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57 ABSTRACT

This invention relates to the detection of pathogens, in par-
ticular persistent forms of obligate intracellular or membrane
associated microorganisms such as Chlamydia, Mycoplasma
and Ureaplasma species, in blood samples, in particular in
plasma and serum samples. Methods and kits of the invention
may be useful in detecting pathogen infections and assessing
pathogen-associated disease conditions and also for develop-
ment and screening of new anti-microbial drugs, products and
therapies.
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SEQID

NO: 841 { CPN 90 ---> 1

48 C. pneumoniae TGGATGGTCT CAACCCCAIC CGTGTCGGAG CTAACGTGTT AAGTATGCCG
49 ¢, psittaci ... - Coven vevnenn [ Crvr evninnennn
30 . trachomatis L e e e Coie i
50 C. pecorum e et e e Covr i
51 §. aureus .tagg..gt. teeg...c.t a...ct.co. e ca.. ...c.ct...
52 §. pneumoniae .tagaccct. teceggggt.t a...c . bl L ca.. ...c.cb...
53 L. pneumophila .t.g.ta.a. g..aata..t a...g..c.. .a....c.a. ....tga...
54 K. pneumoniae gttg..cc.. £9.99.9t99 .t.-C....h ..., c... ..atcga...
55 H. influenzae gttgg...t. a.ct.tggeg .---C..bB.. coaaa... a. ..a.cga...
56 E. coli gttg..cc.. tg.gg.gtgg .t.-c..... ...... C... ....cga...

SEQID

NO: 1011 [ <--- CPN 91 1

57 C. pneumoniae TTGACAACTG T-~AGARATAC AGCTTTCCGC ARGGACAGAT AC~~--~ACAG
38 ¢. psittaci ..., Cg.g. ~Covunnn = {2 T
59 C. trachomatis a....€9.9. -C...... gt ot Lo | T
60 C. pecorum ..., cg.g. -C...... gt c.t...... C oivei B
61 S§. aureus ... c .-...g...9 ...C....C. ttc.ggg..c .aagtg....
62 S. pneumoniae C.evdCQ. C =G g b -- ttc.gg.c.g .-ggtg....
63 L. pneumophila g...attt.. -c...g..g. .-t.agtge. ttc.gg.-.¢ ..tgat....
64 K. pneumoniae ca..actt.c -c...g..gg .-t.ggtgc. trc.gg.-.¢ tgtgag. ...
65 H. influenzae aa..-.gagc tc...g..~¢g ..... gtgc. ttc.gg.-.c ttagag....
66 E. coli aga..tttec --agag..gg .-t.ggtge. tteggg.-.c tgtgag....
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TREATMENT AND DIAGNOSIS OF
OBLIGATE INTRACELLULAR PATHOGENS

[0001] The present invention relates to the detection of
obligate intracellular or membrane associated pathogens,
such as Chlamydia, Mycoplasma and Ureaplasma species.
This may be useful, for example, in the diagnosis and treat-
ment of pathogen infections and diseases associated with
pathogen infection.
[0002] At present, conventional assays for the diagnosis of
pathogenic micro-organisms are based on samples of host
cells, for example, obtained from swabs. These results
obtained by these assays are highly variable and improved
methods for the detection of pathogens would be desirable.
[0003] The present inventors have discovered that intracel-
lular or membrane associated pathogen cells can be sensi-
tively and reliably detected in acellular fractions of blood
such as plasma and serum. These cells, which may be in the
form of elementary bodies, or other cell forms, represent a
distinct persistent form of the pathogen which is not reliably
detectable by conventional means. Assays forthe detection of
these pathogen cells in the plasma and serum of patients may
be useful in detecting pathogen infections and assessing
pathogen-associated disease conditions.
[0004] Certain aspects of the invention relate to methods
for assessing an individual for a pathogen infection which
comprise:
[0005] determining the presence of a pathogen cell in a
blood sample obtained from the individual.
[0006] The presence ofthe pathogen cell may be indicative
of pathogen infection. Pathogen cells may include elementary
bodies of a persistent form of an obligate intracellular patho-
genic microorganism.
[0007] Preferably, the presence of the cell is determined by
determining the presence of nucleic acid from the pathogenic
micro-organism in the blood sample.
[0008] A method may further comprise concentrating or
enriching pathogen cells, such as elementary bodies, in the
sample, for example using a specific binding member to pro-
duce an enriched or concentrated fraction. A method for
assessing an individual for infection with a persistent form of
an obligate intracellular pathogenic microorganism may, for
example, comprise:
[0009] contacting a blood sample from an individual
with an specific binding member to isolate and/or purify
a fraction of said sample, and:
[0010] determining the presence of nucleic acid from the
pathogenic micro-organism in said fraction.
[0011] The isolated/purified fraction may comprise an
increased concentration of elementary bodies or other cells of
the persistent form of the pathogenic micro-organism, rela-
tive to the blood sample.
[0012] The presence of nucleic acid from the pathogenic
micro-organism in the sample or isolated fraction is indica-
tive that the sample or the isolated and/or purified fraction
comprises elementary bodies or other cells of the persistent
form of the pathogenic microorganism and the individual is
infected with infection with a persistent form of an obligate
intracellular pathogenic microorganism.
[0013] Preferred specific binding molecules for use in
aspects of the present invention include antibodies and frag-
ments or derivatives thereof (‘antibody molecules’).
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[0014] Theisolation and/or purification of components and
fractions of the sample using of a specific binding member
such as an antibody may be performed by any appropriate
technique and those skilled in the art are able to choose a
suitable mode according to their preference and general
knowledge.

[0015] In some preferred embodiments, the presence of an
elementary body or other pathogen cell may be detected inthe
acellular fraction of a blood sample (i.e. in the plasma or
serum).

[0016] The acellular fraction may be comprised within a
whole blood sample or may be separated from the whole
blood sample prior to detection to produce an acellular blood
sample (i.e. a plasma or serum sample). A method as
described herein may comprise providing an acellular sample
of blood obtained from the individual (i.e. an acellular blood
sample).

[0017] Anacellular blood sample is a sample of blood from
an individual that does not contain blood cells of the indi-
vidual i.e. it is devoid of red blood cells, white blood cells,
platelets and other host cells found in the blood. An acellular
blood sample may, for example, be a plasma sample, which
comprises clotting factors, or a serum sample, which lacks
clotting factors.

[0018] An acellular blood sample may be produced by
removing blood cells from a sample of blood obtained from
the individual. Blood cells may be removed from the blood
sample or preparation by any convenient method. For
example, cells may be removed by centrifugation, typically at
2,000 g for 10 mins, or by filtration, for example via acolumn,
a membrane, a filter, or other separation device.

[0019] Pathogen cells are single units of the pathogenic
micro-organism and include elementary bodies, reticulate
bodies and other forms of the micro-organism.

[0020] Persistent infections are infections in which the
pathogen is not cleared by host responses or therapeutic treat-
ment but remains in specific cells, or associated with their
membrane, of infected individuals.

[0021] The individual assessed as described herein may be
a mammal, preferably a human. The individual may be
healthy, i.e. may show no symptoms of a pathogen infection
or a pathogen associated disorder (i.e. asymptomatic), or may
display one or more known symptoms associated with a
pathogen infection or a pathogen associated disorder. In some
embodiments, an individual may be suspected of having or
being at risk of developing a pathogen infection or an asso-
ciated disorder.

[0022] The sample may be contacted with a specific bind-
ing member which binds to a complex comprising one or
more plasma/serum molecules to isolate and/or purify a frac-
tion which comprises one or more said complexes.

[0023] The one or more plasma/serum molecules may be
antibodies and the complex may be an immunocomplex. The
specific binding member may bind to immunoglobulin and
thus to immunocomplexes in the sample. Suitable specific
binding members include protein A, or anti-Ig, anti-IgA, anti-
IgM antibodies, or other immunoglobulin or immune com-
plex binding/capturing molecules.

[0024] The one or more plasma/serum molecules may be
serum lipoproteins or lipopolysaccaride binding proteins
(LBP). The specific binding member may bind to these serum
lipoproteins or lipopolysaccaride binding proteins, for
example anti-lipoprotein or anti-L.BP antibodies.
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[0025] A pathogen cell is preferably an obligate intracellu-
lar or membrane associated pathogenic micro-otganism, in
particular a persistent form of an obligate intracellular patho-
genic bacterium. Examples include bacteria of a Chlamydia
species, such as C. preumoniae or C. trachomatis, or a Myco-
plasmataceae species, for example a mycoplasma such as
Mycoplasma genitalium, or a ureaplasma such as Urea-
plasma urealyticum.
[0026] The cell may, for example, be a pathogen of the
respiratory tract, such as C. preumoniae or a pathogen of the
reproductive, or urinary tract, such as C. trachomatis, Myco-
plasma genitalium or Ureaplasma urealyticum.
[0027] For example, a method for assessing an individual
for a Chlamydia infection may comprise:
[0028] determining the presence of a Chlamydia cellina
blood sample obtained from the individual.
[0029] The Chlamydia cell may be a C. preumoniae or C.
trachomatis cell. In embodiments in which the pathogen is C.
pneumoniae, the blood sample is preferably an acellular
blood sample as described herein.
[0030] A method for assessing an individual for a Myco-
plasmataceae infection may comprise:
[0031] determining the presence ofa Mycoplasmataceae
cell in a blood sample obtained from the individual.
[0032] A Mycoplasmataceae cell may include a myco-
plasma or ureaplasma cell. A mycoplasma cell may be a
Mycoplasma genitalium cell. A ureaplasma cell may be Urea-
plasma urealyticum cell.
[0033] Methods described herein may be useful in the
assessment of pathogen-associated disorders or conditions.
[0034] A method of assessing an individual for a pathogen-
associated disorder may comprise:
[0035] determining the presence of a pathogen cell in a
blood sample obtained from the individual.
[0036] Thepresence of a pathogen cell may be indicative of
the presence of a disorder or condition associated with the
pathogen.
[0037] Assessing an individual for a pathogen-associated
disorder may include diagnosing a pathogen-associated dis-
order in the individual; determining the presence of a patho-
gen-associated disorder in the individual; or detecting a
pathogen-associated disorder in the individual. In other
embodiments, the severity or prognosis of a pathogen-asso-
ciated disorder may be assessed in an individual or the risk
that an individual will in the future suffer from a pathogen-
associated disorder may be determined.
[0038] Diseases associated with C. preumoniae may
include respiratory, joint, cerebral or vascular conditions,
including, for example, atherosclerotic conditions. An ath-
erosclerotic condition may include a cardiovascular disorder
such as atherosclerosis, ischaemic (coronary) heart disease,
myocardial ischaemia (angina), myocardial infarction, aneur-
ismal disease, atheromatous peripheral vascular disease, aor-
toiliac disease, chronic and critical lower limb ischaemia,
visceral ischaemia, renal artery disease, cerebrovascular dis-
ease, stroke, atherosclerotic retinopathy, thrombosis and
aberrant blood clotting, and hypertension. Such conditions
may be medical or veterinary conditions
[0039] Diseases associated with C. trachomatis include for
example chronic inflammatory diseases of the vagina, cervix,
endometrium, fallopian tubes, prostate, bladder, urethra and
reproductive dysfunction, or joint conditions.
[0040] Diseases associated with mycoplasma and urea-
plasma include pneumonia and other respiratory disorders,
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chronic inflammatory diseases of the uterus, vagina, cervix,
endometrium, fallopian tubes, prostate, bladder, urethra and
reproductive dysfunction.

[0041] An individual suitable for testing using the present
methods may show symptoms of acute genital infection. The
present methods may confirm the presence of infection by a
pathogen such as Chlamydia trachomatis, Mycoplasma geni-
talium, or Ureaplasma urealyticum (spp.) in patients diag-
nosed positively in a conventional PCR swab or urea test, or
may identify the presence of infection in patients diagnosed
negatively in a conventional PCR swab or urea test.

[0042] Other individuals suitable for testing as described
herein may show no symptoms of acute genital infection but
may display symptoms of chronic inflammatory diseases of
the uterus, fallopian tubes, prostate, bladder, urethra, etc.
These patients are typically negative in conventional PCR
swab or urea tests. Positive detection of a pathogen such as
Chlamydia trachomatis, Mycoplasma genitalium, Urea-
plasma urealyticum (spp.) using the present methods would
confirm the presence of chronic infection.

[0043] Other individuals suitable for testing as described
herein may have infertility problems in which the presence of
chronic asymptomatic inflammation in the reproductive sys-
tem cannot be excluded. Pathogens such as Chlamydia tra-
chomatis, Mycoplasma genitalium, Ureaplasma urealyticum
(spp.) have been associated with miscarriage and the detec-
tion of infection by the present methods may be useful in
treating infertility problems.

[0044] Methods described herein may also be useful in
monitoring and verifying the elimination of pathogen infec-
tions following treatment and preventing the transmission of
pathogen infections, for example by the transfusion of blood
or the use of blood products from an individual who is nega-
tive for pathogen infection by conventional tests but positive
by the present methods.

[0045] Preferably, the presence of a pathogen cell, such as
an elementary body, in the sample is assessed by concentrat-
ing, isolating, and/or purifying the pathogen cells in the
sample, for example by producing an isolated and/or purified
fraction which is enriched for the elementary body or other
pathogen cell, prior to detection.

[0046] In some embodiments, the sample is concentrated
by isolating, purifying and/or concentrating complexes in the
sample which comprise elementary bodies and other patho-
gen cells, or a fraction of the sample comprising such com-
plexes. The presence of the pathogen cells in the isolated,
purified and/or concentrated complexes may then be deter-
mined.

[0047] A complex comprising the pathogen cells, such as
elementary bodies, or other forms of pathogen cells, may
further comprise one or more plasma/serum molecules, such
as immunoglobulin molecules, serum lipoproteins,
lipopolysaccaride binding proteins or other bacteria-binding
molecules present in the serum and/or plasma. For example,
the elementary bodies or other pathogen cells may be com-
prised in an immunocomplex with one or more antibodies.
Cells may be concentrated by isolating, purifying and/or con-
centrating the immunocomplexes from said sample, for
example using an immunoglobulin binding agent.

[0048] Many techniques for isolating and/or purifying
complexes are known in the art and may be used to concen-
trate the elementary bodies or other pathogen cells. These
include physical and chemical/biochemical techniques and
combinations thereof. For example, the sample may be con-
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tacted with an immunoglobulin-binding agent, such as pro-
tein A or an anti-Ig antibody, and unbound material removed
or washed away. Immunocomplexes bound to the agent may
be eluted using routine techniques or tested for the presence
of pathogen cells directly.
[0049] Alternatively, the sample may be subjected to filtra-
tion, for example using a silico-gel column, or other suitable
filter with a pore size suitable for retention of pathogen cells
and/or complexes thereof.
[0050] The presence of an elementary body or other patho-
gen cell in a sample or a concentrated fraction thereof may be
determined by any convenient means. For example, an immu-
nochemical assay (for example, ELISA), or nucleic acid
assay (for example, PCR), cell culture method, or animal test
may be performed.
[0051] In some embodiments, a cell culture assay may be
used to detect the presence of a pathogen cell in the sample.
[0052] The sample may, for example, be cultured under
conditions suitable for growth of a pathogen and the growth of
pathogen cells in the sample determined.
[0053] Techniques for the cell culture and identification of
pathogenic micro-organisms such as C. preumoniae, C. tra-
chomatis, Mycoplasma genitalium and Ureaplasma urealyti-
cum, are well known in the art.
[0054] In other embodiments, a non-human animal model
may be used to detect the presence of a pathogen cell in the
sample.
[0055] An animal model, for example a rodent, may be
inoculated with said sample and the presence of pathogen
infection in said animal model determined. The presence of
infection in the animal is indicative of the presence of a
pathogen cell in the sample.
[0056] In other embodiments, an immunochemical assay
(for example, ELISA) may be used to detect the presence of
pathogen cell antigens in the sample. For example, a method
of determining the presence of a pathogen cell in a blood
sample may comprise;

[0057] contacting the sample with an antibody which

specifically binds to the pathogen cell; and,

[0058] determining binding of said antibody.
[0059] An antibody which specifically binds to a pathogen
cell may bind to an antigen which is characteristic of the
pathogen cell and may not show any significant binding to
cells of other pathogen species. Antibodies which specifically
bind pathogens such as C. preumoniae, C. trachomatis,
Mycoplasma genitalium and Ureaplasma urealyticum are
well known in the art.
[0060] Binding of antibody molecules may be determined
by any appropriate means. Tagging with individual reporter
molecules is one possibility. The reporter molecules may
directly or indirectly generate detectable, and preferably
measurable, signals. The linkage of reporter molecules may
be direct or indirect, covalent, e.g. via a peptide bond, or
non-covalent. Linkage via a peptide bond may be as aresult of
recombinant expression of a gene fusion, encoding antibody
and reporter molecule. For example, the antibody may be
labelled with a fluorophore such as FITC or rhodamine, a
radioisotope, or a non-isotopic-labelling reagent such as
biotin or digoxigenin; antibodies containing biotin may be
detected using “detection reagents” such as avidin conjugated
to any desirable label such as a fluorochrome. In some
embodiments, an additional antibody may be used to detect
the binding of the first antibody.
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[0061] The mode of determining binding is not a feature of
the present invention and those skilled in the art are able to
choose a suitable mode according to their preference and
general knowledge.

[0062] Suitable approaches include immunohistochemical
staining, immunocytochemical staining, Western Blotting,
immunofluorescence, enzyme linked immunosorbent assays
(ELISA), radioimmunoassays (RIA), immunoradiometric
assays (IRMA) and immunoenzymatic assays (IEMA),
including sandwich assays using monoclonal and/or poly-
clonal antibodies. All of these approaches are well known in
the art.

[0063] An antibody for use in a method described herein
may be immobilised or non-immobilised i.e. free in solution.
[0064] In preferred embodiments, a nucleic acid assay is
used to detect the presence of nucleic acid, for example DNA
or RNA, from the pathogen in the sample.

[0065] In some preferred embodiments, nucleic acid may
be isolated or extracted from the sample. Preferably, nucleic
acid is isolated or extracted non-specifically i.e. all nucleic
acid in the sample is purified and/or removed from other
components of the sample, such as proteins. The presence of
nucleic acid from the pathogen in the isolated or extracted
nucleic acid may then be determined.

[0066] A method may, for example, comprise;

[0067] isolating and/or purifying complexes, such as
immunocomplexes, from a blood sample obtained from
an individual,

[0068] isolating and/or extracting DNA from the com-
plexes, and,

[0069] determining the presence of pathogen nucleic
acid in the extracted nucleic acid.

[0070] Many suitable methods of extracting nucleic acid
from a sample are known in the art and be employed, includ-
ing silica-gel membrane columns e.g. QlAamp DNA Blood
Mini Kit (QIAGen), Chelex chelating resin (Chelex 100,
Sigma), or High Pure PCR template preparation kit (BM kit;
Boehringer) etc. DNA may also be extracted by a conven-
tional proteinase K phenol-chloroform protocol. RNA may
be, for example, be conveniently isolated using the Trizol
method (Invitrogen).

[0071] Techniques and protocols for manipulation of
nucleic acid, including the extraction, isolation and purifica-
tion of nucleic acid are described in detail in Current Proto-
cols in Molecular Biology, Ausubel et al. eds. John Wiley &
Sons, 1992, and Molecular Cloning: a Laboratory Manual:
3rd edition, Russell et al., 2001, Cold Spring Harbor Labora-
tory Press.

[0072] The presence of pathogen nucleic acid in the sample
may be determined, optionally following nucleic acid extrac-
tion, using any suitable technique, including nucleic acid
amplification (NAA) techniques and non-nucleic acid ampli-
fication techniques, including DNA probe hybridisation tech-
niques such as Northern and Southern blotting.

[0073] In some preferred embodiments, the presence of
pathogen nucleic acid is determined by a nucleic acid ampli-
fication technique, such as the polymerase chain reaction
(PCR).

[0074] PCR comprises repeated cycles of denaturation of
template nucleic acid, annealing of primers to template, and
elongation of the primers along the template. PCR is well-
known in the art and is described for example in “PCR pro-
tocols; A Guide to Methods and Applications”, Eds. Innis et
al, 1990, Academic Press, New York, Mullis et al, Cold Spring
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Harbor Symp. Quant. Biol., 51:263, (1987), Ehrlich (ed),
PCR technology, Stockton Press, NY, 1989, and Ehrlich et al,
Science, 252:1643-1650, (1991)). The number of cycles, the
respective conditions of the individual steps, the composition
of reagents within the reaction tube, or any other parameter of
the reaction set-up may be varied or adjusted by the skilled
person, depending on the circumstances. Additional steps
(such as initial denaturing, hot-start, touchdown, enzyme
time release PCR, replicative PCR) may also be employed.

[0075] Variations of PCR include nested PCR, in which a
second amplification is performed using a second pair of
primers derived from sequences within the first amplification
product, and RT-PCR (reverse-transcriptase PCR), in which
RNA is reverse transcribed into cDNA and subsequently
amplified by PCR.

[0076] Real-time PCR (or real-time reverse-transcriptase
PCR)is ahighly sensitive detection method that quantifies the
initial amount of template (Arya et al, 2005, Expert Rev Mol.
Diagn. 5:209-219; Klein, 2002, Trends Mol Med 8:257-260).
In some embodiments, real-time PCR might be employed.

[0077] Numerous variations and modifications of PCR and
RT-PCR are known in the art and may be employed by the
skilled person in performing the present methods. Chemicals,
kits, materials and reagents are commercially available to
perform PCR or RT-PCR reactions.

[0078] Other specific nucleic acid amplification techniques
include strand displacement activation, the QB replicase sys-
tem, the repair chain reaction, the ligase chain reaction, liga-
tion activated transcription, SDA (strand displacement ampli-
fication) and TMA (transcription mediated amplification).
For convenience, and because it is generally preferred, the
term PCR is used herein in contexts where other nucleic acid
amplification techniques may be applied by those skilled in
the art. Unless the context requires otherwise, reference to
PCR should be taken to cover use of any suitable nucleic
amplification reaction available in the art.

[0079] Thepresence of pathogen nucleic acid may be deter-
mined by pathogen specific amplification. Pathogen specific
amplification occurs only if nucleic acid from the pathogen is
present in the sample. The production of an amplification
product following pathogen specific amplification is indica-
tive of the presence of a pathogen cell in the sample.

[0080] Pathogen specific amplification may typically be
performed using one or more pathogen specific primers. For
example, in PCR, one or both of the primers may hybridise
specifically to pathogen nucleic acid, such that amplification
products are only produced by the primers when pathogen
nucleic acid is present in the sample.

[0081] The use of PCR for the specific detection of patho-
gens in a sample is well-known in the art and the skilled
person is well versed in the design of suitable primers, reac-
tion conditions etc. Suitable primers include oligonucleotides
having about 10 or fewer codons (e.g. 6, 7 or 8), i.e. about 30
or fewer nucleotides in length (e.g. 18, 21 or 24). Generally,
specific primers are upwards of 14 nucleotides in length, but
need not be than 18-20. Various software is available for the
design of primers, including Primer Express™, Primer Pre-
mier 5™, FastPCR™, Primo™ and Oligo™.

[0082] Various techniques for synthesizing oligonucleotide
primers are well known in the art, including phosphotriester
and phosphodiester synthesis methods. Custom-made oligo-
nucleotide primers may be obtained from numerous commer-
cial sources.
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[0083] Based on available sequence information, it is rou-
tine for a person skilled in the art to design suitable primers
which will only amplify nucleic acid from a specific patho-
gen, for example a Chlamydia such as C. pneumoniae or C.
trachomatis.

[0084] The specificity of primers for nucleic acid
sequences from a specific pathogen may be determined by
comparing the sequences of the primers to genomic nucleic
acid sequences from other pathogens, for example genomic
nucleic acid sequences in sequence databases. Preferably,
genomic nucleic acid sequences from phylogenically related
pathogen are compared to the primer sequences. Primers
which show little or no sequence identity to genomic nucleic
acid sequences from phylogenically related pathogens may
be predicted to show little or no hybridisation under the
amplification conditions to such sequences and may be con-
sidered to be specific for the particular pathogen.

[0085] For example, the specificity of primers to nucleic
acid from Chlamydia pneumoniae, may be determined by
comparing the sequences of the primers to genomic nucleic
acid sequences from other members of the Chlamydiaceae.
For example, the specificity of the primers may be confirmed
by aligning the targeted DNA sequence of primer set with
DNA sequences of other bacteria and eucaryotic organisms in
GenBank database.

[0086] Sequence comparisons may be performed using
conventional sequence analysis software, such as BLAST,
TBLASTN (which use the method of Altschul et al. (1990) J.
Mol. Biol. 215: 405-410), psi-Blast (Nucl. Acids Res. (1997)
253389-3402) or FASTA (which uses the method of Pearson
and Lipman (1988) PNAS US4 85: 2444-2443).

[0087] Alternatively, the specificity of primers to nucleic
acid sequences from a specific pathogen, for example a
Chlamydia cell such as Chlamydia preumoniae, may be
determined by performed nucleic acid amplification using the
primers on genomic nucleic acid from a panel of micro-
organisms. Primers which only amplify the genomic nucleic
acid of the pathogen of interest may be specific for that
pathogen.

[0088] The genomic sequences of many species are avail-
able and may be used to identify nucleic acid sequences
which are unique to a specific pathogen and may be used as
targets for the design of pathogen specific amplification prim-
ers. For example, the genome of Chlamydia pneumoniae, for
example, has the database references gi/5835535,
NC_002491.1; gil5617929, NC_000922.1; gi33241335,
NC_005043.1; and gi58021288 and NC_002179.2. The
genomes of other pathogens are also available on public data-
bases.

[0089] Primers specific for a pathogen hybridise under
amplification conditions to target nucleic acid sequences
within the genome of that pathogen which are unique to the
pathogen and are not found in other pathogens, in particular in
phylogenically related pathogens i.e. the primers do not
hybridise under amplification conditions to nucleic acid
sequences within the genome of pathogens other than the
target pathogens. For example, C. preumoniae specific prim-
ers do not hybridise under amplification conditions to
sequences in the C. trachomatis genome and vice versa and
M. genitalium specific primers do not hybridise under ampli-
fication conditions to sequences in the U. wrealyticum
genome.

[0090] Forexample, Chlamydia pneumoniae specific prim-
ers may, for example, amplify part of the 16S rRNA gene
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(database entry L06108.1 GI: 174111) or the variable domain
IV (VDIV) region of the ompA gene of C. preumoniae.

[0091] Primers directed at the 16S rRNA gene of C. preu-
moniae may be selected from the group consisting of:

CPN9O: 5' GGT CTC RAC CCC ATC CGT GTC GG 3'
CPNO1: 5' TGC GGA AAG CTG TAT TTC TAC AGT T 3'
(Madico et al J Clin Microbiol. 2000
Mar; 38 (3): 1085-93.)
Probe 553: 5'-CAAGTCCAGGTAAGGTCCTTCGCGTTCC-3!
Probe 557: 5'-TCCAGGTAAGGTCCTTCGCGTTGCATCG-3'
5' TTACAAGCCTTGCCTGTAGG 3!
5' GCGATCCCAAATGTTTAAGGC 3
5' TTATTAATTGATGGTACAATA 3!
5' ATCTACGGCAGTAGTATAGTT 3
CpnA 5' TGA CAA CTG TAG AAA TAC AGC 3'
dpnB 5' CGC CTC TCT CCT ATA AAT 3!
[0092] Primers directed at the variable domain IV (VDIV)

region of the ompA gene of C. preumoniae may be selected
from the group consisting of:

Cpn5P: 5' CCA ATA TGC ACA GTC CAA ACC TAA AA 3!
Cpn3P: 5' CTA GAT TTA AAC TTG TTG ATC TGA CAG 3'
Cpn5N 5' CTC TGT AAA CAA ACC GGG C 3!

Cpn3N 5' GAT CTG ACA GGA AAC AAT TTG CAT 3!

Cloned PstI
HL1 5' GTT GTT CAT GAA GGC CTA CT 3!

HR1 5' TGC ATA ACC TAC GGT GTG TT 3'

ompA (Nested)

cP1 5' TTA CAA GCC TTG CCT GTA GG 3!
cP2 5' GCG ATC CCA AAT GTT TAA CGC 3!
cpe 5' TTA TTA ATT GAT GGT ACA ATA 3!
CPD 5' ATC TAC GGC AGT AGT ATA CTT 3!
[0093] Chlamydia trachomatis specific primers may, for

example, amplify part of the cryptic plasmid (see, for
example, X06707.2 G1:4691224) of this pathogen.

[0094]
include;

Suitable Chlamydia trachomatis specific primers

CP 24 5' GGGATTCCTGTAACAACAAGTCAGG 3'

Cp 27 5' CCTCTTCCCCAGAACAATAAGAAC 3'.

[0095]  Mycoplasma genitalium specific primers may, for
example, amplify all or part of the 140 kDa adhesion protein
gene, MgPa (Jensen J Setal . Clin. Microbiol. 1991 January;
29(1): 46-50, M31431.1 GI1:150157).
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[0096]
include

Suitable Mycoplasma genitalium specific primers

MgPa-1 5' AGTTGATGAAACCTTAACCCCTTGG 3!

MgPa-3 5' CCGTTGAGGGGTTTTCCATTTTTGC 3!

[0097] Ureaplasma urealytica specific primers may, for
example, amplify all or part of the urease gene of Ureaplasma
spp. (Blanchard A et al Clin Infect Dis. 1993 August; 17 Suppl
1:5148-53; AF085724.2 G1:9967025) Suitable Ureaplasma
urealytica specific primers include:

UL 5' GATGGTAAGTTAGTTGCTGAC 3'
U2 5' ACGACGTCCATAAGCAACT 3'.
[0098] Following pathogen-specific amplification of the

sample, the presence of amplification products may be
detected. The presence of amplification products following
pathogen specific amplification is indicative of the presence
of pathogen cells in the sample.
[0099] Numerous techniques are known in the art for the
detection of the nucleic acid amplification products. Suitable
techniques for example, include gel- or capillary electro-
phoresis, chromatography, array hybridisation, Strand Dis-
placement Amplification (SDA), or sequencing. Detection
and/or isolation of the amplified nucleic acid product might
require labelling or tagging the nucleic acid fragment, either
simultaneously or subsequently to the actual amplification
reaction.
[0100] Other aspects of the invention relate to the provision
of kits for detecting pathogen cells in a cellular or acellular
blood sample, for example for the detection of pathogen
infection or assessment of a disease associated with the
pathogen.
[0101] Pathogen specific primers as described above may
form part of such akit e.g. ina suitable container such as a vial
in which the contents are protected from the external envi-
ronment.
[0102] A kit for detecting pathogen infection or assessing
an individual for a disease associated with a pathogen infec-
tion may comprise:

[0103] one or more pathogen specific primers

[0104] reagents for amplifying pathogen specific nucleic

acid from a serum sample using the primers and;
[0105] detection reagents for detecting the products of
amplifying the serum sample with the primers.

[0106] The detection reagents may comprise buffer solu-
tions, wash solutions etc.
[0107] A kit may further comprise apparatus for the
removal, handling and storage of blood samples and/or means
for the removal of blood cells from the blood sample. Suitable
means may include filtration devices.
[0108] AKkit may further comprise a specific binding mem-
ber for isolating and/or purifying a fraction of a blood sample
comprising elementary bodies of said persistent pathogen
infection. Suitable specific binding members include immu-
noglobulin-binding agents for isolating and/or purifying
immunocomplexes in a blood sample. Immunoglobulin-
binding agents include protein A and anti-Ig antibodies. The
immunoglobulin-binding agent may be immobilised on a
solid support or matrix.
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[0109] A kit may further comprise apparatus for isolating
and/or purifying DNA for amplification by said primers. Suit-
able apparatus is well known in the art and described else-
where herein.
[0110] The kit may also include instructions for use of the
pathogen specific primers on a serum sample e.g. in a method
of detecting a pathogen infection or disease associated with a
pathogen, as described herein.
[0111] Another aspect of the invention provides a method
of isolating a cell of a persistent-form of an obligate intrac-
ellular or membrane associated pathogenic micro-organism
comptrising;
[0112] isolating and/or purifying a fraction of a blood
sample obtained from an individual which comprises
cells of said persistent form,

[0113] isolating and/or purifying said cell from said frac-
tion.
[0114] The cell may be an elementary body of the persis-

tent-form of the micro-organism.

[0115] The isolated elementary body or other cell may be
from a persistent-form of obligate intracellular or membrane
associated pathogenic micro-organism selected from the
group consisting of C. preumoniae, C. trachomatis, Myco-
plasma genitalium or Ureaplasma urealyticum.

[0116] The isolated elementary body or other cell of the
persistent form micro-organism may be capable of infecting a
cell to produce a reticular body which is LPS deficient and
antibiotic insensitive, relative to reference strains of said
micro-organism. The isolated elementary body or other cell
may also have atypical morphology of small intracellular
inclusions.

[0117] Suitable reference strains of obligate intracellular or
membrane associated pathogenic micro-organism include C.
preumoniae TW-183, AR-39, Kajaani 6, C. trachomatis
Bu434, Mycoplasma genitalium G37 and M30 and Urea-
plasma urealyticum serotypes 1 to 10. These are available
from commercial culture collections (e.g. European Collec-
tion of Cell Cultures (ECACC) Salisbury UK)

[0118] Elementary bodies or other cells of the persistent
form microorganism may be isolated and/or purified using
conventional concentration techniques such as sorbents, fil-
ters or ultracentrifugation.

[0119] Insomeembodiments, the isolated elementary body
or other cell may be from a persistent-form of Chlamydia
trachomatis which is capable of infecting a cell to produce a
reticular body which does not express Omp2 (60 kDa), Omp3
(9 kDa) or PmpD, and expresses increased levels of Hsp60;
and reduced levels of MOMP, relative to reference strains of
Chlamydia trachomatis.

[0120] Insomeembodiments, the isolated elementary body
or other cell may be from a persistent-form of Chlamydia
preumoniae which is capable of infecting a cell to produce a
reticular body which does not express LPS and comprises
inclusions of reduced size relative to reference strains of
Chlamydia pneumoniae.
[0121] Another aspect of the invention provides a method
of producing a host cell infected with a persistent-form of an
obligate intracellular or membrane associated pathogenic
micro-organism coniprising:
[0122] isolating and/or purifying a fraction of a blood
sample obtained from an individual which comprises
elementary bodies of said persistent form,
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[0123] contacting a population of host cells with said
fraction, and identifying a host cell in said population
which comprises the persistent-form of the micro-or-
ganism.

[0124] Suitable host cells for obligate intracellular or mem-
brane associated pathogenic micro-organism include cul-
tured mammalian cells such as McCoy, HL, Hep-2, or HeLa
cells.

[0125] Host cells identified as comprising the persistent-
form of the micro-organism, for example in the form of an
intracellular reticular body, may be isolated and/or purified.

[0126] The identified host cells may be cultured further.
Methods and techniques for the culture of mammalian cells
are well-known in the art (see, for example, Basic Cell Cul-
ture Protocols, C. Helgason, Humana Press Inc. U.S. (15 Oct.
2004) ISBN: 1588295451; Human Cell Culture Protocols
(Methods in Molecular Medicine S.) Humana Press Inc., U.S.
(9 Dec.2004) ISBN: 1588292223; Culture of Animal Cells: A
Manual of Basic Technique, R. Freshney, John Wiley & Sons
Inc (2 Aug. 2005) ISBN: 0471453293, Ho WY et al J Immu-
nol Methods. (2006) 310:40-52). Standard mammalian cell
culture conditions may be employed, for example 37° C.,
21% Oxygen, 5% Carbon Dioxide. Media is preferably
changed every two days and cells allowed to settle by gravity.

[0127] Obligate intracellular or membrane associated
pathogenic microorganisms may be selected from the group
consisting of C. preumoniae, C. trachomatis, Mycoplasma
genitaliumand Ureaplasma urealyticum, which are described
in more detail above.

[0128] Another aspect of the invention provides a host cell
comprising a persistent-form obligate intracellular or mem-
brane associated pathogenic micro-organism which is obtain-
able by a method described above.

[0129] Thehost cell may comprise one or more cells, in the
form of reticular bodies, of a persistent-form of an obligate
intracellular or membrane associated pathogenic micro-or-
ganism which has reduced antibiotic sensitivity relative to
reference strains of the micro-organism.

[0130] The reticular bodies of the persistent-form of the
obligate intracellular or membrane associated pathogenic
micro-organism may have reduced or absent lipopolysaccar-
ide relative to reference strains of said micro-organism.

[0131] The reticular bodies of the persistent-form of the
obligate intracellular or membrane associated pathogenic
micro-organism may have altered gene expression relative to
reference strains of said micro-organism. In some embodi-
ments, the reticular bodies may not express certain genes
which are typically expressed by reference strains, for
example in an acute form of the infection, and may express
genes which are not expressed by reference strains. The
reticular bodies may also possess over-, under- or other abnor-
mal expression of other genes, relative to the reference
strains. For example, the reticular bodies of the persistent-
form of Chlamydia trachomatis do not express Omp2 (60
kDa), Omp3 (9 kDa) or PmpD, and; express increased levels
of Hsp60; and reduced levels of MOMP, relative to reference
strains of Chlamydia trachomatis.

[0132] Other aspects of the invention relate to methods of
screening for compounds which may be useful in the treat-
ment of conditions which are associated with pathogen infec-
tion as described herein.
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[0133] A method of screening for an anti-microbial com-
pound may comprise;
[0134] contacting a host cell infected with the persistent-
form of an obligate intracellular pathogenic micro-or-
ganism as described herein with a test compound; and

[0135] determining the effect of said compound on the
pathogenic micro-organism in said host cells,

[0136] wherein a reduction in the amount of said patho-
genic microorganism in said host cells relative to con-
trols is indicative that the test compound is an anti-
microbial compound.

[0137] Preferably, the test compound is non-toxic to the
host cells. A concentration range for the test compound or
preparation may be initially identified which is not toxic to the
host cells. The host cells may then be contacted with concen-
trations of test compound within this range to determine the
effect on the pathogenic micro-organism.

[0138] The precise format for performing the methods
described herein may be varied by those of skill in the art
using routine skill and knowledge.

[0139] Compounds which may be screened using the meth-
ods described herein may be natural or synthetic chemical
compounds used in drug screening programmes. Extracts of
plants, microbes or other organisms which contain several
characterised or uncharacterised components may also be
used.

[0140] Combinatorial library technology provides an effi-
cient way of testing a potentially vast number of different
compounds for ability to modulate an interaction. Such librar-
ies and their use are known in the art, for all manner of natural
products, small molecules and peptides, among others. The
use of peptide libraries may be preferred in certain circum-
stances.

[0141] The amount of test compound or compound which
may be added to a method of the invention will normally be
determined by serial dilution experiments. Typically, from
about 0.001 nM to 1 mM or more of putative inhibitor com-
pound may be used, for example from 0.01 nM to 100 puM,
e.g. 0.1 to 50 uM, such as about 10 pM.

[0142] A method may comprise identifving the test com-
pound as an anti-microbial compound. Such a compound
may, for example, be useful in reducing or eliminating infec-
tion with a micro-organism as described herein, for example
in the treatment of an infection or infection associated con-
dition, as described herein.

[0143] A test compound identified using one or more initial
screens as having ability to reduce the amount of said patho-
genic microorganism in said host cells relative to controls,
may be assessed further using one or more secondary screens.
A secondary screen may, for example, involve testing for an
effect on micro-organism infection or a disorder associated
with micro-organism infection in an animal model.

[0144] The test compound may be isolated and/or purified
or alternatively, it may be synthesised using conventional
techniques of recombinant expression or chemical synthesis.
Furthermore, it may be manufactured and/or used in prepa-
ration, i.e. manufacture or formulation, of a composition such
as amedicament, pharmaceutical composition or drug. These
may be administered to individuals for the treatment of a
micro-organism infection or a disorder associated with
micro-organism infection. Methods of the invention may thus
comprise formulating the test compound in a pharmaceutical
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composition with a pharmaceutically acceptable excipient,
vehicle or carrier for therapeutic application, as discussed
further below.

[0145] Following identification of a compound which pos-
sesses anti-microbial activity, a method may further comprise
modifying the compound to optimise the pharmaceutical
properties thereof.

[0146] The modification ofa ‘lead’ compound identified as
biologically active is a known approach to the development of
pharmaceuticals and may be desirable where the active com-
pound is difficult or expensive to synthesise or where it is
unsuitable for a particular method of administration, e.g. pep-
tides are not well suited as active agents for oral compositions
as they tend to be quickly degraded by proteases in the ali-
mentary canal. Modification of a known active compound
(for example, to produce a mimetic) may be used to avoid
randomly screening large number of molecules for a target
property.

[0147] Modification of a ‘lead’ compound to optimise its
pharmaceutical properties commonly comprises several
steps. Firstly, the particular parts of the compound that are
critical and/or important in determining the target property
are determined. In the case of a peptide, this can be done by
systematically varying the amino acid residues in the peptide,
e.g. by substituting each residue in turn. These parts or resi-
dues constituting the active region of the compound are
known as its “pharmacophore”.

[0148] Once the pharmacophore has been found, its struc-
ture is modelled according its physical properties, e.g. stere-
ochemistry, bonding, size and/or charge, using data from a
range of sources, e.g. spectroscopic techniques, X-ray dif-
fraction data and NMR.

[0149] Computational analysis, similarity mapping (which
models the charge and/or volume of a pharmacophore, rather
than the bonding between atoms) and other techniques can be
used in this modelling process.

[0150] In a variant of this approach, the three-dimensional
structure of the anti-microbial compound is modelled. This
can be especially useful where the compound changes con-
formation, allowing the model to take account of this in the
optimisation of the lead compound.

[0151] A template molecule is then selected, onto which
chemical groups that mimic the pharmacophore can be
grafted. The template molecule and the chemical groups
grafted on to it can conveniently be selected so that the modi-
fied compound is easy to synthesise, is likely to be pharma-
cologically acceptable, and does not degrade in vivo, while
retaining the biological activity of the lead compound. The
modified compounds found by this approach can then be
screened to see whether they have the target property, or to
what extent they exhibit it. Modified compounds include
mimetics of the lead compound.

[0152] Further optimisation or modification can then be
carried out to arrive at one or more final compounds for in
vivo or clinical testing.

[0153] As described above, a compound identified and/or
obtained using the present methods may be formulated into a
pharmaceutical composition.

[0154] Whileitis possible for an active anti-microbial com-
pound to be administered alone, it is preferable to present it as
apharmaceutical composition (e.g., formulation) comprising
at least one active compound, as defined above, together with
one or more pharmaceutically acceptable carriers, adjuvants,
excipients, diluents, fillers, buffers, stabilisers, preservatives,
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lubricants, or other materials well known to those skilled in
the art and optionally other therapeutic or prophylactic
agents.

[0155] Pharmaceutical compositions comprising an anti-
microbial compound as defined above, for example, an
inhibitor admixed or formulated together with one or more
pharmaceutically acceptable carriers, excipients, buffers,
adjuvants, stabilisers, or other materials, as described herein,
may be used in the methods described herein.

[0156] The term “pharmaceutically acceptable” as used
herein pertains to compounds, materials, compositions, and/
or dosage forms which are, within the scope of sound medical
judgement, suitable for use in contact with the tissues of a
subject (e.g., human) without excessive toxicity, irritation,
allergic response, or other problem or complication, com-
mensurate with a reasonable benefit/risk ratio. Each carrier,
excipient, etc. must also be “acceptable” in the sense of being
compatible with the other ingredients of the formulation.
[0157] Suitable carriers, excipients, etc. can be found in
standard pharmaceutical texts, for example, Remington’s
Pharmaceutical Sciences, 18th edition, Mack Publishing
Company, Easton, Pa., 1990.

[0158] The formulations may conveniently be presented in
unit dosage form and may be prepared by any methods well-
known in the art of pharmacy. Such methods include the step
of bringing the active compound into association with a car-
rier which may constitute one or more accessory ingredients.
In general, the formulations are prepared by uniformly and
intimately bringing into association the active compound
with liquid carriers or finely divided solid carriers or both, and
then if necessary shaping the product.

[0159] Formulations may be in the form of liquids, solu-
tions, suspensions, emulsions, elixirs, syrups, tablets, loz-
enges, granules, powders, capsules, cachets, pills, ampoules,
suppositories, pessaries, ointments, gels, pastes, creams,
sprays, mists, foams, lotions, oils, boluses, electuaries, or
aerosols.

[0160] Other aspects of the invention relate to the treatment
and monitoring of conditions which are associated with
pathogen infection using the methods described herein.
[0161] A method of treating a condition associated with
pathogen infection may comprise;

[0162] administering an anti-microbial compound to the
individual; and,

[0163] determining the presence of a pathogen cell in the
acellular fraction of a blood sample obtained from the
individual following said administration.

[0164] Administration of the anti-microbial compound to
the individual may be repeated until pathogen cells are found
to be absent from the acellular fraction of the blood sample.
[0165] Methods for the determination of the presence of a
pathogen cell in the acellular fraction of a blood sample are
described in more detail above.

[0166] The pathogen may be a persistent form of an obli-
gate intracellular or membrane associated pathogenic micro-
organism. A method of treatment of persistent infection with
an obligate intracellular or membrane associated pathogenic
micro-organism in an individual may comprise:

[0167] 1) administering an anti-microbial compound to
the individual;

[0168] 1ii) obtaining a blood sample from the individual
after said administration,

Feb. 12,2009

[0169] iii) contacting said blood sample with an specific
binding member to isolate and/or purify a fraction of
said samples, and,

[0170] (iii) determining the presence of nucleic acid
from the pathogenic micro-organism in said fraction of
said sample

[0171] iv) repeating steps i) to iii) until no nucleic acid
from the pathogenic micro-organism is determined to be
present in fraction from the sample.

[0172] Methods for the determination of the presence of
nucleic acid from the pathogenic micro-organism in said
fraction of the sample are described in more detail above.
[0173] An anti-microbial compound kills or inhibits the
growth of microorganisms, in particular pathogenic bacteria
such as Chlamydia spp or Mycoplasmatacea spp. Suitable
anti-microbial compounds include erythromycin, rifalazil,
roxithromycin, ofloxacin, clinafloxacin, ciprofloxacin, clin-
damycin, azithromycin, doxycycline, minocycline, tetracy-
cline, moxifloxacin, rifampin, coarithromycin, grepafoaxcin,
luvofloxacin, trovafloxacin, telithromycin, clarithromycin,
quinolones and/or other fluoroquinolones, macrolides,
ketolides, or from other groups of anti-microbial drugs.
[0174] A pathogen may include a Chlamydia spp suchas C.
trachomatis or C. preumoniae, or a Mycoplasmatacea spp,
for example a mycoplasma, such as Mycoplasma genitalium,
or ureaplasma, such as Ureaplasma urealyticum.

[0175] Diseases associated with these pathogens are
described in more detail above.

[0176] For example, a method of treating a sexually trans-
mitted infection or an inflammatory disorder, such as Pelvic
Inflammatory Disease, which is associated with pathogen
infection may comprise;

[0177] administering an anti-microbial compound to the
individual; and,

[0178] determining the presence of a pathogen cell in the
acellular fraction of a blood sample obtained from the
individual following said administration.

[0179] Sexually transmitted infections include infections
with C. trachomatis or a Mycoplasmatacea spp. Inflamma-
tory disorders, such as Pelvic Inflammatory Disease, may be
associated with infection with a pathogen such as C. tra-
chomatis or a Mycoplasmatacea spp.

[0180] The methods described herein may be useful in
reducing the number of false negative cases in the diagnosis
of pathogens such as C. trachomatis, increasing the efficacy
of anti-microbial treatment by increasing the probability of its
completion and preventing the development of chronic per-
sistent forms of the infection by assuring eradication of
pathogens such as C trachomatis.

[0181] Other aspects of the invention specifically relate to
the treatment and monitoring of atherosclerotic conditions
using the methods described herein.

[0182] Atherosclerotic conditions are associated with C.
preumoniae infection, and, in particular, to catalytic antibod-
ies known as ‘abzymes’ which oxidise lipid and are reactive
with C. preumoniae. Effective treatment of atherosclerotic
conditions may therefore require both treatment to reduce
abzyme levels and treatment to reduce or eliminate underly-
ing C. preumoniae infection.

[0183] Detection of C. preumoniae in blood as described
herein may be useful in identifying individuals suitable for
anti-microbial treatment, increasing the efficacy of anti-mi-
crobial treatment by increasing the probability of'its comple-
tion and assuring eradication of C. preumoniae, to prevent
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reappearance of anti-Chlamydia lipid oxidising abzymes and
development of atherosclerotic conditions.

[0184] A method of treating an atherosclerotic condition in
an individual may comprise;

[0185] 1) administering an abzyme inhibitor and an anti-
microbial compound to the individual;

[0186] 1ii) obtaining a blood sample from the individual
after said administration,

[0187] iii)determining the level of abzyme activity in the
acellular fraction of the blood sample,

[0188] wherein said administration of the abzyme
inhibitor to the individual is repeated until abzyme activ-
ity is substantially absent from the acellular fraction, and

[0189] iv) determining the presence or absence of C.
preumoniae elementary bodies or other cells from the
acellular fraction of the blood sample using a method
described above,

[0190] wherein said administration of the anti-microbial
compound to the individual is repeated until C. preumo-
niae elementary bodies or other cells are absent from the
acellular fraction of the blood sample.

[0191] Anabzymeinhibitor is a compound that inhibits the
lipid oxidation activity of catalytic antibodies, for example
1gG molecules, in the serum or plasma. Catalytic antibodies
that display lipid oxidation activity may be anti-Chlamydia
antibodies.

[0192] Suitable abzyme inhibitors include azithromyein,
lactolycopene, carotene, a-tocopherol, desferrioxamine
mesylate, catechins such as EGCG, haem derivatives, peni-
cillamine, tiopronin, trientine dihydrochloride, diethyldithio-
carbamate, disodium/trisodium edetate, acetylsalicylic acid,
edetic acid, ketolides, unithiol, a-tocopherol, mannitol, sil-
idianin, ascorbic acid and other antioxidants effective at low

pH.

[0193] Suitable anti-microbial compounds are described
above.

[0194] In some embodiments, a single compound which

has both anti-microbial activity and abzyme inhibition activ-
ity may be employed. Suitable compounds include azithro-
mycin and telithromycin (ketek).

[0195] Forexample, a method of treating an atherosclerotic
condition in an individual may comprise;

[0196] 1) administering azithromycin to the individual;

[0197] 1ii) obtaining a blood sample from the individual
after said administration,

[0198] iii) determining the level of abzyme activity in the
acellular fraction of the blood sample, and,;

[0199] iv) determining the presence or absence of C.
preumoniae cells in the acellular fraction of the blood
sample using a method described above,

[0200] wherein said administration of azithromycin to
the individual is repeated until abzyme activity and C.
preumoniae cells are absent from the acellular fraction
of a blood sample obtained from the individual.

[0201] Abzyme inhibitors and anti-microbial compounds
may be administered as pharmaceutical compositions. A
pharmaceutical composition may include, in addition to the
active abzyme inhibitor or anti-microbial compound, a phar-
maceutically acceptable excipient, carrier, buffer, stabiliser or
other material well known to those skilled in the art. Such
materials should be non-toxic and should not interfere with
the efficacy of the active ingredient. The precise nature of the

Feb. 12,2009

carrier or other material will depend on the route of adminis-
tration, which may be oral, or by injection, e.g. cutaneous,
subcutaneous or intravenous.

[0202] Pharmaceutical compositions for oral administra-
tion may be in tablet, capsule, powder or liquid form. A tablet
may include a solid carrier, such as gelatin, or an adjuvant.
Liquid pharmaceutical compositions generally include a lig-
uid carrier such as water, petroleum, animal or vegetable oils,
mineral oil or synthetic oil. Physiological saline solution,
dextrose or other saccharide solution or glycols such as eth-
ylene glycol, propylene glycol or polyethylene glycol may be
included.

[0203] For intravenous, cutaneous or subcutaneous injec-
tion, the active ingredient will be in the form of a parenterally
acceptable aqueous solution which is pyrogen-free and has
suitable pH, isotonicity and stability. Those of relevant skill in
the art are well able to prepare suitable solutions using, for
example, isotonic vehicles such as Sodium Chloride Injec-
tion, Ringer’s Injection, or Lactated Ringer’s Injection. Pre-
servatives, stabilisers, buffers, antioxidants and/or other addi-
tives may be included, as required.

[0204] Administration of abzyme inhibitors and/or anti-
microbial compounds is preferably in a “prophylactically
effective amount” or a “therapeutically effective amount™ (as
the case may be, although prophylaxis may be considered
therapy), this being sufficient to show benefit to the indi-
vidual. The actual amount administered, and rate and time-
course of administration, will depend on the nature and sever-
ity of what is being treated.

[0205] Prescription of treatment, e.g. decisions on dosage
etc, is within the responsibility of general practitioners and
other medical doctors.

[0206] Insome preferred embodiments, the abzyme inhibi-
tors and/or anti-microbial compounds are administered to the
individual periodically, for example, hourly, daily, weekly,
biweekly or monthly. Periodic administration may continue
until abzyme activity and/or pathogen cells are found to be
reduced or eliminated from blood samples obtained from the
individual.

[0207] Blood samples may be obtained from the individual
periodically, for example daily, weekly, biweekly or monthly,
while the individual is undergoing treatment with abzyme
inhibitor and/or anti-microbial compound, and the level of
abzyme activity and/or presence of pathogen cells in the
samples determined.

[0208] Thelevel of abzyme activity in the acellular fraction
of a blood sample obtained from the individual may be deter-
mined by determining the antibody-mediated lipid oxidation
activity in the fraction, in particular the lipid oxidation activ-
ity in the fraction which is mediated by anti-Chlamydia anti-
bodies. For example, an antibody, preferably a Chlamydia
binding antibody, from the serum or plasma fraction of the
sample may be tested for its ability to oxidise lipid.

[0209] Lipid oxidation activity, including lipid peroxida-
tion activity, may be determined by determining (for example
by measuring or detecting) the oxidation of host lipid (i.e.
lipid from the sample), lipid from a foreign antigen such as a
Chlamydia cell, or lipid from another source, which may for
example be added as part of an assay method.

[0210] Lipid oxidation may be determined by measuring
the accumulation of products or by-products, such as co-
oxidised coupled reporter molecules or the disappearance or
consumption of substrates such as non-modified lipids or
co-substrates such as oxygen.
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[0211] Many methods for determining lipid peroxidation
are known in the art and are suitable for use in accordance
with the present invention. The precise mode of determining
lipid oxidation is not a feature of the present invention and
those skilled in the art are able to choose a suitable mode
according to their preference and general knowledge.

[0212] Suitable methods are, for example, described in
CRC Handbook of Methods for Oxygen Radical Research,
CRC Press, Boca Raton, Fla. (1985), Oxygen Radicals in
Biological Systems. Methods in Enzymology, v. 186, Aca-
demic Press, London (1990); Oxygen Radicals in Biological
Systems. Methods in Enzymology, v. 234, Academic Press,
San Diego, New York, Boston, London (1994); and Free
Radicals. A practical approach. IRL Press, Oxford, New York,
Tokyo (1996)

[0213] In preferred embodiments, oxidation is determined
by determining the production (i.e. the presence or amount)
of a lipid oxidation product.

[0214] Oxidation products and/or intermediates of the lip-
ids in which oxidation was initiated may be determined or
oxidation products and/or intermediates may be determined
of lipids in which oxidation is propagated.

[0215] A suitable lipid oxidation product may include alde-
hydes such as malondialdehyde (MDA), (lipid) peroxides,
diene conjugates or hydrocarbon gases. Lipid oxidation prod-
ucts may be determined by any suitable method. For example,
lipid peroxidation products may be determined using HPL.C
(Brown, R. K., and Kelly, F. J In: Free Radicals. A practical
approach. IRL Press, Oxford, New York, Tokyo (1996), 119-
131), UV spectroscopy (Kinter, M. Quantitative analysis of
4-hydroxy-2-nonenal. Ibid., 133-145), or gas chromatogra-
phy-mass spectrometry (Morrow, J. D., and Roberts, L. I.
F,-Isoprostanes: prostaglandin-like products of lipid peroxi-
dation. Ibid., 147-157).

[0216] The peroxidation of lipid may lead to an oxidation
of proteins, carbohydrates, nucleic acids and other types of
molecules. The products of such oxidation can also be used
for indirect measurement of the activity of the abzymes. In
addition, peroxidation may lead to changes in the properties
of reporter molecules associated with propagating lipid oxi-
dation. As described below, reporter molecules may be encap-
sulated in these lipids, for example as liposomes, and release
of the reporter molecule from the liposome is indicative of
oxidation.

[0217] Suitable reporter substances and molecules may
include intact luminous bacteria, luminol, lucigenin, pholasin
and luciferin. Such substances may, for example, be coupled
to H,0,/0,.7/0,-utilizing molecules such as peroxidase,
esterase, oxidase, luciferase, catalase, superoxide dismutase,
perylene, NAD*, and acridinium esters bis(trichlorophenyl)
oxalate (Campbell A. K. Chemiluminescence. VCH, Ellis
Horwood Ltd., England, 1988)

[0218] Other materials susceptible to free radical chain
reactions may also be used to determine lipid oxidation. For
example, lipid peroxidation, as a chain process, initiates and
enhances the polymerisation of acrylamide. Lipid oxidation
may thus be determined by the determining the co-polymeri-
sation of **C-acrylamide (Kozlov Yu P. (1968) Role of Free
Radicals in normal and pathological processes. Doctorate
thesis—MGU Moscow 1968)

[0219] Since lipid and lipoprotein peroxidation is a free
radical mediated process, lipid oxidising abzymes may be
measured by detection of these radicals. Radicals may be
detected or determined using intrinsic low-level chemilumi-
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nescence (with or without sensitisors) (Vladimirov, Y. A., and
Archakov, A. 1. Lipid Peroxidation in Biological Membranes.
Nauka, Moscow (1972); Vladimirov, Y. A. Intrinsic low-level
chemiluminescence. In: Free Radicals. A practical approach.
IRL Press, Oxford, New York, Tokyo (1996), 65-82), electron
spin resonance (with spin trapping (Mason, R. P. In vitro and
in vivo detection of free radical metabolites with electron spin
resonance. In: Free Radicals A practical approach. IRL Press,
Oxford, New York, Tokyo (1996), 11-24) or without spin
trapping (Petyaev, M. M. Biophysical approaches in the diag-
nosis of cancer. Medicina, Moscow (1972)) or other tech-
niques well known in the art. Lipid oxidation may also be
determined by determining the consumption of fatty acids or
other substrates of this reaction.
[0220] In some preferred embodiments, the production of
malondialdehyde (MDA) is determined, following reaction
with 2-thiobarbituric acid (conveniently 1 mM) by measuring
absorbance at an appropriate wavelength such as 525 nm.
[0221] In some embodiments, the ability of an antibody
from the serum or plasma fraction of the sample to bind to a
Chlamydia cell, for example a C. pneumoniae, C. psittaci, or
C. trachomatis cell may be determined.
[0222] The determination of abzyme activity is described
in more detail in W0O03/019196, WO03/019198 and WO03/
017992.
[0223] Treatment of the individual with the abzyme inhibi-
tor may continue until the level of abzyme activity in the
acellular fraction of a blood sample from the individual is
determined to be zero or substantially zero. After the level of
abzyme activity in the acellular fraction of a blood sample
from the individual has been reduced to zero or substantially
zero, treatment with the abzyme inhibitor may cease.
[0224] The presence or absence of a C. ppeumoniae cell in
the acellular fraction of the blood sample may be determined
using a method described above.
[0225] Treatment with the anti-microbial compound may
continue until no C. preumoniae cells are detected in the
acellular fraction of a blood sample from the individual. After
C. preumoniae cells have been eliminated from the acellular
fraction of a blood sample, treatment with the anti-microbial
compound may cease.
[0226] Insomeembodiments, theefficacy of an anti-micro-
bial compound in treating persistant infection with an obli-
gate intracellular or membrane associated pathogenic micro-
organism in an individual may be tested. A method may
comprise:
1) obtaining a blood sample from the individual before and
after administration of the anti-microbial compound,
(ii) contacting said blood samples with an specific binding
member to isolate and/or purify a fraction of said samples,
and;
(iii) determining the presence of nucleic acid from the patho-
genic micro-organism in said fractions of said samples,
[0227] wherein a decrease in the amount of nucleic acid
from the pathogenic micro-organism in said fraction
from the sample obtained after administration relative to
the sample obtained before administration is indicative
that the anti-microbial preparation is efficacious in treat-
ing the persistent infection.
[0228] Various further aspects and embodiments of the
present invention will be apparent to those skilled in the art in
view of the present disclosure. All documents mentioned in
this specification are incorporated herein by reference in their
entirety.
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[0229] The invention encompasses each and every combi-
nation and sub-combination of the features that are described
above.

[0230] Certain aspects and embodiments of the invention
will now be illustrated by way of example and with reference
to the figures and tables described below.

[0231] FIG. 1 shows detection of Chlamydia preumoniae
DNA in CHD patients. Lanes 3 and 4 and lanes 7 and 8 show
the use of a protein A concentration step whereas lanes 5 and
6 do not employ a protein A concentration step.

[0232] FIG. 2 shows detection of Chlamydia preumoniae
DNA in CHD patients using assay methods as described
herein. Lanes 1, 2 and 6 show results on CHD patients and
lane 7 shows results on a healthy control.

[0233] FIG. 3 shows the real-time PCR standard curve
graph using the fluorophore FAM-490.

[0234] FIG. 4 shows the real-time PCR Amp/Cycle Graph
for FAM-490.
[0235] FIG. 5 shows detection of Chlamydia preumoniae

DNA in samples using nested PCR. Lanes 6 and 7 show PCR
negative samples P084 and P094 and lane 8 shows PCR
positive sample P078.

[0236] FIG. 6 shows the alignment of the target sequences
of primer set CPN 90/91 in the 16S rRNA gene of C. preu-
moniae with the 165 rRNA genes of other pathogens. A dot
indicates the same base, and a letter indicates a base different
from that in C. preumoniae. A dash indicates a deletion.
[0237] FIG. 7 shows the level of Chlamydia antigen
detected in patients using the present methods prior to and
during anti-microbial therapy.

[0238] FIG. 8 shows the detection of Chlamydia trachoma-
tis DNA following concentration of Chlamydia trachomatis
in human serum by using a column with low size pores as a
bacteria retaining filter. The lanes are numbered as follows; 1,
new protocol, concentration from 200 pl of serum* 2, new
protocol, concentration from 200 ul of serum, 1:10%, 3, new
protocol, concentration from 200 pl of serum, 1:100%; 4,
QIAGEN protocol 200 ul of serum; 5, QTAGEN protocol 200
wl of serum, 1:10; 6, QIAGEN protocol 200 pl of serum,
1:100; 7, new protocol, concentration from 500 pl*; 8, new
protocol, concentration from 500 pl, 1:10%; 9, new protocol,
concentration from 500 pl, 1:100%; 10, QIAGEN protocol
500 plof serum; 11, QIAGEN protocol 500 pl of serum, 1:10;
12, QIAGEN protocol 500 pl of serum, 1:100 13, 14-positive
control, 15-negative control. * After concentration of the
bacteria from serum samples, regardless of the volume used
from 200 pl up to 3,000 pl, the standard QIAGEN protocol for
treatment of samples of 200 pul was used.

[0239] Table 1 shows a comparison of a PCR DNA detec-
tion assay based on blood serum as described herein with a
conventional detection assay performed on whole blood. The
patient group comprises individuals with CHD admitted for
by-surgery and individuals with respiratory disease with a
suspected Chlamydia pneumoniae involvement.

[0240] Table 2 shows a comparison of a PCR DNA detec-
tion assay based on blood serum as described herein with
conventional detection assays performed on whole blood.
The patient group comprises individuals with CHD/silent
ischaemia. The control group comprises healthy individuals.
[0241] Table 3 shows the correlation of nucleic acid detec-
tion between conventional and real-time PCR.

[0242] Table 4 shows the detection of Chlamydia tra-
chomatis in blood samples.
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[0243] Table 5 shows detection of Mycoplasma genitalium
in blood samples.

[0244] Table 6 shows detection of Ureaplasma urealyticum
(spp.) in blood samples.

[0245] Table 7 shows a comparison of diagnostic value of
serum DNA testing against swab diagnostic in the treatment
of C. trachomatis genital infection.

[0246] Table 8 shows a comparison of diagnostic value of
serum DNA testing against swab diagnostic in the diagnosis
of acute C. trachomatis infection (Vaginitis/cervicitis/ure-
thritis)

[0247] Table 9 shows a comparison of diagnostic value of
serum DNA testing against swab diagnostic in the diagnosis
of C. trachomatis infection in Reactive arthritis (Reiter’s dis-
ease)

[0248] Table 10 shows a comparison of diagnostic value of
serum DNA testing against swab diagnostic in the diagnosis
of C. trachomatis infection in Chronic pelvic inflammatory
disease

[0249] Table 11 shows a comparison of diagnostic value of
serum DNA testing against swab diagnostic in the diagnosis
of C. trachomatis infection in asymptomatic patients.

[0250] Table 12 shows an analysis of gene expression in C.
trachomatis.
[0251] Table 13 shows the susceptibility of reference and

persistent strains of C. trachomatis and C. preumoniae 10
azithromycin

[0252] Table 14 shows the positive detection of Chlamydia
preumoniae DNA in blood by PCR relative to standard pro-
tocols, for control, CHD/Silent Ischaemia, and Peripheral
Occlusive Disease patients.

[0253] Table 15 shows the detection of Chlamydia pneu-
moniae infection in blood for control and CHD patients.

EXPERIMENTS

Material and Methods
Samples

[0254] Venous blood samples were collected from three
different clinical groups: from patients with CHD admitted
for by-surgery; from patients with respiratory disease when
Chlamydia pneumoniae involvement was suspected; and
from clinically healthy individuals used as controls.

[0255] Venous blood samples were also collected from
patients with and without signs of genital/urinary infection
and from clinically healthy individuals used as controls.
[0256] After collection some samples were frozen and
stored before testing at —20° C., some werekeptat +4° C. and
some tested immediately after their collection.

[0257] Serum was separated from whole blood by centrifu-
gation at 2,000 g for 10 minutes.

Concentration of Cells Using Protein A

[0258] Protein-A-agarose was co-incubated with the serum
sample for 30-60 minute at 37° C.

[0259] Thesorbent with the immobilised immunoglobulins
(free and in immune complexes) was centrifuged for 10 min
at 3,000-5,000 g and the supernatant was discarded.

[0260] The sorbent pellet was then re-suspended in PBS
and the centrifugation procedure was repeated. This washing
step was repeated two more times.
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[0261] After that, the re-suspended pellet was taken for
DNA testing.

Concentration of Cells by Filtration

[0262] Serum samples of 1,000 ul 200 pl-2,000 pl were
loaded onto a QIAGEN silico-gel column and centrifuged for
5 min at 1,000 g or for 1 min at 8,000 g. 200 ul of QTAGEN
buffer AL and 20 pl of the protease was loaded onto the
column and incubated for 10 min at 56° C. 200 ul of ethanol
was added and the column centrifuged for 1 min at 8,000 g.
After that column manufacturer’s protocol was followed.
Briefly, 500 ul of AW1 buffer was added and centrifuged for
1 min at 8,000 g. 500 pl of AW2 buffer was added and
centrifuged for 3 min at 12,000 g. 100 ul of AE buffer was
added and the column incubated for 1 min and centrifuged for
1 min at 8,000 g. A 5-10 pl sample was then removed for PCR.

PCR

[0263] DNA was extracted from 1 ml serum samples using
the QIAamp DNA Blood Mini Kit (QIAGen) and resuspend-
ing in 100 ul of Buffer AE (QIAGen).

[0264] Extracted DNA was amplified by PCR using the
following primers to the variable fragment of 16S rRNA
gene, which are specific for Chlamydia pneumoniae: CPN90-
5'GGT CTC AAC CCC ATC CGT GTC GG 3'M1 CPN91-5'
TGC GGA AAG CTG TAT TTC TAC AGT T 3' (Madico G.
etal., J. Clin. Microbiol. 2000, 38:1085-1093). The size of the
amplified fragment was 197 basepairs.

[0265] Theamplification reactions were performed in 25 pl
of PCR solution containing 10 mM Tris/HC1 (pH 8.3), 50 mM
KCl, 1.5 mM MgCl,, 200 uM of each dNTP, 15 pmol of each
primer, 1 U Tag-DNA-polymerase (Promega) and 5 pl of
sample.

[0266] The following PCR programme was employed: 45
cyclesof45sat94°C.,45sat60° C.,and 45 s at 72° C. at the
DNA thermocycler Perkin-Elmer Cetus.

[0267] The analytical sensitivity of the assay was 100
genome equivalent (GE) per PCR.

[0268] PCR products were visualized by ethidium bromide
staining following electrophoretic separationin 1.2% agarose
gel.

Real-Time PCR

[0269] Primers and probes were designed based on 16S
rRNA gene of Chlamydia pneumoniae, using the design pro-
gram ‘Primer Express’ (Applied Biosystems) for “Tagman
probes”. Primers and probes used: Probe 553: 5'-CAAGTC-
CAGGTAAGGTCCTTCGCGTTGC-3', Probe 557: 5'-TC-
CAGGTAAGGTCCTTCGCGTTGCATCG-3!, Primer
CPN90: 5'-GGTCTCAACCCCATCCGTGTCGG-3', Primer
CPNO1: 5-TGCGGAAAGCTGTATTTCTACAGTT-3". The
BLAST program was used to confirm the specificity of the
selected primers against 165 rRNA genes of other species of
Chlamydiaceae.

Quantitative 16S rRNA-Based Real-Time PCR.

[0270] The C. preumoniae-specific sequences of the PCR
primers and probe were selected from the 16S rRNA of C.
preumoniae (GenBank accession number AF131889.1 GI:
4545320 or AE009440.1 G1:33236960) with Primer Express
Software (Applied Biosystems, Foster City, Calif.) and syn-
thesized by Applied Biosystems. The PCR product generated
was 197 bp; and the sequences of the primers and the TagMan
probe were as follows: forward primer CPN90, 5'-GGTCT-
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CAACCCCATCCGTGTCGG-3"; reverse primer CPN91,
S"TGCGGAAAGCTGTATTTCTACAGTT-3'; and TagMan
probe 557,  5-TCCAGGTAAGGTCCTTCGCGTTG-
CATCG-3". The TagMan probe was fluorescence labelled at
the 5' end with 6-carboxyfluorescein as the reporter dye and at
the 3' end with 6-carboxytetramethylrhodamine as the
quencher. A search was performed with the BLAST program
to check the specificities of the primers and probe.

[0271] The PCR product was detected as an increase in
fluorescence during the PCR extension phase when the probe
was cleaved by the 5' exonuclease activity of the Tag DNA
polymerase. This cleavage interrupts the fluorescence reso-
nance energy transfer and the reporter dye starts to fluoresce
in proportion to the level of PCR product generated. The cycle
threshold (C;) values, defined as the number of cycles at
which the fluorescence of the reporter dye first exceeds the
calculated background level, were automatically estimated
by the instrument for each reaction. Standard graphs of C,.
values obtained from serial dilutions of purified C. preumo-
niae DNA. C;. values for unknown, clinical serum samples
were plotted against the standard graphs for purified C. preu-
moniae DNA.

[0272] DNA of cultured C. preumoniae with known con-
centration was used as a standard in dilutions between 1 fg
and 10 pg.

[0273] Real-time PCR was performed with the iCycler 1Q
system (BIO-RAD). 5 ul of extracted DNA was analyzed with
the PCR mixture in a total volume of 50 pl. The PCR mixture
consisted of 10 mM Tris (pH 8.3), 50 mM KCI, 1.5 mM
MgCl,, 200 uM of each dNTP, 5 U of Termostar Tag DNA
polymerase (Sintol); 200 nM probe; and 300 nM forward and
reverse primers. The real-time PCR run was 10 min at 95° C,,
and 50 repeats of 1 min at 94° C. and 1.5 min at 63° C. All
samples were analyzed in triplicate. A sample was considered
positive if three of three assay results were positive in the
triplicate test and if the average value for the PCR run was
greater than or equal to 1.0.

Conventional C. preumoniae Detection

[0274] Circulating PBMC were obtained by venipuncture
into an 8-ml Vacutainer CPT cell preparation tube (BD Vacu-
tainer Systems, Franklin Lakes, N.J.). CPT tubes contain a
blood separation medium composed of a thixotropic polyes-
ter gel and a density gradient liquid solution. Briefly, CPT
tubes were centrifuged in a Beckman GPR centrifuge at
1,500xg for 30 min and refrigerated. After transport to the
research laboratory, the specimens were mixed by inversion
and recentrifuged, and the mononuclear cell layer or 1 ml of
plasma directly above the gel was aspirated and frozen at
-70° C. In batches, mononuclear cell preparations were
thawed and 200-ul aliquots were extracted using QIAamp
DNA minikits (Qiagen, Mississauga, Ontario, Canada) into
100 pl of elution buffer.

Nested PCR Detection of C. preumoniae

[0275] A nested PCR was used which targeted the variable
domain IV (VDIV) region of the ompA gene (outer primers
CpnSP [5'CCAATATGC ACA GTC CAAACCTAAAA 3]
and Cpn3P [5' CTA GAT TTA AAC TTG TTG ATC TGA
CAG 3']; nested primers -CpnSN [5' CTC TGT AAA CAA
ACC GGG C3'] and Cpn3N [5' GAT CTG ACA GGA AAC
AAT TTG CAT 3).

[0276] Theamplification reactions were performed in 25 pil
of PCR solution containing 10 mM Tris/HC1 (pH 8.3), 50 mM
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KCl, 1.5 mM MgCl,, 200 uM of each dNTP, 15 pmol of each
primer, 1 U Taq-DNA-polvmerase (Promega) and 5 pl of
sample.

[0277] Cycling conditions consisted of an initial denatur-
ation for 5 min at 95° C., followed by 45 cycles of denatur-
ation at 95° C. for 30 sec, annealing at 60° C. for 30 sec, and
extension for 30 sec at 72° C. For the second round of PCR, 2
wl of the first-round product was mixed with 25 ul of the above
amplification mixture, using primers CpnSN and Cpn3N, and
amplified under the same cycling conditions.

[0278] PCR products were visualized by ethidium bromide
staining following electrophoretic separationin 1.2% agarose
gel.

Detection of C. trachomatis

[0279] A specific DNA fragment of the cryptic plasmid of
Chlamydia trachomatis was used for detection of this patho-
gen. The following primer set, generating a 210-bp fragment,
was:

CP 24 5' GGGATTCCTGTAACAACAAGTCAGG 3
cp 27 5' CCTCTTCCCCAGAACAATAAGAAC 3.
[0280] PCR was performed in 25 ul of PCR solution con-

taining 10 mM Tris/HCI (pH 8.3), 50 mM KCl, 1.5 mM
MgCl,, 200 uM of each dNTP, 15 pmol of each primer, 1 U
Tag-DNA-polymerase (Promega) and 5 1l of sample.

[0281] Forty-five cycles of amplification were performed
witha PCR Thermocycler Perkin Elmer. Each cycle consisted
of denaturation step at 94° C. for 45 sec, primer annealing at
55° C. for 45 sec, primer extension at 72° C. for 45 sec.
Amplified product (10 wl) was visualised by electrophoresis
in a 1.5% agarose gel and stained with ethidiumbromide.
Detection of M. genitalium

[0282] PCR specific for the Mycoplasma genitalium tar-
geted the region of 140 kDa adhesion protein gene, MgPa
(Jensen J S et al J. Clin. Microbiol. 1991 January; 29(1):46-
50).

[0283] The following primer set, generating a 281-bp frag-
ment, was used:

MgPa-1 5' AGTTGATGAAACCTTAACCCCTTGG 3!

MgPa-3 5' CCGTTGAGGGGTTTTCCATTTTTGC 3'.

[0284] Theamplification reactions were performed in 25 pl
of PCR solution containing 10 mM Tris/HCI (pH 8.3), 50 mM
KCl, 1.5 mM MgCl,, 200 uM of each dNTP, 15 pmol of each
primer, 1 U Tag-DNA-polymerase (Promega) and 5 pl of
sample.

[0285] Forty-five cycles of amplification were performed
witha PCR Thermocycler Perkin Elmer. Each cycle consisted
of denaturation step at 94° C. for 45 sec, primer annealing at
55° C. for 45 sec primer extension at 72° C. for 45 sec.
[0286] Amplified product (10 pl) was visualised by elec-
trophoresis in a 1.5% agarose gel and stained with ethidium
bromide.

Detection of Ureaplasma urealyticum

[0287] PCR was performed with primers specific for highly
conserved regions in the urease gene of Ureaplasma spp.
(Blanchard A et al Clin Infect Dis. 1993 August; 17 Suppl
1:S148-53.)
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[0288] The following primer set, generating a 429-bp frag-
ment, was used:

Ul 5' GATGGTAAGTTAGTTGCTGAC 3!
U2 5' ACGACGTCCATAAGCAACT 3'.

[0289] Theamplification reactions were performed in 25 pl
of PCR solution containing 10 mM Tris/HC1 (pH 8.3), 50 mM
KCl, 1.5 mM MgCl,, 200 uM of each dNTP, 15 umol of each
primer, 1 U Tag-DNA-polymerase (Promega) and 5 ul of
sample.

[0290] Forty-five cycles of amplification were performed
with a PCR

[0291] Thermocycler (Perkin Elmer). Each cycle consisted
of denaturation step at 94° C. for 45 sec, primer annealing at
55° C. for 45 sec, primer extension at 72° C. for 45 sec.
[0292] Amplified product (10 pl) was visualised by elec-
trophoresis in a 1.5% agarose gel and stained with ethidium
bromide.

Cell Culture

[0293] For Chlamydia trachomatis isolation McCoy cells
were used and for Chlamydia pneumoniae—HL cells.
[0294] Cells of each cell line were seeded into 24-well cell
culture plates (approximately 2x105 cells per well) with
cover-slips and incubated at 37° C. for 24 h to achieve mono-
layer confluence.

[0295] 1 mlofserum was centrifuged at 14,000xg for 1 hat
4° C. to sediment bacterial cells. Supernatant was discarded
and pellet was suspended in 0.5 ml of GM (growth medium:
RPMI, 5% [vol/vol] fetal calf serum, 2.0 mM L-glutamine,
8.8% [vol/vol] glucose, 4.0 ug of gentamicin per ml and 5.0 of
amfotherycin B/ml). The cell monolayers were inoculated
with the suspensions and centrifuged at 2,500xg for an hour at
200C. The infected cells were incubated for 2 h at37° C.; after
that, the medium was removed and replaced by GM with
cycloheximide (1.0 ug/ml). The cells were incubated at 37° C.
in 4% CO, for 72 h.

[0296] The cells on the cover-slips were fixed with acetone
and stained with a fluorescein isothiocyanate (FITC)-labeled
Chlamydia genus-specific (anti-LPS) and Chlamydia tra-
chomatis-specific  (anti-MOMP) antibodies. Chlamydia
inclusions were detected by fluorescent microscopy.

[0297] Theisolation ofa mixture of Chlamydia and cellular
DNAs was performed by using QIAGEN Mini Kit according
to the manufacture’s instructions. DNA was eluted by 100 pl
of TE buffer.

PCR

[0298] The commercially available PCR Kkits for Chlamy-
dia trachomatis and Chlamydia pneumoniae were used.
RNA Isolation

[0299] Total RNA was isolated by SV Total RNA Isolation
System (Promega) according to the manufacture’s instruc-
tions. RNA was treated by RNase free DNase [ enzyme and
eluted from Spin Basket by 100 ul of Nuclease-Free Water.
RNA samples were tested for the genomic DNA contamina-
tion.

RT-PCR

[0300] Gene expressionof 16 STRNA, HSP60, MOMP and
other outer membrane proteins of C. trachomatis were ana-
lyzed by RT-PCR.

[0301] The nucleotide sequences of the used for RT-PCR
primers are the following:

16 S rRNA
CTR 70 5' -GGC GTA TTT GGG CAT CCG AGT AAC G 3!
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-continued

CTR 71 5! -TCA AAT CCA GCG GGT ATT AAC CGC CT 3!

MOMP -L 5! CGTTCGTTGCAGACTTACCA
MOMP -R 5! GTTCCTCGCATACCGAATGT
OMCB-L 5! -CTGCAACAGTATGCGCTTGT
OMCB-R 5! -CACGCTGTCCAGAAGAATGA
OMCA-L 5! -GTTGCTTCGAAGATCCATGC
OMCA-R 5! -GGGCCATGTTTAGCATCTTG
PMPA-L 5! -GCATTTAGCGGCAATACCAT
PMPA-R 5! -TGACAATGCCATGACAGGAT
PMPB-L 5! -GAAGGCGGTGCTATCTTCTCTC
PMPB R 5! -TCGCTTGCTGTTTGAGCTTTAG
PMPC-L 5! -CACCTACGACAACACCAACG
PMPC-R 5! GGAGCAATATCACCCGTCAG
PMPD-L 5! -GTTAGACCAAATTCGAGATC
PMPD-R 5! -AAGATTCTCCGTCACGAGGA
PMPE-L 5! -CTAACTGCTATCTCGATAACC
PMPE-R 5! -TCACGAATCTCCACGGTAGG
HSP60

GroEL-L 5! -TCTGCGAACGAAGGATATGA

GroEL-R 5! -ATAGTCCATTCCTGCGCCAGG

Antibiotic Susceptibility Test

[0302] McCoy and HL cells were seeded and inoculated
with serum samples as described above but after centrifuga-
tion at 2,500xg for an hour and incubation for2 hat 37° C. the
infected cells were overlaid with the growth medium contain-
ing serial twofold dilutions of the antibiotic (Azithromyein,
Pliva) at concentration range from 0.05 to 0.8 pg/ml and
incubated at 37° C. in 4% CO, for 72 h. Chlamydia trachoma-
tis L-2 and Chlamydia preumoniae Kajaani 6 strains were
used as reference strains. The MIC was defined as the lowest
concentration at which no inclusions were detected.

Results

[0303] PCR detection of C. preumoniae DNA in the serum
of 60 samples from all patient groups was performed and
compared to the rate of DNA detection by a conventional
phenol extraction PCR-based assay in samples of whole
blood from the same patients.

[0304] C. pneumoniae DNA was amplified and detected in
38% of the patient pool (23 out of 60 patients) using the PCR
DNA detection assay based on blood serum described herein.
In contrast, the conventional PCR DNA detection assay based
on DNA isolated from circulating PBMC detected C. preu-
moniae DNA only in 1.7% of the same patient pool (1 out of
60) (see table 1). The new technique increased the sensitivity
of detecting a bacterial DNA infection in patients by 22 fold.
[0305] PCR detection of C. preumoniae DNA in the serum
of patients with CHD/Silent Ischaemia was performed in
comparison to a conventional PCR-based assay using DNA
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isolated from circulating PBMC and in comparison to a con-
trol group of healthy individuals.

[0306] The conventional PCR DNA detection assay based
onwholeblood detected C. preumoniae DNA onlyin3.9% of
CHD/Silent Ischaemia patients (4 out of 102 patients) (see
table 2). Such a low level of DNA recovery does not allow
PCR to be a meaningful diagnostic method for the detection
of C. pneumoniae infection in patients with CDH. In contrast,
when using the described PCR DNA detection assay base on
blood serum, C. preumoniae DNA was amplified and
detected in 58% of CHD/Silent Ischaemia patients (14 out of
24 patients). The new technique increased the sensitivity of
detecting a bacterial DNA infection in patients by 15 fold.
[0307] Inthe control group of healthy individuals the same
technique detected C. preumoniae DNA in only 4.8% of
cases (1 out of 22 control individuals).

[0308] Real-time PCR detection of C. preumoniae DNA in
the serum of patients with CHD/Silent Ischaemia was per-
formed in comparison to a conventional PCR-based assay on
the same serum samples.

[0309] Whereas the conventional PCR method could only
determine the presence of Chlamydia pneumonia in a quali-
tative manner, the real-time PCR based method allowed the
quantification of the DNA present in the samples. The amount
varied from 20-180 Chlamydia pneumoniae genome equiva-
lents in 1 ml of blood, indicating varying bacterial load in the
infected individuals (table 3). Chlamydia pneumoniae DNA
was detected in blood serum samples using nested PCR onthe
ompA gene (FIG. 7).

[0310] The detection of Chiamydia trachomatis in serum
was compared to detection in urea and swabs in patients with
acute genital infection and chronic inflammation of reproduc-
tive system and/or infertility problems. The results are shown
in Table 4. Chlamydia trachomatis was detected by PCR or
MIF in the serum of the five patients with acute genital infec-
tion who tested negative using urea or swabs. Chlamydia
trachomatis was detected by PCR or MIF in the serum of six
patients with chronic inflammation of reproductive system
and/or infertility problems who tested negative using urea or
swabs.

[0311] Concentration of C trachomatis in serum samples
was also performed in the absence of protein A, using a
silico-gel column (Qiagen) with low size pores as a bacteria
retaining filter. C trachomatis cells were observed to be suc-
cessfully concentrated from serum samples using these col-
umns (FIG. 8).

[0312] The detection of Mycoplasma genitalium in serum
was compared to detection in urea and swabs in patients with
acute genital and/or urinary infection and chronic inflamma-
tion of reproductive system and/or infertility problems. The
results are shown in Table 5. Mycoplasma genitalium was
detected by PCR or MIF in the serum of two patients with
acute genital and/or urinary infection who tested negative
using urea or swabs. Mycoplasma genitalium was detected by
PCR or MIF in the serum of three patients with chronic
inflammation of reproductive system and/or infertility prob-
lems who tested negative using urea or swabs.

[0313] The detection of Ureaplasma urealyticum in serum
was compared to detection in urea and swabs in patients. The
results are shown in Table 6. Ureaplasma urealyticum was
detected by PCR or MIF in the serum of three patients who
also tested positive using urea or swabs.

[0314] The effect of anti-microbial treatment on patients
diagnosed as having Chlamydia trachomatis infection was
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investigated. Two patients diagnosed as having Chlamydia
trachomatis infection were treated with 400 mg twice daily of
Avelox (moxifoxacin hydrochloride) and the presence of
Chlamydia trachomatis infection determined by both con-
ventional swab assays and the blood tests described herein.
The results are shown in table 7. In both cases, the blood tests
described herein continued to detect the presence of Chlamy-
dia trachomatis when convention tests were negative.

[0315] This provides indication that the blood tests
described herein reduce a number of false negative cases in
the diagnostics of Chlamydia trachomatis. Furthermore the
efficacy of anti-microbial treatment is shown to be increased
by the use of the present blood tests, because the chances of
complete eradication of the infection are increased. This may
also be useful in preventing the development of chronic per-
sistent forms of the infection.

[0316] The Serum DNA test was compared to standard
DNA Swab tests for Chlamydia trachomatis for patients with
acute Vaginitis/cervicitis/urethritis and the results are shown
in Table 8. Ina total of 13 patients, 11 (85%) tested positive by
swab test and 12 (92%) tested positive by blood test.

[0317] Table 9 shows the results of a clinical validation of
Serum DNA test in comparison with DNA Swab test for
Chlamydia trachomatis in reactive arthritis (Reiter’s disease).
In a total of 15 patients, 8 (53%) tested positive by swab test
and 12 (80%) tested positive by blood test.

[0318] Table 10 shows the results of a clinical validation of
Serum DNA test in comparison with DNA Swab test for
Chlamydia trachomatis in chronic pelvic inflammatory dis-
ease (Vaginitis, cervicitis, endometriosis, urethritis, epid-
idymitis and prostatitis). In a total of 215 patients, 17 (8%)
tested positive by swab test and 57 (26.5%) tested positive by
blood test.

[0319] Table 11 shows the results of a clinical validation of
Serum DNA test in comparison with DNA Swab test for
Chlamydiatrachomatis in asymptomatic patients. Ina total of
124 patients, 3 (2.4%) tested positive by swab test and 24
(19%) tested positive by blood test.

[0320] The present blood tests were found to reduce false
negative diagnosis for Chlamydia trachomatis in Reactive
arthritis patients by 50%, chronic pelvic inflammatory dis-
ease patients by 335%, and in patients with asymptomatic
infection by 800%.

[0321] It was noted that a random check of donor blood
samples by the serum test showed that 2 out of 11, or 18%,
were positive for Chlamydia trachomatis DNA.

[0322] Analysis of gene expression is shown in Table 12.
[0323] Immunochemical detection of Chlamydia tra-
chomatis serum isolates by staining with the anti-LPS (genus-
specific) and the anti-MOMP (species-specific) monoclonal
antibodies showed decreasing of LPS and MOMP in the cell
membrane. LPS of the serum isolates was significantly
restored in 1st or 2nd passages on cell culture. After 3 pas-
sages, MOMP was detected at the same reduced level.
Azithromycin susceptibility is shown in Table 13.

[0324] Theresults of the new PCR test for Chlamydia pneu-
moniae in the blood of patients with Coronary Heart Disease
and Peripheral Occlusive Disease are shown in Table 14.
[0325] Results of direct and cell culture PCR tests in diag-
nosis of Chlamydia preumoniae infection in the blood of
control and CHD patients is shown in Table 15.

[0326] The data set out above shows that the present meth-
ods are useful in the detection of infection with an intracel-
lular pathogens such as C. trachomatis, C. pneumoniae,
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Mycoplasma genitalium, or Ureaplasma urealyticum. Tt is
important to note that there are no other currently available
blood tests for these four infections which can be used for the
blood bank screening.

[0327] The methods and kits described herein may be use-
fulin treating and prevent spreading ofthese persistent blood-
borne infections and associated disease conditions.
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TABLE 1

Cases of positive detection of Chlamydia
preumoniae DNA, samples for PCR obtained by:
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TABLE 2-continued

Cases of positive detection of Chlamydia

preumoniae DNA, samples for PCR obtained by:

Conventional CTL proprietary
Clinical group preparation preparation
Panel of samples 1 (+) out of 60 23 (+) out of 60
from all patient patients, patients,
groups orin1.7% or in 38%
TABLE 2

Cases of positive detection of Chlamydia
preumoniae DNA, samples for PCR obtained by:

Conventional CTL proprietary
Clinical group preparation preparation
Control na 1 (+) outof 21
patients,

or in 4.8%

Conventional CTL proprietary
Clinical group preparation preparation
CHD/Silent 4 (+) out of 102 14 (+) out of 24
Ischaemia patients, patients,
or in 3.9% or in 58%
TABLE 3
Real-Time PCR,
Conventional PCR, number of Chlamydia pneumoniae
detection of Chlamydia genome equivalents in 1 ml of
Patients preumoniae DNA blood
33 + 0
Kolk + 90
P151 - 0
P153 + 40
P 026 - 0
P042 + 28
P 044 + 22
P 046 + 45
P052 + 20
P 059 - 0
P 065 + 80
PO71 + 180
PO0O78 + 100
P 083 - 0
POg4 - 0
P 087 - 0
P 094 - 0
P 095 - 110
P 096 - 0
P 097 - 0
TABLE 4
Serum
Swab and urea IgG
samples, antibodies
Patients DNA by PCR DNA by PCR by MIF
Acute genital infection
1 + + -
2 - + -
3 - + -
4 - - +
3 + - -
6 + + -
7 - + -
8 - - +
Chronic inflammation of reproductive
system and/or infertility problems
9 - - +
10 - + -
11 - - -
2 - + -
13 - - -
14 - - +
135 - + -
16 - + -
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TABLE 5 TABLE 9
DNA by PCR in: DNA in Swab, PCR
Patients Swab and urea samples Serum ) .
negative positive
Acute genital and/or urinary infection
DNA in Blood, negative 3 (20%) 0
; + + PCR positive 4(27%) 8 (53%)
3 - -
4 - +
5 - -
6 - + TABLE 10
Chronic inflammation of reproductive or urinary systems
DNA in Swab, PCR
7 - -
8 - + negative positive
9 - -
10 _ + DNA in Blood, negative 158 (73.5%) 0
11 - + PCR positive 40 (19%) 17 (8%)
12 - -
TABLE 11
TABLE 6
DNA in Swab, PCR
DNA detection by PCR
negative positive
Patients Swab and urea samples Serum
DNAinBlood,  negative 100 (80%) 0
1 + + PCR positive 21 (17%) 3 (2.4%)
2 + +
3 + +
4 -
2 + - TABLE 12
7 - - Gene expression
8 + -
13 - - Persistent forms of the bacteria
11 - - Chlamydia Artificially
12 - - trachomatis L-2 strain Isolated from obtained
} i + - proteins (reference) patient serum in vitro*
168 rRNA + + +
HSP60 + +++ +++
MOMP +++ + +/-
TABLE 7 Omp2 (60 kDa) + - -
Omp3 (9 kDa) + - -
Patients Patient S Patient V PmpA + + wa
PmpB + + a
PCR diagnostic of Chlamydia PmpC + + Wa
trachomatis DNA in: PmpD + - +/=
PmpE + + +/-
Tests swab blood swab blood
Before treatment + + - + +/- down regulation
*by nutrients deprivation in cell culture
Diagnosis combined genital and
Anti-microbial bloed borne blood borne
treatment infection infection TABLE 13
14-15" day - + - + Chlamydia pneumoniae
30-31%"day - + - -
48-50™ day - - end of the treatment Chlamydia trachomatis _ Refer-
end of the treatment
Refer- Isolated from ence Isolated from
ence serum of: strain serum of:
TABLE 8
strain ~ Patient Patient Kajaani Patient Patient
DNA in Swab, PCR Azithromyein 1-2 A B 6 C D
negative positive Range of >0.1 >0.4 >0.4 >0.05 >04 >0.4
anti-microbial
DNA in Blood, negative 1(7.7%) 0 concentration,
PCR positive 1(7.7%) 11 (85%) in pg/ml




US 2009/0042814 Al

TABLE 14

18

TABLE 15
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Positive detection of
Chiamydia preumoniaqe DNAin blood, by PCR

Detection of Chlamydia pneumoniae infection in blood

cell culture confirmation

Traditionally used
Clinical groups protocol CTL PCR protocol Clinical ~ Number of serum samples antibody
Control a 3 (+) out of 56 groups tested by direct PCR test PCR test
atients .. .\ o
gr in 59 /’ Control 1 positive samples 1 positive, 1 positive,
70
CHD/Silent 4 (+) out of 102 72 (+) out of 132 , or 100% or 100%
Ischaemia patients, patients, 12 negative samples 0 positive 0 positive
or in 4% or in 55% CHD 6 positive samples 6 positive, 6 positive,
Peripheral n/a 10 (+) out of 19 or 100% or 100%
Occlusive patients, 12 negative samples from 2 positive, 4 positive,
Disease or 53% CHD patients or 17% or 33%
SEQUENCE LISTING
<160> NUMBER OF SEQ ID NOS: 66
<210> SEQ ID NO 1
<211> LENGTH: 23
<212> TYPE: DNA
<213> ORGANISM: Artificial sequence
<220> FEATURE:
<223> OTHER INFORMATION: Synthetic sequence: Primer CPN 90
<400> SEQUENCE: 1
ggtctcaacc ccatcegtgt cgg 23
<210> SEQ ID NO 2
<211> LENGTH: 25
<212> TYPE: DNA
<213> ORGANISM: Artificial sequence
<220> FEATURE:
<223> OTHER INFORMATION: Synthetic sequence: Primer CPN 91
<400> SEQUENCE: 2
tgcggaaagc tgtatttcta cagtt 25

<210> SEQ ID NO 3
<211> LENGTH: 28
<212> TYPE: DNA

<213> ORGANISM: Artificial sequence

<220> FEATURE:

<223> OTHER INFORMATION: Synthetic sequence:

<400> SEQUENCE: 3

caagtccagg taaggtcctt cgegttge

<210> SEQ ID NO 4

<211> LENGTH: 28
<212> TYPE: DNA

<213> ORGANISM: Artificial sequence

<220> FEATURE:

<223> OTHER INFORMATION: Synthetic sequence:

<400> SEQUENCE: 4

tccaggtaag gtecttegeg ttgcatcg

<210> SEQ ID NO 5

Primer Probe 553

Primer Probe 557

28

28
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-continued

<211>
<212>
<213>
<220>
<223>

LENGTH: 20

TYPE: DNA

ORGANISM: Artificial sequence

FEATURE:

OTHER INFORMATION: Synthetic sequence:

<400> SEQUENCE: 5

ttacaagect tgcctgtagg

<210>
<211>
<212>
<213>
<220>
<223>

SEQ ID NO 6

LENGTH: 21

TYPE: DNA

ORGANISM: Artificial sequence

FEATURE:

OTHER INFORMATION: Synthetic sequence:

<400> SEQUENCE: 6

gcgatcccaa atgtttaagg ¢

<210>
<211>
<212>
<213>
<220>
<223>

SEQ ID NO 7

LENGTH: 21

TYPE: DNA

ORGANISM: Artificial sequence

FEATURE:

OTHER INFORMATION: Synthetic sequence:

<400> SEQUENCE: 7

ttattaattyg atggtacaat a

<210>
<211>
<212>
<213>
<220>
<223>

SEQ ID NO 8

LENGTH: 21

TYPE: DNA

ORGANISM: Artificial sequence

FEATURE:

OTHER INFORMATION: Synthetic sequence:

<400> SEQUENCE: 8

atctacggca gtagtatagt t

<210>
<211>
<212>
<213>
<220>
<223>

SEQ ID NO 9

LENGTH: 21

TYPE: DNA

ORGANISM: Artificial sequence

FEATURE:

OTHER INFORMATION: Synthetic sequence:

<400> SEQUENCE: 9

tgacaactgt agaaatacag ¢

<210>
<211>
<212>
<213>
<220>
<223>

SEQ ID NO 10

LENGTH: 18

TYPE: DNA

ORGANISM: Artificial sequence

FEATURE:

OTHER INFORMATION: Synthetic sequence:
<400>

SEQUENCE: 10

cgcctcectete ctataaat

<210>
<211>
<212>
<213>
<220>

SEQ ID NO 11

LENGTH: 26

TYPE: DNA

ORGANISM: Artificial sequence
FEATURE:

Primer

20

Primer

21

Primer

21

Primer

21

Primer CpnA

21

Primer CpnB

18
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-continued

<223> OTHER INFORMATION: Synthetic sequence: Primer CpnS5P
<400> SEQUENCE: 11

ccaatatgca cagtccaaac ctaaaa 26

<210> SEQ ID NO 12

<211> LENGTH: 27

<212> TYPE: DNA

<213> ORGANISM: Artificial sequence

<220> FEATURE:

<223> OTHER INFORMATION: Synthetic sequence: Primer Cpn3P

<400> SEQUENCE: 12

ctagatttaa acttgttgat ctgacag 27

<210> SEQ ID NO 13

<211> LENGTH: 19

<212> TYPE: DNA

<213> ORGANISM: Artificial sequence

<220> FEATURE:

<223> OTHER INFORMATION: Synthetic sequence: Primer Cpn5N

<400> SEQUENCE: 13

ctctgtaaac aaaccgggce 19

<210> SEQ ID NO 14

<211> LENGTH: 24

<212> TYPE: DNA

<213> ORGANISM: Artificial sequence

<220> FEATURE:

<223> OTHER INFORMATION: Synthetic sequence: Primer Cpn3N

<400> SEQUENCE: 14

gatctgacag gaaacaattt gcat 24

<210> SEQ ID NO 15

<211> LENGTH: 20

<212> TYPE: DNA

<213> ORGANISM: Artificial sequence

<220> FEATURE:

<223> OTHER INFORMATION: Synthetic sequence: Primer HL1

<400> SEQUENCE: 15

gttgttcatg aaggcctact 20

<210> SEQ ID NO 16

<211> LENGTH: 20

<212> TYPE: DNA

<213> ORGANISM: Artificial sequence

<220> FEATURE:

<223> OTHER INFORMATION: Synthetic sequence: Primer HRL

<400> SEQUENCE: 16

tgcataacct acggtgtgtt 20

<210> SEQ ID NO 17

<211> LENGTH: 20

<212> TYPE: DNA

<213> ORGANISM: Artificial sequence

<220> FEATURE:

<223> OTHER INFORMATION: Synthetic sequence: Primer CP1

<400> SEQUENCE: 17
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-continued

ttacaagect tgcctgtagg

<210>
<211>
<212>
<213>
<220>
<223>

SEQ ID NO 18

LENGTH: 21

TYPE: DNA

ORGANISM: Artificial sequence

FEATURE:

OTHER INFORMATION: Synthetic sequence:
<400>

SEQUENCE: 18

gcgatcccaa atgtttaagg ¢

<210>
<211>
<212>
<213>
<220>
<223>

SEQ ID NO 19

LENGTH: 21

TYPE: DNA

ORGANISM: Artificial sequence

FEATURE:

OTHER INFORMATION: Synthetic sequence:
<400>

SEQUENCE: 19

ttattaattg atggtacaat a

<210>
<211>
<212>
<213>
<220>
<223>

SEQ ID NO 20

LENGTH: 21

TYPE: DNA

ORGANISM: Artificial sequence

FEATURE:

OTHER INFORMATION: Synthetic sequence:
<400>

SEQUENCE: 20

atctacggca gtagtatagt t

<210>
<211>
<212>
<213>
<220>
<223>

SEQ ID NO 21

LENGTH: 25

TYPE: DNA

ORGANISM: Artificial sequence

FEATURE:

OTHER INFORMATION: Synthetic sequence:
<400>

SEQUENCE: 21

gggattcetg taacaacaag tcagg

<210>
<211>
<212>
<213>
<220>
<223>

SEQ ID NO 22

LENGTH: 24

TYPE: DNA

ORGANISM: Artificial sequence

FEATURE:

OTHER INFORMATION: Synthetic sequence:
<400>

SEQUENCE: 22

cetettecee agaacaataa gaac

<210>
<211>
<212>
<213>
<220>
<223>

SEQ ID NO 23

LENGTH: 25

TYPE: DNA

ORGANISM: Artificial sequence

FEATURE:

OTHER INFORMATION: Synthetic sequence:
<400>

SEQUENCE: 23

agttgatgaa accttaacce cttgy

<210> SEQ ID NO 24

20

Primer CP2

21

Primer CPC

21

Primer CPD

21

Primer CP 24

25

Primer CP 27

24

Primer MgPa-1

25
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22

-continued

<211>
<212>
<213>
<220>
<223>

LENGTH: 25

TYPE: DNA

ORGANISM: Artificial sequence
FEATURE:

<400> SEQUENCE: 24

ccgttgaggg gtttteccatt tttge

<210>
<211>
<212>
<213>
<220>
<223>

SEQ ID NO 25

LENGTH: 21

TYPE: DNA

ORGANISM: Artificial sequence
FEATURE:

<400> SEQUENCE: 25

gatggtaagt tagttgctga ¢

<210>
<211>
<212>
<213>
<220>
<223>

SEQ ID NO 26

LENGTH: 19

TYPE: DNA

ORGANISM: Artificial sequence
FEATURE:

<400> SEQUENCE: 26

acgacgteca taageaact

<210>
<211>
<212>
<213>
<220>
<223>

SEQ ID NO 27

LENGTH: 25

TYPE: DNA

ORGANISM: Artificial sequence
FEATURE:

<400> SEQUENCE: 27

ggegtatttg ggcatcegag taacy

<210>
<211>
<212>
<213>
<220>
<223>

SEQ ID NO 28

LENGTH: 26

TYPE: DNA

ORGANISM: Artificial sequence
FEATURE:

<400> SEQUENCE: 28

tcaaatccag cgggtattaa cegeet

<210>
<211>
<212>
<213>
<220>
<223>

SEQ ID NO 29

LENGTH: 20

TYPE: DNA

ORGANISM: Artificial sequence
FEATURE:

<400> SEQUENCE: 29

cgttegttge agacttacca

<210>
<211>
<212>
<213>
<220>

SEQ ID NO 30

LENGTH: 20

TYPE: DNA

ORGANISM: Artificial sequence
FEATURE:

OTHER INFORMATION: Synthetic sequence:

OTHER INFORMATION: Synthetic sequence:

OTHER INFORMATION: Synthetic sequence:

OTHER INFORMATION: Synthetic sequence:

OTHER INFORMATION: Synthetic sequence:

OTHER INFORMATION: Synthetic sequence:

Primer MgPa-3

25
Primer Ul

21
Primer U2

19
Primer CTR 70

25
Primer CTR 71

26
Primer MOMP - L

20
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-continued

<223> OTHER INFORMATION: Synthetic sequence:

<400> SEQUENCE: 30

gttcctegea taccgaatgt

<210>
<211>
<212>
<213>
<220>
<223>

SEQ ID NO 31

LENGTH: 20

TYPE: DNA

ORGANISM: Artificial sequence

FEATURE:

OTHER INFORMATION: Synthetic sequence:
<400>

SEQUENCE: 31

ctgcaacagt atgcgcttgt

<210>
<211>
<212>
<213>
<220>
<223>

SEQ ID NO 32

LENGTH: 20

TYPE: DNA

ORGANISM: Artificial sequence

FEATURE:

OTHER INFORMATION: Synthetic sequence:
<400>

SEQUENCE: 32

cacgctgtce agaagaatga

<210>
<211>
<212>
<213>
<220>
<223>

SEQ ID NO 33

LENGTH: 20

TYPE: DNA

ORGANISM: Artificial sequence

FEATURE:

OTHER INFORMATION: Synthetic sequence:
<400>

SEQUENCE: 33

gttgettega agatecatyge

<210>
<211>
<212>
<213>
<220>
<223>

SEQ ID NO 34

LENGTH: 20

TYPE: DNA

ORGANISM: Artificial sequence

FEATURE:

OTHER INFORMATION: Synthetic sequence:
<400>

SEQUENCE: 34

gggccatgtt tageatcettyg

<210>
<211>
<212>
<213>
<220>
<223>

SEQ ID NO 35

LENGTH: 20

TYPE: DNA

ORGANISM: Artificial sequence

FEATURE:

OTHER INFORMATION: Synthetic sequence:
<400>

SEQUENCE: 35

gcatttageyg gcaataccat

<210>
<211>
<212>
<213>
<220>
<223>

SEQ ID NO 36

LENGTH: 20

TYPE: DNA

ORGANISM: Artificial sequence

FEATURE:

OTHER INFORMATION: Synthetic sequence:
<400>

SEQUENCE: 36

Primer MOMP - R

20
Primer OMCB-L

20
Primer OMCB-R

20
Primer OMCA-L

20
Primer OMCA-R

20
Primer PMPA-L

20

Primer PMPA-R
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tgacaatgce atgacaggat

<210>
<211>
<212>
<213>
<220>
<223>

SEQ ID NO 37

LENGTH: 22

TYPE: DNA

ORGANISM: Artificial sequence

FEATURE:

OTHER INFORMATION: Synthetic sequence:
<400>

SEQUENCE: 37

gaaggcggtyg ctatcttete te

<210>
<211>
<212>
<213>
<220>
<223>

SEQ ID NO 38

LENGTH: 22

TYPE: DNA

ORGANISM: Artificial sequence

FEATURE:

OTHER INFORMATION: Synthetic sequence:
<400>

SEQUENCE: 38

tegettgetg tttgagettt ag

<210>
<211>
<212>
<213>
<220>
<223>

SEQ ID NO 3¢

LENGTH: 20

TYPE: DNA

ORGANISM: Artificial sequence

FEATURE:

OTHER INFORMATION: Synthetic sequence:
<400>

SEQUENCE: 39

cacctacgace aacaccaacyg

<210>
<211>
<212>
<213>
<220>
<223>

SEQ ID NO 40

LENGTH: 20

TYPE: DNA

ORGANISM: Artificial sequence

FEATURE:

OTHER INFORMATION: Synthetic sequence:
<400>

SEQUENCE: 40

ggagcaatat caccegtcag

<210>
<211>
<212>
<213>
<220>
<223>

SEQ ID NO 41

LENGTH: 20

TYPE: DNA

ORGANISM: Artificial sequence

FEATURE:

OTHER INFORMATION: Synthetic sequence:
<400>

SEQUENCE: 41

gttagaccaa attecgagate

<210>
<211>
<212>
<213>
<220>
<223>

SEQ ID NO 42

LENGTH: 20

TYPE: DNA

ORGANISM: Artificial sequence

FEATURE:

OTHER INFORMATION: Synthetic sequence:
<400>

SEQUENCE: 42

aagattctee gtcacgagga

<210> SEQ ID NO 43

-continued

20
Primer PMPB-L

22
Primer PMPB-R

22
Primer PMPC-L

20
Primer PMPC-R

20
Primer PMPD-L

20
Primer PMPD-R

20
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-continued

<211> LENGTH: 21

<212> TYPE: DNA

<213> ORGANISM: Artificial sequence

<220> FEATURE:

<223> OTHER INFORMATION: Synthetic sequence: Primer PMPE-L

<400> SEQUENCE: 43

ctaactgcta tctcgataac ¢ 21

<210> SEQ ID NO 44

<211> LENGTH: 20

<212> TYPE: DNA

<213> ORGANISM: Artificial sequence

<220> FEATURE:

<223> OTHER INFORMATION: Synthetic sequence: Primer PMPE-R

<400> SEQUENCE: 44

tcacgaatct ccacggtagg 20

<210> SEQ ID NO 45

<211> LENGTH: 20

<212> TYPE: DNA

<213> ORGANISM: Artificial sequence

<220> FEATURE:

<223> OTHER INFORMATION: Synthetic sequence: Primer GroEL-L

<400> SEQUENCE: 45

tetgegaacy aaggatatga 20

<210> SEQ ID NO 46

<211> LENGTH: 21

<212> TYPE: DNA

<213> ORGANISM: Artificial sequence

<220> FEATURE:

<223> OTHER INFORMATION: Synthetic sequence: Primer GroEL-R

<400> SEQUENCE: 46

atagtccatt cctgegecag g 21

<210> SEQ ID NO 47

<211> LENGTH: 16

<212> TYPE: DNA

<213> ORGANISM: Artificial sequence

<220> FEATURE:

<223> OTHER INFORMATION: Synthetic sequence: Primer

<400> SEQUENCE: 47

ggtectcaace ccatcet 16
<210> SEQ ID NO 48

<211> LENGTH: 50

<212> TYPE: DNA

<213> ORGANISM: Chlamydia pneumoniae

<400> SEQUENCE: 48

tggatggtcet caaccccate cgtgtcggag ctaacgtgtt aagtatgecyg 50
<210> SEQ ID NO 49

<211> LENGTH: 50

<212> TYPE: DNA

<213> ORGANISM: Chlamydia psittaci

<400> SEQUENCE: 49
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tggatagtct caacctcatc cgtgtcegtag ctaacgegtt aagtatgcecg

<210> SEQ ID NO 50

<211> LENGTH: 50

<212> TYPE: DNA

<213> ORGANISM: Chlamydia trachomatis

<400> SEQUENCE: 50

tggatggtct caaccccatc cgtgtceggag ctaacgegtt aagtatgecg
<210> SEQ ID NO 51

<211> LENGTH: 50

<212> TYPE: DNA

<213> ORGANISM: Staphylococcus aureus

<400> SEQUENCE: 51

ttagggggtt tccgecectt agtgetgcag ctaacgcatt aagcactcecg
<210> SEQ ID NO 52

<211> LENGTH: 50

<212> TYPE: DNA

<213> ORGANISM: Streptococcus pneumoniae

<400> SEQUENCE: 52

ttagaccett teeggggttt agtgecgtag ctaacgeatt aageacteceg
<210> SEQ ID NO 53

<211> LENGTH: 50

<212> TYPE: DNA

<213> ORGANISM: Legionella pneumophila

<400> SEQUENCE: 53

ttggtcatat gaaaataatt agtggcgeag caaacgegat aagttgaceg
<210> SEQ ID NO 54

<211> LENGTH: 49

<212> TYPE: DNA

<213> ORGANISM: Klebsiella pneumoniae

<400> SEQUENCE: 54

gttgtgcect tgaggegtgg ctteeggage taacgegtta aatcgacceg
<210> SEQ ID NO 55

<211> LENGTH: 47

<212> TYPE: DNA

<213> ORGANISM: Haemophilus influenzae

<400> SEQUENCE: 55

gttggggttt aactetggeg ccegtageta acgtgataaa tcgacceg
<210> SEQ ID NO 56

<211> LENGTH: 49

<212> TYPE: DNA

<213> ORGANISM: Escherichia coli

<400> SEQUENCE: 56

gttgtgcect tgaggegtygg ctteecggage taacgegtta agtcgacceg
<210> SEQ ID NO 57

<211> LENGTH: 45
<212> TYPE: DNA

50

50

50

50

50

49

47

49
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<213> ORGANISM: Chlamydia pneumoniae

<400> SEQUENCE: 57

ttgacaactg tagaaataca gctttcecgca aggacagata cacag
<210> SEQ ID NO 58

<211> LENGTH: 45

<212> TYPE: DNA

<213> ORGANISM: Chlamydia psittaci

<400> SEQUENCE: 58

ttgaccgegg cagaaatgtc gttttecgca aggacagata cacag
<210> SEQ ID NO 59

<211> LENGTH: 45

<212> TYPE: DNA

<213> ORGANISM: Chlamydia trachomatis

<400> SEQUENCE: 59

atgaccgegg cagaaatgtc gttttecgca aggacagtta cacag
<210> SEQ ID NO 60

<211> LENGTH: 45

<212> TYPE: DNA

<213> ORGANISM: Chlamydia pecorum

<400> SEQUENCE: 60

ttgaccgegy cagaaatgte gtttteegta aggacagata cacag
<210> SEQ ID NO 61

<211> LENGTH: 49

<212> TYPE: DNA

<213> ORGANISM: Staphylococcus aureus

<400> SEQUENCE: 61

ttgacaactc tagagataga gccttcceet tegggggaca aagtgacag
<210> SEQ ID NO 62

<211> LENGTH: 46

<212> TYPE: DNA

<213> ORGANISM: Streptococcus pneumoniae

<400> SEQUENCE: 62

ctgaccgete tagagataga gttttectte gggacagagg tgacag
<210> SEQ ID NO 63

<211> LENGTH: 47

<212> TYPE: DNA

<213> ORGANISM: Legionella pneumophila

<400> SEQUENCE: 63

gtgaattttg cagagatgca ttagtgcectt cgggaacact gatacag
<210> SEQ ID NO 64

<211> LENGTH: 47

<212> TYPE: DNA

<213> ORGANISM: Klebsiella pneumoniae

<400> SEQUENCE: 64

cagaacttte cagagatgga ttggtgectt cgggaactgt gagacag

45

45

45

45

49

46

47

47
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-continued

<210> SEQ ID NO 65

<211> LENGTH: 47

<212> TYPE: DNA

<213> ORGANISM: Haemophilus influenzae

<400> SEQUENCE: 65

aagaagagct cagagatgag cttgtgectt cgggaactta gagacag
<210> SEQ ID NO 66

<211> LENGTH: 46

<212> TYPE: DNA

<213> ORGANISM: Escherichia coli

<400> SEQUENCE: 66

agaactttce agagatggat tggtgcectte gggaactgtg agacag

47

46

1. A method for assessing an individual for infection with
a persistent form of an obligate intracellular or membrane
associated pathogenic micro-organism comprising:

determining the presence ofa cell of said persistent form in

a blood sample obtained from the individual.

2. A method according to claim 1 wherein the presence of
the cell is determined by:

contacting a blood sample from an individual with an spe-

cific binding member to isolate and/or purify a fraction
of said sample; and

determining the presence of nucleic acid from the patho-

genic micro-organism in said fraction.

3. A method according to claim 1 wherein the presence of
the cell is determined by:

concentrating and/or extracting DNA from the blood

sample or the isolated and/or purified fraction; and
determining the presence of pathogen nucleic acid in the
concentrated and/or extracted nucleic acid.

4. A method according to claim 1 wherein the presence of
the pathogen cell is determined in the acellular fraction of the
blood sample.

5. A method according to claim 1 comprising removing
host blood cells from said blood sample to produce an acel-
lular blood sample and determining the presence of a patho-
gen cell in the acellular blood sample.

6. A method according to claim 1 wherein the blood sample
is an acellular blood sample.

7. A method according to claim 1 wherein the specific
binding member binds to a complex comprising one or more
plasma/serum molecules and the isolated and/or purified frac-
tion comprises one or more said complexes.

8. A method according to claim 7 wherein the one or more
plasma/serum molecules are antibodies and the complex is an
immunocomplex.

9. A method according to claim 8 wherein the specific
binding member binds to immunoglobulin.

10. A method according to claim 9 wherein the specific
binding member is protein A.

11. A method according to claim 7 wherein the plasma/
serum molecules are serum lipoproteins or lipopolysaccaride
binding proteins.

12. A method according to claim 11 wherein the specific
binding member binds to said serum lipoproteins or
lipopolysaccaride binding proteins.

13. A method according to claim 1 wherein the isolated
and/or purified fraction comprises an increased concentration
of cells of said persistent form of the pathogenic micro-
organism.

14. A method according to claim 13 wherein the isolated
and/or purified fraction comprises an increased concentration
of elementary bodies of said persistent form of the pathogenic
micro-organism.

15. A method according to claim 1 wherein the presence of
the pathogen nucleic acid in said fraction is indicative of the
presence of the pathogen infection in the individual.

16. A method according to claim 15 wherein the presence
of the pathogen nucleic acid in said fraction is indicative of
the presence of a disorder associated with pathogen infection.

17. A method according to claim 16 wherein the presence
of a C pneumoniae nucleic acid is indicative of the presence
of an atherosclerotic condition in the individual.

18. A method according to claim 16 wherein the presence
of a C. trachomatis nucleic acid is indicative of the presence
of reproductive dysfunction of the individual.

19. A method according to claim 16 wherein the presence
of a C. trachomatis nucleic acid is indicative of the presence
of aninfection selected from the group consisting of vaginitis,
cervicitis and urethritis.

20. A method according to claim 16 wherein the presence
of a C. trachomatis nucleic acid is indicative of the presence
of Reactive arthritis (Reiter’s disease).

21. A method according to claim 16 wherein the presence
of a C. trachomatis nucleic acid is indicative of the presence
of Chronic pelvic inflammatory disease.

22. A method according to claim 16 wherein the presence
of a C. trachomatis nucleic acid is indicative of the presence
of asymptomatic infection.

23. A method according to claim 16 wherein the presence
of a Mycoplasmataceae nucleic acid is indicative of the pres-
ence of respiratory disorder, pelvic inflammatory disease or
reproductive dysfunction in the individual.

24. A method according to claim 1 wherein the presence of
pathogen nucleic acid in the isolated and/or purified fraction
is determined by amplification with pathogen specific prim-
ers,

the presence of amplification products being indicative of

the presence of pathogen nucleic acid.
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25. A method according to claim 24 wherein the presence
of pathogen nucleic acid in the sample is determined by PCR
using pathogen specific primers.

26. A method according to claim 1 wherein the pathogen is
a Chlamydia spp.

27. A method according to claim 26 wherein the Chlamy-
dia spp is C. pneumoniae or C. trachomatis.

28. A method according to claim 26 wherein the presence
of the Chlamydia cell is determined by determining the pres-
ence of Chlamydia nucleic acid using Chlamydia specific
primers.

29. A method according to claim 28 wherein the Chlamy-
dia is Chlamydia pneumoniae.

30. A method according to claim 29 wherein the Chlamy-
dia specific primers amplify all or part of the 16S RNA gene
of Chlamydia pneumoniae.

31. A method according to claim 30 wherein the primers
are selected from the group consisting of:

(SEQ ID NO: 47)
5' GGT CTC AAC CCC ATC T 3',

(SEQ ID NO: 1)
5'-GGT CTC AAC CCC ATC CGT GTC GG-3',

(SEQ ID NO: 2)
5' TGC GGA AAG CTG TAT TTC TAG AGT T 3',

{SEQ ID NO: 3)
5! - CAAGTCCAGGTAAGGTCCTTCGCGTTGC-3 !,
and

{SEQ ID NO: 4)
5! - TCCAGGTAAGGTCCTTCGCGTTGCATCG-3 ! .

32. A method according to claim 29 wherein the Chlamy-
dia specific primers amplify all or part of the OmpA gene of
Chlamydia preumoniae.

33. A method according to claim 32 wherein the primers
are selected from the group consisting of:

(SEQ ID NO: 11)
5' CCA ATA TGC ACA GTC CAA ACC TAA AA 3!,

(SEQ ID NO: 12)
5' CTA GAT TTA AAC TTG TTG ATC TGA CAG 3',

(SEQ ID NO: 13)
5' CTC TGT AAA CAA ACC GGG C 3!,
and

(SEQ ID NO: 14)
5' GAT CTG ACA GGA AAC AAT TTG CAT 3'.

34. A method according to claim 28 wherein the pathogen
is Chlamydia trachomatis.

35. A method according to claim 34 wherein the Chlamy-
dia trachomatis specific primers amplify all or part of the C.
trachomatis cryptic plasmid.

36. A method according to claim 35 wherein the primers
are:

CP 24
5' GGGATTCCTGTAACAACAAGTCAGG 3!
and

(SEQ ID NO: 21)

Ccp 27

5' CCTCTTCCCCAGAACAATAAGAARC 3'. (SEQ ID NO: 22)
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37. A method according to claim 1 wherein the pathogen is
a Mycoplasmataceae species.

38. A method according to claim 37 wherein the pathogen
is a mycoplasma.

39. A method according to claim 38 wherein the myco-
plasma is M. genitalium.

40. A method according to claim 39 wherein the presence
of the Mycoplasma genitalium is determined by determining
the presence of Mycoplasma genitalium nucleic acid using
Mycoplasma genitalium specific primers.

41. A method according to claim 40 wherein the Myco-
plasma genitalium specific primers amplify all or part of the
MgPa gene.

42. A method according to claim 41 wherein the primers
are:

MgPa-1
5' AGTTGATGAAACCTTAACCCCTTGG 3!
and

(SEQ ID NO: 23)

MgPa-3

5' CCGTTGAGGGGTTTTCCATTTTTGC 3'. (SEQ ID NO: 24)

43. A method according to claim 37 wherein the pathogen
is a ureaplasma.

44. A method according to claim 43 wherein the urea-
plasma is U. urealyticum.

45. A method according to claim 44 wherein the presence
of the Ureaplasma urealytica is determined by determining
the presence of Ureaplasma urealytica nucleic acid using
Ureaplasma urealytica specific primers.

46. A method according to claim 45 wherein the Urea-
plasma urealytica specific primers amplify all or part of the
urease gene.

47. A method according to claim 46 wherein the primers
are:

Ul 5' GATGGTAAGTTAGTTGCTGAC 3'
and

(SEQ ID NO: 25)

U2 5' ACGACGTCCATAAGCAACT 3'. (SEQ ID NO: 26)

48. A kit for detecting persistent pathogen infection com-
prising:

one or more pathogen specific primers;

reagents for amplifying pathogen specific nucleic acid

from a blood sample using the pathogen specific prim-
ers; and

detection reagents for detecting the products of amplifying

the serum sample with the primers.

49. A kit according to claim 48 comprising a specific bind-
ing member for isolating and/or purifying a fraction of a
blood sample comprising cells of a persistent-form pathogen.

50. A kitaccording to claim 49 wherein the specific binding
member is an immunoglobulin-binding agent for isolating
and/or purifying immunocomplexes in a blood sample.

51. A kit according to claim 48 further comprising an
apparatus for the removal, handling and storage of blood
samples.

52. A kit according to claim 48 further comprising means
for the removal of blood cells from the blood sample.

53. A kit according to claim 48 further comprising an
apparatus for isolating and/or purifying DNA for amplifica-
tion by said primers.
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54. An isolated elementary body of a persistent obligate
intracellular or membrane-associated pathogenic micro-ot-
ganism selected from the group consisting of C. preumoniae,
C. trachomatis, Mycoplasma genitalium and Ureaplasma
urealyticum.
55. An isolated elementary body according to claim 54
wherein the elementary body infects a cell to produce a reticu-
lar body which is LPS deficient and antibiotic insensitive,
relative to reference strains of said micro-organism.
56. An isolated elementary body according to claim 55
wherein
the pathogenic micro-organism is Chlamydia trachomatis;
said reticular body does not express Omp2 (60 kDa), Omp3
(9 kDa) or PmpD: and

said reticular body expresses increased levels of Hsp60;
and reduced levels of MOMP, relative to reference
strains of Chlamydia trachomatis.

57. A method of producing a host cell infected with a
persistent-form of an obligate intracellular or membrane
associated pathogenic micro-organism comprising:

isolating and/or purifying a fraction of a blood sample

obtained from an individual which comprises cells of
said persistent form; and

contacting a population of host cells with said fraction, and

identifying a host cell in said population which com-
prises the persistent-form of the micro-organism.

58. A method according to claim 57 comprising isolating or
purifying said identified host cell.

59. A method according to claim 57 comprising culturing
said identified host cell.

60. A method according to claim 57 wherein the obligate
intracellular or membrane associated pathogenic micro-or-
ganism is selected from the group consisting of C. preumo-
niae, C. trachomatis, Mycoplasma genitalium and Urea-
plasma urealyticum.

61. A host cell comprising a persistent-form obligate intra-
cellular or membrane associated pathogenic micro-organism
which is obtainable by a method according to claim 57.

62. A host cell according to claim 61 wherein said persis-
tent-form of an obligate intracellular or membrane associated
pathogenic micro-organism has reduced antibiotic sensitivity
relative to reference strains of said micro-organism.

63. A host cell according to claim 61 wherein the persis-
tent-form of an obligate intracellular or membrane associated
pathogenic micro-organism has reduced or absent LPS rela-
tive to reference strains of said micro-organism.

64. A host cell according to claim 61 wherein the obligate
intracellular or membrane associated pathogenic micro-or-
ganism is selected from the group consisting of C. preumo-
niae, C. trachomatis, Mycoplasma genitalium and Urea-
plasma urealyticum.

65. An isolated host cell according to claim 64 wherein

the pathogenic micro-organism is Chlamydia trachomatis;

said persistent form cells do not express Omp2 (60 kDa),
Omp3 (9 kDa) or PmpD; and

said persistent form cells express increased levels of Hsp60
and reduced levels of MOMP relative to reference
strains of Chlamydia trachomatis.

66. A method of screening for an anti-microbial compound
comptrising:

contacting a host cell according to claim 57 with a test

compound; and

determining the effect of said compound on the pathogenic

micro-organism in said host cells,
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wherein a reduction in the amount of said pathogenic
micro-organism in said host cells relative to controls is
indicative that the test compound is an anti-microbial
compound.

67. A method of determining the efficacy of an anti-micro-
bial compound in treating persistent infection with an obli-
gate intracellular or membrane associated pathogenic micro-
organism in an individual comprising:

1) obtaining a blood sample from the individual before and
after administration of the anti-microbial compound;
and

(ii) determining the amount or concentration of pathogen
cells in said samples,
wherein a decrease in the amount of cells from the patho-

genic micro-organism from the sample obtained after
administration relative to the sample obtained before
administration is indicative that the anti-microbial
preparation is efficacious in treating the persistent
infection.

68. A method according to claim 67 wherein the amount or
concentration of pathogen cells in said samples is determined
by:

(1) contacting said blood samples with an specific binding
member to isolate and/or purify a fraction of said
samples; and

(i1) determining the presence of nucleic acid from the
pathogenic micro-organism in said fractions of said
samples,
wherein a decrease in the amount of nucleic acid from

the pathogenic micro-organism in said fraction from
the sample obtained after administration relative to
the sample obtained before administration is indica-
tive that the anti-microbial preparation is efficacious
in treating the persistent infection.

69. A method of treatment of persistent infection with an
obligate intracellular pathogenic micro-organism in an indi-
vidual comprising:

1) administering an anti-microbial compound to the indi-

vidual;

11) obtaining a blood sample from the individual after said
administration;

iii) determining the presence or absence of cells of said
obligate intracellular or membrane associated patho-
genic micro-organism in the blood sample using a
method according to claim 1; and

iv) repeating steps i) to iii) until no cells from the patho-
genic micro-organism are determined to be present in
fraction from the sample.

70. A method according to claim 68 wherein the presence

of the cell is determined by:

contacting a blood sample from an individual with an spe-
cific binding member to isolate and/or purify a fraction
of said sample; and

determining the presence of nucleic acid from the patho-
genic micro-organism in said fraction.

71. A method according to claim 70 wherein said specific
binding member binds to immunoglobulin and said isolated
and/or purified fraction comprises immunocomplexes.

72. A method according to claim 70 wherein said specific
binding member binds to lipoprotein and said isolated and/or
purified fraction comprises lipoprotein complexes.

73. A method according to claim 70 wherein the isolated
and/or purified fraction comprises elementary bodies of said
persistent form.
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74. A method according to claim 67 wherein the obligate
intracellular or membrane associated pathogenic micro-ot-
ganism is selected from the group consisting of C. preumo-
niae, C. trachomatis, Mycoplasma genitalium and Urea-
plasma urealyticum.

75. A method of treating an atherosclerotic condition in an
individual comprising:

1) administering an abzyme inhibitor and an anti-microbial

compound to the individual,

ii) obtaining a blood sample from the individual after said

administration;

iii) determining the level of abzyme activity in the acellular

fraction of the blood sample,

wherein said administration of the abzyme inhibitor to the

individual is repeated until abzyme activity is substan-
tially absent from the acellular fraction; and
iv) determining the presence or absence of C. preumoniae
cells from the acellular fraction of the blood sample
using a method according to claim 1,

wherein said administration of the anti-microbial com-
pound to the individual is repeated until C. preumoniae
cells are absent from the acellular fraction of the blood
sample.

Feb. 12,2009

76. A method of treating an atherosclerotic condition in an
individual comprising:

1) administering azithromycin to the individual,

ii) obtaining a blood sample from the individual after said

administration;

iil) determining the level of abzyme activity in the acellular

fraction of the blood sample; and
1v) determining the presence or absence of C. preumoniae
cells in the acellular fraction of the blood sample using a
method according to claim 1,

wherein said administration of azithromycin to the indi-
vidual is repeated until both abzyme activity and C.
pneumoniae cells are absent from the acellular fraction
of a blood sample obtained from the individual.

77. A method according to claim 75 wherein the level of
abzyme activity is determined by determining the antibody-
mediated lipid oxidation activity in the fraction.

78. A method according to claim 77 wherein the level of
abzyme activity is determined by determining the anti-
Chlamydia antibody-mediated lipid oxidation activity in the
fraction.
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