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Two-dimensional gel analysis demonstrates no

structural alteration of HLA-B27 polypeptides
between patients with ankylosing spondylitis and
healthy individuals
JOSEPH A. TRAPANI, IAN D. WALKER, AND IAN F. C. McKENZIE

From the Research Centre for Cancer and Transplantation, Department ofPathology, University ofMelbourne,
Parkville, Victoria 3052, Australia

SUMMARY After precipitation of the HLA-B27 antigen from the surface of peripheral blood
lymphocytes (PBL) by means of an anti-HLA-B27 allospecific monoclonal antibody
2-dimensional gel electrophoresis was used to compare the structure of the B27 antigens derived
from 5 patients with ankylosing spondylitis with that of healthy HLA-B27 positive counterparts.
No significant difference in polypeptide structure was noted, which suggests that the pathogenesis
of ankylosing spondylitis does not involve a structural alteration in cell surface HLA-B27
molecules.

Despite the demonstration a decade ago of the strong
statistical association of ankylosing spondylitis (AS)
with the HLA-B27 antigen' the mechanism respon-
sible for this phenomenon has remained unclear.
Theories which implicate the HLA-B27 molecule
itself hold that it may act as a binding site for a foreign
micro-organism, providing transport into the cell for
such an invader, and this view is supported by the
frequent isolation of certain Klebsiella species from
the faeces of patients during acute exacerbations of
the disease.2 Alternatively, a structural similarity
between the HLA-B27 determinant and the micro-
organism may protect it against immunological
detection. Other theories suggest that HLA-B27 is
simply a detectable marker for hitherto serologically
undetectable ('immune response') gene(s) with
which it is in linkage disequilibrium and which is
responsible for disease susceptibility.3
Any valid theory must accommodate the fact that,

while the great majority of patients with AS possess
the B27 marker, the converse is certainly not true, as
80% of B27 carriers are never afflicted.4 One such
explanation would hold that the micro-organism can
alter the structure of B27 molecules after infection
has occurred (in those exposed to the organism) or,
indeed, that only a subtype of HLA-B27 molecules is
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susceptible to microbial binding. This would suggest
a heterogeneity within the HLA-B27 specificity that
has never been demonstrated with alloantisera. One
monoclonal antibody, B27m2, does split the specific-
ity, as it does not detect 12% of conventionally typed
HLA-B27 positive individuals, but B27m2 status
does not appear to correlate with disease suscepti-
bility.5 More recently cytotoxic T-lymphocyte (CTL)
subtyping of HLA-B27 has been described,6 but
again neither subtype appears to be associated with
disease.
The nonserological techniques of peptide mapping

and gel electrophoresis have recently been used by
Schwartz and colleagues to compare the structures of
HLA-B27 molecules in diseased and healthy indi-
viduals.7 These studies, which used an alloantiserum
for immunoprecipitation, revealed apparent struc-
tural identity between the 2 groups ofB27 molecules,
allowing for minor (and inconsistent) charge
heterogeneity believed to be related to differences in
the carbohydrate moieties of the molecules. Recog-
nising the importance of clearly elucidating any
significant structural alteration of the HLA-B27
molecule in disease and noting the failure of pre-
viously described anti-HLA-B27 monoclonal anti-
bodies to precipitate the B27 molecule,7 we have
performed further 2-dimensional gel analyses using a
new allospecific anti-HLA-B27 monoclonal reagent
for immunoprecipitation.
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Patients and methods

Study subjects. Five HLA-B27 positive patients (4
male and 1 female) with classical AS by the New
York criteria' were studied, as were 4 HLA-B27
positive healthy controls (3 male and 1 female). The
latter group all denied symptoms of inflammatory
arthritis, had no past history of psoriasis, inflamma-
tory bowel disease, or uveitis, and no family history of
spondyloarthropathy.

Sera used. HLA-ABC m3, a murine monoclonal
antibody which reacts specifically with the HLA-B27
alloantigen, and HLA-ABC ml (also a murine
monoclonal reagent) detecting a monomorphic
HLA-ABC (class I) determinant have been
described elsewhere.'

fodination and immunoprecipitation. Peripheral
blood lymphocytes (5 x 107) derived from heparin-
ised blood by centrifugation through an Isopaque-
Ficoll (Pharmacia Fine Chemicals, Uppsala, Sweden)
gradient were radiolabelled with 500 ,uCi of Na125I by
the lactoperoxidase method and lysed with Nonidet
P-40 (BDH, Poole, England)."0 500,Ci of 125I lysate
was incubated for 2 hours with 10 ,ul of monoclonal
mouse serum and immune complexes were precipi-
tated with staphylococcal protein A.11
Gel electrophoresis. Immune complexes were

recovered in 8 M urea containing buffer and analysed
as previously described.12 The isoelectric focusing
(IEF) separating gel contained 2 0A) total ampholines,
pH 3-10:pH 5-7 (1:4) (LKB, Wallac, Finland). The
sodium dodecyl sulphate gel dimension was 12- 5% in
acrylamide. Autoradiography of dried gel slabs was
carried out with preflashed XRP-5 film (Kodak) and
Cronex intensifying screens (DuPont, Wilmington,
Delaware, USA). Autoradiography was carried out
at - 80°C for between 4 and 20 days.

Results

Surface-labelled antigens, -immunoprecipitated by
either monomorphic anti-HLA-ABC or by the B27-
specific monoclonal antibody, were examined by
2-dimensional (2-D) gel electrophoresis. Fig. 1(a)
shows a typical gel obtained from the cells of a

healthy HLA-B27 positive control precipitated with
the monomorphic monoclonal. The spot represent-
ing ,82-microglobulin appears as a distinct entity on

the dyefront and has a basic pl. Two linear clusters of
spots appear at about 45 Kd and correspond to the
HLA class I heavy chains. When gels obtained with
the monomorphic and polymorphic antibodies were
compared, the position of the B27 alloantigen (in
each of the 9 individuals) always corresponded to the
slightly smaller, more acidic clusters of spots.
A comparison of the 2-D gel patterns of HLA-B27

Fig. 1 2-D gel electrophoresis of 1"MI-labelled HLA class I
molecules precipitated from the surface ofHLA-B2 7 positive
PBLs. The autoradiograph resulting from precipitation with
a monomorphic anti-HLA class I reagent (a) shows
f2-microglobulin as a distinct spot toward the basic end ofthe
dyefront, while 2 clusters ofspots representing the HLA
heavy chains appear at about 45 Kd. Precipitation with the
anti-B27 reagent (b) reveals only the slightly lighter and more
acidic ofthese clusters, while normal mouse serum (c)
precipitates neither cluster. Actin was not a significant
contaminant. MW=molecular weight. K denotes kilodalton,
and- represents position on gel ofmolecular weightmarker.
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molecules precipitated from the peripheral blood
lymphocytes (PBLs) of 2 AS patients and 2 healthy
controls is shown in Fig. 2. In each case the pattern
can be resolved into 3 or 4 distinct spots as well as a
short 'smear' appearing at the acidic end of the spots.
Small differences occur from gel to gel, and these
probably result from difficulties in reproducing
exactly the same pH gradient in multiple IEF gels.
However, no consistent variation in electrophoretic
pattern was observed between AS patients and nor-
mal controls. The multiplicity of spots characteristic
of the B27 antigen is likely to be due to nonuniform
sialic acid addition to a single polypeptide backbone,
as Karr et al. demonstrated7 that this charge
heterogeneity could be largely eliminated by treating
both groups of molecules with neuraminidase. Thus
within the limits of our 2-D gel technique we are
unable to demonstrate any consistent structural dif-

t .~~~~~~~~~~~~~~M.i.
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Fig.2 2-D gel patterns of "251-labelled HLA class I heavy
chains precipitated from PBLs ofpatients with AS (a and b)
and healthy controls (cand d). The monomorphic anti-HLA
reagent was used for precipitation in (b), while the anti-B2 7
reagent was used in (a, c, and d). A comparison of the
corresponding HLA-B27 bands shows only minor,
inconsistent differences in structure which do not correlate
with disease susceptibility.

ference between the B27 molecules derived from
spondylarthritic patients and healthy counterparts.

Discussion

Our study examined the immunochemical structure
of the HLA-B27 specificity in health and disease and
demonstrates no significant structural alteration in
the HLA-B27 molecules derived from healthy indi-
viduals and patients with AS. Our findings corrobo-
rate and extend those of Schwartz and colleagues,
who used an anti-B27 alloantiserum for immuno-
precipitation, analysed B27 molecules by the 2-D gel
technique and tryptic and chymotryptic peptide
mapping, and similarly found no significant structural
difference.7 It should be noted that they studied
biosynthetically labelled B27 molecules, while we
have precipitated "25I-labelled HLA-B27 from the
cell surface. Taken together the 2 sets of results sug-
gest, within the limits of resolution of the 2-D gel
technique, that no modification of structure of the
HLA-B27 specificity occurs in diseased persons
either intracellularly or once the molecule is ex-
pressed on the lymphocyte surface. Our study also
utilised the precipitating properties of a monoclonal
anti-HLA-B27 antibody (HLA-ABC m3) to
examine the polypeptide structure of the HLA-B27
molecule and serves to illustrate the usefulness of
such highly specific xenogeneic monoclonal reagents
in investigating human disease.
Both our study and that of Karr et al.7 failed to

detect the apparent polymorphism indicated by
Grumet's 2-D gels."3 In this study 2 HLA-B27 posi-
tive lymphoblastoid cell lines, one bearing and the
other lacking the determinant detected by the anti-
HLA-B27 monoclonal antibody B27m2,5 were
biosynthetically radiolabelled and the B27 antigens
solubilised and analysed by 2-D gel electrophoresis.
The HLA-B27 molecule derived from the B27m2
positive variant had a more basic pl3 than that of the
B27m2 minus variant. As B27m2 fails to detect only
120W. of conventionally typed HLA-B27 positive
PBLs, the likely explanation for our failure (and that
of Karr et al.7) to detect this polymorphism is the
chance omission of B27m2 minus subjects from our
study. It is planned to determine the B27m2 status of
our study population when this serum is obtained.
The polymorphism defined by B27m2 has not thus
far been assoicated with a predisposition to any form
of B27-associated spondylarthropathy, though a
possible association between the B27m2 subtypes
and those defined by CTL6 is under investigation (F.
C. Grumet, personal communication).
Geczy and his coworkers have demonstrated by

serological means an apparent structural alteration
on the surface of lymphocytes derived from patients
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with AS in that such cells are susceptible to lysis
by sera raised in rabbits against certain strains of
klebsiella, while B27 positive lymphocytes of healthy
controls are not."4 Further, this alteration can be
reproduced in vitro as B27 positive PBLs of healthy
individuals are rendered susceptible to lysis following
incubation with a cell-free culture filtrate of certain
strains of klebsiella."5 It is tempting to postulate that
the molecule altered by this process is indeed
HLA-B27 itself, but 2 studies now exist which have
failed to detect such a structural heterogeneity.
Further, none of the 4 anti-HLA-B27 monoclonal
antibodies which have been described9 can detect an
epitope defining such an alteration in structure. Our
studies suggest that some other molecule may be
responsible for these changes in reactivity. Indeed
there is no strong evidence that such a molecule need
even be in close physical apposition with HLA-B27.
It is clear that more specific definition of the molecu-
lar target of anti-klebsiella sera which can lyse AS
positive B27 positive PBLs could be of crucial
interest and importance in clarifying the
aetiopathogenesis of HLA-B27 related spondyarth-
ropathy.

References

1 Schlosstein L, Terasaki P I, Bluestone R, Pearson L M. High
association of an HL-A antigen, W27, with ankylosing spon-
dylitis. N Engl J Med 1973; 288: 704-6.

2 Ebringer R W, Caldwell D R, Cowling P, Ebringer A. Sequential
studies in ankylosing spondylitis. Ann Rheum Dis 1978; 37:
146-51.

3 Dausset J. The major histocompatibility complex in man-past,
present and future concepts. Science 1981; 213: 1469-74.

4 Calin A, Fries J F. Striking prevalence of ankylosing spondylitis
in 'healthy' W27 positive males and females.N EnglJ Med 1975;
293: 835-9.

5 Grumet F C, Fish L, Fendly B M, Foung S, Engleman E G.
Monoclonal antibody (B27m2) subdividing HLA-B27. Hum
Immunol 1982; 5: 61-72.

6 Breuning M H, Lucas C J, Breur B S. Subtypes of HLA-B27
detected by cytotoxic T lymphocytes and their role in self-
recognition. Hum Immunol 1982; 5: 259-68.

7 Karr R W, Hahn Y, Schwartz B D. Structural identity of human
histocompatibility leukocyte antigen-B27 molecules from
patients with ankylosing spondylitis and normal individuals. J
Clin Invest 1982; 69: 443-50.

8 Bennett P H, Wood P N H. Population studies ofthe rheumatic
diseases. Amsterdam: Excerpta Medica, 1968: 456.

9 Trapani J A, Vaughan H A, Sparrow R L, Tait B D, McKenzie
I F C. Descriptions of a mouse monoclonal anti-HLA-B27 anti-
body, HLA-ABC-m3. Hum Immunol 1983; 7: 205.

10 Jones P P. Analysis of radiolabeled lymphocyte proteins by one-
and two dimensional polyacrylamide gel electrophoresis. In:
Mishell B B, Shugi S M, eds. Selected methods in cellular
immunology. San Francisco: Freeman, 1980: 398.

11 Kessler S W. Use of protein A-bearing staphylococci for the
immunoprecipitation and isolation of antigens from cells.
Methods Enzymol 1981; 73: 442-59.

12 O'Farrell P H. High resolution two-dimensional electrophoresis
of proteins. J Biol Chem 1975; 2S0: 4007-21.

13 Kaneoka H, Engleman E G, Grumet F C. Immunochemical
variations of HLA-B27. J Immunol 1983; 130: 1288-92.

14 Seager K, Bashir H V, Geczy A F, Edmonds J, de Vere-Tyndal
A. Evidence for a specific B27-associated cell surface marker on
lymphocytes of patients with ankylosing spondylitis. Nature
1979; 277: 68-70.

15 Geczy A F, Alexander K, Bashir H V, Edmonds J. A factor/s in
klebsiella culture filtrates specifically modifies an HLA-B27-
associated cell-surface component. Nature 1980; 283: 782-4.

 on M
ay 19, 2023 by guest. P

rotected by copyright.
http://ard.bm

j.com
/

A
nn R

heum
 D

is: first published as 10.1136/ard.43.2.177 on 1 A
pril 1984. D

ow
nloaded from

 

http://ard.bmj.com/

