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Figure 1. Schematic epresentation of C-terminally mutated ICAM-1
constructs (A) and a putative fransmembrane domain dimerization motif (B).
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Figure 2. Generation and characterization of C-terminally dimerized
ICAM=1. {A) expression from 2937 cell. (B) determination of dimer by
antibody.
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Figure 3. Purification and visualization of C-terminat dimers. A A 58 ¥s¢
Representative electron micrographs of purified and rotary shadowed
sICAM-1. Bar = 50 nm. B. Purified SICAM-1_GCN4 was sedimented -
through a glycerol gradient and fractions were subjected to SDS 10% PAGE 0] -
and staining. The positions of standards sedimented in a parallel gradient 116 4 .“
are shown above the gel; fraction numbers are shown below the gel. C. 7]
Gradient-purified dimers were subjected to rotary shadowing and electron o6 .M
microscopy. Representative "U'-shaped and "V'-shaped dimers, ring—like s WM -
dimers or "W'-shaped tetramers are depicted.
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ICAM-1¢] Ml =29] o)A waE o) domain 19 Figure 5. Covalently stabilized domain 1/C— terminal dimers, The

A-] dimerization motif< _264_};; oz dimer7]- sé] "6‘ Q domain 1 cysteine mutation L43C was introduced into the sSiCAM-
2] A 0] 6.0 oralsli Adle 1_GCN4 C—-terminal dimer and the resuiting domain 1/C—terminal

A 4 &S FAFE 2ol constructs were expressed in CHO.Lec 3.2.8.1 cells. A. SDSPAGE B.

ion—exchange chromatography and SDS/PAGE.
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Figure 6. Glycero! gradient sedimentation and visualization of
domain 1/C—terminal dimers. Fractions #15, #16 and #21 from
Fig.5 B were separately subjected to glycerol gradient
sedimentdtion (A). Fraction #15, #16, and #21 were subjected for
rotary shadowed electron micrographs.
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Figure 7. Purified locked open LFA-1 | domain was immobilized
on a BlAcore sensor chip surface and binding of ICAM-1
preparations was measured under a constant flow of 10—60 ml/min
in TBS containing 1 mM MgCI2. Curve fitting of the association and
dissociation phases with BlAevaluation 3.1 software was used to
calculate kon, koff and KD values. All values are expressed as
mean + s.e.m. for three separate expetiments, with the exception
of the domain 1/C—terminal dimer for which only enough material
for two experiments was generated.
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Figure 8. Model of {ICAM-1 fopomers on the cell surface. ICAM-—
1 is drawn as five linked ovals representing domains 1-5 expressed
on the cell surface (two planes representing the membrane bilayert.
The LFA-1 binding site has previously been localized to the face of
domain 1 opposite the dimerization interface [Casasnovas, 1998
#13707], whereas the aMb2 binding site is located in domain 3
[Diamond, 1991 #7813}, and is predicted to lie on the same side of
the ICAM—1 molecule as the LFA~1 binding site (T. A. Springer, C.
Jun, and J. Wang, unpublished). To maintain the same dimerization
interfaces in domains 1 and 5 upon conversion from the ring—like
open dimer (A) to the W-shaped tetramer (C), a rotation of
approximately 180°and some hinge—like motions must occur in
one or more of the interdomain linkages located between domains
1 and 5. In the figure, this is symbolized by rotation at the domain
4—domain 5 linkage (circular arrows) and a hinge—like motion ot
both ends of domain 4.

Table 1. C-C distances and exposure of symmetry-
related residues in the domain 1 dimer interface seen in a
crystal structure of domains 1 and 2 of ICAM-1

Dimer Cb-Cb distance(A)  Surface Exposure( A )

Residue A dimer Bdimer A monomer B monomer
Leu-18 4.50 6.03 92 93
Leu-42 341 440 74 62
Leu-43 3.61 248 185 166
Leu-44 10.8 4.40 47 57

The putative dimerization interface in domain 1 was
deduced from symmetry-related contacts seen between
pairs of A molecules (A dimer) and B molecules (B
dimer) seen in a crystal structure of ICAM-1 domains 1
and 2 (Casasnovas et al, 1998). The distance separating
the Cb atoms of identical residues in the interface was
measured. Surface accessibility of each of these residues
in the absence of the interface, i.e. in monomer
molecules, was measured as exposed surface area (2)
using the program DSSP.
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