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Abstract
Objective
The intracellular persistence of viable Chlamydia trachomatis (CT) within the joint is thought to initiate and
maintain the inflammatory process in CT-induced arthritis. CT-induced arthritisis associated with HLA-B27.
Recently it was shown that HLA-B27, besides being a T-cell restriction element, can directly influence the
invasion and/or replication of enterobacteriae and alters salmonella-induced signal transduction. It was the
aim of this study to analyze the effect of HLA-B27 on CT-invasion and replication in human host cells.

M ethods
Human Hela cells and Hela cells transfected with either HLA-B27 cDNA or controls (HLA-A1 cDNA; HLA-
B27 mutant = HLA-B27 without cytoplasmic tail; B27Q10 = HLA-B27 Exon 1-4 linked to Exon 5 of murine
Q10) were infected with CT. By direct immunofluorescence chlamydial invasion was deter mined 4 hours post
infection (p.i.), chlamydial replication 2 days and 4 days p.i. The number of infective CT in the different cell
lines was determined by titration of the cell lysates on Hep-2 cells with subsequent immunoperoxidase
staining.

Results
Invasion was not affected by HLA-B27. However, formation of chlamydial inclusion bodies and replication
was suppressed by HLA-B27. Genetically engineered mutants of HLA-B27 (HLA-B27 mutant, B27Q10) lack-
ing the cytoplasmic tail of HLA-B27 did not affect replication.

Conclusion
The reduction of chlamydial replication by HLA-B27 depends on the cytoplasmic domain of HLA-B27, thus
providing a new hypothesis for chlamydial persistence in HLA-B27 positive reactive arthritis.
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Introduction

The association of Chlamydiatracho -
matis- or Salmonella-induced reactive
arthritis and HLA-B27 was initialy
thought to be mediated by altered anti-

gen presentation by the MHC class |

molecule HLA-B27, leading to insuffi-

cient elimination of the persisting bac-

terial organisms from the joint or giv-

ing rise to T-lymphocyte mediated
autoimmune reactions due to arthrito-

genic peptides presented by HLA-B27
(1, 2). However, recently it was shown
that HLA-B27, besides being a T-cell

restriction element, can directly influ-

ence enterobacterial invasion and repli-

cation and ater enterobacteria-induced
signal transduction (3-6).

Yu and co-workers showed that in Hela
cells, the expression of c-fos was in-

duced by Salmonella invasion only
when the cells expressed the transfect-

ed HLA-B27 gene, but not the HLA-
A1 gene or atruncated HLA-B27 gene
lacking the exons encoding the cyto-

plasmic domain (3). This study eluci-

dated for the first time the mechanisms
by which HLA-B27 can modulate bac-

terial infections.

No data are available on the effect of

HLA-B27 on chlamydial infection. In

thisregard it is important to stress that
Chlamydia-induced arthritisisthe only

HLA-B27 associated arthritis in which
intra-articularly persisting organisms
have been unequivocally demonstrated
by different groups (reviewed in 7).

Additionally, in arat model of chlamy-

dia infection it has been demonstrated
that HLA-B27 transgenic rats develop
more severe urogential tract infection
compared to control rats (8). Further-

more Chlamydiae are - in contrast to
enterobacteriae - obligate intracellular
pathogens. Therefore, the analysis of

the effect of HLA-B27 on chlamydial

infection of the host cell may elucidate
the hitherto unsolved mystery of the
pathophysiology of persisting chlamy-

dial infections (7).

The aim of this study was to analyze
the effect of HLA-B27 on Chlamydia
trachomatis invasion and replication in

human host cells from the site of the
origina infection and to pinpoint the
domain of HLA-B27 reponsible for the
modulation of bacteria infection.

Materials and methods

Preparation of Chlamydia tracho-
matis elementary bodies (EB)

C. trachomatis elementary bodies (EB)
were prepared as described previously
(9). In brief, infectious EB of C. trach -
omatis serovar K (UW/3L/Cx; Wash-
ington Research Foundation, Seattle,
WA, USA) were grown in HEp-2 cells
(human larynx carcinoma epithelial
cell ling). Serovar K was chosen for
analysis because it causes urogenital
tract infections and has been shown to
induce reactive arthritis. The organisms
were purified in a discontinuous gradi-
ent of Urografin (Schering, Berlin,
Germany) by ultracentrifugation as
described (9). Purified EB were resus-
pended in 1 ml of sucrose phosphate
buffer (0.01 M sodium phosphate, 0.25
M sucrose, 5 mM L-glutamic acid, pH
7.2, all chemicas from Sigma, St.
Louis, USA) and stored at -80°C. By
titration on Hep-2 cells and subsequent
indirect immunoperoxidase assay 4.8 X
10 inclusion forming units (IFU)/ml
were determined.

Flowcytometry analysis
Immunofluorescence detection of sur-
face HLA-B27 was carried out as des-
cribed previously (3). In brief, cells
were harvested and washed twice with
HBSS containing 1% bovine serum
albumin and 0.2% sodium azide and
incubated at 4°C for 60 min with satu-
rating amounts of monoclonal antibody
MEL in the form of culture supernatant
(ATCC, Rockville, MD) or isotype
control. Besides HLA-B27, ME1 also
recognizes HLA-B7, B22, B42, B67,
and B73. After being washed the cells
were incubated with Fluorescein-isoth-
iocyanat (FITC)-conjugated F(ab"),
fragment of goat anti-mouse immuno-
globulin G (Jackson Immunresearch
Labs, West Grove,PA) at 4°C for anoth-
er 60 min. The cells were then washed
and fixed with 2% paraformaldehydein
phosphate-buffered saline, and 104 cell
per sample were analyzed in a FAC-
Scan flow cytometer (Becton Dick-
inson, San Jose, CA).

Transfection of Hela cells
The cDNA of HLA-B*2705 and of
HLA-A1 inserted into the RSV5.neo



vector (a kind gift of Dr. B. Carreno,
Seattle, WA) were transfected into Hela
cels (human cervix carcinoma cell
line, HLA-typing: HLA-A68,-B72,-
Bw6,-Cw12) using Lipofectin follow-
ing the protocol provided by the manu-
facturer (GIBCO BRL, Gaithersburg,
MD). Mutant HLA-B27 lacking the
sixth and seventh exons, i.e. the cyto-
plasmic tail, was generated as describ-
ed (3). B27Q10 is a soluble non-mem-
brane expressed molecule containing
Exons 1 through 4 of HLA-B*2705
linked to Exon 5 of the secretory mur-
ine HLA-molecule Q10. Using PCR,
the cDNA of exons 1-4 of HLA-
B*2705 was linked to the cDNA of
exon 5 of the murine Q10 molecule and
cloned into the mammalian expression
vector RSV.5neo (10).

The correctness of both mutant HLA-
B27 and B27Q10 was proven by DNA
sequencing. These constructs were
transfected into Hela using Lipofectin.
Successful transfection was demon-
strated for G418-resistant cell colonies
by flowcytometry for the expression of
HLA-B27, mutant HLA-B27 and
HLA-A1 as described (3). Successful
transfection and production of B27Q10
by the transfected Hela cells was
demonstrated by intracellular flowcy-
tometry with monoclonal antibody
MEL and by the demonstration of solu-
ble B27Q10-molecule in the super-
natant of the transfected cells by iso-
electric focusing (10). B27Q10 is a
secretory molecule and is therefore not
expressed in the cell membrane, as
demonstrated by flowcytometry using
monoclonal antibody ME1 (10).

These stable transfectants were desig-
nated as the "B27-Hela', "B27mutant-
Hela', "B27Q10-Hda"' and the "Al-
Held'. Cells were cultured in RPMI
with 10% fetal calf seraat 37°C in 5%
CO,. Media for the transfectants were
supplemented with 0.5 mg/ml G418.

Subcloning

B27-Hela is a polyclona transfected
cell line. To control for artefacts due to
transfection, subclones of this cell line
were generated. For this purpose cells
were diluted in RPM11640 containing
0.5 mg/ml G418 supplemented with
10% FCS and seeded into 96-round
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bottom plates (Fa. Greiner, Wiesbaden,
Germany) with 0.5 cells'well. Growing
clones were analyzed for HLA-B27
expression by staining with monoclon-
a antibody ME1 and flowcytometry. 5
clones with only slightly differing
HLA-B27 expression (data not shown)
were chosen for further analysis.

Infection of Hela, B27-Hela, A1-Hela,
B27mutant-Hela and B27Q10-Hela
with Chlamydia trachomatis elemen-
tary bodies (EB)

Infectious EB were added to the cells at
a multiplicity of infection (MOI) of
0.005 or 0.05 IFU/cell. For identical
MOI, one aliquot of purified chlamydi-
al EB was used for infection of the dif-
ferent cell lines. Unabsorbed chlamydi-
ae were removed 2 hours post-infection
(p.i.) by washig 5 times in Hanks' bal-
anced salt solution (HBSS). Fresh me-
dium was added to the cells. A control
microscopic examination was perform-
ed daily. At day 2 and day 4 p.i. the
cells were harvested by trypsin diges-
tion and washed.

In a blinded fashion the number of
inclusion bodies per cell were deter-
mined by immunofluorescence, and the
number of infective EB per cell were
determined by titration of the cell
lysates on Hep-2 cells and a subsequent
indirect immunoperoxidase assay. The
viability of the infected cells analyzed
was > 85% 2 days p.i. and > 80% 4
days p.i. No differences in viability
were observed for the different cell
lines.

Each experiment was performed at
least in quadruplicate using one C. tra
chomatis aliquot for infection for all
the cell lines tested to avoid differences
due to any variation in the number of
Chlamydiae present in different ali-
quots. Experiments were repeated on
different days using different C. tra -
chomatis aliquots.

For the analysis of chlamydial inva-
sion, infectious EB were added to the
cells at a multiplicity of infection
(MOQI) of 0.05 IFU/cell. Cells were in-
cubated in infection medium for 4 h at
37°C and washed in HBSS 3 times.
Surface bound bacteria were removed
as described (11). Briefly, cells were
incubated with 4 mg pronase per mi
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(Pronase, typ X1V, from Streptomyces
griseus, Sigma). Then cells were sedi-
mented through a fetal calf serum gra
dient, washed 3 times at 75 g, cytocen-
trifuged and analysed by direct immun-
ofluorescence in a blinded fashion. The
viability of the cells was > 95%; no dif-
ferences between the different cell lines
were observed.

I mmunofluorescence microscopy of
chlamydial particles

Chlamydia major outer membrane
protein (MOMP) was detected by di-
rect immunofluorescence as described
(9), with afluorescein-conjugated mur-
ine monoclonal antibody (MAb) (Mi-
croTrak, Syva, Palo Alto, CA, USA).
All samples were screened with an epi-
fluorescence microscope (Leitz, Wetz-
lar, Germany). Only brightly shining
green particles or inclusion bodies
were counted. Analysis was performed
in ablinded fashion.

Indirect immunoperoxidase assay
Cells were incubated for 1 h with the
serum of a C. trachomatis antibody-
positive patient and further incubated
with a peroxidase-conjugated goat-
anti-human IgG antibody (Sigma) di-
luted 1 to 40 in PBS. After addition of
the substr ate 4-chloro-1-naphthol, 1 to
2 in PBS, inclusion bodies were de-
fined as black dots which were counted
by light microscopy. Analysis was per-
formed in ablinded fashion.

Satistical analysis

Kruskal-Wallis non-parametric ANO-
VA, followed by Dunn's multiple com-
parisons test or one-way ANOVA, fol-
lowed by Tukey-Kramer multiple com-
parisons tests, were used. A p-value
less than 0.05 was defined as signifi-
cant.

Results

Invasion was defined as the number of
intracellular chlamydia organisms de-
termined by immunofluorescence 4
hours post infection (p.i.). No differ-
encesin theinvasion of Chlamydia tra -
chomatis (CT) into Hela cells, B27-
Hela, B27mutant-Hela, B27Q10-Hela
and Al-Helawere found (Tablel).
Formation of inclusion bodies, i.e. the
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Table |. Invasion of Chlamydia trachomatis
(MOI 0.05 IFU/cell) into Hela, Al-Hela, B27-
Hela, B27mutant-Hela and B27Q10-Hela, de-
fined by the number of intracellular chlamydial
elementary bodies 4 hours p.i. Results of two dif-
ferent experiments,each performed in quadrupli-
cate on different days, are shown. No significant
differencesin invasion werefound (Kruskal-Wal-
lis non-parametric ANOVA).

Cell line Mean SD No.
Experiment 1
HELA 29 4 4
A1-HELA 29 3 4
B27-HELA 28 12 4
B27 mutant-HELA a4 1 4
B27Q10-HELA 25 11 4
Experiment 2
HELA 30 8 4
A1-HELA 42 4 4
B27-HELA 61 2 4
B27 mutant-HELA 53 26 4
B27Q10-HELA 71 14 4

Mean = mean number of intracellular chlamydial
elementary bodies per 105 cells; SD = standard
deviation; no. = number of different culture wells
analyzed.

Tablell. Early replication of Chlamydia trach -

omatis in Hela, B27-Hela and A1-Hela defined
by the number of inclusion bodies per 10 cells 2
daysp.i. The cell lines are listed in the order of
early replication, i.e. the cell line with the least
replication, B27-Hela, is listed first. Results of
three different experiments, each performed at
least in quintuplicate on different days, are
shown.

Cell line Mean SD No.

Experiment 1 (MOI 0.005)

B27-HELA** 17 5 6
Al1-HELA 24 6 5
HELA** 36 13 8

Experiment 2 (MOI 0.05)

B27-HELA# 414 146 6
HELA* 476 209 6
AL-HELA*# 840 325 6

Experiment 3 (MOI 0.05)

B27-HELA* 414 118 6
HELA 715 204 6
Al-HELA* 1155 627 5

Mean = mean number of inclusion bodies per 10¢
cells; SD = standard deviation; no. = number of
different culture wells analyzed; MOI = multi-
plicity of infection (IFU/cell) used.

Significant differences between two cell lines (*
or #p < 0.05; ** p < 0.01) on Kruska-Wallis
non-parametric ANOVA are shown.

early replication of CT in Hela, B27-
Helaand A1l-Hela, was defined 2 days
p.i. as the number of chlamydia inclu-
sion bodies determined by immunoflu-
orescence. Early chlamydia replication
was significantly reduced only in B27-
Hela compared to controls (Table ).
To analyze the possibility that, due to
artefacts of the transfection, reduced
replication in the HLA-B27 positive
cells was observed, five subclones of
B27-Hela with only dlightly differing
HLA-B27 expression as determined by
staining with ME1 and flowcytometry
(data not shown) were infected with
Chlamydiae. Early replication was ana
lyzed by immunofluorescence 2 days
p.i. and compared to untransfected Hela
cells and the original polyclonal B27-
Hela cell line. Both the original B27-
Helacell line and al subclones showed
significantly reduced chlamydial repli-
cation compared to untransfected Hela
cells. No significant differences
between the different subclones and/or
the origina B27-Hela cell line were
observed (Table l11).

Late chlamydia replication was deter-
mined 4 days p.i. by immunofluores-
cence. The number of infective chlamy-
diae generated (infection forming
units) were determined 4 days p.i. by
titration of the cell lysates on Hep2-
cells and immunoperoxidase staining.
Significantly less chlamydial inclusion
bodies and infective Chlamydiae were
generated in the B27-Hela (Table IV).
To analyze which domain of HLA-B27
is responsible for the modulation of
chlamydial infection, early replication
in B27 mutant-Hela and B27Q10-Hela
were compared with Hela,A1-Hela and
B27-Hela. Reduced chlamydial replica-
tion was only observed in the B27-
Hela, expressing full length HLA-B27.
In B27 mutant-Hela and B27Q10-Hela,
both producing genetically modified
HLA-B27 without cytoplasmic tail, no
reduction of chlamydial replication was
observed (TableV).

Discussion

The hallmarks of Chlamydia trach -
omatis (CT)-induced arthritis are the
persistence of viable, metabolically ac-
tive Chlamydia and the high associa-
tion of HLA-B27 especialy with chro-
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Tablelll. Early replication of Chlamydiatra -
chomatis in Hela, B27-Hela, and 5 different
B27-Hela subclones (clones #1,#2, #8, #9,#13)
defined by the number of inclusion bodies per
10° cells 2 days p.i. Chlamydial replication in
Hela was significantly (Kruskal-Wallis non-
parametric ANOVA) higher compared with B27-
Hela (p < 0.01) and subclones #1 (p < 0.001),#2
(p < 0.05) and #13 (p < 0.05). No significant dif-
ferences between B27-Hela and the subclones
were observed. The results of two separate
experiments were analyzed.

Cdll line Mean SD No.

B27-Hela 113 40 8
clone#1 87 31 8
clone#2 129 39 8
clone#8 146 61 8
clone#9 146 62 8
clone#13 126 34 8

HELA 420* 206 8

MOI = multiplicity of infection (IFU/cell) used;
mean = mean number of inclusion bodies per 106
cells; SD = standard deviation; no. = number of
different culture wells analyzed.

nic forms of the disease (1, 7). To date
several hypotheses have been examined
to link these two characteristic findings
(1). Being a MHC class | molecule,
HLA-B27 presents antigenic peptides
derived from intracellular pathogensto
cytotoxic T-cells, leading ultimately
(by destruction of the infected cell) to
the curing of the intracellular bacterial
infection. Therefore, a search was start-
ed to find T-cells in synovia fluid spe-
cific for CT-derived peptides presented
by HLA-B27. So far Chlamydia-specif-
ic cytotoxic T-cell clones have been
described in the mouse only (12). In
contrast to Yersinia-induced reactive
arthritis, where HLA-B27 restricted
autoreactive T-cell clones were
described (2), such T-cells have not
been found in Chlamydia-induced arth-
ritis. Other models of altered antigen-
presentation, such as HLA-B27 as the
potential autoantigen presented by
MHC class Il molecules (1), therefore
have been proposed. However, none of
these hypotheses has yet been validated
by experimental data.

For this reason an alternative approach
to examine the association of HLA-B27
with reactive arthritis by analyzing a
direct effect of HLA-B27 on bacterid
invasion and replication was initiated
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Table V. Replication of Chlamydia trachomatis in B27-Hela and A1-Hela defined by the number of
inclusion bodies per 105 cells and the number of infection forming units (IFU) per cell 4 days p.i. The
B27-Helaand Al-Helaarelisted in their order of replication,i.e. the cell line with the least replication,
B27-Helaislisted first. The p-value for the comparison of B27-Hela versus A1-Hela,as determined by
Kruskal-Wallis non-parametric ANOVA, is given. The results of 4 different experiments, each per-
formed at least in quadruplicate on different days, are shown.

Mean no. of
Cell line p-value inclusion bodies SD N
Experiment 1 (MOI 0.005)
B27-HELA <0.01 21 6 4
A1-HELA 65 18 4
Experiment 2 (MOI 0.005)
B27-HELA <0.05 13 3 5
A1-HELA 35 13 6
Mean no. of
Cell line p-value IFU per cell SD N
Experiment 3 (MOI 0.05)
B27-HELA <0.001 2.50 0.58 8
A1-HELA 4.45 0.46 8
Experiment 4 (MOI 0.05)
B27-HELA <0.001 0.12 0.02 7
A1-HELA 0.44 0.03 8

MOI = multiplicity of infection (IFU/cell) used; inclusion bodies:mean number of inclusion bodies per
10¢ cells; IFU = mean number of IFU per cell; SD = standard deviation; n = number of different culture
wells analyzed.

Table V. Early replication of Chlamydia trachomatis in Hela,A1l-Hela, B27-Hela,B27 mutant-Hela
and B27Q10-Hela, as defined by the number of inclusion bodies per 10s cells 2 days p.i. The cell lines
arelisted in the order of early replication,i.e. the cell line with the least replication,B27-Hela,is listed
first. The p-value determined by one-way ANOVA for the comparison of each cell line with B27-Hela
is given; no differences were observed between the other cell lines.

Cell line p-value Mean SD No.
B27-HELA 145 33 8
Al-HELA <0.05 256 55 8
HELA <0.01 279 76 8
B27 mutant-HELA <0.01 297 70 8
B27Q10-HELA <0.001 308 75 8

MOI = multiplicity of infection (IFU/cell) used was 0.05; mean = mean number of inclusion bodies per
10 cells (the results of 2 separate experiments were analyzed); SD = standard deviation; no. = number
of different culture wells analyzed.

recently for enterobacteriae. Kapasi
and Inman described the reduced inva-
sion of different enterobacteriae (4, 5)
and Granfors et al. desribed unaltered
invasion but increased replication in
HLA-B27 positive host cells (6),
whereas others found no effect of
HLA-B27 on enterobacterial invasion
or replication (3, 13, 14).

Two main explanations for the ob-
served differences are conceivable.

Firstly, enterobacteriae are facultative
intracellular pathogens. Therefore, the
effect of HLA-B27 on enterobacterial
invasion or replication in the host cell
may vary with each bacteria strain and
may not reflect the situation in vivo.
Secondly, technical reasons — such as
the use of different cell lines (epithelial,
fibroblast, myelomonocytic of either
human or murine origin) or of different
controls (untransfected cell lines or
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human cells from healthy controls) —
may account for these differences. For

example, in one study cell lines from
different individuals were analyzed,

leading to very high inter-individua

variability and obscuring the potential

effects of HLA-B27 on enterobacterial

infection (13); in another, controls
transfected with other MHC class |

genes were missing (14); and in a third
study reproduction of the datain multi-

ple HLA-B27 transfected clones was
not performed, thus alowing for arte-

facts due to transfection (6).

In the study presented here, a potential

direct effect of HLA-B27 on chlamydi -
al invasion and replication in human
host cells from the original site of in-
fection was analyzed for the first time.

To understand the biological relevance
of an effect of HLA-B27 on bacterid

invasion and replication, it isimportant

to stress two differences between Chla -
mydiae and enterobacteriae. Firstly
Chlamydia trachomatis is an obligate
intracellular pathogen in contrast to the
facultative intracellular enterobacteri-

ae. Secondly, CT-induced reactive arth-
ritis represents the only HLA-B27 asso-

ciated arthritis, for which bacterial per-

sistence has been unequiviocaly
demonstrated (7).

To control for the above mentioned
artefacts, untransfected controls, HLA-

Al-transfected controls, as well as mul-

tiple different HLA-B27 transfected
clones and controls transfected with
two different forms of mutated HLA-

B27 were used in this study. Infection
experiments were performed at a low
multiplicity of infection, firstly to mim-

ic the situation in vivo, where only a
very little number of Chlamydiae is
persisting, and secondly to avoid un-

specific cytopathic effects by Chlamy -
diae.

CT primarily infects epithelia cells of

the urogenital tract where it also can
cause persistent bacterial infection
(15). It is for the origind site of infec-

tion that published evidence suggests a
direct effect of HLA-B27 on chlamydi-

a infection. Whittum-Hudson et al.

reported that HLA-B27 transgenic rats
develop more severe urogenital tract
infection compared to control rats vagi-

naly infected with C. trachomatis (8).
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Therefore, Hela cells, a human epithe-
lia cel line from the urogenital tract,
was used in this study.

Using a set of different transfectants,
we were able to show that HLA-B27
does not modulate invasion, but does
suppress chlamydial replication to a
certain extent. This suppression is not
the result of an artefact due to transfec-
tion, because multiple clones transfect-
ed with HLA-B27 showed reduced
chlamydial replication compared to un-
transfected or control transfected Hela
cells.

Our data allow the hypothesis that
HLA-B27 may contribute to chlamydi-
al persistence by suppressing bacterial
replication. Suppressed chlamydial re-
plication with reduced presentation of
chlamydia-derived peptidesto CD8+ T-
cells may lead to evasion from efficient
immune recognition. Further studies
addressing the effect of reduced chla-
mydial replication on the peptide pre-
sentation by HLA-B27 are needed and
are currently underway in our laborato-
ry.

We were able to demonstrate that the
modulation of chlamydial infection de-
pends on the cytoplasmic domain of
HLA-B27. In transfectants with geneti-
cally engineered mutants of HLA-B27,
with both mutants having in common
the lack of the cytoplasmic domain of
HLA-B27, the modulation of chlamy-
dial replication was absent. This obser-
vation also argues against the modula-
tion being an artefact due to transfec-
tion, since the B27 mutant-Hela and the
B27Q10-Hela are transfected with the
same vector as B27-Hela and differ
from this cell line only in terms of the
described modifications of the HLA-
B27cDNA-insert. Furthermore, it isin

line with a recent report that bacteria-
induced signal transduction depends on
the cytoplasmic domain of HLA-B27
(3). The precise mechanism by which
this domain alters chlamydial infection
is unknown and needs further investi-
gation. However, with c-fos being se-
lectively induced upon Salmonella in-
vasion only in HLA-B27 positive cells,
processes downstream of c-fos induc-
tion such as the induction of MCP-1
may be involved (3). The fact that the
signal transducing domain of HLA-
B27 mediates the modulation of chla
mydial infection warrants the analysis
of host cell genes induced by Chlamy-
diae in vitro and in vivo in order to bet-
ter understand the pathophysiology of
the dow-bacteria infection in reactive
arthritis.
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