle (lane 14). (Middle) Hybridization
of FYB cDNA against total RNA purified from human peripheral
blood lymphocyte-purified T cells (lane 1), Jurkat cells (lane 2),
HPB-ALL cells (lane 3), tonsil-purified B-cells (lane 4), Ramos cells
(lane 5), Daudi cells (lane 6), lung cell line Cala (lane 7), uterine cell
line Hela (lane 8), breast cell line HLB-100 (lane 9), and myeloid cell
line HL-60 (lane 10). (Lower) Parallel immunoblot analysis of cells
from Middle with anti-FYB antiserum.

FIG. 3. FYB and p59fyn(T) associate in COS cells. COS cells were
transfected with pSRa vector control (lanes 1, 5, 9, and 13), pSRa-
FYB(Ha) (lanes 2, 6, 10, and 14), pSRaFyn (lanes 3, 7, 11, and 15), or
pSRa-FYB(Ha) and pSRaFyn (lanes 4, 8, 12, and 16). Cell lysates were
incubated with anti-Ha mAb to precipitate FYB or with anti-fyn as
indicated, precipitates were separated by SDSyPAGE, and samples
were analyzed with anti-phosphotyrosine (lanes 1–8), anti-FYB (lanes
9–12), or anti-Fyn (lanes 13–16).
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points to a role in T cell activation. Recent studies have
implicated ZAP-70, Vav, and SLP-76 in TcRzyCD3 signaling
(9, 10, 18, 19, 21). Overexpression of Vav or SLP-76 cooperates
in augmenting TcR-mediated IL-2 transcription (19, 20), al-
though binding per se is not required in all T cells (10). SLP-76
potentiation of transcription depends on the integrity of its
SH2 domain (20). It is in this regard that FYB may serve as a
mediator of SLP-76 function, or vice versa. Consistent with
this, both are expressed primarily in T and myeloid cells (Fig.
2 and refs. 9 and 15) and augment IL-2 secretion (Fig. 5).

However, unlike with SLP-76, we were unable to show an
effect of FYB on NF-AT transcriptional activity (data not
shown), suggesting that FYB may influence IL-2 secretion by
a different mechanism, possibly by acting on other transcrip-
tional factors, or at a posttranscriptional level. Clearly, further
experiments are needed to clarify the interrelationships of
Vav, SLP-76, and FYB and their role in the signaling network
initiated by the TcRzyCD3 complex.

In addition to SLP-76, FYB is phosphorylated by and
interacts with the SH2 domain of FYN. p59fyn has been
implicated in T cell proliferation and cytokine production
(33–35). We previously showed that TcR ligation induces FYB
phosphorylation, which remains stable for at least 6 h of
extended kinetics (15). Further, FYB phosphorylation is re-
duced in T cells from Fyn2y2 mice (15). Hence, one conse-
quence of FYN activation would be the phosphorylation of
FYB to create the sites needed for SLP-76 binding. Alterna-
tively, FYB could bring FYN in close proximity with SLP-76,
thereby allowing phosphorylation of SLP-76. Although p59fyn

does not facilitate VavySLP-76 complex formation (10), it
could act to regulate some other aspect of SLP-76 and FYB
function or provide docking sites for other proteins. In this
context, the tyrosine kinase Pyk2 has been reported to be
selectively regulated by Fyn (36).

Given its unique structure, the molecular basis of FYB
signaling remains to be elucidated. Structurally, human and
murine FYB are conserved, with some divergence found
mostly near the N-terminal part of the molecule, a region with
no apparent homology to other proteins. Conservation was
most apparent in the potential functional motifs such as the
SH3-like domain and the putative nuclear localization motifs,
suggesting that FYB may localize to both the cytoplasm and
nucleus. Further work is required to determine the molecular
basis of the difference between the 120-kDa and 130-kDa
forms and the targets of FYB in the signaling cascade.

FIG. 4. FYB associates with SLP-76 SH2 in T cells. (A) FYB
associates with SLP-76. Lysates from DC27.10 cells were subjected to
precipitation with preimmune (lanes 1 and 3), anti-SLP-76 (lanes 2 and
4), anti-FYB (lane 5), or GST (lanes 6 and 8) and GST–FYB (lanes 7
and 9) fusion proteins. Precipitates were then analyzed by immuno-
blotting with anti-phosphotyrosine mAb 4G10 (lanes 1, 2, 6, and 7),
anti-FYB (lanes 3–5), or anti-SLP-76 (lanes 8 and 9). (B) SLP-76 SH2
domain specifically recognizes FYB from T cells. DC27.10-derived
lysates were incubated with GST fusion proteins as indicated: GST
alone (lane 1), GRB-2 (lane 2), SH2-p85 (lane 3), SH2-HCP (lane 4),
SH2-SYP (lane 5), SH2-SLP-76 (lane 6), and SH2-FYN (lane 7).
Precipitates were separated by SDSyPAGE and analyzed by immu-
noblotting with anti-FYB. (C) SLP-76 SH2 domain preferentially
binds to FYB from T cells. Cell lysates from DC27.10 cells (lanes 1–4)
and Jurkat (lanes 5–8) were incubated with GST (lanes 1, 3, 5, and 7)
or GST–SH2-SLP-76 fusion protein (lanes 2, 4, 6, and 8) and subjected
to immunoblotting analysis with anti-phosphotyrosine (lanes 1, 2, 5,
and 6) or anti-FYB (lanes 3, 4, 7, and 8) serum.

FIG. 5. FYB up-regulates TcRzyCD3-induced IL-2 production.
FYB transfected DC27.10 cells showed a 3- to 5-fold augmentation of
IL-2 production in response to anti-CD3 alone or anti-CD3 plus
phorbol ester. FYB cDNA (at 0.1, 0.25, 1.0, or 4.0 mg per 106 cells) or
mock-transfected DC27.10 cells (32) were incubated overnight with
medium alone, anti-CD3, or anti-CD3 mAb plus phorbol 12-myristate
13-acetate, as indicated. Cell culture supernatants were assayed for
IL-2 by a bioassay using CTLL-2 cells.

Immunology: da Silva et al. Proc. Natl. Acad. Sci. USA 94 (1997) 7497



Note Added in Proof. Musci and Koretzky (37) have recently cloned
130-kDa SLP-76 associated protein (SLAP-130), which is virtually
identical to our 120-kDa isoform of FYB except for two conserved
substitutions at residues 275 (V 3 L) and 393 (A 3 P) and a
nonconserved substitution at residue 273 (P 3 L).

C.E.R. is a Scholar of the Leukemia Society of America. A.J.D. is
the recipient of the Claudia Adams Barr Investigator Award.
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