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ABSTRACT. We have extended the use of stopped-flow mixing and fluorescence anisotropy detection to
investigate in real-time the effects of ErbB2 coexpression on the kinetic interactions of epidermal growth
factor (EGF) with the EGF receptor. Using stable 32D-derived cell lines expressing both the EGF receptor
and ErbB2, and fluorescein-labeled H22Y murine EGF (F-EGF), a series of association and dissociation
experiments were performed in which the kinetic interaction of F-EGF with cells was monitored by
observing time-dependent changes in fluorescence anisotropy following rapid mixing. Data were collected
at various concentrations of F-EGF and multiple cell densities, using cells that express similar levels of
the EGF receptor but different levels of ErbB2, and then analyzed by fitting to a two independent receptor-
class model using global analysis techniques. The recovered kinetic parameters indicated that the
coexpression of ErbB2 had relatively modest effects on recovered rate constants and cdfguiatees,

but a significant effect on the fraction of receptors associated with the high-affinity receptor class. This
effect on the fraction of high-affinity receptors depended on the relative expression of ErbB2, as higher
ErbB2 expression levels correlated with a larger fraction of high-affinity receptors. Further, the increase
in the fraction of high-affinity receptors due to the presence of ErbB2 occurred without any change in the
total number of EGF binding sites per cell. Thus, we have identified modulation of the relative populations
of high- and low-affinity classes of EGF receptors as a consequence of coexpression of ErbB2 with the
EGF receptor.

The binding of EGFto its receptor initiates an intracellular  ErbB mRNAs and proteins5f, can survive rapid stopped-
signal cascade leading to cellular differentiation and/or flow mixing (4). We established a stable monoclonal cell
mitosis (L, 2). Recent evidence has suggested that kinetic line (designated LE1.15) expressing the EGF receptor in this
parameters that describe the dynamic interaction of EGF with null background, and thoroughly characterized EEGF
its receptor may be important indicators of the strength of receptor interactions in this systed).(However, cells that
the signal(s) transmitted by the hormetreceptor complex  naturally express the EGF receptor essentially always express
(3). We have approached this problem by developing a other members of the ErbB family, in particular ErbB®, (
stopped-flow fluorescence anisotrépgethod for measuring 7). Further, the status of ErbB2 as the preferred heterodimer-
the kinetic interactions of EGF with its receptior lizing ization partner of the other three ErbB recept@®)s and its
cellsin real time @). role in the occurrence and progression of certain human

The key to this method is our discovery that 32D cells, cancers §, 10, warrants detailed characterization of the
murine hematopoietic progenitor cells that are devoid of effects of ErbB2 coexpression on the interaction of EGF with

the EGF receptor.
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_“Free EGF has a low anisotropy, and receptor-bound EGF has agyhR4 in many of the cell types studied. Kinetic experiments
high anisotropy. By monitoring changes in EGF anisotropy over time

following rapid mixing with EGF receptor-expressing cells, rate from a single study suggested that the effect of ErbB2
constants governing this interaction may be determidgd ( coexpression is to decrease the dissociation rate constants
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by approximately 2-fold, though no association experiments 528 and the ErbB2-specific antibody 9G6 for 20 min on ice.
were shown, and the possible effects of ErbB3 and ErbB4 Following primary antibody incubation, cells were washed
coexpression in the cells used for these experiments wereand then incubated for 20 min on ice with both a FITC-
not addressedL@). conjugated secondary antibody specific for 528 and a PE-
Here we describe the establishment of stable, monoclonalconjugated secondary antibody specific for 9G6. Cells were
cell lines that express similar levels of the EGF receptor but kept on ice, and then analyzed for both EGF receptor and
different levels of ErbB2 and the application of these cells ErbB2 expression using a Becton-Dickinson FACStar-plus
to kinetic analysis of EGFreceptor interactions by stopped- flow cytometer (run at room temperature) equipped with a
flow fluorescence anisotropy detectidkve show that while Clone-Cyt integrated deposition system and Cellquest soft-
ErbB2 coexpression results in modest perturbations in theware. Once EGF receptor and ErbB2 expression was
association and dissociation rate constants describing theconfirmed, cloning was carried out by sorting single cells
interaction of EGF with the EGF receptor, the predominant of the desired FITC and PE fluorescence into wells of a 96-
effect of ErbB2 coexpression is to increase the fraction of well microtiter plate containing XAT medium. Once putative
high-affinity receptors at the cell surface, an effect undetect- clonal cell populations grew to sufficient density, EGF
able by previous kinetic studies employing radioligand receptor and ErbB2 expression was confirmed by incubating
binding methods. Thus, we provide the first kinetic evidence cells with either 528 or 9G6 antibodies, followed by
that ErbB2 modulates the ratio of high- and low-affinity class incubation with FITC-conjugated secondary antibodies spe-
EGF receptors at the cell surface. How this modulation of cific for either 528 or 9G6, and then analysis by flow
affinity states is linked to previously described effects of cytometry as described above.
ErbB2 coexpression upon EGF receptor signaling, such as Real-Time Association of F-EGF to L1-2I.3 and L1-2.2
slowing of receptor internalization16) and increased Cells. Methods for the measurement of F-EGF association
transforming potential1(7), as well as the cellular conse- to intact cells have been described),(and were repeated
guences of an increased fraction of high-affinity receptors for both L1-21.3 and L1-2.2 cells with the following change:

are intriguing areas for future study. the excitation light source was either as describ®dof a
model IMA 420 air-cooled argon-ion laser (Melles Griot).
MATERIALS AND METHODS Briefly, cells were harvested, washed, and resuspended in

Materials. nEGF (L8) and F-EGF 4) were prepared as  binding buffer. Cell suspensions were then mixed with
previously described. 528 and 9G6 antibodies, directed to F-EGF stocks to give final cell densities ranging from 1.5
the extracytoplasmic domains of the EGF receptor and x 10fto 6.0x 1(Ff cells/mL and final F-EGF concentrations
ErbB2, respectively, were from Santa Cruz. FITC- and PE- ranging from 1.0 to 15 nM. The temperature of all instru-
conjugated antibodies were from Southern Biotechnology ments and reagents was maintained at@®y a circulating
Associates. Xanthine, hypoxanthine, aminopterin, thymine, water bath. Fluorescence intensity data were recorded and
and mycophenolic acid as well as all buffers and salts were anisotropies were determined as previously descridgd (
from Sigma. FBS and RPMI-1640 were from Gibco. G418  Real-Time Dissociation of F-EGF from L1-2I.3 and L1-
sulfate was from Mediatech. All other chemicals were ACS 2.2 Cells by Dilution.Methods for the measurement of
reagent grade or better. All agueous solutions were prepared=-EGF dissociation from intact cells have been reported and
using water purified with a Mill-Q water system (Millipore).  were repeated for L1-21.3 and L1-2.2 cells as descrildgd (

Cell Culture.LE1.15 cells 4) were maintained in RPMI-  Briefly, cells were harvested, washed, and resuspended in
1640 containing 15% FBS, 5% WCM (as a source of IL-3), binding buffer. Cell suspensions were equilibrated with
and 750 ug/mL G418. L1-21.3 and L1-2.2 cells were F-EGF, and then these suspensions were diluted 25-, 50-,
maintained in RPMI-1640 containing 15% FBS, 5% WCM, 75-, and 100-fold by hand as describd§l @As in association
750 ug/mL G418, 250ug/mL xanthine, 15ug/mL hypo- experiments, the temperature of all instruments and reagents
xanthine, 10ug/mL thymidine, 2ug/mL aminopterin, and  was maintained at 20C by a circulating water bath.

25 ug/mL mycophenolic acid (XAT medium). Cells were Fluorescence intensity data were recorded and anisotropies

grown at 37°C in an atmosphere of 5% GO5% air. Cell were determined as previously describéfl (
harvesting, washing, and density determination were carried Data AnalysisTo facilitate visual inspection of anisotropy
out as described. data, data for all experiments were smoothed as previously

Establishment of EGFR/ErbB2 Coexpressing 32D Cells. described4), and the smoothed association and dissociation
LE1.15 cells were harvested, residual medium was removed,data were then analyzed by global analysis fitting of the data
and cells were resuspended in CMF-PBS (137.0 mM NacCl, using a nonlinear least-squares meth)) (o both a one
8.0 mM NaHPQ,, 2.7 mM KCI, 1.5 mM KHPQ,) at a receptor-class and a two independent receptor-class model.
density of 3x 107 cells/mL. Cells were then transfected with The rate equations used for both models are described in
the expression vector pLTR2-ErbB2-gpt (gift of P. P. Di (4), and the observed anisotropies were calculated from the
Fiore, European Institute of Oncology) by electroporation concentrations of the individual species as previously
as described4). Following transfection, cells were im-  described4). The value forrg.e was determined from control
mediately suspended in 10 mL of RPMI-1640/15% FBS/ experiments to be 0.095# 0.0004, and the value fogoung
5% WCM and allowed to recover for 18 h. For selection, was determined to be0.180 @). The exact value forpound
cells were then harvested and suspended in XAT medium.was determined during nonlinear fitting. The differential rate
Clonal cell lines were established by FACS as follows: equations for both models were solved using the method of
transfected cells arising from selection were harvested andfinite difference in a subroutine incorporated into the global
washed once with cold CMF-PBS. Unfixed live cells were analysis kernal (Globals Unlimited). Error analysis of all
then incubated with both the EGF receptor-specific antibody fitting parameters for each data surface was performed using
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Ficure 1: EGF receptor and ErbB2 cell surface expression in 32D transfectants. LE1.15 (top row), L1-2l.3 (middle row), and L1-2.2 cells
(bottom row) were incubated with either EGF receptor-specific (left column) or ErbB2-specific (right column) antibodies followed by
incubation with appropriate FITC-conjugated secondary antibodies and then analysis by flow cytometry.

the exhaustive search method as previously descriheD( L1-2.2, showed cell surface EGF receptor expression levels

21). similar to LE1.15 cells (Figure 1; approximately 101C°
and 9.0x 10° EGF receptors/cell, respectively, compared
RESULTS to 7.5 x 10P for LE1.15 cells) while exhibiting different

Establishment of 32D Cells Coexpressing the EGF Recep-levels of ErbB2 cell surface expression (approximately 2.5
tor and ErbB2.We have previously described the establish- x 10° and 7.5x 10° ErbB2 molecules/cell, respectively),
ment of a 32D-derived cell line, LE1.15, that stably expresses and were used for subsequent kinetic analysis.
the EGF receptor for use in kinetic ligand binding studies  Real-Time Measurement of the Association of EGF to L1-
(4). To determine the effects of ErbB2 coexpression on the 21.3 and L1-2.2 CellsTo determine the kinetic rate constants
interactions of EGF with the EGF receptor, we established for EGF binding to L1-21.3 and L1-2.2 cells, the anisotropy
stable cell lines that express both ErbB receptors by of F-EGF was measured as a function of time following
transfecting LE1.15 cells with the ErbB2 expression vector stopped-flow mixing at multiple concentrations of F-EGF
pLTR2-ErbB2-gpt (gift of P. P. Di Fiore), and isolating cell and various densities of cells. In separate experiments,
lines expressing both receptors by FACS. Several monoclonalmeasurements of F-EGF binding to L1-21.3 and L1-2.2 cells
cell lines expressing the EGF receptor and ErbB2 were were carried out at each of three final cell densities (6.0
obtained. Two cell lines in particular, designated L1-21.3 and 1%, 3.0 x 1, and 1.5x 1 cells/mL) by mixing cell
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suspensions 1:1 with F-EGF stocks to give final F-EGF
concentrations ranging from 1.0 to 15 nM. This range of o1
F-EGF corresponds to levels both above and below the
estimated EGF receptor concentrations at each cell density
for both cell lines (approximately -312 nM). Control
experiments, in which cells were incubated with an excess
of unlabeled mEGF prior to mixing with 2.0 nM F-EGF,
showed that no nonspecific binding of F-EGF to either cell 012
line occurred. The temperature of all instruments and reagents
was maintained at 2& 1.0 °C, a temperature at which
internalization of the EGF receptor following ligand binding

is negligible @). Samples of the resulting data surfaces are
shown in Figure 2.

Real-Time Measurement of the Dissociation of EGF from
L1-2I.3 and L1-2.2 CellsThe association experiments allow
for the determination of both association and dissociation
rate constants. However, under the conditions used, associa-
tion dominates binding as the system approaches equilibrium, o
and the dissociation rate constants are therefore poorly
defined. To better determine these dissociation rate constants oss
for F-EGF bound to both L1-21.3 and L1-2.2 cells, we
measured dissociation rates by perturbation of equilibrium £ o1
through dilution. In separate experiments, L1-21.3 and L1- £
2.2 cells were equilibrated with F-EGF under conditions in o2
which the large majority of F-EGF was bound (6.2510 :
cells/mL, 100 nM F-EGF). Under these conditions, dilution 0.10 8
of the system will cause a reequilibration resulting in the
dissociation of F-EGF from the cells. Following equilibration
at 20°C, suspensions were diluted 25-, 50-, 75-, and 100-
fold, and the resulting F-EGF dissociation was observed by
monitoring changes in F-EGF anisotropy (Figure 3).

Global Analysis of Real-Time Dat&Ve have previously
used a two independent receptor-class model to describe théiGuRE 2: Real-time association of F-EGF to L1-2I.3 and L1-2.2
neraction of F-EGF vith LELLS cell. To cetermine 818 |12, sl (pper pane) e 22 cels (ouer pare)
the effects of ErbB2 coexpression on the kinetic mtgracUon F-EGF concentrations: 6.6 10° cellsimL = 1.0, 1.5, 2.0, 3.0,
of EGF with the EGF receptor, data surfaces that included 50, 7.5 10.0, and 15.0 nM F-EGF; 3010 cells/mL= 2.0, 5.0,
both association (Figure 2) and dissociation (Figure 3) 10.0, and 15.0 nM F-EGF; 1.5 1 cells/mL = 2.0, 5.0, 10.0,
experiments for both L1-2I.3 and L1-2.2 cells were subjected and 15.0 nM F-EGF. At each cell density and concentration, a total
to global analysis using the two independent receptor-cIaSSOf 10 consecutive mixing experiments were performed, and the data

o . from each mix were added together to yield the final data set. Each
model so that recovered kinetic parameters co_uld be dlrectlypane| shows the anisotropy vs time for 13 of the 16 plots for each
compared to those recovered for F-EGF binding to LE1.15 cell line; for clarity, the 1.5 nM curves at 60 10° cells/mL and
cells, and the results of these analyses are shown in Tablghe 10.0 nM curves at both 3:0 10° cells/mL and 1.5< 10° cells/

1. For both data surfaces, we also compared the fits obtainednL are omitted. At the 2.0 nM concentration, a representative
using the two independent receptor-class model (Table 1)control experiment is shown in which each cell line (6<010°

. . . . cells/mL final density) was preincubated with a 50-fold excess of
to fits obtained using a single receptor-class model (data NotmeGF prior to mixing with F-EGF. The data set for each cell den-

shown). The use of the two independent receptor-class modekity and concentration consisted of 7929 data points of which every
resulted in a significantly better fit than the single receptor- fifth pointis plotted. The fit lines in each panel represent the results
class model when applied to L1-2I.3 cell data surface, which of fitting a combined data surface (158 444 points total) including

: _ all 16 plots from each of these experiments, as well as the plots
was expected, but when applied to the L1-2.2 cell data from the corresponding dilution dissociation experiments (Figure

surface, there was no significant difference in the fits 3) to the two independent receptor-class modgIThe parameter
obtained using either model. However, given that essentially values recovered from this analysis are shown in Table 1.

all of the receptors in the L1-2.2 cell line (greater than 95%,

see below) appear to exist in the high-affinity class when pression on the kinetic interactions of EGF with the EGF
analyzed by the two independent receptor-class model, it isreceptor. By using stopped-flow mixing coupled with
not surprising that the single class model fit the L1-2.2 cell fluorescence anisotropy detection, we have observed EGF

0.14

Anisotropy

otropy

F _EGF} (“M)

data surface equally well. association to and dissociation from cells that express similar
levels of the EGF receptor but two different levels of ErbB2.
DISCUSSION Through global analysis of kinetic data surfaces collected

using both cell lines, fit to a two independent receptor-class

We have established cells that stably express both the EGFmodel, we have determined the changes in the kinetic

receptor and ErbB2 in the absence of other ErbB proteinsinteraction of EGF with the EGF receptor that occur as a
for the purpose of determining the effects of ErbB2 coex- result of ErbB2 coexpression.
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Table 1: Recovered Parameters from Global Analysis of Association/Dissociation Data Surfaces Using the Two Independent Receptor-Class

Model

parameter LE1.15¢SD,+SDy>

L1-21.3 (-SD, +SDy L1-2.2 (-SD, +SDp

Kona (x10° M1 57
Konz (x 10° M1 577)
Kotz (x 102 5°1)
Kotz (x 1072571

8.6 (5.60, 12.7)
2.4 (2.01, 2.54)
0.17 (UD¢0.36)
0.21 (0.164, 0.236)

Ka(calcdy (nM) 0.20 (UD¢ 0.28)
Kaz(calcd) (nM) 0.88 (0.82, 0.93)
% Ry 12.6 (7.5, 33.0)

relative binding sites/céll 1.00(0.99, 1.02)

1.6 (1.48, 1.75)
3.4 (3.18, 3.78)
0.009 (UD,0.042)
0.29 (0.240, 0.341)
0.056 (UD:,0.24)
0.86 (0.75, 0.90)
49.6 (42.8, 58.7)
1.25 (1.23, 1.26)

3.1(3.06, 3.19)
6.0 (3.40, 16.3)
0.09 (0.067, 0.098)

1.2 (1.00, 1.30)
0.27 (0.22, 0.31)
2.1(0.79, 2.9)
96.6 (92.7, 98.0)
1.16 (1.14, 1.19)

aValues as reported in Wilkinson et al., 20@1.(° Values for each parameter were determined from analysis of a single association/dissociation
data surface collected for each cell line. A total ef2data surfaces were collected per cell line, and recovered parameters from the analysis of
each data surface showed no significant change between replicates. Numbers in parentheses represent recoveredevataadard deviation.
¢ Lower limit undefined.d The K4 values were calculated such théag = Kof/kon1 andKgz = Kofr2/konz. The standard deviations were calculated from
the bounds of the individual rate constants, assuming the worstdassetion of total receptors associated with andko1, with the remaining
fraction of receptors associated wi, andk... f Determined by normalizing the recovered value for receptor concentration to the value recovered

for LE1.15 cells.
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Ficure 3: Dilution dissociation of F-EGF from L1-21.3 and L1-
2.2 cells. L1-21.3 cells (panel A) and L1-2.2 cells (panel B) were
equilibrated with F-EGF to give a final cell density of 6.2510"
cells/mL and a final F-EGF concentration of 100 nM. These
suspensions were then mixed with SFB to give final dilutions of
25-fold (top curve), 50-fold (upper middle curve), 75-fold (lower
middle curve), and 100-fold (bottom curve). At each dilution;-12

Inspection of the recovered parameters in Table 1 shows
that, in general, the changes in rate constants for both
association to and dissociation from each receptor class due
to the coexpression of ErbB2 are modest, especially when
the precision of the values determined, as represented by
the standard deviations shown, is considered. The association
rate constants are the best defined of all parameters and vary
up to 5-fold, as is the case fdg,; (comparing LE1.15 to
L1-21.3 cells). Interestinglykon: represents the fast associa-
tion rate constant for LE1.15 cells and the slow association
rate constant for L1-21.3 and L1-2.2 cells, and this “inver-
sion” in the assignment ok, and konz to slow vs fast
association states (see below) increases the variation in
association rate constants recovered. The largest perturbations
in recovered rate constants due to the presence of ErbB2
are observed in the dissociation rate constants for the high-
affinity class ko), consistent with a previous studg2).
These rate constants are from 2- to 20-fold slower (L1-2.2
and L1-21.3 cells, respectively) than observed for LE1.15
cells, though the 20-fold decrease observed for L1-21.3 cells
is based on a rate constant that, while reproducible in
independent experiments, is statistically not well determined
(Table 1). Of the rate constants recovered, those describing
the low-affinity receptor classk{,, and ko) appear to
correlate with the relative level of ErbB2 coexpression,
whereas those describing the high-affinity cldgs; @ndkq1)
do not, and the observed changes in both the association and
dissociation rate constants are reflected in modest changes
for the calculatedy values for both affinity classes.

In fitting both L1-21.3 and L1-2.2 cell data surfaces to the
two independent receptor-class model, we made no assump-
tions about the combination of rate constants required to
describe each affinity class. We did not, for example,
constrain the high-affinity class, i.eKq;, to the “slow”
dissociation and “fast” association rate constants. The rate

15 mixing experiments were performed, and the data from each constants describing each receptor class were determined
mix were added together for the final data set. Shown are an'SOtrOpyindependently and combined to calcul&tés on the basis

vs time plots for each dilution. For each plot, all data points (7895

total) are shown, and sequential data points are connected by

LOf a rigorous error analysis. As a result, the high-affinity

line to present a clear separation of the data from each dilution. receptor class for both L1-21.3 and L1-2.2 cells was best
The fit lines represent the results of fitting a combined data surface described by the slow dissociation/slow association rate

(158 444 points total) including all 4 plots from each of these

experiments, as well as the corresponding plots from the associatio
experiment (Figure 2), to the two independent receptor-class mode

constants, which is in contrast to LE1.15 cells, for which

the high-affinity receptor class is described by the slow

(4) The parameter values recovered from this ana|ysis are showndissociation/fast association rate constants. Any biOlOgical

in Table 1.

basis for this change in the assignment of rate constants
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describing the high-affinity class is unclear, but based on the presence of ErbB2 is required for the high-affinity state
rigorous error analysis, a two receptor-class model applied of the receptor12), creates a tiny proportion of super-high-

to both L1-21.3 and L1-2.2 cell data surfaces in which the affinity states {1), or has effects that are “not remarkable”
high-affinity receptor class is constrained to the slow (13). The first of these, that ErbB2 is required for the high-
dissociation/fast association rate constants (the combinationaffinity state, has been disproved by our previous data
that best described LE1.15 cell data) can be rejected with ashowing that the EGF receptor expressed in the absence of
confidence level greater than 95%. any other ErbB family members exhibits two affinity states

More striking than the moderate changes observed in bothin intact cells 4, 22), and by the complementary observation
the rate constants and the calculated equilibrium constantsof Burgess, Nice, and co-workers that the expressed extra-
is the effect ErbB2 coexpression has on the fraction of cytoplasmic domain of the EGF receptor exhibits two affinity
receptors associated with the high-affinity class. This fraction states in vitro 23). Further, the radioligand binding approach
increases as the relative expression of ErbB2 increases, suchs it has been applied to the question of ErbB2 effects is
that in cells that express approximately equivalent levels of limited, because the high-affinity class is often defined by a
the EGF receptor and ErbB2 (L1-2.2 cells), essentially all small number £5) of data points, and because in the
(greater than 95%) of the receptors exist in the high-affinity naturally occurring cell lines that have been used, ErbB3
state. Further, this change in the fraction of high-affinity and/or ErbB4 are often coexpressed, potentially confounding
receptors occurs without alteration of the total number of the specific effects attributable to ErbB2. Thus, while the
EGF binding sites per cell, as variations in the number of theme of associating the presence of ErbB2 with high-
EGF binding sites in each cell line (Table 1) correlate with affinity binding of EGF has been put forward previously,
differences in the total amount of EGF receptor expressedour specific finding, that ErbB2 modulates the proportion
(as determined by antibody staining and flow cytometry; of EGF receptors in the high-affinity state, is an entirely new
Figure 1), not with the coexpression of ErbB2. one.

The only previous study of which we are aware that has The two independent receptor-class model applied here,
reported experiments investigating the kinetic effects of while admittedly wanting in its inability to correlate with
ErbB2 on the interaction of EGF with the EGF receptor the physiology of the systerd (22, has been widely applied
suggested that ErbB2 coexpression decreases the dissociatiof#, 21—25), and its application in this study allows the most
rate constant by approximately 2-fold, though no attempts direct comparison with the body of published work on this
to calculate the errors in the fits were presente?).(While system. Indeed, the kinetic and thermodynamic parameters
no association experiments were shown, it was further of the high- and low-affinity states depend on the model
reported that no change in the association rate constants waapplied. Despite intense efforts, the exact nature of the high-
observed12). The decrease in the dissociation rate constant and low-affinity states of the EGF receptor remains unclear.
observed due to the coexpression of ErbB2 was based onGiven the importance attributed to the high-affinity receptor
analysis of dissociation data in terms of a single rate constant,class in signalingd6, 27, a thorough understanding of the
an approach that was warranted given that the data densityfactors giving rise to the high-affinity receptor class is critical.
was not sufficient to accurately describe the presence of moreReceptor phosphorylation state28(30), association with
than a single receptor class. However, since equilibrium the cytoskeletal network3(, 32, and ligand-independent
experiments performed in the same study clearly showed thedimerization 83, 34 have all been implicated in mediating
presence of two receptor classes in the cells examined,high-affinity EGF binding to the EGF receptor, and the high-
interpretation of the 2-fold decrease in the dissociation rate affinity receptor class may arise from a combination of some
constants reported is difficult. The reported kinetic experi- or all of these factors, though this would imply intercon-
ments did not rule out the possibility that, rather than vertable, rather than independent, receptor states. As men-
changing the dissociation rate constant, ErbB2 coexpressiontioned above, the high-affinity class of the receptor has also
simply shifted the ratio of high- and low-affinity receptor been attributed to heterodimerization with ErbB2-{13);
classes present, an effect that would appear as a change inowever, the high-affinity state appears to be an intrinsic
dissociation rate constants when the data were analyzed irproperty of the EGF receptor alone, since it has been
terms of a single receptor class. Furthermore, the possibleobserved that cells that express the EGF receptor in the
effects of ErbB3 and ErbB4 coexpression in the cells used absence of other ErbB family membe#s 22 and expressed
for these experiments were not addresskEg). (While our extracytoplasmic domains of the EGF receptor in vi28)(
results generally agree with this study in terms of the effect manifest high- and low-affinity receptor states. In this study,
ErbB2 coexpression has upon the recovered dissociation ratave show that the effect of ErbB2 coexpression on the
constants, our data density and subsequent rigorous analysisteraction of EGF with the EGF receptor is to increase the
provide sensitivity to changes in the fraction of high-affinity fraction of high-affinity receptors. Since the high-affinity
receptors, an effect that was undetectable with previousclass of the EGF receptor has been shown to be both
kinetic methods. Additionally and unlike the previous study, necessary and sufficient for EGF-mediated signaling through
we observed changes in the association rate constants duéhe EGF receptor 26, 27, our observation that ErbB2
to the coexpression of ErbB2, though these changes appeacoexpression alters the ratio of high- and low-affinity class
to be compensatory with the changes observed in dissociatiorEGF receptors is likely of physiological significance. The
rate constants, since the calculakedvalues based on these mechanism by which ErbB2 coexpression mediates the
rate constants are generally similar to those calculated forfraction of high-affinity EGF receptors is unclear, but may
cells that do not express ErbB2. be the result of specific determinants present in ErbB2, such

Previous studies in which equilibrium binding 6#-EGF as specific regions in the extracytoplasmic or kinase domains.
was analyzed by the Scatchard transform have suggested thatnderstanding the specific molecular determinants of ErbB2
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that mediate the increase in the fraction of high-affinity EGF

receptors and also the cellular consequences of this increase

Accelerated Publications

16. Wang, Z., Zhang, L., Yeung, T. K., and Chen, X. (198®).
Biol. Cell 10 1621-1636.

in terms of responsiveness to EGF and subsequent mitogenic 17- Kokai, Y., Myers, J. N., Wada, T., Brown, V. I., LeVea, C.

progression remain interesting areas for further study.
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