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Abstract
Some microorganisms which are pathogenic
in humans share amino acid sequences with
human proteins (molecular mimicry). It has
been suggested that molecular mimicry might
be a reason for autoimmunity as a result of
immunological cross reactivity. A homologous
sequence of six amino acids has been found
in both Klebsiella pneumoniae nitrogenase
and the HLA-B27.5 molecule. In addition,
(auto)antibodies to a synthetic peptide that
contained the HLA-B27.5/klebsiella mimicking
epitope have been detected in serum samples
from HLA-B27 positive patients with anky-
losing spondylitis and Reiter's syndrome.
Confirmation of these data is important,
because ankylosing spondylitis and Reiter's
syndrome have so far been assumed to be
'seronegative' rheumatic diseases.

It was, however, not possible to confirm
the presence of autoantibodies against the
mimicking peptide in serum samples from
patients with ankylosing spondylitis and
Reiter's syndrome. Serum samples from 81
patients with ankylosing spondylitis, 38
patients with Reiter's syndrome, and 81
healthy blood donors were tested against the
'mimicking peptide' in an enzyme linked
immunosorbent assay (ELISA). Some of the
serum samples from patients showed high but
non-specific binding to the mimicking peptide.
A highly significant corrplation between
binding to plastic coated with the mimicking
peptide, to plastic coated with an irrelevant
peptide, and even to non-coated plastic was
observed. The nature of the serum com-
ponent(s) in these patient serum samples (and
some control serum samples) responsible for
the high non-specific binding to plastic
remains unclear. It was also shown that
antibodies to the HLA-B27 peptide (containing
the mimicking epitope) induced in rabbits do
not cross react with the klebsielia peptide and
vice.versa.

The aetiology and pathogenesis of ankylosing
spondylitis are still unclear. There is, however,
an association between ankylosing spondylitis
and HLA-B27; 90% of patients with ankylosing
spondylitis are HLA-B27 positive compared
with about 90/o of control subjects. The results
so far show that there is no difference in
susceptibility to disease between the subtypes of

HLA-B27.' Thus if the B27 antigen is involved,
its relevant component is a determinant shared
by the subtypes and not a subtype specific
sequence. The association of ankylosing
spondylitis with B27 is striking, but not
absolute, and variations in relative risk exist
between populations. We still do not know how
the HLA region determines susceptibility to
ankylosing spondylitis: is it the HLA-B27
molecule itself, or an allele of a closely linked
gene? Various proposals remain unproved
because the experimental data cannot be
confirmed or reproduced by independent
laboratories.

Until now the association of HLA-B27 with
reactive arthritis after infection has provided the
only clue that B27 is associated with bacteria.2 3
Epidemiological studies show that ankylosing
spondylitis and Reiter's syndrome are often
preceded by discrete episodes of infection,
mostly by enteric bacteria such as salmonella,
shigella, yersinia, or klebsiella.' 6 Infection by
the latter often occurs in patients with ankylosing
spondylitis. Several other observations suggest
that ankylosing spondylitis is related to infection
with klebsiella bacteria, but there is no definite
evidence. There is much uncertainty about the
results of Geczy and coworkers. Their major
observations were that antibodies to klebsiella
in serum samples from rabbits distinguish
between lymphocytes from normal subjects and
patients with ankylosing spondylitis and that
filtrates from klebsiella cultures make normal
B27 positive cells susceptible to lysis by rabbit
antibodies to klebsiella. 8 Other laboratories
were not able to reproduce this experimental
work, but this group showed in blind demon-
strations that serum samples containing anti-
bodies to bacteria can distinguish between
ankylosing spondylitis and non-ankylosing
spondylitis lymphocytes." Similar uncer-
tainties exist for data on B27 specific cross
reactions with bacterial antigens.5 6 12 13

Closely related to these aspects is the theory
of molecular mimicry. Molecular mimicry,
defined as the sharing of epitopes from disparate
proteins, has been found between various
pathogens and human proteins.'4 The finding
of a hexamer amino acid sequence shared by
Klebsiella pneumoniae nitrogenase and the HLA-
B27.5 molecule initiated a systematic search for
autoimmune antibodies to HLA-B27 in serum
samples from patients with ankylosing spondy-
litis and Reiter's syndrome. The occurrence of
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such antibodies might be the consequence of the
klebsiella/B27 mimicry. The statistical prob-
ability that the observed homology in amino
acid sequences has occurred by chance is low.
Schwimmbeck et al examined serum samples
from 24 B27 positive patients with ankylosing
spondylitis and 34 B27 positive patients with
Reiter's syndrome, and control subjects.'5 A
high degree of binding to the HLA-B27.5
peptide which contained the mimicking epitope
was found in the patient groups. Although the
phenomenon was only marginally significant for
the serum samples from patients with ankylosing
spondylitis, it was highly significant for the
patients with Reiter's syndrome. The binding
values of control serum samples (healthy
subjects) formed the background; some patient
serum samples showed an increased binding,
but there was a major overlap between the
binding of the patient and control serum
samples. The finding of antibodies against the
mimicking peptide is important because until
now ankylosing spondylitis has been considered
to be a seronegative rheumatic disease. These
data were interpreted to indicate the presence of
'autoantibodies' against B27.
We repeated these experiments with a large

group of serum samples from patients with
ankylosing spondylitis and Reiter's syndrome
using the same enzyme linked immunosorbent
assay (ELISA) technique as Schwimmbeck et
al. 5 Our data do not confirm their experimental
results. Although serum samples from patients
with ankylosing spondylitis and Reiter's syn-
drome show a higher binding to the mimicking
peptide than control serum samples, this
binding was non-specific. The serum samples
with higher binding values also bound more
strongly to an irrelevant peptide and to plastic
without peptide.

Patients and methods
PATIENTS AND CONTROLS
Serum samples were obtained from 81 patients
with ankylosing spondylitis and 38 patients with
Reiter's syndrome. All patients were HLA-B27
positive. Serum samples from patients were
collected at the van Breemen Institute for
Rheumatology, Amsterdam, and at the Institute
of Haematology and Blood Transfusion in
Budapest. Control serum samples were obtained
from 32 HLA-B27 positive and 49 non-HLA
typed healthy blood donors from Amsterdam
and Budapest. All serum samples were stored in
aliquots at -20°C until required.

CLINICAL STATUS OF PATIENTS
The patients with ankylosing spondylitis all
satisfied the New York criteria for the definitive
diagnosis of ankylosing spondylitis (sacroiliitis
grade 3-4). In addition to sacroiliitis, all
patients had abnormalities of the spinal column
varying from clear overbridging syndesmophytes
at various levels to a complete bamboo spine.
They could all be classified as having the
classical form of ankylosing spondylitis with
severely affected sacroiliac joints and spinal
column. None of the patients with ankylosing

spondylitis had ulcerative colitis, Crohn's
disease, or psoriasis. Of 81 patients with anky-
losing spondylitis 79% were men with an
average age of 43 (range 24-79) years.

Patients with complete and incomplete
Reiter's syndrome had all developed sacroiliitis.
No abnormalities of the spinal column were
present. The patients predominantly showed
peripheral arthritis, often combined with
conjunctivitis or urethritis, or both. Of the
38 patients with Reiter's syndrome, 84% were
men. The average age of the patients with
Reiter's syndrome was 36 (range 25-68) years.

SYNTHETIC PEPTIDES
The peptides used in this study were similar to
those described by Schwimmbeck et al'5 and
were synthesised by the European Veterinary
Laboratory, Amsterdam, and in this institute.
Two peptides were used: (1) AKAQTDRED

LRTLLRY with residues 69-84 ofT HLA-
B27.5, and (2) CNSRQTDREDELI with
residues 184-196 of Klebsiella pneumoniae
nitrogenase. The hexamer QTDRED is shared.
A third peptide (sequence ESLHNPYP

DYRWLRTVKT) from the rabies antigen was
used as an irrelevant control peptide in the
ELISA.
The HLA-B27.5 peptide and the control

peptide were synthesised by the solid phase
method according to Merrifield,'6 and modified
by the European Veterinary Laboratory using
the T-BOC method. The peptides were cleaved
from their insoluble polystyrene resin beads
with hydrogen fluoride, extracted, and lyo-
philised. The purity of peptides (45%) was
checked by high performance liquid chromato-
graphy (HPLC) using an LKB reversed phase
C,8 column.
The klebsiella peptide was synthesised using

the T-bag method of Houghton,7 adapted for 9-
fluorenyl-methoxycarbamyl chemistry. The
peptide was cleaved from the resin with tri-
fluoroacetic acid, extracted, and lyophilised.
The peptide was checked for purity (50%) on
a Delta Pak C18 reversed phase HPLC column.

ENZYME LINKED IMMUNOSORBENT ASSAY
The method of Schwimmbeck et al. was used. '5
Wells of flexible polyvinylchloride plates
(Becton Dickinson, Oxnard, CA, USA) were
coated in duplicate with 0-1 ml of the HLA-
B27.5 peptide (10 Itg/ml) in carbonate buffer
(0-05 M Na2CO3/0-05 M NaHCO3, pH 9-6).
Duplicate control wells contained carbonate
buffer alone or 0 - ml rabies irrelevant peptide
(10 */ml) in carbonate buffer. After overnight
incubation the wells were washed three times
with a washing buffer containing phosphate
buffered saline with 0-02% Tween 20.
The remaining protein binding sites were

blocked for one hour with 0-2 ml of dilution
buffer (10% heat inactivated fetal calf serum,
0-2% Tween in phosphate buffered saline). The
serum samples (100 .tl) were added at dilutions
of 1/25 and 1/50. After additional incubation for
90 minutes at room temperature the plates were
washed five times. Affinity isolated peroxidase
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conjugated goat antihuman immunoglobulins
(y, ca, R, and light chains; Tago, Burlingame,
CA, USA) (100 RI), diluted 1000 fold in dilution
buffer, were added to the plates. After incubation
for 90 minutes at room temperature, the plates
were washed five times in washing buffer, and
100 ,ul of the substrate solution (0-1 mol/l,
6 mg/ml 3,5,3',5'-tetramethylbenzidine in
dimethyl sulphoxide, 0 01% hydrogen peroxide
in phosphate buffer, pH 6-0) was added. After
15 minutes in the dark the reaction was stopped
by adding 50 ,ul of 2 M sulphuric acid to each
well. The absorbance was measured at 450 nm.
The coating conditions were confirmed to be
effective by using a rabbit serum sample with
antibodies raised against the peptides. To
ensure consistency between daily assays, the
same HLA-B27 control serum sample was used
as a reference control in each ELISA plate and
its binding value was used for correction of the
day to day variations.

PEPTIDE ANTISERA
The peptides encompassing the shared amino
acid hexamer QTDRED from the HLA-B27.5
hypervariable region and from Klebsiella
pneumoniae nitrogenase were used to raise anti-
bodies in serum samples from rabbits. Rabbits
were immunised intramuscularly with 1 mg of
the pure peptide in phosphate buffered saline
using Freund's complete adjuvant.
The reactivity and specificity of the antibodies

from rabbits were determined by the ELISA
assay using polystyrene high binding flat
bottomed 96 well plates (Costar). The wells of
these microtitre plates were coated with either
HLA-B27.5 peptide or klebsiella peptide (10
,ug/ml). The remaining binding sites were
blocked with dilution buffer (containing 4%
heat inactivated horse serum (RIVM, Bilthoven),
1% Tween, and 52-5 g/l sodium chloride, to
which rabbit serum diluted 1/50 to 1/51200 was
added. After incubation for one hour at 37°C
the plates were washed and peroxidase con-
jugated horse antirabbit immunoglobulins
(CLB) were added, diluted 1000 fold in dilution
buffer. The absorbance was read at 450 nm after
30 minutes incubation in the dark.

SPECIFICITY OF THE ANTIBODIES TO PEPTIDES
The specificity of the antibodies to the peptides
was tested by absorption with the dissolved
peptide. Serum samples containing antibodies,
diluted 1/50, were mixed with different concen-
trations of the peptides (10 [tg/well, twofold
diluted to 3 ng/well), and incubated for 30
minutes at 37°C and 30 minutes at 4°C with
continuous shaking. The serum samples were
centrifuged for five minutes and the super-
natants were added to the ELISA plates. The
ELISA was performed as described earlier.

STATISTICAL ANALYSIS
The significance of the differences in serum
binding in the ELISA between the groups of
serum samples was evaluated by the Mann-
Whitney U test. The correlation of serum

binding in the ELISA for the wells coated with
different peptides and the non-coated wells was
evaluated by multiple regression. The t test for
paired samples was used for the evaluation of
the differences between serum binding under
different coating conditions for each group of
serum samples.

Results
CROSS REACTIVITY
Rabbit serum samples containing antibodies
raised against the HLA-B27.5 peptide were
tested in the ELISA. The serum bound to the
HLA-B27.5 peptide coat and binding was
inhibited when the serum was previously
absorbed with the HLA-B27.5 peptide (fig 1).
The serum did not bind to the klebsiella peptide
coat, however (fig 1). Rabbit serum samples
containing antibodies raised against the klebsiella
peptide and tested in the ELISA bound speci-
fically to the klebsiella peptide and showed no
cross reactivity with the B27.5 peptide (fig 2).
Thus the two peptide specific rabbit antibodies
showed no cross reactivity, though they were
raised against synthetic peptides containing the
homologous hexamer QTDRED.

0

0-5- +
03\

0-1 r

0 2 16 128
Concentration of inhibitor (ng/ml)

Figure I Blocking ofantibody binding by specific peptides.
The binding ofthe rabbit serum sample containing antibodies
to the HLA-B27.5 peptide to the HLA-B27.5 peptide is
inhibited by the B27.5 peptide (+) but not by the klebsiella
peptide (n), thus showing the absence ofcross reactivity
between the two peptides. No binding was observed with
normal rabbit serum (O).

C

0
LO

0

Concentration of inhibitor (ng/ml)

Figure 2 Blocking ofantibody binding by specific peptides.
The binding ofthe rabbit serum sample containing antibodies
to the klebsiella pneumoniae nitrogenase peptide to the
klebsiella peptide is inhibited by the klebsiella peptide (K)
but not by the B27.5 peptide (+), showing the absence of
cross reactivity between the two peptides. No binding was
observed with normal rabbit serum ([).
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No binding of B27.5 peptide specific anti-
bodies was found to B27 molecules on human
and HLA-B27 transgenic mouse cells'8 (data
not shown). This is in contrast to the observation
of Schwimmbeck and Oldstone of the specific
cytolytic effect of the antibodies to peptide on
HLA-B27 positive cells.'9

BINDING OF SERUM SAMPLES FROM PATIENTS
WITH ANKYLOSING SPONDYLITIS AND REITER'S
SYNDROME AND HEALTHY CONTROLS TO
THE B27.5 PEPTIDE
To study the possible relevance of molecular
mimicry between HLA-B27 and klebsiella for
pathology, we tested serum samples from
HLA-B27 positive patients with ankylosing
spondylitis and Reiter's syndrome for binding
to a B27.5 peptide which contained a hexamer
(QTDRED) shared by HLA-B27.5 and Kleb-
siella pneumoniae nitrogenase molecules. The
table summarises the results obtained.
The binding of serum samples from patients

with ankvlosing spondylitis to the B27.5

Binding ofserum samples from patients and healthy control subjects to the svnthetic peptide
HLA-B27.5 (residues 69-84) which contains the QTDRED hexamer shared with Klebsiella
pneumoniae nitrogenase. The difference between the serum samples from patients with
ankylosing spondylitis and the control (non-HLA typed) group is significant (p<005)

Subject group Sex ratio Number of HLA AMeasi (Si))
(FIM) serum samples phc?notpc bmindimg

tested

Ankylosing spondylitis 17/64 81 27+ 0 80 (0-36)
Reiter's syndrome 6/32 38 27+ 0-86 (0 50)
Healthy donors 10/39 49 NT 0-69 (0 38)
Healthy donors 16/16 32 27+ 0 85 (0 48)

F=female; M=male; NT=not tested.
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peptide was significantly higher than the
binding of serum samples from healthy (non-
HLA typed) blood donors (p<005). The serum
samples from patients with Reiter's syndrome
also showed a higher binding to the B27.5
peptide than the normal serum samples but this
difference was not significant (possibly due to
the low number of samples and heterogeneity
among the serum samples from patients with
Reiter's syndrome). These data are similar to
the observations of Schwimmbeck et al. l5

Surprisingly, the binding of the serum
samples from healthy HLA-B27 positive donors
to the B27.5 peptide was relatively high. On
closer inspection we found that this group of
samples was stratified and contained a few
unexpectedly high binding samples. Of the nine
serum samples with the highest binding to the
B27.5 peptide, seven were from women blood
donors. Most of the serum samples with low
binding to the B27.5 peptide were from men
(not significant).
Taken together, binding to the B27.5 peptide

by serum samples from patients with ankylosing
spondylitis and Reiter's syndrome was higher
than binding by control serum samples, though
in the latter group serum samples with high
binding were occasionally present.

It is important to determine whether the
difference between serum samples from patients
and those from healthy controls is specific for
the B27.5 peptide. Two extra control experi-
ments were performed to study this. All the
serum samples in the table were also tested for
binding to plastic coated with an irrelevant
peptide and to non-coated plastic. High and low
binding samples were observed in the two tests.
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Figure 3 Binding ofserum samplesfrom patients with ankylosing spontvlitis (allB27 positive) (A, B) and serum samples
from normal blood donors (not HLA typed) (C, D) to the HLA-B27.5 peptide versus binding to non-coated plastic (A, C) or to
plastic coated with irrelevant peptide (B, D). For the two groups ofserum samples the binding to the B27.5 peptide versus the
non-coated wells or versus the irrelevant peptide is highly correlated. The correlation coefficients (r; p<0 001) are as follows:
(A) 0-90; (B) 0-93; (C) 0-86; and (D) 0-88.
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Figure 4 Binding ofserum samplesfrom healthy B27
positive blood donors to plates coated with the B27.5
peptide is correlated with binding to plastic without any
coating. Serum samplesfrom women blood donors (+) show
high values but this is not significantly differentfrom the
binding ofserum samplesfrom men ('). The correlation
coefficient (p= <0 001) is 0-86.

An intriguing finding was the good correlation
between the binding of individual samples in the
three assays (B27.5 peptide coat, irrelevant
peptide coat, and non-coated plastic). For each
group of serum samples binding to the B27.5
peptide versus binding to the irrelevant peptide
and binding to non-coated plates were compared.
Figure 3 shows that in all comparisons the
positive correlation was highly significant (cor-
relation coefficient r=0-83-0-93; p<0001), and
deviations for individual samples were excep-
tional. Figure 3 shows the actual binding values
found for individual serum samples.

Figure 4 shows the binding of the control
serum samples from healthy HLA-B27 positive
donors to the B27.5 peptide coat and compares
this with the binding to the non-coated plastic.
Serum samples from HLA-B27 positive women
blood donors have a tendency to bind more to
plastic but this sex difference was not statistically
significant.

Discussion
The discovery of a hexamer shared by Klebsiella
pneumoniae nitrogenase and the HLA-B27.5
molecule led to the suggestion that molecular
mimicry might have biological consequences
and provides a clue to understanding the
association(s) between HLA-B27 and disease.
The association of B27 with reactive arthritis
after infection and various other observations
suggest some kind of relationship between
bacteria and HLA-B27.2 3 2023

Schwimmbeck et al initiated serological
experiments with synthetic peptides that
contained the shared QTDRED hexamer and
examined serum samples from patients with
ankylosing spondylitis and Reiter's syndrome
compared with control serum samples.'5 Their
data showed that serum samples from patients
had a higher binding to the mimicking peptide
than control samples. Their data also contained
the following problems, however. First, not all
patient serum samples (only 7/24 (29%) anky-
losing spondylitis and 18/34 (53%) Reiter's
syndrome samples) produced binding higher
than the control background; second, there was

pronounced high binding from serum samples
from patients with Reiter's syndrome but only
marginal binding from patients with ankylosing
spondylitis; third, there were variations in the
binding values of normal serum samples, with
values occasionally slightly above the back-
ground level, which could be diluted out.

Tsuchiya et al repeated these experiments.24
They examined patients with ankylosing
spondylitis and Reiter's syndrome from two
different countries with discrepant results.
Serum samples from Norwegian patients with
ankylosing spondylitis had high binding to the
mimicking peptide compared with control
samples. This difference was not found for
patients with Reiter's syndrome versus control
subjects from Norway and for serum samples
from patients with ankylosing spondylitis and
Reiter's syndrome versus controls from New
Mexico. Numerous control serum samples that
showed high binding were samples from control
women with at least one previous pregnancy.
Taken together, the data of Schwimmbeck et al
with serum samples from patients with Reiter's
syndrome were not confirmed and only one of
the two groups of serum samples from patients
with ankylosing spondylitis and several normal
samples showed high binding to the mimicking
peptide.'5

In our experiments increased binding was
observed for serum samples from patients
with ankylosing spondylitis and Reiter's syn-
drome though this was significant only for the
samples from patients with ankylosing spondy-
litis. These findings confirm the data of
Schwimmbeck et al. 5 Further analysis,
however, showed that this increased binding
was not specific for the B27.5 peptide. Figure 3
shows that serum samples from patients often
have an increased binding to an irrelevant
peptide and even to plastic without any coating.
This increased binding seems to be a non-
specific phenomenon. Increased binding of
serum immunoglobulins to plastic surfaces is a
known phenomenon and has already been
analysed.25 26 The reason for this spontaneous
binding to plastic remains unclear and is difficult
to explain. For instance, it was not possible to
eliminate non-specific sticking by previous
adsorption on pulverised tray material.25
Similar difficulties probably occurred in the
work of Tsuchiya et al because they included
for each serum sample controls with uncoated
wells on the same microplates to correct for
non-specific serum binding.24 Procedures to
correct for non-specific binding were not clearly
described in the work of Schwimmbeck et al. 1 5

In the latter study few normal human serum
samples exerted increased binding. We
observed, like Tsuchiya's group, that high
binding for a few control serum samples was
comparable with that of samples from patients.
Interestingly, in both studies such high binding
of normal serum samples occurred more often
with serum samples from women (fig 4).

In contrast with patient and normal human
serum samples, high specific binding was
observed with rabbit serum samples containing
antibodies to the peptide (fig 1). No cross
reaction between the B27.5 and the klebsiella
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peptide was observed, however. The same

result was described by Tsuchiya et al 24 and
implies that the rabbit antibodies were not speci-
fically directed against the shared QTDRED
sequence of the two peptides. In similar experi-
ments, Husby et al 27 and Schwimmbeck and
Oldstone'9 28 found no cross reactivity of the
antibodies to klebsiella with the B27.5 peptide,
but they reported weak binding of antibodies to
B27.5 peptide to the klebsiella peptide.
Ewing et al 29 examined serum samples from

50 patients with ankylosing spondylitis, 22 B27
positive, and 22 B27 negative healthy controls.
Binding to overlapping peptides of varying
length from Klebsiella pneumoniae nitrogenase
reductase and from the HLA-B27.5 molecule
containing the mimicking sequence was tested
by an ELISA. Although the overlap in immuno-
globulin binding for patient and control serum

samples was considerable, they observed a

statistically significant difference. Individual
serum samples showed a perfect correlation for
binding with various peptides. This agrees with
our findings (fig 3). The mimicking sequence
(QTDRED) was not a target for cross reactivity
between the B27.5 and Klebsiella pneumoniae
nitrogenase reductase protein. These workers
concluded that 'much wider testing of sera from
the normal population and from (AS) patients'
is needed to determine the specificity ofimmuno-
globulin binding in ELISA. Thus these experi-
ments could not elucidate whether serum
samples from patients with ankylosing spondy-
litis contain an antibody population absent in
normal control serum samples; the specificity of
the binding could not be conclusively elucidated
either.

In summary, our data cannot be interpreted
as evidence for the presence of (auto)antibodies
against the hexapeptide QTDRED shared by
HLA-B27.5 and Klebsiella pneumoniae nitro-
genase molecules in serum samples from
patients with ankylosing spondylitis or Reiter's
syndrome. We suggest that the discrepancy is
because no tests were performed with an

irrelevant peptide and with non-coated plastic
in the studies of Schwimmbeck et al.'5 The
reason for the non-specific binding of such
serum samples remains unclear.
HLA-B27 may have structural features that,

though unique among HLA molecules, are

shared with bacteria. An immune response
elicited by infection with such bacteria would
then cross react with itself, causing tissue
damage and clinical symptoms. This 'molecular
mimicry' hypothesis is based on a number of
homologous amino acid sequences between
HLA and other molecules and on data which
describe cross reactions between HLA and
bacterial antigens. There are various reports on

the cross reactivity of serum samples containing
antibodies to bacteria with HLA and antibodies
to HLA with bacterial antigens. The report on

the monoclonal antibody Ye-I induced in mice
by yersinia bacteria and reacting specifically
with B27 positive cells is important.5 The
avidity of Ye-I was too low for more detailed
studies, however.5

Cross reactions with bacterial antigens were

also found with the monoclonal antibodies

against B27 (B27M1 and B27M2).3(32 B27M1
and B27M2 have been used to test various
strains of bacteria and cross reactivity has been
found with various, not well defined, components
in Shigella flexneri, Shigella sonnei, Salmonella
typhimurium, Klebsiella pneumoniae, and
Escherichia coli.
The monoclonal antibody Ye-2, induced in

mice by immunisation with HLA-B27 positive
cells, reacted with a component in Yersinia
psuedotuberculosis.'2 It was additionally shown
that antibodies raised in rabbits, immunised
with a yersinia component precipitated by the
Ye-2 monoclonal antibody, reacted with HLA-
B27 human cells.
None of these data was evaluated in more

detail and analysed at the molecular level,
however. Thus it is not known whether the
cross reactions are due to molecular mimicry.
Interestingly, cross reactivity has been observed
without homology in amino acid sequences.'3
The occurrence of reactive arthritis in HLA-

B27 positive subjects clearly shows that there is
a correlation between the B27 antigen and
reactivity to bacteria. The pathway along which
this correlation occurs at the population level
remains enigmatic and our data do not provide
evidence for the mimicry theory. Although
molecular mimicry is established, the biological
relevance of molecular mimicry in pathology
remains hypothetical.
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