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Summary

Background—The glycoprotein (GP)Ib-I1X complex is critical to hemostasis and thrombosis. Its
proper assembly is closely correlated with its surface expression level and requires cooperative
interactions among extracellular and transmembrane domains of Iba, Ibf and IX subunits. Two
interfaces have been previously identified between the extracellular domains of Ibp and 1X.

Objective—To understand how extracellular domains interact in GPIb-1X.

Methods—The Ibp extracellular domain (Ibpg) or the IX counterpart (IXg) in GPlb-1X was
replaced with a well-folded IbBg/IXg chimera called IbBggpc, and the effect of domain replacement
on assembly and expression of the receptor complex in transiently transfected Chinese hamster
ovary cells was analyzed.

Results—Replacing IXg with 1bBgapc in GPIb-1X retained interface 1 but not interface 2 between
the extracellular domains. While this domain replacement preserved complex integrity, the
expression levels of 1bp and Iba were significantly reduced. Additional domain replacement with
IbBeanc Or IbPe in GPIb-1X produced the complex at disparate expression levels that cannot be
simply explained by two separate interfaces. In particular, when 1bfg in GPIb-1X was replaced by
IbBEabc, Iba and IX were expressed at approximately 70% of the wild-type level. Their levels were
not reduced when IXg was changed further to 1bBg.
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Conclusions—Our results demonstrate the importance of the association between Ibf and 1X
extracellular domains for complex assembly and efficient expression, and provide evidence for the
structural malleability of these domains that may accommodate and propagate conformational
changes therein.
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Introduction

The platelet glycoprotein (GP)Ib-1X complex consists of GPIba, GP1bB and GPIX subunits
(herein Iba, Ibp and 1X) at a 1:2:1 stoichiometry [1-3]. Iba is the major subunit in the
complex, with its N-terminal domain harboring the binding sites for many hemostatically
important ligands [4-6]. In comparison, the functions of 1bf and X, especially the
extracellular domains thereof, remain sketchy. The only well-documented function of 1bj
and IX is that both are required for efficient expression of Iba in the plasma membrane [7-
9]. A number of mutations in the Ibp or IX gene have been identified in patients with
Bernard-Soulier syndrome (BSS) [10]. Consistently, genetic deletion of Ibp produced BSS-
like phenotypes in mice [11,12]. However, it is not clear what additional roles Ibp and X
may play in mediating the platelet function. Although there have been several reports of the
involvement of Ibf in GPIb-1)X-mediated signaling and the procoagulant activity of the
platelet [13-15], the molecular basis supporting these functional claims is not elucidated.
This is partly due to the lack of understanding of the assembly of GPIb-IX extracellular
domains and, correspondingly, the lack of tools to dissect interactions of Ibf and IX.

In GPIb-1X, Iba is linked through membrane-proximal disulfide bonds to 2 1bf subunits to
form the GPIb complex [2]. Formation of these disulfide bonds depends on the interaction
between the transmembrane domains in GPIb-1X [16]. Disruption of these interactions not
only abolishes native Iba-1bp disulfide bonds, and thus GPIb formation, but also increases
formation of Iba-containing complexes of higher molecular weights that we now call
hmwGPIb [8]. In addition to the interaction between transmembrane domains, the assembly
of GPIb-1X also involves the relatively weak interaction between homologous Ibf and 1X
extracellular domains (IbBg and IXg, respectively) [17-19]. The structures of Ibpg and IXg
both can be divided into three parts: the N-capping region, the central leucine-rich repeat
(LRR) region and the C-capping region [19]. The central LRR region takes on a parallel p-
coil structure, with each coil consisting of a convex loop and a concave p-strand on the
opposite side. Unlike IbPg, IXg cannot be expressed as a stand-alone protein, presumably
due to its instability [18]. This precludes not only in vitro characterization of the interaction
between recombinant Ibpg and 1Xg but also dissection of any interfaces in GPIb-1X that
involve IXg because it is not possible to distinguish whether a mutation in IXg disrupts its
own folding or its interaction with other domains. Instead, a stable Ibpg/IXg chimeric
protein called IbPganc, in Which three convex loops of IXg are grafted onto the Ibpg scaffold,
contains a IX-derived Ibp-binding site [18]. The crystal structure of 1bBga,c provides the
structural detail of an interface between the convex loops of IXg and the C-capping region
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of IbBe (hamed interface 1), which has been confirmed by site-directed mutagenesis of full-
length GPIb-1X [19]. Furthermore, recombinant IbBgyp can form a homo-tetramer,
suggesting the existence of a second interface (interface 2) between the C-capping region of
IXg and the convex loops of the other Ibpg in the complex. Figure 1 shows a current
structural model of the interacting domains in GPIb-1X, which can be simplified into a
sketch with all the inter-subunit contacts.

In this paper we have characterized the assembly of various chimeric GPIb-1X complexes in
transiently transfected Chinese hamster ovary (CHO) cells. Our results demonstrate the
importance of interface 2 for complex assembly and particularly expression of 1bf.
Moreover, we report two chimeric complexes that contain significantly altered extracellular
domains yet largely preserve their structural integrity. These complexes demonstrate the
structural malleability of extracellular domains in the GPIb-1X complex, which may
accommodate and propagate conformational changes therein.

Materials and methods

Materials

The CHO K1 cell line was obtained from ATCC (Manassas, VA, USA). Monoclonal
antibody WM23 was kindly provided by Dr Michael Berndt. Anti-HA and anti-actin
antibodies were purchased from Sigma (St Louis, MO, USA). Expression vector pDX, used
to express GPIb-1X in CHO cells, including HA-tagged Ibp or IX, has been described
[7,18,20,21]. The pDX vector containing the IbBgape-1bBTc gene, HA-tagged or otherwise,
was constructed in a similar manner to those containing HA-tagged IbBgapc-1Xtc and 1bpg-
IXtc genes [18]. All constructs were confirmed by DNA sequencing (Genewiz, South
Plainfield, NJ, USA).

Expression of GPIb-IX in transiently transfected CHO K1 cells

Vectors containing Iba, Ibp and 1X-derived genes were transiently transfected into CHO
cells using Lipofectamine 2000 (Invitrogen, Carlsbad, CA, USA) as described before [9].
Transfected cells were grown in Dulbecco’s modified Eagle’s medium (Invitrogen) with
10% fetal bovine serum for an additional 48 h before being analyzed for protein expression.
Surface expression of Iba was measured by flow cytometry after staining with WM23
followed by FITC-conjugated anti-mouse antibody. Surface expression of 1bp, 1X and
derivatives was measured using anti-HA antibody. The quantified mean fluorescence
intensity (MFI) of each cell population (10 000 cells) was normalized, with the value of
CHO cells expressing wild-type GPIb-IX being 100% and that of CHO cells transfected
with only empty pDX vector 0% [9]. Groups were compared using the non-paired t-test.

SDS-polyacrylamide gel electrophoresis and western blot

Two days after transfection, transfected CHO cells were harvested and lysed in the 1% triton
X-100 lysis buffer containing 1:50-diluted protease inhibitor cocktail for mammalian tissues
(Sigma). SDS gel electrophoresis and western blot to detect individual GPIb-I1X subunits,
and formation of Iba-Ibp disulfide bonds, were performed as described before [9,18].
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To clearly describe the GPIb-1X complexes containing various chimeric constructs, we have
adopted a nomenclature that largely follows the traditional names but has small differences.
In this paper, only a complex keeps ‘GP’ in its name (e.g. GPIb). A full-length subunit is
named without ‘GP’ and without a subscript (e.g. 1bp). A domain in the subunit is identified
by the subunit name with a subscript (e.g. IbBg). The subscripts E, T and C denote the
extracellular, transmembrane and cytoplasmic domains, respectively. A chimeric subunit is
identified by the individual domains therein, listed sequentially from the N- to C-terminus.
For instance, HA-1bBgape-1XT¢ is N-terminally HA-tagged 1bBgane chimeric extracellular
domain fused to the transmembrane and cytoplasmic domains of IX. Finally, various GPIb-
IX complexes as well as CHO cells expressing them are identified by the subunits therein,
separated by ‘/’. For instance, Iba/lbp/IbBeape-1XTc cells are the cells expressing a mutant
complex that contains wild-type Iba, wild-type Ibp and the chimeric 1bBgapc-1XTc subunit.
Also, to appreciate the effect of a mutation, it will be helpful to view it in the three-
dimensional context, for instance as sketched in Figure 2(A.)

Ibp enhances IbBgapc-IXTc surface expression but not vice versa

As the surface expression levels of GPIb-1X subunits in transiently transfected CHO cells
closely correlate with the extent of GPIb-1X assembly [17,22], they have been used to
analyze the complex assembly [8,9,18,19,23]. We have previously shown that appending the
HA tag to the N-terminus of 1bp or 1X does not affect GPIb-1X assembly or its expression,
and that surface expression of HA-IbBganc-1X7c is significantly enhanced by co-expression
of 1bp because the former associates with the latter through 1X-derived convex loops
[18,19]. Consistently, when HA-IbBgapc-1XTc Was transiently transfected with wild-type Iba
and Ibp into CHO cells (i.e. Iba/lbp/HA-1bBeape-1 X cells), its surface expression level,
measured by flow cytometry using anti-HA antibody, was similar to that of HA-1X in
Iba/IbB/HA-IX cells (Fig. 2B,C). However, the measured mean fluorescence intensity of Iba
in 1ba/Ibp/HA-1bBEape-1 X1 cells was only about 30% of that in ‘wild-type’ Iba/Ibp/HA-1X
cells, indicating that Iba in the mutant complex was not as stably assembled as in the wild
type. The significant difference between the relative expression levels of Iba and HA-
IbBEabc-1XTc subunits in the same complex is very unusual and has never been reported.

We next sought to explain the low expression of Iba in 1ba/IbB/HA-1bBgapc-1XTc cells.
First, western blot of cell lysates under non-reducing conditions showed that native Iba-Ibp
disulfide bonds were formed in the Iba/Ibp/HA-1bBgape-1XTc complex (Fig. 3). Similarly,
no increase in the formation of hmwGPIb was observed, indicating that the association of
transmembrane domains was not affected by the domain replacement. Second, to explore the
possibility that IXg may contain a separate binding interface for Iba that was abolished by
the domain replacement, we systematically changed residues in Ibpgapc back to those in IXg,
especially those located on the surface and distal from both interfaces with 1bf. Only two
types of results were observed for all the tested mutations (Fig. 4). The first type,
exemplified by 1bBg1apc-1X1c, in which the N-capping region is replaced with that in IXg
(Fig. 4A), had little effect on the disparate expression levels of Iba and mutant IX in
transfected cells. The other type, exemplified by 1bBg2anc-1 X7, in which all residues
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preceding the convex loops were changed to IX-derived ones, exhibited low expression
levels of both Iba and mutant IX. This was likely because the mutation disrupted proper
folding of IbBganc. No mutations in 1bBgape-1XTc that we had tested could restore the wild-
type-like Iba expression level (for a list of tested mutations, see supporting information
Table S1). Finally, in order to assess the Ibp surface expression level in transfected cells, the
HA tag was appended to the N-terminus of Ibj and concurrently removed from 1X. As
shown in Figure 4(C), the measured fluorescence intensity of 1bf in Iba/HA-1bB/1bBeapc-
IX1c cells was around 30% of that in Iba/HA-Ibp/1X cells, matching the relative ratio of
Iba. This result indicates that the low expression level of Ib in Iba/HA-IbB/1bBgape-1XTc
cells is the limiting factor for complex expression. Therefore, although surface expression of
IbBeape-1XTc is enhanced by the presence of Ibp [19], surface expression of 1bf is not
reciprocally enhanced by IbBgapc-1X7c. Of all the inter-subunit interfaces in the Iba/HA-
IbB/IbBeanc-1XTc complex, only interface 2 is altered from the wild type (Fig. 2A). Thus,
our results suggest that interface 2 is important in stabilizing the second Ib subunit and, by
extension, the entire complex.

Replacing Ibpg in GPIb-IX with IbBgapc largely preserves complex assembly and stability

We have constructed two additional 1bB/IX chimeric subunits, both of which could be
expressed alone at a modest level in transfected CHO cells. In 1bBgapc-1bBTc, IbBEabe IS
linked to the transmembrane and cytoplasmic domains of Ibp. In Ibpg-1Xyc, 1bPg is linked
to the transmembrane and cytoplasmic domains of 1X (Fig. 5A). Genes encoding these
proteins, along with those of IbB, IX and IbBgape-1XTc, Were co-transfected transiently, in
various combinations, with the wild-type Iba gene into CHO cells. An N-terminal HA tag
was attached to Ibp, IX or the chimeric subunit to allow measurement and comparison of
their surface expression levels in the cell (Fig. 5B,C).

A combination of two Ibp-equivalent subunits (1bp, 1bPeanc-1bBTc) and three IX-equivalent
ones (IX, IbBg-1Xt¢, IbBeapc-1XT¢) produced a total of five chimeric complexes in addition
to the wild-type Iba/lbB/IX complex (Fig. 5A). All of them formed native Iba-Ibf disulfide
bonds (Fig. 6). Although the Iba expression level in cells expressing these complexes varied
greatly, no increased formation of hmwGPIb was observed. The preservation of wild-type
Iba-Ibp disulfide bonds and transmembrane domain interactions in these chimeric
complexes indicates that the organization of individual subunits in each complex is the same
as the wild type (Fig. 5A). As correct assembly of GPIb-1X involves association between
both extracellular and transmembrane domains [3], the preservation of transmembrane
domain association also indicates that these five chimeric complexes differ only in the
association of the Ibp and IX extracellular domains.

Comparison of surface expression levels of Iba, Ibp- and IX-equivalent subunits in wild-
type and chimeric GP1b-1X complexes produced results that could not be explained simply
by two separate interfaces in the extracellular domains (Fig. 5). For instance, Iba surface
expression was low in Iba/lIbp/Ibg-1X1c cells, with the measured mean fluorescence
intensity at about 20% of that in wild-type Iba/lbp/IX cells. Western blot of the cell lysates
also produced similar results (Fig. 6). The reduced Iba expression level was not surprising
because IbBg does not self-associate [19] and replacing IXg with 1bBg was expected to
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abolish both interfaces 1 and 2 (Fig. 5A). However, it was surprising that expression levels
of Iba and associated subunits in Iba/IbBeape-10BTc/IbBeape-1XTc cells were as low as those
in Iba/Ibp/1bBe-1 Xt cells, despite 1bBgane domains in this complex being expected to form
two interfaces [19]. Moreover, both Iba/lIbPgapc-1bBTc/IbPe-1XT1c and 1ba/lbp/1bBeape-1XTc
complexes contain the same interfaces, except that these interfaces are in different orders or
locations. Yet these two complexes produced significantly different levels of Iba. Finally,
despite the obvious difference in the extracellular domain of their IX-equivalent subunits,
Iba/1bBeape-1bPTc/1X and 1ba/lbBeape-1bPTc/1bPe-1XTc complexes were expressed at the
same level, about 70% of those in Iba/lbP/IX cells (Fig. 5), suggesting that both complexes
are reasonably assembled like the wild type and have the same level of stability. Therefore,
it appears that the effect of changing interfaces is not additive, because simply counting the
number of preserved interfaces in these chimeric complexes would not explain all of the
reported results. A more plausible explanation is that interfaces 1 and 2 are connected.
Changing one interface is likely to affect the other, probably through a conformational
change or allostery. Similarly, for the Ibpganc domain in IbBgapc-1bPrc to associate with IXg
and IbBg domains in the Iba/lbBeape-1bPTc/1X and 1ba/l1bBeape-1bPTc/1bPe-1XTc complexes,
respectively, to achieve similar complex stability, it should adopt different conformations in
these complexes.

In summary, by analyzing and comparing the organization and expression levels of various
GPIb-1X complexes in which 1bpg and/or IXg were replaced by homologous domains, we
have provided evidence for the importance of interface 2 in the assembly and stability of
GPIb-IX. The results further indicate that Ibp and IX extracellular domains are capable of
conformational changes.

Discussion

Proper assembly and efficient expression of the GPIb-1X complex requires all of its subunits
[7]. Systematic assessment of the mutational effect on surface expression of GPIb-1X
subunits in transiently transfected CHO cells, corroborated in many instances by direct
characterization of GPIb-I1X from BSS patients bearing the same mutation, has greatly
advanced our understanding of GPIb-1X structure and organization [3]. Inter-subunit
interfaces in the extracellular and transmembrane domains have been identified
[8,9,18,19,23]. Two IbBg and one IXg interact with one another through two interfacial
regions (Fig. 1). Analysis of site-specific mutations at interface 1 demonstrates its
importance for efficient expression of 1X [19]. By comparison, only one mutation at
interface 2 that reduces expression (P74R of Ibp) has been characterized [19]. In this study,
by analyzing the effects of co-expressing 1bBganc-1X1c with 1ba and 1bp, we have provided
additional evidence for the importance of interface 2 in assembly and expression of GPIb-
IX, particularly stability of Ibp.

Unlike IX, Ibp can express alone on the cell surface, albeit at a modest level [7,20,24]. This
is likely to be due to the juxtamembrane sequence in its cytoplasmic domain that is involved
in protein topology and trafficking [21], its transmembrane domain that is capable of self-
oligomerization to prevent exposure of polar residues therein [16,25], and its extracellular
domain that can be expressed as a well-folded protein [19,26], all of which are features that
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IX lacks. Yet like IX, expression of Ibp is significantly enhanced when it is co-expressed
with the other subunits of GPIb-I1X [7,20]. The mechanism for this enhancement has not
been elucidated. In this study, we report that replacing IXg in GPIb-1X with 1bBgapc
specifically disrupted interface 2 while preserving interface 1 and other inter-subunit
interactions, which led to significantly reduced expression of Ibf in the Iba/IbB/1bPganc-
IX7c complex. Thus, we have identified interface 2, or the convex loops of Ibp, as a site of
interaction for improved stability and expression of Ibp. This is similar to the enhancement
of 1X expression through interaction of its convex loops [18]. Elucidation of the molecular
basis for interaction-mediated enhancement of complex expression will contribute to our
understanding of the assembly and organization of the GPIb-1X complex.

This study has also produced the first evidence suggesting that Ibpg and 1Xg domains in
GPIb-IX can undergo conformational changes. We found, unexpectedly, that both Iba/
IbBEapc-1bPTc/IX and Iba/lbBeape-10BTc/1bBe-1XTc complexes are equally stable and can be
expressed at a reasonable level (Figs 4 and 5). Both complexes share the same domain
organization as the wild type, and differ from the wild type by only changes in extracellular
domains of Ibf and I1X (Fig. 5). In these complexes, it is likely that 1bBg, Ibpganc and IXg
domains adopt different conformations in response to different domain contacts. This is
consistent with the reported crystal structures of Ibg and IbPganc, both of which share the
same sequence for the C-capping region. However, the C-capping region of IbBg in the
crystal structure does not have contact with another protein, while that of IbBgapc, taking on
a slightly different conformation, forms extensive contact with the convex loops of another
IbBEapc [19]. It is also consistent with the fact that the GPIb-1X complex contains two 1bBg
domains that are not symmetrically located. The two Ibpg domains form different contacts
with IXg and possibly also Iba (Fig. 1), and therefore should adopt different conformations.
Although we have presented evidence suggesting different conformations of Ibpg, IXg and
IbBeanc domains in various complexes, their structural details remain to be defined.

That Ibpg and IXg can undergo conformational change in GP1b-1X may help to address a
fundamental question about the complex. Iba possesses the binding sites for all the known
ligands of GPIb-1X, but why does it need to co-express with 1bf and IX? One likely
possibility is that I1bp and IX participate in Iba-initiated signaling. Consistently, the
cytoplasmic domain of Ibp plays a role in modulating Iba function [13,27,28]. RAM.1, a
monoclonal antibody targeting Ibpg in GPIb-1X, reduces platelet adhesion and GPIb
signaling via intracellular signaling events [15]. Thus, it is possible that RAM.1 binding, or
ligand binding of Iba, induces a conformational change in Ibpg and IXg, which transmits the
signal across the platelet membrane. Whether antibody or ligand binding induces a change
of Ibpg and IXg conformation in the GPIb-1X complex, and the underlying structural basis
for such change if it occurs, will require future investigation.

Supplementary Material

Refer to Web version on PubMed Central for supplementary material.
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A Iba N-term domain

Convex

Interface 1

Iboy/IbB/IX

Fig. 1.
The organization of the GPlb-1X complex, viewed from the extracellular space towards the

membrane, is summarized in a sketch for easy visualization and comprehension. (A) The
membrane-proximal extracellular and transmembrane domains of GPIb-1X have been
modeled in ribbon diagrams, with its side view shown on the left and top view in the middle
(adapted from [3]). Iba, 1b and IX subunits are shown in black, green and red color,
respectively. The general locations of N- and C-capping regions and convex loops in IXg are
marked. The side chains of Tyr106 in Ibp are shown as ball-and-sticks in teal, and those of
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Pro74 in 1bp as spheres in marine. The juxtamembrane Iba-Ibp disulfide bonds are shown in
orange. These domains are shown in (B) as sketches of the same color. The transmembrane
domains are represented by dashed coils. The extracellular domains are drawn in solid
curves, with convex loops (a, b, ¢) marked in each domain. Positions of Tyr106 and Pro74
are marked with a star and dot, respectively.
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Fig. 2.
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Replacing IXg in GPIb-1X with IbBgapc Significantly decreases surface expression of Iba in
transiently transfected CHO cells. (A) Sketches of the mutant GPIb-1X complex containing
IbBeapc-1XTc in comparison with the wild type. In GPIbBgpc, three convex loops of IXg are
grafted onto the IbBg scaffold [18]. (B) Overlaid histograms showing surface expression of
Iba and 1X derivatives in transfected CHO cells measured by flow cytometry using WM23
and anti-HA antibodies, respectively. Each trace is identified by the subunits transfected.
Gray peak: cells transfected with empty vector. Thick line: Iba/Ibp/HA-1X cells. Thin line:
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Iba/IbB/HA-IbBEape-1 X7 cells. Each plot is representative of at least four independent
experiments. (C) Quantitative representation of relative surface expression levels of Iba
(white bar) and HA-tagged IX derivatives (red) in aforementioned transfected cells. The
measured mean fluorescence intensity (MFI), obtained for the entire cell population (10 000
cells per sample), was normalized with the expression level in Iba/Ibp/HA-1X (WT) cells
being 100% and cells transfected with empty vectors 0% [9,18]. All data are presented as
mean £ SD (n=4 or 6). *P < 0.01.
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Fig. 3.
SDS gels showing correct formation of native Iba-1bf disulfide bonds in the Iba/lbp/HA-

IbBeapc-1XTc complex. Lysates from various transfected CHO cells were separated in Bis-
Tris SDS gels under non-reducing (N.R.) or reducing (R.) conditions, transferred to a PVDF
membrane and immunoblotted by noted antibodies. Lane 1, Iba/lbp/1X; 2, Iba/lbp; 3,
Iba/lbB/HA-IX; 4, 1ba/IbB/HA-1bBEape-1XTc. This figure is representative of four
independent experiments.
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Reduced surface expression of Iba is due to the reduced expression of Ibp in the

Iba/IbB/HA-IbBgapc-1XTc complex. (A)
style follows that described in Figure 1.

Sketches of mutant GPIb-1X complexes used. The
(B) Relative surface expression levels of lba (white

bar) and HA-tagged 1X derivatives (red) in transfected CHO cells measured by flow
cytometry. Each cell is identified by the subunits transfected. (C) Relative surface
expression levels of Iba (white bar) and HA-tagged Ibp (green) in transfected CHO cells.
The HA tag was appended to Ibp and removed from 1X derivatives to allow detection of Ibf
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by flow cytometry. The measurement and quantitation follow the procedure described in
Figure 2(C). All data are presented as mean + SD (n = 3). *P < 0.01.
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Fig. 5.

Extracellular domains of Ibp and IX adopt different conformations to stabilize certain
domain-swapped GPIb-1X complexes and enhance their surface expression. (A) Sketches of
wild-type GPIb-1X and five chimeric complexes, each of which is identified by the subunits
therein in colors as described in Figure 1. The measured mean fluorescence intensity of
surface Iba in transfected CHO cells, expressed as the percentage of that in wild-type cells
and indicative of GPIb-1X assembly and stability, is listed in parenthesis for each complex.
Note that although the extracellular domains are similarly sketched to denote their high
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structural homology to one another, they adopt neither the same conformation nor
interaction in different complexes. (B) Relative surface expression levels of Iba (white bar)
and HA-tagged Ibp derivatives (green) in transfected CHO cells. Each CHO cell is identified
by the subunits transfected. (C) Relative surface expression levels of Iba (white bar) and
HA-tagged IX derivatives (red) in transfected CHO cells. The measurement and quantitation
follow that described in Figure 2(C). All data are presented as mean + SD (n = 3-5). Only
examples of statistical analysis results are shown. *P < 0.01.
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SDS gels showing the effect of domain replacement on the expression and Iba-Ibp disulfide
formation in various transfected CHO cells. Lysates from various CHO cells transfected
with GPIb-IX subunits were separated in Bis-Tris SDS gels under non-reducing (N.R.) or
reducing (R.) conditions, transferred to PVDF membrane and immunoblotted by noted
antibodies. Lane 1, Iba/HA-1bB/1X; 2, Iba/HA-IbB/1bBe-1X1¢; 3, Iba/HA-1bB/1bBeape-1X1¢;
4, Ibq,HA'IbBEabC'IbBTCIIX; 5, |bG/HA"bBEabc"bBTC“bBE"XTCJ 6, |b(1/HA|bBEabc'
IbBrc/IbPeanc-1X1c. This figure is representative of three independent experiments.
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