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MFE-23 is asingle-chain Fv (scFv) antibody fragment that was
selected from a phage-display library for high affinity binding to
carcinoembryonic antigen (CEA), and has important clinical uses in
the detection, monitoring and targetting of colon cancer. CEA is a
seven-domain cell adhesion molecule which is expressed at high

levels on colon carcinoma cells. MFE-23 (M, 27,150; 256 residues) ..

consists of an N-terminal Vg domain, a 13-residue linker, a Vi do-
main and a 12-residue tag. MFE-23 was expressed in E. coli and
purified on CEA coupled to Sepharose. Crystals were produced by
the hanging-drop method. MFE-23 at 2 mg/ml was mixed 1:1 with
precipitant (100 mM Tris-HCI at pH 6.5 containing 43% saturated
ammonium sulfate), and a 10 ul drop of this mixture was equilibrat-
ed against 0.5 mi of precipitant at 18°C. Well-formed crystals formed
within several days, and diffracted to 0.2 nm resolution. Diffraction
data were collected using an R-AXIS-IIC mounted on an RU200
rotating anode X-ray source. The crystal belongs to the trigonal space
group P3,21 and has unit cell dimensions of a=b = 6.170 nm and
c=12.794 nm. A single crystal was used for structure determination.
Data to a resolution of 0.28 nm were processed using DENZO and
the CCP4 program package. The structure was solved by molecular
replacement using the Fv coordinates from a murine IgA Fab frag-
ment (Brookhaven code 2FBJ). The antibody complementarity de-
termining regions, the linker and the tag were omitted for the calcu-
lation of initial 2Fo-Fc electron density maps. Refinement of the
MFE-23 structure is currently in progress, utilizing the rigid-body
refinement and the positional refinement algorithms of X-PLOR and
manual rebuilding of the model in O.
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The lysozyme molecule has been studied crystallographically in
complex with a number of Fv and Fab antibody fragments. In these com-
plexes the structure of the lysozyme molecule shows significant changes
at one or more of three points in its sequence. The Ca positions at resi-
dues 47, 70-71 and 101-103 of lysozyme in one complex differ from the
corresponding position in a second by 1-2 A on the average and by as
much as 7 A. The average general difference in Ca positions is 0.5-0.75
A_This main chain flexibility demonstrated by bound lysozyme is found
in the published structures of native unbound lysozyme and is not merely
adistortion resulting from the association with antibody fragments. In ail
of the complexes reported at least one of these three regions is partially
buried as aresult of complex formation. In an attempt to determine whether
this flexibility is required for antibody binding or is merely coincidental,
we examined neuraminidase and its complexes with NC41 and NC10.
The neuraminidase structures do not exhibit the flexibility shown by
lysozyme; the maximum difference noted in the comparison of the
neuraminidases is only 1A. Neurantinidase does not support the require-
ment of hot spots in the antigen-antibody interface.
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The structure of Fab3A2 - an anti-human chorionic
gonadotropin (hCG) antibody - has been solved to 2.0A resolution,
with data collected to 1.4A resolution.

hCG is a hormone essential for the maintenance of the early
stages of pregnancy. It is a member of the glycoprotein hormone
family which includes follicle stimulating hormone (FSH),
luteinising hormone(LH) and thyroid stimulating hormone (TSH),
which have a common o.-subunit. The biological specificity being
determined by the B-subunit. A high degree of sequence similarity
exists, with RCG and LH binding to a common receptor. hCG is
unique in having a C-terminal extension on the B-subunit. This C-
terminal peptide of hCG has been used in WHO sponsored research
to produce an anti-fertility vaccine. As some forms of cancer secrete
hCG, specific antibodies against the hormone can be used as
immunodiagnostics.

Antibody 3A2 is an hCG C-terminal specific antibody. The
structure of the Fab fragment (Fab3A2) has been solved to 2.0A
resolution. Data were collected at Daresbury SRS under cryocooled
conditions (100K). The structure was solved by molecular
replacement using AMoRe(Navaza, (1994) Acta Cryst. A, 50, 157-
163). After some refinement, the crystallographic R-factor is
22.3%. A high resolution dataset has recently been collected to
1.4A which is currently being used to refine the structure further.
Comparison of the complementarity determining regions (CDRs)
of Fab3A2 with those from the Macromolecular Structures
Database reveals a mainchain conformation consistent with the
canonical structure hypothesis (Chothia et al., (1994) Nature, 342,
877-883).
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Interleukin-8 (IL-8) is a chemoattractant cytokine
(chemokine) that stimulates the accumulation and activation of
neutrophil leukocytes at sites of inflammation. This small protein
(72 residues) has been linked to a wide variety of inflammatory
events and is thought to be the causitive agent in their associated
immuno-pathology. IL-§ is one of a family of related proteins
termed the CXC chemokines that have four conserved cysteines,
with the first two separated by one amino acid. Interferon-y in-
ducible peptide-10 (IP-10; 74 residues) is also a member of the
CXC chemokine family and is expressed by a variety of cell types
on induction with interferon-y and lipopolysaccharide. Although
IL-8 and IP-10 share 24% primary sequence identity, they appear
to have very different physiological roles. IP-10 does not com-
pete with IL-8 for binding to neutrophil receptors and has unique
properties associated with T-cell mediated inflammatory reponses
and host-mediated anti-tumor effects. To characterize the compo-
nents of IL-8 that are responsible for its specific functions, four
IL-8/IP-10 molecular hybrids were chemically synthesized in which
portions of the sequence of Il.-8 were replaced with the corre-
sponding IP-10 sequence to determine the resultant functional and
structural changes induced. Two of these hybrid CXC chemokines
have activities comparable to wild-type IL-8, while the other two



