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m croorganismor cell containing a DNA sequence encodi ng a detectable
protein or a protein capable of inducing a detectable signal, e.g. a

| um nescent or fluorescent protein, for the preparation of a diagnostic
conposition for diagnosis and/or visualization of - wounded or inflaned
tissue or a disease associated therewith. The present invention also
relates to therapeutic uses wherein said mcroorganismor cell
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the resistance of host imune system the variability i n the
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CONFI Ry QEqGQEXe encoding a protein suitable for therapy, e.g. an

enzyme causing cell death or digestion of debris.

Bacteremiags wmay arise from traumatic injuries and surgical
procedures as well as from physiological Ffunctions, such as
chewing or tooth brushing. Blood cultures taken before and
after invasive procedures and physiological- funcﬁions from
healthy human subjects show that while the premanipulation
blood gsamples are sterile, bacteria are present in the blood
in varying frequencies depending on the procedures. A
potential consegquence of bacteremia is colonization of
susceptible sites. However, despite the occurrence of
transient bacteremias, only a certain percentage of high-risk
patients develop bacterial colonization of potentially
susceptible sites. A number of investigators have suggested
‘that bacteria from the blood circulation can colonize inflamed.
tigsues in animal models and on the surface of implanted
materials. The inconsistency in the pathological changes in
humans following 'a bacteremia may also be due _tb the
resistance of host 4immune system, the wvariability in the

concentration of bacteria in the blood subsequent to different
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i nfluences the ability of bacteria to adhere. Materials such as sutures
and surgical clips which are used fgr closure of wounds, are potenti al
sites of bacterial colonization. Infection of these materials may inpede
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infection. The multifilament nature of this type of suture
material lends itself to increased susceptibility to bacterial
colonization as well as causing a wicking effect that allows
penetration of bacteria across the tissues. Mere permanent
implantable materials have demonstrated a similar affinity for
bacteria. Prosthetic heart valves and Joints may be at
increased risk of bacterial colonization. It is commonly
believed that this higher susceptibility is caused by the
inherent ability of bacteria to adhere more readily to the
implant surfaces. An alternative explanation may be that_
inflammation in the tissues surrounding the implants provides
‘an environment that is more suitable for bacterial
colonization. In addition to these given possibj.lities,
.another factor that may influence the susceptibility of a
site, with regards to colonization with bacteria could be the

degree of inflammatory status of the affected tissues.
Implanted materials may create transient or chronic sites of

inflammation in the body.

Pregence of implanted materials is not a requirvement for
bacterial colonization. Alteration of mnatural anatomical

‘structures that may arise from disease conditions may produce
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PCT/ EPO3/ 05907 3 surfaces that are easier to colonize by bacteria. It had
been suggested that for the occurrence of infective endocarditis (I1E),
the valve surface nust be altered in order to produce a suitable site for
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well as the therapy of wounded or inflamed tissue or a disease associated

t her eiwPhigAEed élefBonmes t he di sadvantages of the diagnostic and

t her apeuti c approaches presently used. According to the present invention
this is achieved by the .
However, so far, it could not be proven that transient

bacteremias actually cause colonization of inflamed or wounded
tissue, since there was no model available allowing the
tracing of bacteria in a living organism, i.e. allowing to
explain the temporal and spatial relationship between
bacterial infections and diseased tissue sites. Moxreover,
unfortunately, so far the early diagnosis and therapy of
inflamed or wounded t;‘Lssues or diseases associated therewith,
e.g., an atherosclerotic disease, endocarditis, pericarditis

‘etec., are unsatisfactory.

Therefore, it is the object of the present invention to

provide a means for the efficient and reliable diagnosis as

well as the therapy of wounded or inflamed tissue or a disease
associated therewith which overcomes the disadvantages of the

diagnostic and therapeutic approaches presently used.

According to the present invention this is achieved by the
subject matte.rs defined in the claims. In the experiments
leading to the present invention it has been found that
inflamed tissues, e.g. near implanted material, permit
bacterial colonization. Therefore, it is generally possible to
visualize inflamed tissues through use of the system of the




subject matters defined in the clains. In the experinents shead hghto the
present invention it has been found that inflanmed tissues, e.g. near
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generally possible to visualize inflanmed tissues through use of the system
of the 5 March 2007 WO 03/104485 PC{/EP03/05907 4 present invention
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decanal. This reaction then yields FMN, decanclic aci er

and a photon of light. The light photons can then be captured

by radiographs, luminometers, or by low light imagers.

Recently, the entire bacterial .luxcdabe operon, which encodes

the substrate as well as the luciferase enzyme, has been used

for detection of bacteria in living animals. The advantage of

this system is that it does not require exogenously added

substrate, which makes it ideal for in vivo studies.

In the studies 1leading to the present invention, the
colonization of wounded and inflamed tissue by bacteria
initially present in the circulating blood could be
demonstrated and it could be shown that tissues that are
irritated by implanted materials such as sutures, wound
closure clips and prosthetic devices are more susceptible to
bacterial colonization subsequent to bacteremias. The data
obtained from experiments with the attenuated &. typhimurium.
shows that following an intravenous injection, bacteria
disseminate throughout the bbdy of the 1live animals.
Therefore, it is reasonable to suggest that the bacteria reach
the wounded or inflamed sites wvia the circulation. These
findings described in detail in the examples, below, open the

way for (a) designing multifunctional viral vectors useful for




closure clips and prosthetic devices are nore susceptible tqq, bhasierial

col oni zati on subsequent to bacterem as. The data obtained from experinents
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i njection, bacteria dissem nate throughout the body of the live aninals.
Therefore, it is reasonable to suggest that the bacteria reach the wounded
or inflaned sites via the circulation. These findings described in detail

i n the xRt &Sy i el 8% WRREMdd Cor WaKF ] ghefa)k idesicgbdedubhi Blnakilenal
vi ral vect ors useful for 5 March 2007 WO 03/104485 PCT/ EP03/0 907__5 the

det ectmdsne olmhﬂnﬁ@bﬁ%lo}l’lnf Pamed srpdSudsds sthtb e ghar’lipedelY YRE
em ssiofy 'tﬁféalcfex}é'ﬂ}? i Ceﬁfvigéeeéﬁﬁﬂ banHR{nam&adléh) cehe -gaxeloprent

of ba(':at er| and nanma ased wounded or inflaned tissue
tar getwmglcaﬁttens inE leowdsl n&ticene \argethorgpSyeEtengentn c 6890 getdOPor t he

Lreat qpty, Yyl 36aR05, J8S0CLALSIANLD HOINCRY PhhBhbATody! asuastuch as,

di sease ese systens have the follow ng
advantaagamla(taa)d Tinktyh t wpgeﬁeﬁh@mmmﬂb@tn@ﬂ thﬁsaﬁequlss% SpeerfB8al | y

wi t hout,,af f ect.in n.or |s th S a e t he
theraﬁb‘i}f sgcér?é‘%ct&%trdb% éare Brot e%&’*{% un eaSHet hertqlggnt%rooIllowfilr%f

i ndumata@rmayaﬁ er (a)ertalh)éyng:aagatet tha twowbelesiv brhetiibhamed oftfissaed (c)
the 1ocatjon the d ry syste |n5|de ti an b velhfJ ed by
di r ect5RA G 74 on"B Pg" "E‘%gﬁ?ﬁ n%;‘lpr e?glg'%]ﬁl%énd 2ht ertlrll1

delhl V%%bré%ﬁaaiﬂ Yanah%@?féﬁl@n m:blfbetl‘.he Oﬁ:hdan:a@m&h.lcc gehhodengtauctsul d be
enhance advant ageousl vy, | aced nos f .the

pr ese®rs nvBEEE AP g1for US| CSFR}E:K?' gF‘BéPﬁbﬁ@g Fgfq??ﬁ%exl
techniguas sMRACkAGHN| BBEHE Ol iitERed bbﬁOCbe‘| @ffilg thdouf) t fede unen

of a vessel to visualize _plaque, rather tha i ng the plaque |rectly.
MRA i stasatiqul ef) thendaliveno euFbafend® Jréﬁjggg t1Bhe W

verified by direct +visualisation before activating gene
expression and protein delivery. Finally, there are a number
of diagnostic methods that could be enhanced or advantageously
replaced by the diagnostic approach of the present invention.
For example, conventional angiography and MRA techniques and
MRA techniques both image blood flowing through the lumen of a
vessel to wvisualize plagque, rather than imaging the plaque
directly. MRA is particularly sensitive to turbulence caused
by the plague and, as a result, is often inaccurate. These
shortcomings can be overcome by the diagnostic uses of the

present invention.

Accordingly, the present invention relates to the use of a
microorganism or c¢ell containing a DNA sequence encoding a
detectable protein or a protein capable of inducing a
detectable signal for the preparation of a diagnostic
composition for diagnosis and/or visualization of wounded or
inflamed tissue or a disease associated therewith., In
addition, said microorganism is also useful for therapy, gince
following visualization of wounded or inflamed tissue
compounds suitable for therapy can be applied, e.g. by topical

administration, such as, e.g., acylated iridoid glycosides




by the plaque and, as a result, is often inaccurate. These s pgherbe@m ngs
can be overcone by the diagnostic uses of the present invention.
Accor di nYIO03/104485 pr esent i nvention relates to the use of PET/ERDZIOGT gani sm
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present invention also relates to the use of a m croorganismor cel
contai ning a DNA sequence encoding a detectable protein or a protein
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a dise%se associated therewith, wherein said micoroorganism OX

cell furthermore contains one or more expresgible DNA
sequences encoding (a) proteine(s) suitable for the therapy of

wounded or inflamed tissue or diseases associated therewith.

Proteins suitable for the therapy of wounded or inflamed
tigssue or diseases associated therewith include transforming
growth factor (TGF-alpha), platelet-derived growth factor
(PDG-F), keratinocyte growth factor (KGF) and insulin-like
" growth factor-1 (IGF-1), insulin-like growth factor-binding
proteins (IGFBPs), IL-4, IL-8, endothelin-1 (ET-1), connective
tissue growth factor (CTGF), TNF-alpha, vagcular endothelial
growth factor (VEGF), cyclooxygenase, cyclooxygenase-2
inhibitor, 4infliximab (a chimeric anti-TNF-alpha monoclonal
antibody), IL-10, lipase, protease, 1lysozyume, pro-—apoptotic
factor, peroxisome proliferator-activated receptor (PPAR)

agonist etc.

‘Any - microorganism or cell is useful for the diagnostic and
therapeutic uses of the present invention, provided that it
replicates in the organism, is not pathogenic for the organism
e.g. attenuated and, is recognized by the immune system of the

organism, etc. The terms “microorganism” and “cell” as used




growt h factor (TG-al pha), platelet-derived growth factor s0fRebBdo7
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endot helin-1 (ET-1), connective tissue growh factor (CIGF), TNF-al pha,

" vascul ar endothelial growh factor (WEGF), cycl ooxygenase,

cycl ooxygenase-2 inhibitor, infliximb (a chinmeric anti-TNF-al pha
nonoclad in apeE8LdYD, nlilkrtdrdaniase. NDtesEs dzzys@zyaee pm— picmi c
factor, peroxisome proliferator-ac |vat d rece t or (gPPAR) oni st _etc. Any
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oY ovi dF R JEEPSe ORI Bet abl o bacterium in the preparation of &
conpositi on for detection of a wound or injured or wounded tissue in a
S cording o "one?hepedt) "ene e O PRSP Use o a
detectable bacterium in the preparation of a composition for
detection of a wound or injured or wounded tigsue in a subject,
wherein the bacterium has the following properties:
{1) the bacterium is nonmpathogeﬁic or attenuated; and
{(2) when in a subject, the bacterium is able to replicate
in the subject and is recognized by the immune system of
the subject; and
{3) when in a subject having a wound or injured or wounded
tissue, the bacterium:
(a) is specifically retained at the wound or injured
or wounded tissue due only to replication of the
bacterium thaflis permitted at the wound or injured
- or wounded tissue without clearing of the bacterium
by the‘immune system; and/or
(b) 1is not térgeted to the wound or wounded tissue;
and/or d

{c) cannot differentiate between wounded and non-

wounded tissues.




(1) the bacteriumis non-pathogenic or attenuated;, and (2) swigeh bo7R
subject, the bacteriumis able to replicate in the subject and is
recogni zed by the i mune system of the subject; and (3) when in a subject
having a wound or injured or wounded_ tissue, the bacterium (a) is
specifically retained at the wound oﬁainjured or wounded tissue due only
to replication of the bacteriumthat is permtted at the wound or injured

or vobrdeddings Ueo Wehboutrcl agsddg, oththe bact grbimely e hggupe system
and/or (b) is_not targeted to the wound or wounded tissue; and/or ' (c)
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bacteriumin the preparation of a conposition tec e of
i nf | arpingt ibewrter iiunf hasedhei $slépwiher pirnpethéebact eri um has the fol | owi ng

ties:  (1).the bacterium.i -path [ tt t ed; d (2) wh
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speci fi cal M réteai HEf et t ardsilpe 1sfcognifdegit i biwe oimiipheamyd telssife due
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i nflammation or | Aflamed tissue without clearing of the bacteriumby the
i mune syst(éin whard/ don a subject having a site of inflammation or

inflamed tissue, the bacterium:

(a) is specifically retained at the site of
inflammation or inflamed tissue due only to
replication of the bacterium that is permitted at the
site of inflammation or inflamed tissue without
clearing of the bacterium by the immune system;
and/or

(b) 1is not targeted tc an inflammation site or
inflamed tissue; and/or

(c) cannot differentiate betweeh inflamed and non-

inflamed tissues.

According to another aspect, there is provided the use of a
detectable bacterium in the preparation of a composition for
detection of an atherosclerotic plaque, coronary artery
disease, peripheral vascular disease, cerebral artery disease,
endocarditis or pericarditis, wherein the bacterium has the
following properties:

(1) the bacterium is non-pathogenic or attenuated; and

(2) when in a subject, the bacterium is able to replicate

in the subject and is recognized by the immune system of

the subject; and




(b) is not targeted to an inflammation site or inflamed tissgien ogid/ or (c)
cannot differentiate between inflanmed and non- inflamed tissues. According
to anot her aspect, there is provided the use of a detectable bacteriumin
the preparation of a conposition for_ detection of an atherosclerotic

pl aque, coronary artery disease, pe?PpheraI vascul ar di sease, cerebra
artery disease, endocarditis or pericarditis, wherein the bacterium has

the foll owisng whiepant i2sudibct heviagt ef ikdirs RonmPal gt Grdinded
attenuated; and (2) when in a subject, the bacteriumis able to replicate
in the subjréétU&nd SitfecBdni 2BE1PYMeReON mABe sy5iamedf titmusubjtdd; and
5 March 20QZ~+£Ri(3): When in a subject having a wound or injured or wounded
tissue, site of inflanmmation or inflaned tissue, the bacterium (a) is
specifically retla)ned atpadief vanind, oretajneddatotheowoded tdrssirejursd e of

inflammation or i nflane tjssue due.onl o.replication of the _bacterium
;Rata is LernithdWﬁHQ4%9wtﬁﬁg?efgf&?&dxgi gﬁﬁéﬁa #%Eu@? %ﬂ%k?qﬁgilu

inflanmation or tiBkhamedid igsue vt heplicst eani BE ehet hadractier wndy the
i mmune system  and/or; (b) is not targeted to a wound, injured or wounded
tissue, site of 1IEnPr&M&LESN a8r ther Maved t ilggivered gid/runaed ddirfrfote -

differentiate betpeen pounded apd.nan- wgunded tissiies Qi et yaen, Jf | amed
and non-inflamed tissues. According to another aspect, there I's provi ded
t he use of a clearing of the bacterium by the immune system;
and/or;
(b} 1is not targeted to a wound, injured or wounded
tissue, site of inflammation or inflamed tissue:
and/or
(c) cannot differentiate between wounded and non-

wounded tissues or between inflamed and non-inflamed

tissues.

According to another aspect, there is provided the use of a
bacterium in the preparation of a composition for detection of
a wound or injured or wounded tissue in a subject, wherein the
bacterium comprises DNA encoding a detectable protein or a
‘protein capable of inducing a detectable signal; and wherein
the bacterium has the following properties:
(1) the bacterium is non-pathogenic or attenuated; and
(2) when in a subject, the bacterium is able to replicate
in the subject and is recognized by the immune system of
the subject; and
{3) when in a subject having a wound or injured or wounded-
tissue, the bacterium:
(a) is specifically retained at the wound or injured
or wounded tissue due only to replication of the

bacterium that is permitted at the wound or injured




bacteriumin the preparation of a conposition for detectiogpgf..,aoyound or
injured or wounded tissue in a subject, wherein the bacterium conprises
DNA encodi ng a detectable protein or a protein capable of inducing a
detectabl e signal; and wherein the bhacteriumhas the follow ng properties:
(1) the bacteriumis non-pathogenic df attenuated; and (2) when in a
subject, the bacteriumis able to replicate in the subject and is

recogni zed by the iwruneesyst eanel wilduubi B4z i do€3): nehemy & e 2 gwbj ect
havi ng a wound or injured or wounded tissue, the bacterium (a) is
specifical ly retd fé¢ dURE RYSHEMGr aNMj/@fed or wounded tissue due only

to replication gl the RHact at_ | r i d.at th . i hjured
5 March 2007 78 3r mounggd%%?gghéamﬁf%gaﬁgcﬁégéﬁnSQOP&?ﬁE ac e§%%ﬁﬁ by
t he i nmune syst emd/amd/ or (b) is not targeted to the wound or wounded

tissue; and/or % ) canno% differenti ate between wounded and ngn- wounded
ti ssues. Accordi'fg t 52BASFhet* Hepetit 13 her P65 by Fasa%ERe 3R Jfo%

bacteriumin thecpnaear atiseneafl a conposition for detection of a site of
i nflanmmation or inflanmed tissue, wherein the bacterium conprises DNA
encodi ng a detectable protein or a protein capable of inducing a

det ec Lgnal; rej e ri, fal |l ow operties:
(D) TR Baaren e | MR Adestve SHCkR: daararidfy B e PR
subj ebactenéupadirerihem psepddat tan repl ecabeposhttibe Sobj ekt cand drs of

[ooooR 2l e, L TRERG YIS Of ' IRAAURLES 200D MRS A ot
bacterium comprises DNA encoding a detectable protein or a
protein capable of inducing a detectable signal; and wherein
the bacterium has the following properties:

{1} the bacterium is non-pathogenic or attenuated; and
{2) when in a subject, the bacterium is able to replicate
in the subject and is recognized by the immune system of
the subject; and
(3) when in a subject having a site of inflammation or
inflamed tissue, the bacterium:
(a) is specifically retained at the site of
inflammation or inflamed tissue due only to
replication of the bacterium that is permitted at the
~site of inflammation or dinflamed tissue without
~clearing of the bacterium by the immune system;
and/or;
(b} is not targeted: to a site of inflammation or
inflamed tissue; and/or
{(c) cannot differentiate between inflamed and non--

inflamed tissues.

According to another aspect, there is provided the use of a
bacterium in the_preparation of a composition for detection of

an atherosclerotic plaque, coronary artery disease, peripheral




inflamed tissue, the bacterium (a) is specifically retaingggtybhg site of
i nflammation or inflamed tissue due only to replication of the bacterium
that is permtted at the site of inflanmation or inflanmed tissue wthout
clearing of the bacterium by the imune system and/or; (b) is not
targeted to a site of inflanmation ofd inflaned tissue; and/or (c) cannot
differenti ate between inflanmed and non- inflamed tissues. According to

anot heasaspaet , diwsssd s peeveded1t hesuserof aisbaskeri WRddtdMgitis,
preparation of a conposition for detection of an at heroscl erotic pl aque,
cor onBEY 1&PLEA G 18I seddd 1 3@EtsHer al bsvwihr cizeeFe, 7d Varscubarkdi fedise,

cerebrglantery disease. rditi o] j .S, i g[g]ilq_t Y -Rowel
di seas(e, rI (J)_W back pai n% F%g?)%%gtsgd nuc peol%%lpaﬁaﬁ[)t%s%lsr)%,s "t g;n%)l ra earjtytel%l tis,
pol yantdrisei 9r nodesahpitan ditheseic di sease; wherein the bacterium

nduc S Het CREabPROEEENT:  CHRREHRST oi JVE he el urf haE L H019 owi ng
propepkbesin( br thepbacteni vaphs1BONMALNOgeNE 9 dakkeruat ed;siapdhi(:2) when
in a subject, the bacteriumis able to replicate in the subject and is
recoghndeliByet RethAnbneteyivenhas thaefalbpetny mreb¢Biamen in a subject
'of | amed ¢ etushe, RAPEREERE HnhOYEarhbaBiEe OL Fr Kadd it S0P “Tre. wound
or injured(Z2br whweonded & issuEctsi tehof baotéabumt i onabiei nbl argd idatesue due
only to re?hi%%%i%ﬂﬂ%&xﬁh%ﬂ%ﬁcggrEggbgg§ged by the immune system of
the subject; and
(3) when in a subject having a wound or injured or wounded
tissue, site of inflammation or inflamed tissue, the
bacterium:
{(a) is specifically retained at the wound or injured
or wounded tissue, site of inflammation or inflamed
‘tissue due only to replication of the bacterium that
is permitted at the wound, injured or wounded tissue,
site of inflammation or inflamed tissue without
clearing of the bacterium by the immune system;
and/or;
(b) 1is not targeted to a wound, injured or wounded
- tissue, site of inflammation or inflamed tissue;
and/or
(c) cannot differentiate between wounded and non-
wounded tissues or between inflamed and non-inflamed

tissues.

According to another aspect, there is provided the use of a
bacterium in the preparation of a composition for treatment of
a wound, wounded tissue, injured tissue, or a disease

associated therewith in a subject, wherein:




is permtted at the wound, injured or wounded tissue, sitegNgfchbhdamation
or inflamed tissue without «clearing of the bacterium by the I nmune system
and/or; (b) is not targeted to a wound, injured or wounded tissue, site of
inflammation or inflanmed tissue; and/or (c) cannot differentiate between
wounded and non- wounded tissues or B&tween inflamed and non-i nfl amed

ti ssues. According to another aspect, there is provided the use of a

bacteriumin the1lpr epias atda@it c@fiua C ideOnphar $xesdment a0fpré& agund,
wounded tissye, injured tissue, or a disease associated therewith in a
subj ect, wi¥rérR1es By chhopery »é (a1)wewed barpuppamh domsissesiNEahcodi ng

a protein tsuish,abl e fof,hher Qf %AM%H¥&aﬂ@¥ngggshES§%?’J'Hf%é%%e
tissue, inflanmation site, inflamed tissue or a disease assocliate
t her ewi t h; agsdci2yetlhéhbaewéthumeinsl non- pat hogeni ¢ or attenuated; and (3)

when in a subje the bacteriumis.able to replicate in the subject and
i s recogni zed bjtz{) he&%n%)ﬁgecffﬁug}n of tHE W A REr dt g &6t her

aspect, themne is provided the use of a bacteriumin the preparation of a
conposition for treatnent of a disease selected fromthe group consisting
of endocar difti ¥heNpd} ar #PI8Ct ] oBabRCOpaFAUThéeniaditled truciaRrisi gafigosi s) ,

temposal @id eshibySor PAhMANLL 1L Soofogany Al AL dUseaRCor tne
at heroscl eroti c di sease, coronary artery glsease, peri phera vascul ar
di seasgbleettebral artery di sease, auto-i mune di sease, rheunatoid
arthritis, multiple sclerosis and Al zheinmer's
According to ancther aspect, there is provided the use of a
bacterium in the preparation of a composition for treatment of
a disease selected from the group consisting of endocarditis,
pericarditis, low back pain (herniated nucleus pulposis),
temporal arteritis, polyarteritis nodosa, an arthritic disease,
atherosclerotic disease, coronary artery disease, peripheral
vascular disease, cerebral artery disease, auto-immune disease,
rheumatoid arthritis, multiple sclerosis and Alzheimer’s
disease; wherein;
(1) the bacterium comprises DNA encoding a protein
‘suitable for therapy of a wound, wounded tissue, injured
tissue, inflammation site, inflamed tissue or a disease
associated therewith; and
(2) the bacterium is non-pathogenic or attenuated;
and -
(3) when in a subject, the bacterium is able to
replicate in the subject and is recognized by the immune

system of the subject.

According to another aspect, there is provided the use of a
bacterium in the preparation of a composition for treatment of
a site of inflammation or inflamed +tissue, or a disease

associated therewith in a subject, wherein:




di sease; wherein; (1) the bacterium conprises DNA encodi ngsa RERbEIN
suitable for therapy of a wound, wounded tissue, injured tissue,
inflanmmation site, inflamed tissue or a disease associated therewith; and
(2) the bacteriumis non-pathogenic g attenuated; and (3) when in a

subj ect, the bacteriumis able to r Elicate in the subject and is

recogni zed by the i mmune system of the subject. According to another
aspect, there ig1prowiied bherasuof a8s batbericumdiy e pr epas 8¢d Oy of a
conposition for treatnent of. a site of inflammtion or inflanmed tissue, or
a di sease TRISGHLEOEGEPhEFefiPFREFACRIGUBPEdt , @WRerein: 5 March 2007 7f (1)

the bacteriumigoVi byio ehekerag, L4Sherd CydQaeneR; o8 Encherichia
coli; and (2) tﬁeybacteriun1conp?isesE%&&ﬂg%ggggnéga prgﬁéi% SU|téﬁfe for
t her apy of saisibédeoffoicnfthamaptyi of er siiifd arfedinftlicsmnee iom amdiisesaned

associ ated .t wi_th, an t he bacter,i I S._npn- pat hogeni c or
attenuated?agghg 8%)amﬁé%eéggaagﬁgféﬁﬁ?dtﬁggﬁgﬂfgﬁluﬁ??s able to replicate

in the subject aag itsheéetagitiezedmbyit heidmpaeogysicem el dthersidhjest .
Accordi ng to another aspect, there is provided the use of a bacteriumin
t he preparéppon of a conposition for treatnent of a wound, wounded tissue,

injured tissue, (@f a,disease ;assQeiated thgrew th 0,4 sg?] 1o Whey ei n:
(1) the bacterium conprises DNA encoding a protein suitable for therapy of
a wound, wosepdédatesdue,tha smietect i sade,isi nf¢@mmatiarh syt €hei rifriraomed

tissue or g diggase (ye subject.

According to another aspect, there is provided the use of a
bacterium in the preparation of a composition for treatment of
a wound, wounded tissue, injured tissue, or a disease
associated therewith in a subject, wherein:

(1) the bacterium comprises DNA encoding a protein
suitable for therapy of a wdund, wounded tissue, injured
tissue, inflammation site, inflamed tissue or a disease
associated therewith; and

(2) the bacterium comprises DNA encoding a detectable
protein or a .protein capable of inducing a detectable
signal; and

(3) the bacterium is non-pathogenic or attenuated;
and

(4) when in a subject, the bacterium is able to
replicate in the subject and is recognized by the immune

system of the subject.

According to another aspect, there is provided the use of a
bacterium in the preparation of a composition for treatment of
a disease selected from the group consisting of endocarditis,
pericarditis, low . back pain (herniated nucleus pulposis),

temporal —arteritis, polyarteritis nodosa, an arthritic disease,




associated therewith; and (2) the bacterium conprises DNA @@389$Q§bf*
detectable protein or a protein capable of inducing a detectable signal;
and (3) the bacteriumis non-pathogenic or attenuated; and (4) when in a
subj ect, the bacteriumis able to replicate in the subject and is

recogni zed by the i mune system of t'Be subj ect. According to another
aspect, there is provided the use of a bacteriumin the preparation of a

CONPOSsithieddsiQle rotgat N"BNteQbe, @ @Bﬁ&@%s@&@ 5 98nEBE ghOELKONSI Sting
of endocarditis, pericarditis, |ow back pain (herniated nucleus pul posis),
t enporaSAegr idissassol wamebmatli & Heos £11 $gr 904 MUTI TS sE SSamr ch

2007 Q. athesoscl rOLLE: i seasen cagnanary ALl ery. i sease apoylpheral

vascul ar di sease, cerebral ‘artery drsease, auto-1nmune di séase,
art hr diissasmul wihplreiscl erosi s and Al zheiner's disease; wherein; (1) the

bacteriun1conprii S1SNA ﬁncgdingpﬁ rotein suitable for therapy of, a
wound, wounded t'irdsu¥’€i RPGFEGTUM sSUPTHHRT a i Pnf Rissue
or a di seasgitasieciiredchdeipW bl AngblRd, t Beuhasherniiwy &0 pid fes PNA

a

encoding a detectable protein or a protein capable of inducing
det ect abl et18iSg§Ral ; 1 hRIEBt ke Ba&eer i it lanstontpasnegen caordidaasfuat ed;

and (4) mhggsbgigtgubkﬁg%eggpﬁ.bgﬁﬁeriunlis able to replicate in the
subject and 1's recogni ze y the immune system of the subject. According
t o anot her ‘aspedt) ther daicsepriown dethprisass®NEf emcoding a detectable
protein or a protein capable of inducing a detectable
signal; and
(3) the bacterium is non-pathogenic or attenuated;
and
(4) when 1in a subject, the bacterium is able to

replicate in the subject and is recognized by the immune

system of the subject.

According to another aspect, there is provided the use of a
" bacterium in the preparation of a composition for treatment of
a site of inflammation or inflamed tissue, or a disease
associated therewith in a subject, wherein:
(1) the bacterium is Vibrio cholerae, Listeria
monocytogenes or Escherichia coli; and
.(2) the bacterium comprises DNA encoding a protein
suitable for therapy of a site of inflammation or inflamed
tissue or a disease associated therewith; and
(3f the bacterium comprises DNA encoding a detectable
protein or a protein capable of inducing a detectable-
signal; and
(4) the bacterium is non-pathogenic or attenuated;

and




bacteriumin the preparation of a conposition for treatnment \choo®ite of
inflanmation or inflanmed tissue, or a disease associated therewith in a
subj ect, wherein: (1) the bacteriumis Vibrio cholerae, Listeria
nonocyt ogenes or Escherichia coli; a (2) the bacterium conprises DNA
encoding a protein suitable for ther'apy of a site of inflammtion or
inflamed tissue or a disease associated therewith; and (3) the bacterium
conpri ses DNA en&odi mpea déhecd aldudjeprigt eitheorbacpeoienn capalie ofo
i nduci ng a det.ectable, signal; and (42%#1he bacteriymis non-pathogenic or
at t enuat ed:T P Vet htBBOFULAE 5)aRthehSi ASSOSHBFEEL L% HEN®adl BRI Em i s
able to repldieat & rheRigct and is recogni zed by the immne system
of the subject. In a preferred enbodi ment, the m croorgani smor cell
contains a DNA sequence encoding a |um nescent and/or fl uorescent
pr ot ei [#=] t term . nce. encodin | um nescent or
fl uoreis}?:e%tsp %ragfg' g?%d ea sooélgr(l)er%%r’i S%%Qﬁbﬁﬁ‘%g%%ﬁéﬁ%‘e%g‘né%&?lngc%ﬂtﬁﬁeﬁ escent
and f laiorggk erdequenia: n ascodiisy o priafeinesdentan aid bsmatf Meopzssdeaty ed
enbodi msq;a of . khe use.of the_ prgsent invan‘éié{ n, the rricroorﬁ nismor cell
cont ai B A A8 JiRRL e BSFEGH ngERE prisEal ne ‘galﬁeémﬁncf%dﬁﬁlF glﬁgsiagnal
det ecthrhindycamgnadr ¢ fhsaraneent mgtdie (VR )also J.conpieicds M ndDNIg
protein. Furthernore, the protejn can bi nddg src[ontrasti ng

u

Chr oSBT CHHFRUNG I DYUITRRe TRy AU SLRPEPRGRS PFOESER. aui tabl o

devi cempdiin anddtsinng the localization or distribution of |um nescent

and/ or fluorescent proteins in a -
In an altermative preferred embodiment of the use of the
present invention, the wmicroorganism or cell contains a DNA
sequence encoding a protein capable of inducing a gignal
detectable by magnetic résonan_ce imaging {MRI}, e.g. a metal
binding protein. Furthermore, the protein can bind a
contrasting agent, chromophore, or ‘a compound required for

visualization of tissues.

Suitable devices for analysing the localization or
distribution of luminescent and/or fluorescent proteins in a
tissue are well known to the person skilled in the art and,
furthermore described in the literature cited above as well as

the examples, below.

Preferably, for transfecting the cells the DNA sequences
rencoding a detectable prqtein or a protein capable of inducing




tissue are well known to the person skilled in the art andgpgfLlf $dper nore
described in the literature cited above as well as the exanples, bel ow.
Pr ef er abW,03f106448% r ansf ecting the cells the DNA sequencesPCEREREASHY a
detectabl e protein or a protein capable of inducing 5 March 2007 WO

03/ 104485 PCT/ EP03/ 05907 8 a detectgble signal, e.g., a lum nescent or
fluorescent protein, are present in a vector or an expression vector. A
persop sk lled i h%i?rnt.ali,.s famg || arg W {finfxssedee tder epluordbeehiA
sequences can al so be contained1n a reconbinant virus A containing

appr oprohEdne X prEes SPUASERES 4t 63 . VEHEPHDIGT ViR uSERLeERAL L HL s elt

I ncl ude_bacul gwi-rus cghni I hdbi hEUS., w3 o b , ¥irus, an
Aav vEFGECE lp%%v%vﬁugh%s%c% g% W%?Ha— flﬁg%/aéﬁgio%ngﬁggﬁgo be a
r et r oTheuHNAS weknuasicedOMdlny, a IaMbe/, cosidaiwed MM, rReybingat Wirgs
expression.in__mamals, a .sui ; lyed . ARyt Vi rus
"i mmeGPREE 84T Py arﬁ%‘fﬁﬁ’%%a,‘?e (%%Sgliﬁg?tﬁgﬁ r?g%g%sgl ssue an%%o?g?grgsgn
speci thetpredier ussd isefude Preibrabtys, tecONAlaseglindbes ¥atB8ing a
detect able .protein or ,a protein capapl f. Lndyci bl t,gnal
are op&PSELy &/4F15 ﬂk@ﬂeﬂﬁ?’ﬁr‘&s'p?&g&f %ﬁ%%vi g\% r#g%g%gﬁggéfebnsu%hch
pronoker Mve. 8r H-nducithh eveepspt ey alesovebé - Bnavetnarinhes peseon 8Ei | | ed

in the art. For generating th ve cri . Or
const POy BORES0: CRPNBRY or BuBFTy; FRECEARLR Rt WeBa o L Bpuat
sequepggsmlidl, | 8 PASStHbEet Qremdt@aneial &rf hodtmeroweyitomephéoartusThese

met hods include e.g._in vitro reconbi natiqn _techniques_.syntheti t hods
and i mivingsligdeomATEY | BROMREERod< PAVdes q%?‘??’%a’nb?b%éu%t gglfi?,oge

Mol ecy, a6 C %%&ﬁ% LAkl Mrauahsetnd .ediprieFerabd§9) €hled BNAI ng
Har bor Lgbor tory Press, Cold Spring Harbor, NY, for exan_;'_)l e. Neajliods
sequences encoding a detectable protein or a protein capableé

of inducing a detectable signal are operatively linked with a
promoter allowing high expression. Such promoters, e.9d.
inducible promoters are well-known to the person gkilled in

the art.

For generating the above described DNA sequences and for
constructing expression vectors or viruses which contain said
DNA sequences, it is possible to use general methods known in
the art. These methods include e.g. in vitro recombination
techniques, synthetic methods and in vivo recombination
methods as described in Sambrook et al., Molecular Cloning, A
Laboratory Manual, 2% edition (1989) Cold Spring Harbor
Laboratory Prese, Cold Spring Harbor, NY, for example. Methods
of transfecting cells, of phenotypically selecting
-.transfectants and of expressing the DNA sequences by using the

above described vectors are known in the art.

The person skilled in the art knov&s DNA sequences encoding
luminescent or fluorescent proteins that can be used for
carrying out the present invention. During the past decade,
~ the identification and isolation of structural genes encoding

light-emitting proteins from bacterial luciferase from Vibrio




of transfecting cells, of phenotypically selecting transfegiamso@nd of
expressing the DNA sequences by using the above described vectors are
‘known i WOH8/164485 The person skilled in the art knows DNACTFEBWBFES
encoding |um nescent or fluorescent proteins that can be used for
carrying out the present invention. QJri ng the past decade, the

i dentification and isolation of structural genes encoding light-emtting
protejins_ fromMhbacteri cif r Vi by d ' h 7 £344 04485
PCT/ %Y‘ag'g)O?(Begg%are\%ey‘lflf( Be%ya:gggltc feag.-ﬂ,—s S?Ii éeér)lzcjg' g/?gi( Zégg) ,an\%)l- 793) and

fromvibpibo fischerii (Ftoram arcthdr GmowmNucNuicdeaci dscRds. Res. (1D88),
177), firefly_luciferase.{de. Wt et al ., I | 1. I ol ( 7 ,

725- 7&373’?8geq&8%5n f :bﬁ?g%éu&?"é’&fﬁr@ts&i &‘%D(E?ggr?etr 3t .M,°7lBi e o
(198733013267 13@2)g7)Renidds- 731G f elcag@dfimomiReni | hequepkhormistotdaenz et

al ., 'PNAS USA 88 (1991), 4438-4442) an reen fluore proteiLn.from
AequofBEasheEt opta 2br ashBioghent ,._@englg?ﬂ) ( 1%%3?’;%@%33)8 1deen

descrihedsihatakl oy e 9naCiAg iHo R eftickealz \dy uges, bases usm $8 ght

em ssion. %‘?ansfor mat i on and expression of these genes_ in bacteria allows
det ec{1981bf BABBetidR)candhicwsen tHluanescant @ratrin oiFr PR gAGIHAREGRng

canera,ot indi vi acter] fd@k8SC I-CIOSEORe HEBgeDbr echt
et al T’%CEE?F%ﬁcéb%%%‘e 1 )A,f‘l'szgg’%ﬁ,ﬁm(&%?ﬁ ’e?ﬁagl'.rﬂ,ﬁﬁms 83 (1986),
9080- d888%ibéhakhibe etllaw ,tl8ei eneeingl3of1detterda?-c@0syirpsRs foa88@ genes
have been g essed in a variety. of .organi . r.-acli-vaty based
on |Gt HIPEE] GHUARToN | LGS OB Ot REhi FPBORaa8™r ot o as
denongénakedn hadduziobi @l Iess diegent f.bin ofthdaxyttenpileds raiorkes swoth
i nfected rqot nodules by |qw l.ight. imgin Legocki,. et ,
( 1986¥5e0B36. 9585 eoelv@éthéﬂa%tallz“?a%l.nﬁoﬁ%ﬁ%l? BF 3 ?V”l%&é‘]( 1’55%?5, *§%7-399).
Fusi ogn@trt hahd URIoREEcEHY RigeResdpesulkmsebrecht et al., Science

227 (1985), 1345-1347; I.egocki et al., PNAS 83 {1986), 9080-

9084; Chalfie et al., Science 263 (1994), 802-805).

luciferase genes have been éxpressed in a +wvarlety of
organisms. Promoter activation based on light emission, using
luxAB fused to the nitrogenase promoter, was demonstrated in
Rhizobia residing within the cytoplasm of cells of infected
root nodules by low light imaging (Legocki et al., PNAS 83
(1986), 9080-9084; O'Kane et al., J. Plant Mol. Biol. 10
(1988), 387-299). Fusion of thga lux A and lux B genes resulted
in a fully functional luciferase protein (Escher et al., PNAS
86 (1989), 6528-6532). This fusion gene (Fab2) was introduced
into Bacillus subtilis and Bacillus megatherium under the
xylose promoter and then fed into insect larvae and was
injected into the hemolymph of worms. Imaging of light
emission was conducted using a low light video camera. The
movement and localization of pathogenic bacteria in transgenic
arabidopsis plants, which carry the pathogen-activated PAL
promoter-bacterial luciferase fusion gene construct, was
demonstrated by localizing Pseudomonas oOr Ervinia spp.

infection under the low light imager as well as in ‘tomato




in afully functional luciferase protein (Escher et al., PNAB,860,d71989),
6528-6532). This fusion gene (Fab2) was introduced into Bacillus subtl lis
and Baci WMOUs/1f#8at heri um under the xyl ose pronoter and PO®EPIZEEIMNt O
i nsect larvae and was injected into the henol ynph of worns. |magi ng of
light em ssion was conducted using gylow light video camera. The novenent
and | ocal | zati on of pathogenic bacteria in transgenic arabidopsis plants,
whi ChoSaREY it PALNAgeOs Aphiuabed RBhackialLels hasd piy pl pluet fsease
f usi oﬁ gene construct, was enonstrated by | ocalizing seudononas or
Er vi nitd 6s 3296 nf &O-78A -under the |ow I i ght inmager as well as in tomato
------------ 5 March 2007 WO 03/104485 PCT/ EP03/ 05907 10 plant and stacks
of potatoes (G acomn and Szalay, Plant Sci. 116 (1996), 59-72). Thus, in
a nor &hmsef ednedaenhodé mapte £ eteed uremEEtaEntor tfh%oﬂé%ﬁcﬁﬂ&t ePh
prese I n_the abov Gri be or S ce | u RFP or
AP REY Lot e Attt onF e T Pt B 2 ranarEe "Ss5ERsady
addednﬁuﬂﬁdr@aﬁi@ud‘r aeldedandludrfermslegnRFPapim&FH.or |ight enission. In
contrast, while visualization of GFP fluorescence does not require a
substrate, an excitation light source is needed. Mre recently, the gene
cl ust g1 1encedi ngHehe 1haiferiaabsl uciereaseedandinhhe lqma:it@'rirs f oegpioei di ng

decanal wthin the ce Whl ch_incl udes_ | uxCDAB

Xenor RERSFEIFHHN rkhe i 3% ndrcaie B&Ift 8?’%%%}1%@{%%9%992)
5371- 53831)1 P@{lgﬁgner i o Icﬁzﬂﬁ@@thl whike etrisalalizairion). oBi 68Rem 201
(1991), 161-167) and transferred, into bacterja resultin itn continhuous
| i ght TéMoTrEssRrG e GiG5eh deit %?@&B%e%oﬁ@ﬁtﬁﬂﬁd §ﬂb§f‘f’ég5 %Ejélri g‘ z- Pi nas

and Waldg-deeng IR ddP9Mord 6844t 1y Bagher g@nsoalabBergehbeding the

bacterial luciferase and the proteins for providing decanal

within the cell, which includes luxCDABE was isolated from
Xenorhabdus luminescens (Meighen and Szittner, J. Bacterio.‘;.
174 (1992), 5371-5381) and Photobacterium leiognathi (Lee et
al., Eur. J. Biochem. 201 (1991), 161-167) and transferred
into Dbacteria resulting in continuous light emission
independent of exogenously added substrate (Fernandez~-Pinas
‘and Wolk, Gene 150 (1994), 169-174). Bacteria containing the
complete lux operon sequence, when injected intraperitoneally,
intramuscularly, or intravenously, allowed the visualization
"and localization of bacteria in live mice indicating that the
luciferase light emission can penetrate the tissues and can be
detected externally {Contag et al., Mol. Microbiol. 18 (1995),
593-603).

Thus, in an even more preferred embodiment, the microorganism
or cell containing a DNA sequence encoding a luciferase.
additionally contains a gene encoding a substrate for a

luciferase.

Preferably, the microorganism is a bacterium. Particularly
preferred is attenuated Salmonella thyphimurium, attenuated

Vibrio cholerae, attenuated Listeria monocytogenes or E.coli.
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I ntramuscul arly, or intravenously, allowed the visualization and

| ocal i za™OdKW/16448hacteria in live mice indicating that thecTiErei/dseease |ight
em ssion can penetrate the tissues and can be detected externally (Contag
et al., Mol. Mcrobiol. 18 (1995), 593-603). Thus, in an even nore
preferred enbodi nent, the m croorganism or cell containing a DNA sequence

encodi agrarhyeifengse -Addiddonabhyncopkal Npadefiene epsednNg ansybstgate
for a luciferase. breferably, the m croorganismis a bacterium
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virus, vAAYs as Verrcdwiruyiewe. are al so useful for the diagnostic and
t herapeutic uses of the present invention. Preferably, the virus is
Vaccinia virus. Preferably, the cell for the uses of the present invention

is a ppefeLaBbycethesuehlagor shemiget| ofhthé passbért aitedmigoms v a
het er ol ogous, concernin he organjsm In_a further preferred enbodi nent,
e’ m BROGR b o e Gl 2SR LS CRLL oMLl dath dif | DHE LR
ruc- gf ReLERHESGHEOE cE6ASSLAL By WHE b s the Renilla luciferase (ruc)
and Aequorea gfp cDNA sequences under the control of a strong synthetic

early/late (PE/L) pronoter of Vaccinia or the | uxCDABE cassette. In a

pref er fad Jspupfhdhe pHeFedega B ithtCel the da8erbbedanabrvert heepr ot €i n
suitable for the therapy of di seases associated with wounded or inflamed
ti ssueUPpkal AphdiwscPEpeent dp¥sehien| €opkadngy fe TECTHY SEPFEFRER™h or an

cassgette which contains the Renilla luciferase (ruc) and
Aequorea gfp c¢DNA sequencegs under the control of a strong
~synthetic early/late (PE/L} promoter of Vaccinia or the
1uxCDABE cassette.

In a preferred use of the microorganisms and cells described
.above the protein suitable for the therapy of diseases
associated with wounded or inflamed tissue like
"~ atherosclerotic diaseasge is an enzyme causing cell death or an
enzyme causing the digestion of debris, e.g. in the interior
‘of an atherosclerotic plague causing the plague to collapse
under the force of the intraluminal blood pressure. Suitable
enzymes' include a lipase, protease, 1lysozyme, proapoptotic
factor, PPAR-agonist etc. If the inflammatory component of
atherosclerosis should be treated suitable compounds are
cortisol, corticosteroid analogs, cyclooxygenase and
cyclooxygenase-2 inhibitors, colchicine, methotrexate, NSAIDs,
leflunomide, etanercept, minocycline, cyclosporine,
thalidomide, infliximab, IL-10, 6-mercaptopurine, azathioprine
or a cytotoxic agent. Some of these compounds might be in the

.form of pro-drugs.

Accordingly, the protein expressed by a microorganism of the

invention can be an enzyme converting an inactive substance
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at heroscl erotic plaque causing the plaque to collapse under the force of
t he i nt rAIOW3HIHEBS bl ood pressure. Suitable enzynes incl uBET/EPVI/|SasTe,

prot ease, |ysozyne, proapoptotic factor, PPAR-agonist etc. If the

I nfl ammat ory conponent of atherosclierosis should be treated suitable
conpounds are cortisol, corticosteroid anal ogs, cycl ooxygenase and
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the protein expressed by a m croorgani smof the i%_é?ention can be an enzyne
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Preferably, the “gene encodi ng an enzyne as di scussed above is directed by
an i neugi-bl &he ermversidd! 19Hride PRI IS gLkt Ehe eagtivenguRgRIBFE| on of
the prg- | 4 ty nky, ogRUESTED t BArtBLGEE L) SSue,
e.g.,og%g{ggﬁég£gnI?gﬁg%i%%fééﬁggiggﬁﬁ?ﬁ?néygbgﬁ, nmet al -, aerobic? host
cel | - hedtitg- ,pitel | Lightt e- metal i ssaeropdesi-ii did lﬂﬁkﬁ@vp@%W%ter?e%%reover
the delivery systemof t ent. 4 el | I dder apphkcati on
of coffy&thids” i i‘?%%%‘b?dsg%cﬁgﬁzngﬁ‘d%‘?ig’?gd PromEEeE: a&}sﬁdue TG their high
t OXi Cidieyl iwkery SysistmncablEy ahel iEtesent dustenttien f #oten hall lowsy EBfnot be

evel SPRIERSIO. 9F COrRRYBEs” Fal SRR S e (R0, PR GAE B0 eve
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ete. or due to the fact that they cannot be administered, e.dg.,
intravenously in sufficiently high dosages to achieve levels
inside, e.g., sinuses, abscesses or across the blood brain
barrier. Such combounds include thalidomide, cytotoxic drugs,

antibiotics etc.

Furthermore, the microorganism or cell of the present
invention c¢an contain a BAC {Bacterial Artificial
Chromogome)or MAC (Mammalian Artificial Chromosome) encoding
geveral or all proteins of a specific pathway, e.g.
woundhealing-pathway, such as TNF-alpha, COX-2, CTGF etc.
Additionally, the cell can be a cyber cell or cyber virus

encoding these proteins.

For administration, the microorganisms or cells described above
are preferably combined with suitable pharmaceutical carriers.
Examples of suitable pharmaceutical carriers are well known in
the art and include phosphate buffered saline solutioms, water,
emulsions, scuch as oil/water emulsions, various types of
wetting agents, sterile.solutions etc.. Such carriers can be
formulated by conventional methods and can be administered to
the subject at a suitable dose. Administration of the
microorganisms or cells may be effected by.different ways, €.9g.




Furthernore, the mcroorganismor cell of the present i nveRiiON2GAN
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preferred therapeutical use is the_preparation of a
being administered concurrently.

A preferred therapeutical wuse is the preparation of a
pharamaceutical composition for the treatment of endocarditis,
pericarditis, imflammatory bowel disease (e.g. Crohn’s disease
or Ulcerative colitis), 1low back pain (herniated nucleus
pulposig), temporal arteritis, polyarteritis nodosa or an

arthritic disease.

In the past few years, there has been many reports showing
evidence for Chlamydia pneumoniae, Heliobacter pylori, CMV,
HSV and other infectious agents inside atherosclerotic
plagques. The presence of these infectious agents within
atherosclerotic plaque suggests that the interior of the
plagque is a protected environment that permits replication,
otherwise these infectious agents would be cleared by the
immune system. Moreover, there is considerable evidence that.
an inflammatory process is present within the interior of
atherosclerotic plaque. Accordingly, it dis reasonable to
assume that this disease can be diagnosed and treated by the
microorganisms or cells of the present invention that - after
intravenous injection - will penetrate into the
atherosclerotic plaque where they start to replicate. After a
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pericarditis, inflanmatory bowel disease (e.g. Crohn's disease or
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di seas€, peripheral “vascular di Cer ebr artery "di SeaSe€.
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treatnents, li.ke I.l,oon .anqgi oplasty, .stent.placenent, caoronary artfery

bypas scaFgFf'fi endarterectomy, aor&:&-femoral bypass gra%t. arn oéltler
invasive procedures. Moreover, plagque in inaccessible regiomns,
such as the basilar and middle cerebral arteries can be
treated wusing the therapeutic approach of the present

invention.

For' the therapy of wounds, fractures, surgical incisions and
burns the microorganisms of the present invention are
preferably combined with proteing like transforming growth
. factor (TGF-alpha), platelet-derived growth factor (PDG-F),
keratinocyte growth factor (KGF) and insulin-like growth
factor-1 (IGF-1), insulin-like growth factor-binding proteins
(IGFBPe), IL-4, IL-8, endothelin-1 (ET-1), connective tissue
growth factor (CTGF), TNF-alpha, vascular endothelial growth
factor (VEGF), cyclooxygenase, cyclooxygenage-2 inhibitor,
infliximab (a chimeric anti-TNF-alpha monoclonal antibody),
IL-10, lipase, protease, lysozyme, pro-apoptotic factor,
peroxisome proliferator-activated receptor (PPAR) agonist {or
contain expressible DNA-seguences encoding said proteins}. For
the treatment of infectious diseases, the microorganisms of
the present invention are preferably applied in combination
‘with antibiotics. For the treatment of auto-impmune and

inflammatory - diseases, including reumathoid arthritis,
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For the therapy of diseases |ike, at heroscler05| , the mcroor.ganis
the treatment of Alzheimer’s disease, the microorganisms o

the present invention are preferably applied in combination
with one or more agents listed above with respect to auto-

immune- or inflammatory diseases.

Finally, the above described microorganisms and cells are
useful for (a) monitoring the efficacy of an antibiotic
regimen, preferably based on light extinction or (b) comparing
the resigtance of various sutures and implantable materials to

bacterial colonization.

Brief description of the drawings

Figure 1: Visualization of ‘bacteria intravenously injected

into nude mice

Nude mice were injected with 1 x 10’ attenuated Salmonella
typhimurium (A) or 1 x 107 attenuated Vibrio cholera (B). Both
si.:rains were transformed with pLITE201 carrying the Iux
operon. Photon collection was for one minute 20 min after

bacterial injections.

Figure 2: Visualization of S. typhimurium in the same animal
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. obser varganipar EudmNote wovededr veghnpaeté@)with 1 x 107 attenuated S.
typhimurium On the first observation period, bacteria were di ssem nated
t hroughout the body of the animal (A). Two days |later, bacteria were

cl ear epiguee Bhe vdriuearli 2sittilort ef eXcephodbaraf int hhe meins cmimmibhdowend t he

ear ta rggion | ndi cated b arrows (B) . On day 5, the animal had
been agﬂe—LGEELQQE—EH%——BﬂgHﬁEQﬁafrontthe wounded regions (O).

Nude mice were injected with 1 x 107 attenuated V. cholera. On

the first observation period, bacteria were visualized in the
liver region of the animal (A). Five days later, bacteria were
cleared from the entire animal with the exception of the
incision wound as indicated by the arrows (B). On day 8, the

animal had been able to clear the organism from the wound (C).

Figure 4: Vigualization of V. cholera in an immunocompetent
C57 mouse '

1 x 107 attenuated V. cholera were intravenously injected into
the animal. Light-emitting bacteria colonized the ear tag on
the forth day after bacterial injection (indicated by the

white arrow).

Figure 5: Visualigation of 1light emitting bacteria in the

liver of rats

Sprague Dawley rats were intravenously injected with 1 x 10°
attenuated E. coli transformed with the plasmid DNA pLITE201 .
carrying the Iuxcdabe  operon. Photons were collected
immediately after infection for one minute under the low light
imager (Night Owl). Light emitting bacteria were visualized in

"the liver of the whole live animal.

Figure 6: Colonization of rat hearts with light emitting




Figure 3: Visualization of V. cholera in the same ani mal O0Y%Qk,clbos day
observation period Nude mce were injected with 1 x 107 attenuated V.

chol er a. WON3/104485 f i r st observation period, bacteria werepgigredosaerd i n t he
liver region of the animal (A). Five days |ater, bacteria were cleared
fromthe entire animal with the excepgyon of the incision wound as

I ndi cated by the arrows (B) . On day 8, the aninmal had been able to clear
the or getsswifa om the wound (C). Figure 4: Visualization of V. cholera in

an i noconpet ent npuse 107 attenyated V. chgplera were
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| uxedabe operon did not |ead to colonization of the hearts of control
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% 10° attenuated E. coli, the hearts, livers, and spleens were

excised and cultured overnight. Light emitting bacteria were
visualized under the low light imager (Hamamatsu) din all
specimens from the catheterized rats (2-C), while in the
control animals, bacteria were detected in the liver (A} and
spleen (B} but not the heart (C).

The present invention is explained by the following examples.

Example 1l: Materials and Methods

(A)Bacterial strains

The strains used were a non-pathogenic laboratory strain

Escherichia coli, gstrain DH5, attenuated Salmonellia

‘typhimurium (817207 hisG46, DEL407 [aroA544 : : Tnl01] and
attenuated Vibrio cholerae (Bengal 2 Serotyp 0139, MO10
DattRSI).

- (B} Plasmid constructs

The plasmid DNA pLITE201 containing the luxcdabe gene cassette
was obtained from Dr. F. Marines (Voisey and Marines, Biotech.
24 (1998)_56—58).




with light emtting bacteria (B). Figure 7: Detection of resifdpbodracteria
In the organs of rats Three days follow ng intravenous injection of the
rats w tWOD3/194489D8 attenuated E. coli, the hearts, |iverBCT/@pe/sSpizeens were
exci sed and cultured overnight. Light emtting bacteria were visualized
under the low light imger (Hamamatsgy in all specinmens fromthe
catheterized rats (A-C), while in the control animls, bacteria were
detected in the liver (A) and spleen (B) but not the heart (C). The
present | nvent ion is explained by the foll ow ng exanples. Exanple 1:

Mat er gtk B REeRbRRE3EEct erial strains The strains used were a
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Univergity animal care facility at biosafety level two.

(D) Detection of luminescence

Immediately before imaging, the animals were anesthetized with
intraperitoneal injections of sodium pentobarbital (Nembutal®
Sodium solution, Abbot Laboratories, North Chicago, IL; 60
mg/kg body weight). The animals were placed inside the dark
box for photon counting and recording superimposed images
(ARGUS 100 Low Light Imaging System, Hamamatsu, Hamamatsu,
Japan and Night Owl, Berthold Technologies, GmwbH and Co. KG,
Bad Wildbad, Germany). Photon collection was for one minute
from ventral and dorsal views of the animals. A photographic
image was then recorded and the low 1light image was
superimposed over the photographic image to demonstrate the

location of luminescent activity.

‘Example 2: Colonization of cutaneous wounds by intravenously

injected light emitting bacteria in live animals

To determine the fate of intravenously injected luminescent
bacteria in the animals, 1 x 10’ bacteria carrying the pLITE201
plasmid DNA in 50 pl were injected into the left femoral vein

of nude mice under anesthesia. To expose the femoral vein, a

" l-cm incision was made with a surgical blade. Following




materi al s and attenuated pathogens were kept in the Loma LiRgach duiversity
animal care facility at biosafety level twd. (D) Detection of |um nescence
| nredi at@DVW3neMss e | magi ng, the ani mals were anest heti zeHCWEPB/05907

i ntraperitoneal injections of sodium pentobarbital (Nenbutal (r) Sodium
sol ution, Abbot Laboratories, North gsi cago, IL; 60 ng/kg body weight).
The animal s were placed inside the dark box for photon counting and '
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into the"mce was bacterial-strain-dependent. |nj ctlon %f attenuated S.
cbservation period. Injection of attenuate lera in
" the bloodsltreamf, however, resulted in light emission that was
localized to the liver within 5 minutes after bacterial
injection and remained visible in the liver at the one-hour

observation period (Figure 1B}.

The difference in the bacterial digtribution patterns suggests
a difference in the interaction of these strains with the host
once inside the animal. Imaging the same animals 48 h after
bacterial injection showed that all of the detectable light
emission from the earlier time had diminished and was
eliminated completely from the injected animal with the
exception of the inflamed wounded tissues such as the incision
wound and the ear tag region. Inflammation in these tissues
was identified by their red and edematous appearance. Light
emission was detected in the incision wound and/or in the
inflamed ear tag region up to 5 to 8 days postinjection, which
was confirmed by longer photon collection times, i.e. 10
minutes (Figure 2A-C and Figure 3A-C). The absence of light
‘emigsion was not due to the loss of the plasmid DNA or the
~silencing of -gene expression in the bacteria. 1In other
experiments light emigsion in animals could be consistently

detected for up to 50 days. Similar data were obtained in




t yphi murium caused wi de di ssem nation of the bacteria threughenbodshe body

of the animals (Figure 1A). This pattern of distribution was visible

Wit hin 5SW@ia3op4a8s aft er bacterial injection and conti nue#CTEPBR0dEt ect ed at
t he one-hour observation period. Injection of attenuated V. cholera into

t he bl oodstream however, resulted igight em ssion that was |ocalized to
the liver wwthin 5 mnutes after bacterial injection and remained visible
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Example 3: Colonization of catheterized rat hearts subsequent

to femoral wvein injection of light-emitting bacteria

Surgical heart defects were created according to the
procedures previously described (Santoro and Levison, Infect.
Immun. 19(3) (1978), 915-918; Overholser et al., J. Ianfect.
Dis. 155 (1) (1987), 107-112). Briefly, animals were
anesthetized with sodium pentobarbital (60 mg/kg i.p.). A
midline neck incision was made to expose the tight carotid
artery. A polypropylene catheter was introduced and advanced
until resistance was met indicating insertion to the level of
the aortic wvalve. The catheter was then secured using a 10-0
suture (AROSurgical Instrument Corporation, dJapan) and the
incision was closed using 4-0 silk sutures (ZBmerican Cyanamide
Company, Wayne, New Jersey). Placement of the catheter causes
irritation and subseguent inflammation of the aortic valve
(Santoro and Levison, 1978). Control animals did not undergo
the catheterization procedure. Bacteremias were induced by
injection of 1 x 10° light-emitting bacterial cells of E. coli
via the femoral vein. When observed immediately after

infection under the low 1light imager, bacterial colonization




absence of |um nescence in these nornal uninjured tissues. 5pEk] Bgy7mor e,
the experinental data denonstrated that colonization of the injured

ti ssues WO (#/1648%on occurrence in mce. Twenty-four of POT/EPE/EHIN wounds
(82.8 %9 and 12 of 29 wear tags (41.4 % in the mce were colonized by
intravenously injected bacteria. Wurid col oni zati on by intravenously

i njected bacteria occurred following injection of V. cholera in
concentwaat ivmrmh—ilse | v BhellivédSregdberi(@igmld £) ExBmpie Gay€olaberation
of cath zed r earts subse to femar n injpectiop o
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catheters.

These findings indicate that while light-emitting bacteria
injected into the bloodstream via the femoral vein were
cleared from normal tissues, injured or inflamed tissues in
immunocompromised and immunocompetent animals provided sites
" that continued to retain bacteria for an extended period of

time.




coloni zation of the heart with light emtting bacteria, CcoRi4Qlrqpi mals
showed no sign of light em ssion fromthe heart (Figure 6). To determ ne
if low and undetectable | evels of bacteria were present in the tissues,
the heart, liver and spleen were excised fromeach animal and cul tured
overnight. The livers and spl eens #2the rats, which are organs that are
directly involved in bacterial clearance, in both groups showed presence
of light emtting bacteria. Strongclagfd em ssion was detected in the
catheterized heart in contrast to the control heart, which had conplete
absence of emitted light (Figure 7). No bacteria were detected on the
cultured usdheifers Thesetdbhrdi ngstepdingat &n t hate Whairkpaligidn ergst t iang
bacteria i.nj.ectgd i nto the bl fodst rugﬁg] via the fenoral vein were .cleared
5,

from RPRRG" P8 Tiren ot Fnfd I F84UER iH YOHRERGcbhpitni'ded and

I mmun@corpetcent wiaaraiml shprieadicded usi hes tHehdabltoningpedpeéotiet:ai n bacteri a

for an extended period of .tipe. 5 March,2007 .22 C aijr . Use of a
det ect abl e?g)ac%eer |%ﬁ(r:n ?%l%nhésp?%rbﬁaattl}éggﬁn(l) kY a&%ﬁ%%asﬁcl{%ﬁn or detection of
a wound or (2njwireediora wolnjeed, ttlssuadtrrian Sishjebltt , tavhepdiinat beibeadker i um
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in the subj®ct and is recognized by the inmune system of the subject; and

(3) when ip;a gl egl Qayéu'ﬁge@t""‘?ﬁ(}gngg al MHnad 9 %%g?:%ﬁd_or“ﬁé&h%edt he

bacterium (a) is specifically retain at the woun Injured or wounded
ti ssue duetofue,t 6he dpidteairoh of the bacterium that is permitted at the

wound or inluregﬂorigw%gggy%ically retained at the wound or injured or

wounded tissue due only to replication of the bacterium
that is permitted at the wound or injured or wounded
tissue without clearing of the bacterium by the immune
system; and/or

{b) is not targeted to the wound or wounded tissue; and/or
{c) cannot differentiate between wounded and non-wounded

tissues.

2. The wuse of claim 1, wherein the Dbacterium allows for

visualization of the wound or injured or wounded tissue.

3. The use of claim 1, wherein the bacterium allows for external

visualization of the wound or injured or wounded tissue.

4. Use of a detectable bacterium in the preparation of a
composition for detection of a site of inflammation or inflamed
tissue, wherein the bacterium has the following properties:
| {1} the bacterium is non-pathogenic or attenuated; and
{2) when in a subject, the bacterium is able to replicate in the
subject and is recognized by the immune system of the subject;
and
(3) when in a subject having a site of inflammation or inflamed

tissue, the bacterium:




tissue without clearing of the bacteriumby the imune systggn, i@ or (b)
is not targeted to the wound or wounded tissue; and/or (c) cannot
differentiate between wounded and non-wounded tissues. 2. The use of claim
1, wherein the bacteriumallows for _yisualization of the wound or injured
or wounded tissue. 3. The use of claffh 1, wherein the bacterium allows for
external visualization of the wound or injured or wounded tissue. 4. Use

of a detectabl e(bacierbpmindahayprr@@aiﬁéd%t ofhed s CQAMOS| QRO ion
detection of a site, o% | anpmat i on (gr inflamed tissue, wherein the
bacteri um has tR& fbf ]tﬁﬂeﬁlg OrOpeT i BE OBVt hEChakERIiGHHPE ndh- patthogeni ¢
or attenuated; Badte(ﬁ.)umMﬁhBtl hs apetatijteedl, at hthdagter bama sl sabbheid® or
replicate in t he ubj ect. an recogn zed by |rmun mof the
subj ect; and (éﬁlfl\j%eéﬁielctnlsasuseuﬁ’jlé ?u%a?/Jr‘?fg“élgsPtfe Sf bﬁLF ﬁ%’?ﬂ’f

i nflamed ti ssuépmiree slyambmriam/c& March 2007 23 (a) is specifi caI I y
retained at the sjte_of infla tissue due on

replication of t(iﬁ"l’e §%a]é lérFﬁr t% ?)ner:rLﬁl% %tloflhe g?tgro H dr’r'matl on
or inflaned tissumas ghddbrcl earl ng of the bact eri um by the i m‘rune

system and/ or ?pg dhnQt dg?;gféﬁ&akg sggwg'%mg d&%o LihPil

ti ssue; and/or (c) cannot erenti ate ween |n non-1n arred
ti ssues. 5. Thetuswesf- claim4, wherein the bacteri um allows for
visualization of the site of inflammtion or inflaned tissue. 6. The use of
claim4, wherein the bacteriumallows for external visualization of the
site of infPamats orrfor ¢i#imandd tiwdsyein the bacterium allows for

visualization of the site of inflammation or inflamed tissue.

6. The use of claim 4, wherein the bacterium allows for external

visualization of the site of inflammation or inflamed tissue.

7. Use of a detectéble bacterium in the preparation of a
composition for detection of an atherosclerotic plaque, coronary
artery disease, peripheral vascular disease, cerebral artery disease,
endocarditis or pericarditis, wherein the bacterium has the following
properties:
{1) the bacterium is non-pathogenic or attenuated; and
(2) when in a subject, the bacterium is able to replicate in the
subject and is recognized by the immune system of the subject;
and
(3) when in a subject having a wound or injured or wounded
tissue, site of inflammation or inflamed tissue, the bacterium:
(a) is specifically retained at the wound or injured or
wounded tissue, site of inflammation or inflamed tissue
due only to replication of the bacterium that is permitted
at the wound, injured or wounded tissue, site of
inflammation or inflamed tissue without clearing of the
bacterium by the immune system; and/or:;
{(b) is not targeted to a wound, injured or wounded tissue,

"site of inflammation or inflamed tissue; and/or




7. Use of a detectable bacteriumin the preparation of a eqmReshidgon for
detection of an atherosclerotic plaque, coronary artery disease,

peri pheral vascul ar di sease, cerebral artery disease, endocarditis or
pericarditis, wherein the bacteriumhas the followi ng properties: (1) the
bacteriumis non-pat hogenic or att ent/at ed; and (2) when in a subject, the
bacteriumis able to replicate in the subject and is recogni zed by the

i mune system oficf heafndf egiffer@Rdi b8 WOERedd WorgiiRleGhah@awhDgodamund or
injured or mounded tissue, site of inflammtion or inflamed tissue, the

bacterium (a) -t 3S&Fedrf PREYTS, refAMRRY 309 PRB-IRURTSSr H#fUf%d or

wounded tissue, site of inflammtion or inflanmed tissue due only to
repligatiop, of the acteriyum that ermtted .at fhe wound, inpjured or
woundd 1 Rabdd e T A ikt Porb s COMaR 1 DS WAERGT oI Far | ng
of then baﬁt65bmar@yuim&aqﬁnune system and/or; (b) is not targeted to a
wound, injured or wounded tissue, site of inflammtion or inflanmed tissue;
and/or 5 March 2007 24 (c) cannot differentiate between wounded and

non- weundethe t | ssalesoDr dietiveers, inmammanduenorbaidtfelra[rﬁd blBsues.fdd The

use OL £hﬂkzloﬁhﬁfﬁh% égg%ﬁ i on is for detection of an

at her 0sc¢l eroti ¢ roofcéq a8, wherein the bacterium allows
for V|suaI|zat|on of the atherosclerotlc pl aque. 10. The use of claim 8,

wher ey i th@h@a&ggréy e | i | f t
at heroscl erotic plag E%ﬁifPW§ The 5§g£o%H bag#é%ﬁ% & fgiogoﬁhgékfﬁ?%}he
conpo%%%44%12ﬁ510@LﬂﬁzﬂﬂeeathﬂrqaﬂiﬁavérmnﬁiaHMQ nlstratlon into a subject. 12.
The use of any of clainms 1-10, wherein the conposition is suitable for

i ntraperitoneal, subcutaneous or intranuscul ar
1. The use of any of claims 1-10, wherein the composition is

suitable for intravenous administration into a subject.

12. The use of any of claims 1-10, wherein the composition is
suitable for intraperitoneal, subcutaneous or intramuscular

administration into a subject.

13. The use of any of claims 1-12, wherein the bacterium allows for
detection of a wound, wounded tissue, injured tissue, site of

inflammation or inflamed tissue through detection of light.

14. The use of any of claims 1-12, wherein the bacterium allows for
detection of a wound, wounded tissue, injured tissue, site of

inflammation or inflamed tissue based on a signal.

15. The use of claim 14, wherein the signal is detectable by

magnetic resonance imaging.

. 16. The use of claim 14, wherein the signal is detectable by low

light imaging or fluorescence imaging.

17. The use of any of claims 1-16, wherein the bacterium is selected
- from the group «consisting of  Salmonella thyphimurium, Vibrio

cholerae, Listeria monocytogenes, and Escherichia coli.




adnministration into a subject. 13. The use of any of clai g pgdi2p00pher ein
the bacteriumallows for detection of a wound, wounded tissue, Injured
tissue, site of inflammtion or inflaned tissue through detection of

light. 14. The use of any of clains 1-12, wherein the bacteriumallows for
detection of a wound, wounded tissue?5injured tissue, site of inflammtion
or inflaned tissue based on a signal. 15. The use of claim 14, wherein the
signal is detectable by nagnetic resonance inaging. 16. The use of claim
14, wherein the signal is detectable by low 1jght imaging or fluorescence
I magi g 17PeTHE @ ecﬁ?“&ﬂf'oWhEF%&9n$hf Pt Ghieteif ﬁgnﬁhéWQ#Fﬁﬁ?1s
selected fromthe group conS|st|ng of Sal nonella thyphinmurium Vibrio

choleige, blsterla nono%y enes, and Escherichia coli. 5 March 2007 25
18. The- us8Sof &1 & A% réith e BRERPFATIWI LV br FERADEEe. IO 9. Use

of a battetriawméh thecpneparatirgmretl arcomposieti anskae idetectiupneaf, a
wound gérén' redbor wounded tissue 5 a subj,ect, dmhergkn t he bacterium
conpr I's&% &N ESGF R FETBEL BT e %Aroefneqo 8P 29t e cBpRbTE S
induchngratdetecapﬂﬂle sifgiakpcang wheeecorddle ddaeteri dndhasetdian fold ow ng

prope 1 b riumis non-pathogenic or attenuated; and (2) when
in a é% ég%ﬁdﬁ %ﬁ q&%?%ﬁ?ﬁﬁ%? ﬁgperFPe?epllcate in the subject and is

recognlzed(by1Uhebannﬂnen$ystanmfﬂaﬁﬂugesmbjmeatteandtédn ankien in a subject

having a wosnd,Qf, lﬂjyrf&gggtmﬁ?g%%cter§§rg b‘iebégt%e@& ca téaln

specifically retalned {wound “Or T hj ur et n ssue e only
to replicasweieaf aﬂﬁelbacee¢WQMﬂedthatths penwi¢ t tam plfe thwuadbdectiin ur ed
or wounded,,4issue without clearing of the bacteriumby the i mune system

and/ or
(3) when in a subject having a wound or injured or wounded

tissue, the bacterium:

{(a) is specifically retained at the wound or injured or
wounded tissue due only to replication of the bacterium
that is permitted at the wound or injured or wounded
tissue without clearing of the bacterium by the immune
system; and/or

(b) is not targeted to the wound or wounded tissue; and/or
(c}) cannot differentiate between wounded and non-wounded

tissues.

20. The wuse of claim 19, wherein the bacterium allows for

visualization of the wound or injured or wounded tissue.

21. The use of claim 19, wherein the bacterium allows for external

visualization of the wound or injured or wounded tissue.

22. Use of a bacterium in the preparation of a composition for
detection of a site of inflammation or inflamed tissue, wherein the
bacterium comprises DNA encoding a detectable protein or a protein
capable of inducing a detectable signal; and whereiﬁ the bacterium
has the following properties:

(1) the bacterium is non-pathogenic or attenuated; and




(b) is not targeted to the wound or wounded tissue; and/or s pf&dn sRHNOL
differentiate between wounded and non-wounded tissues. 20. The use of
claim 19, wherein the bacteriumallows for visualization of the wound or
injured or wounded tissue. 21. The use of claim19, wherein the bacterium
allows for external visualization ofthe wound or i njured or wounded
tissue. 22. Use of a bacteriumin the preparation of a conposition for

det ection aqb) awisdd @nok sl apathenftdlhameddiicSsyereptieiaeienit hthe
bacterium conprises DNA encodip det ectabl e protein or, a protein capable
of induci nﬁugy%%tt edttaBife T&CGRR ,e‘grﬁz}’ r MR e B e A tuht ®h 3821 §&

foll ow ng phoperties: (1) the bacteriumis non-pathogenic or attenuated;
and 5 Marc 007 26 (2) when in a subject, the hacteriumis able to

opl §cate AT CHen Surobtb ARt (R BRognF Sk ty LPROITHAE Stk Bt he
subj ect; &andgsl) thkebhactrerm wubj ect having a site of inflanmmation or
inflamed ti SSue,, tjtgg baé:éle{.iclé (%)e ésnes eacg ft_ihcal I.yt retfaiir}lefq at Ei%% site
of inflanmation “or 7 nfTarmed Tisdue~dtieonl y toerespﬁ iccati on of "the
bacterium that s perfiamedd atssdbe sidee ohlynftamedplomasioni néf améek ti ssue
W t hout clearin - eri i ne.sys : IS not
targeted to a sig?(géeortflrﬁlﬁn?ﬁg%’rrlaét :B(;Qr%p%}i?%f#a% %fl%ség?ina%%%rgh(%r§ 12)Zé:annot
differentiate bérfvedied rifisgredvwandowonciawfriagedf thessbheste2Bim The thse of
claim 22, wher et e ri llLows for visualization of the site of

i nfl ammati on orhiﬂrrﬁﬂl%arsrggg%lﬁ'ss%/%ﬂ. The use of claim 22, wherein the

bact eri um al | owP¥ ofs exatertagbeted strald dttieonfofinf hanmsttienopri hhfanest i on or

inflamed tissuetissue; and/or

{c} cannot differentiate between inflamed and non-inflamed

tissues.

23. The use of c¢laim 22, wherein the bacterium allows for

visualization of the site of inflammation cor inflamed tissue.

24. The use of claim 22, wherein the bacterium allows for external

visualization of the site of inflammation or inflamed tissue.

. 25. Use of a bacterium in the preparation of a composition for
detection of an atherosclerotic plaque, coronary artery disease,
peripheral vascular disease, cerebral artery disease, endocarditis,
pericarditis, inflammatory bowel disease, low back pain (herniated
nucleus pulposis), temporal arteritis, polyarteritis nodosa or an

arthritic disease;

wherein the bacterium comprises DNA encoding a detectable protein or

a protein capable of inducing a detectable signal; and wherein the
bacterium has the following properties:
(1) the bacterium is non-pathogenic or attenuated; and
(2) when in a subject, the bacterium is able to replicate in the
subject and 1s recognized by the immune system of the subject;
and
{3) when in a subject having a wound or injured or wounded

tissue, site of inflammation or inflamed tissue, the bacterium:




25. Use of a bacteriumin the preparation of a conpositionsifch gigi7ecti on
of an atherosclerotic plaque, coronary artery di sease, peripheral vascul ar
di sease, cerebral artery disease, endocarditis, pericarditis, inflamatory
bowel disease, |ow back pain (herniated nucleus pul posis), tenporal
arteritis, polyarteritis nodosa or / arthritic disease; wherein the

bact eri um conpri ses DNA encoding a detectable protein or a protein capable
of inducing a deapctablgesigitaliiyandruhee®i Act Bre hastierépmibpsdder |
followi ng properties: (1) the bacteriumis non-pathogenic¢c or attenuated;
and (2) when inwgu%%ﬁ e‘é%s,sutehe V&€t & ujrﬁ'l's?mﬁ‘ﬁfcgo?oo eﬁP%kaa‘P i it
subject and is decogrivwed byplhesdidhune systieiotelitdetisdhjieachbermatikd 3)
when in a subjeg% h véngwqm unq or injured or gggﬁg%d tissue, sit% of

i nfl anmation or °t nf Fared ¢4 %k ue *PHESDacter i U™ FéRS9007 SYF (B is
specifical ly refafleohaatiohherwimidanedi njiosed ofthowundethringsueE, tHet e of

i nflammation or _inflanmed, tissue_due only to replication of the bacterium
that is pernitt%%@U%J' gymgﬁ%d?m?ﬁfu?%ﬂ%%? ﬁﬁgﬁ%%ﬁ ti ssue, site of
inflamation or (hfimamed tesseeeditbheutoehearimigrefl ¢hevoundetietisamey t he
| Tune System anl ofe s6bl i 1ok, bR ASEdhO R RN, B) uT ed of mounded
tissue, site of nflammation or inflane I'ssue; an 1'6f c) cannot
differentiate béeweeannpiundietfcandthote Worfithstt Wduwdeds aofl betiveemdedy | amed
and non-i nfl anegd; {4,33U8s. 1, eeTlh?nEfgméH %'dahahz%ﬂvg@%ae{{géﬂ .conposition
is for detection of an atherosclerotic Slaque. ) e use of claim 26,
wherein the bacteriumallows for visualization of the atherosclerotic

pl aqueg. 28rndhguse Ofah 3is 2he rdthiek8bNcbic DAGLAT L4 A lR¥e{ A5n 4t er nal

vi sual i zation of the atherosclerotic plaque.
an atherosclerotic plaque.

27. The use of <¢laim 26, wherein the bacterium allows for

visualization of the atherosclerotic plague.

28. The use o0f claim 26, wherein the bacterium allows for external

visualization of the atherosclerotic plagque.

29. The use of any of claims 19-28, wherein the composition is

suitable for intravenous administration into a subject.

30. The wuse of any of claims 19-28, wherein the composition is
~ suitable for intraperitoneal, subcutaneous or intramuscular

administration into a subject.

31. The use of any of claims 19-30, wherein the bacterium allows for
detection of a wound, wounded tissue, injured tissue, site of

inflammation or inflamed tissue through detection of light.

32. The use of any cf claims 19-30, wherein the bacterium allows for
detection of a wound, wounded tissue, injured tissue, site of

inflammation or inflamed tissue based on a signal.




29. The use of any of clains 19-28, wherein the conpositi 0§ pisch S abl e
for intravenous admnistration into a subject. 30. The use of any of clains
19-28, wherein the conposition is suitable for intraperitoneal,

subcut aneous or intranuscular admnistration into a subject. 31. The use
of any of clainms 19-30, wherein the Pacteriumal lows for detection of a
wound, wounded tissue, injured tissue, site of inflammation or inflaned
tissuest hraugh et esti enagh 132ght whédeinThensseighaanyi sof aet&ddmm149-8P,
wherein the bacteriumallow for detection of a wound, wounded tissue,

i nj ur BA%ET SEUE S8R D 9P anmat i on or i nflaned tissue based on a signal .
5 March 2007 28 33. The use of claim 32, wherein the S|gnal is detectable

t 34, Th f |
'L aoaeiaBl’s Bycl oh CHEOR el Higdh VikiorRainad FPRBFRELI e THE use. of

any oligh@aiimmgigy30r ftheresnetde iDNAiencodes a protein that can bind a
contrasting agent, chronophore, a conpound, or a ligand for visualization
of tissues. 36. The use of any of clains 19-30, wherein the DNA encodes a
f 1 uor 8scenfher ugel uh nescent pﬂaﬁabn19330,Th@emsénothelammlaﬁuxmherein t he
fluor 1 eifl i $idq9L€ 1§ p r d cent
pr ot o oot 58 Hhe ed opana®EPmet Al sl BhEbelard. [ SIS "]

| uci f er azelized The Tkﬁ?aéﬁzﬁt%ﬂﬂﬂqg8Flﬁh€#$N n the DNA encodes bacterlal
luciferase or a firefly luciferase. 40. The use of any of clains 19-30,
wherein the DNA encodes a fusion protein conprising a |um nescent and a
fl uoré8centhpr seei f 4any The gdeivs di%aBf 40hewptr eithet BNADNNGdeodes a
fusi op) RS5LRIA ggmpﬁhéhﬁgsébﬁ%ﬂygok@lhu0|ferase and a green fluorescent
protein. 42. The use of any of cClains 19-30, wherein the DNA encodes a
met al -

37. The use of claim 36, wherein the fluorescent protein is a green

fluorescent protein or a red fluorescent protein.

38. The use of any of claims 19-30, wherein the DNA encodes a
luciferase.
39. The wuse of c¢laim 38, wherein the DNA encodes bacterial

luciferase or a firefly luciferase.

40. The use of any of claims 19-30, wherein the DNA encodes a fusion

protein comprising a luminescent and a fluorescent protein.

41. The use of claim 40, wherein the DNA encodes a fusion protein

comprising a Renilla luciferase and a green fluorescent protein.

42. The use of any of claims 19-30, wherein the DNA encodes a metal-

'binding protein,
43. The wuse of any of claims 19-42, wherein the bacterium is
selected from the group consisting of Salmonella thyphimurium, Vibrio

cholerae, Listeria monocytogenes, and Escherichia coli.

44, The use of claim 43, wherein the bacterium is Vibrio cholerae.




bi ndi ng protein. 43. The use of any of clainms 19-42, wherekRsdeodact eri um
is selected fromthe group consisting of Salnonella thyphimrium Vibrio
chol erae, Listeria nonocytogenes, and Escherichia coli. 44. The use of
claim 43, wherein the bacteriumis Vibrio cholerae. 5 March 2007 29 45.
Use of a bacteriumin the preparati of%of a conposition for treatnment of a
wound, wounded tissue, injured tissue, or a disease associated therewith
in a subject, wherein: (1) the bacterium conprises DNA encoding a protein
suitable for therapy of a wound, wounded tissue, injured tissue,

i nf| afittat i 8i°si%te,® | AR Fieffedd™ i §5uBPYr PECRARHASE fsoki #PBACTHerBWi §9F  and
v (z)ceahﬁerttgcd@ra umd@,n&%r:mataaoge@%@e,ori@t@r@au%ti@guignslr(.—’;3) gm@mé n a
subject, the bacteriumis able to replicate in the subject and is

r ecogAPZRG Byt ﬁéef‘?ﬁﬁfﬁ’el%gt%‘mjoe\‘c%hgheﬁfﬁ]’ect. 46. The use of clai m 45,
wherein the conmpbsi tilon imdtetritmeatsmitiset BNAT aglidddEng Nai SpeHtLIm burn.
47. The use_of b%{ ai_m 4$hor cl ai_m 46, erein t(:s]e protein js %el ected from
the group 2BhsTRYS A§Tof"FERariha, ¥ , "RBPSRT (TICyEE gt BIlEe Fagisr,

| G-- 1, i nsdhfledndeogr ovtte,f athdrarddndt hgsyer obei ns, dikedse | lass8ciated

endot hel i n;cg[ér&v%r%%ecg}lge tissue grow h factor, TNF-al pha, VEGF,

cycl ooxygenase, cyél ooxygenase-2 inhibitor, infliximb, IL-10, i pase,
prot ease, |ysozyde, thpr bagpepiwt iic hastpathcGEXi2 aendhtacRRARdagowi st. 48.

The use of clai r(rkffSwhevl\Qe_Lrneian S ??e ’E,Otﬁ{ n biasctglrfl.%{rllz%ghrreabciaéuscionge Eg(l:a{t deat h
or an enzyne causing the digestion of debris. 49 e use of “crarm 45,
wher ei n t hénpkb¢ ebwbie-tammehzZyarer¢dvanizednber the aipmonar srgstiant e farthact i ve
substance.s?pjech{s_e of a bacteriumin the preparation of a conposition for
treatment of a disease selected fromthe group consisting of

46. The use of claim 45, wherein the composition is for treatment of

a fracture, incision or burn.

47. The use of claim 45 or claim 46, wherein the protein is selected
from the group consisting o¢f TGF-alpha, PDGF, keratinocyte growth
factor, IGr-1, insulin-like growth factor-binding proteins, IL-4, IL-
8, endothelin-1, connective tissue growth factor, TNF-alpha, VEGF,
cyclooxygenase, cyclooxygenase-2 inhibitor, infliximab, IL-10,
iipase, protease, lysozyme, pro-apoptotic factor, COX-2 and a PPAR

agonist.

48. The use of claim 45, wherein the protein is an enzyme causing

cell death or an enzyme causing the digestion of debris.

49. The use of claim 45, wherein the protein is an enzyme that

converts a pro-drug into an active substance.

50. Use of a bacterium in the preparation of a composition for
treatment of a disease selected from the group consisting of
endocarditis, pericarditis, low back pain (herniated nucleus
pulposis), temporal arteritis, polyarteritis nodosa, an arthritic
disease, atherosclerotic disease, coronary artery disease, peripheral

vascular disease, cerebral artery disease, auto-immune disease,




endocarditis, pericarditis, |ow back pain (herniated nucl eySarbb@psi s),
tenporal arteritis, polyarteritis nodosa, an arthritic disease,

at heroscl erotic di sease, coronary artery di sease, peripheral vascular

di sease, cerebral artery disease, %@ i mmune di sease, 5 March 2007 30
rheumatoid arthritis, nmultiple sclerosis and Al zheiner's di sease; wherein;
(1) the bacteriumconprises DNA encoding a protein suitable for therapy of
a wounteummividedattinsiue s, i njulredléi ssUerosiHf haameti-origktes unféased
‘tissue or a disease associated therewith; and (2) the bacteriumis

non- paP %ﬁﬁlc or attenuated; and (3) when in a subject, the bacteriumis
able to replicatg) ithd hGaaS:utbjrﬁEﬁm afihi 14 sk@COgNA Zeehdydine amMmunecsyst em of
the subject S8 of c a imb50, wherein the conppsitiagn _is for

tr eat nent o?lt%allea}ﬁer IO pf aifke. "89G 1788 of LB 4 ° %1 51>=Yfer ei n
t he bact er Lufl @orgiricsess DNA Emﬁxmhemig almmet ebn sai dabkesd omstvepdtnent of
atheroscleggéféﬁ§&§egﬁ§ 53. The use of claim51, wherein the protein is
an enzyne causi ng death or an enzyne causing the digestion of debris.
54. The use of <¢Ehithessbacwherwi nst henpratigigeniis selsatteadatedmatnkie gr oup

consisting of aéﬁi PARG A %%% ec‘# ysrf}?ey%%’c&g&gﬁr?o%]oéﬂl% tfoa%g

PPAR- agoni st . The use of erein the erlunrls
sel ect ed fF@nﬁhﬁeSg¢D%®1o@h%|Sﬁ|rgfqmm18aﬂnbmehha tihypping nely § 0em dﬂtﬁha)

chol erae, Liisi&rd a nonocytogenes, and Escherichia coli. 56. Use of a
bacteriumin the preparation of a conposition for treatnent of a site of

i nflanmation or inflanmed tissue, or a disease associated therewith in a

subj ect, Whe aidt oE1r14 110 PACLRLINN It%e\fb!%&s1Ct!1%lne£§efo}lt%s£fn@nt of
nonocyt ogenes or Escherichia coli; and
an atherosclerotic plaque.

52. The use of claim 51, wherein the bacterium comprises DNA

encoding a protein suitable for treatment of atherosclerotic disease.

53. The use of claim 51, wherein the protein is an enzyme causing

cell death or an enzyme causing the digestion of debris,

54. The use of claim 51, wherein the protein is selected from the
group c¢onsisting of a lipase, protease, lysozyme, proapoptotic

factor, and PPAR-agonist.

55. The use of any of claims 45-54, wherein the bacterium is
selected from the group consisting of Salmonella thyphimurium, Vibrio

cholerae, Listeria monocytogenes, and Escherichia coli.

56. Use of a bacterium in the preparation of a composition for

treatment of a site of inflammation or inflamed tissue, or a disease
associated therewith in a subject, wherein:

{1} the bacterium is Vibrio cholerae, Listeria
.monocytogenes or Escherichia coli; and

{2) the bacterium comprises DNA encoding a protein

suitable for therapy of a site of inflammation or inflamed

tissue or a disease associated therewith; and




(2) the bacterium conprises DNA encoding a protein suitabkerfex 26dyer apy of
a site of inflammation or inflamed tissue or a disease associ ated
therewith; and 5 March 2007 31 (3) the bacteriumis non-pathogenic or
attenuated and (4) when in a subject, the bacteriumis able to replicate
in the subj ect and is recogni zed by ilae i mmuune system of the subject. 57.
The use of any of clains 45-56, wherein the conposition is suitable for

i ntraperitoneal ,(35UbgdItbAREOHSuPIi d %haﬁ»@&gje@l&c g dteshath Ot o a
subj ect. 58. The use of any of clains 45-56, wherein the conposition is

suitabl e for .nt#bv%%fhslwmwogﬂzauw.%%eal%b}%cétblesgo TRELiGE Of any

of clainms 4bh-%8e whejeit dme haciesdgiizabl ys ther imwhsslakyzadd abr ofhead
wound, vvounded tissue, inflammation site, inflanmed tissue or a disease
associ at ed“PReFEwi th. 60. The use of any of claims 45-58, wherein the
bacteriumall ows for external visualization of a wound, wounded tissue,
inflagyatigp site,  dnflamed tissue gr_g di sease, associated therewith. 61.
The udé: of TARy "5F Afai HY 43t 58 3Wher éPn°Phe "BRET Y i UM aFPBRRSFOrPD dit ect i on
of a woumkld nj dired tisswpsrivoomddd ti sasdeytdmdfcduamuasdi on igirhepstmfdraned

tissu ' sqociated therewith through detection of light. 62.
The u%(iaﬂ %éc%l%g &SO % igtg%%c ‘Wherein the bacteriumallows for detection

of a wound, injuredtlssue wounded tissue, inflammation site, inflamed

ti ssugg or %}1 |§1§gse)fa eg ‘E‘Qﬁe\@% %? %legre%l a, eS| gnalo 3 :?;LOHT_he use of

claim62, erein the 5|gn fagneti c resonance i'ragi ng.
64. Theltakdeoffor| amimaGEHOtAhe&cewmltSIueas;cgnaJntlosad@tke]@tcabl e by low Iight
i mgi ng or fluorescence imging. r,

59. The use of any of claims 45-58, wherein the bacterium allows for
visualization of a wound, wounded tissue, inflammation site, inflamed

tissue or a disease associated therewith.

-60. The use of any of claims 45-58, wherein the bacterium allows for
external visualization of a wound, wounded tissue, inflammation site,

inflamed tissue or a disease associated therewith.

6l. The use of any of claims 45-58, wherein the bacterium allows for
detection of a wound, injured tissue, wounded tissue, inflammation
site, inflamed tissue or a disease associated therewith through

detection of light.

62. The use of any of claims 45-58, wherein the bacterium allows for
detection of a wound, injured tissue, wounded tissue, inflammation
site, inflamed tissue or a disease associated therewith based on a

signal.

63. The wuse of c¢laim 62, wherein the signal is detectable by

magnetic resonance imaging.

- 64. The use of claim 62, wherein the signal is detectable by low

light imaging or fluorescence imaging.




5 March 2007 32 65. The use of any of clains 45-64, wherefMdrélezdpact eri um
has the follow ng property or properties when in a subject having a wound
or injured or wounded tissue, site of inflamation or inflaned tissue: (a)
the bacteriumis specifically retained at the wound or injured or wounded
tissue, site of inflanmation or inffaned tissue due only to replication of
the bacterium that is permtted at the wound, injured or wounded tissue,
site ef.infhanasd i on iy ioff | cragehst isssue, Wokdaulh aleanjaR@er Ofn thes hagt erium
by th igmme s?/qstem and/ or; %bz therﬁﬂaqt eriumis not targeted to a wound,
i nj ur 83 O R HAART 1Y FuPToBPEE! afndt PO Ot NP aRed TRELEF

and/ otn{w)ed he bacidrd wiseasnodid Effeiﬁﬂtdn&IaE1bﬁtd\£&ﬂlfMﬂQﬂeﬁs®ﬁhd

non- wounded ti ssues, ,or bbe ween i.nfl anmed a(ﬁ% non- I%{mqT hl ssues, 66. Use
of a bacteriumif tHe prEpar att or? SPe5 Eorhdsi £F ?1“? 2% Fa5t WM 6F a
wound, wounded im;smsaei, o] umedncﬂe@sua,ssue a diseasef asgaemasebd herew t h

in a subject, flamed (tlssuge Qacte cor rllcsal leIIZl)Néfer%Eodiongta .pr ot ein
sui table for therap of a u8 wou edotl injured trssu

inflammti on sitlkst iisf pamidtted sue toe aouhc‘s,eamauae@om atethdetihetswiet, h; and
(2) ne bacter! URLEOP!| S5 SACRY! 00 Puflet SELANLE i REOLE! b1 01 AP Ot el

capabl e of inducing a detecta bac eri
non- pat hogeni ¢ @f ttet baabeetin é@rydt(la)lmmmﬁ puseersuljnédbr; t he bacteriumis

able to repli cagikg L tﬂl‘%t%?%ﬁcisa@%t [ %gg%q:ggmtg}eg Q%u}églet;h@}%% ?)\ést em of

the subject. The use o arm ereirn the co
treat nent of avdygedurtdssifei §ibh of bufiammation or lnflamed tissue;

and/or
(c} the bacterium cannot differentiate between wounded and
non-wounded tissues or between inflamed and non-inflamed

tissues.

66. Use of a bacterium in the preparation of a composition for
treatment of a wound, wounded tissue, injured tissue, or a disease
associated therewith in a subject, wherein:
(1) the Dbacterium comprises DNA encoding a protein
~suitable for therapy of a wound, wounded tissue, injured tissue,
inflammation site, inflamed tissue or a disease associated
therewith; and
(2) the bacterium comprises DNA encoding a detectable
protein or a protein capable of inducing a detectable signal;
and ‘

(3} the bacterium is non-pathogenic or attenuated; and
(4) when in a subject, the bacterium is able to replicate
in the subject and is recognized by the immune system of the

subject.

67. The use of claim 66, wherein the composition is for treatment of

a fracture, incision or burn.

68. The use of claim 66 or claim 67, wherein the protein is selected

from the group consisting of TGF-alpha, PDGF, keratinocyte growth -




68. The use of claim®66 or claim®67, wherein the protein isnggbiegdged from
the group consisting of TG al pha, PDG&-, keratinocyte growh 5 March 2007

33 factor, 1G-1, insulin-like growh factor-binding proteins, IL-4, IL- 8,
endot hel in-1, connective tissue gro factor, TNF-al pha, VEGF,
cycl ooxygenase, cycl ooxygenase-2 inhtbitor, infliximb, IL-10, |Iipase,

prot ease, |ysozyne, pro-apoptotic factor, COX-2 and a PPAR agonist. 69.
The usecodr ClISFRLE6inaierel hké herqWtol €abtbB-Hihd@AFY FEo CASI, NYL- c,teL-death

or angenz us_ g the digestion of debri 0. e f cl aim

oherafh FHECHIAHEY, PEeLREThe e “BoMIE (Erofr o Mo Mo Whhet i ve
subst amclamxz/j;enwse, of cychacteydnanei-a t hennpbepar at i anfof xanatonposition for
treatpe i se Iected fromth roup_consi s rditis,
per i carlg‘%tl s 0(1@% g(:k %a. o (Her’ nlfoatagapﬁﬁgjr eu‘g‘-’lCto poésq%l% atngrrpo(rjéa)ﬁ%%
arterﬁg®mﬂstpolyarter|t|s nodosa, an arthritic dlsease at herosclerotic

di sease, coronary artery disease, peripheral vascular disease, cerebral
artery disease, auto-imune disease, rheumatoid arthritis, nultiple

scl er 88i s &l W helf nekdig cﬁ%ea@ereimheln@imoi(eﬁ)l tise abacheyne TG Ses

DNA epepdig 8 Bfogr?'éﬁzyae'&é@l% Phe [ IR off of ynd, wounded tissue,

injured tissue, inflanmation S|te nme t|ssue or a disease associ ated
therewith; and (2) the bacterlun1conpr|ses DNA encodi ng a detectable

prot e, orrige POt eblR CaARZR! &c0f JHadUChNG A qﬁto%gaa-bll@ 0N 7ymedNd,ot3) the
bacteriumis non-pat hogenic of attenuated; and (4) when in a subject t he

bact efPRHALLS ébP%PT4¥WﬁeﬁPF%deaCtﬁvﬁh%PQﬁHﬂ@§ét and is recogni zed by the
i mmune system of the subject. 72. The use of claim 71, wherein the

cmmomtlonlsfortremnem of
- Use of a bacterium in the preparation of a composition for

treatment of a disease selected from the group consisting of
endocarditis, pericarditis, low back pain {(herniated nucleus
pulposis), temporal arteritis, polyarteritis nodosa, an arthritic
disease, atherosclerotic disease, coronary artery disease, peripheral
vascular disease, cerebral artery disease, auto-immune disease,
rheumatoid arthritis, multiple sclercsis and Alzheimer’s disease;
wherein;

(1} the bacterium comprises DN2& encoding a protein
suitable for therapy of a wound, wounded tissue, injured tissue,
inflammation site, inflamed tissue or a disease associated
therewith; and

{2) the bacterium comprises DNA encoding a detectable.
protein or a protein capable of inducing a detectable signal;
and

{3) the bacterium is non-pathogenic or attenuated; and

(4) when in a subject, the bacterium is able to replicate
in the subject and is recognized by the immune system of the

subject.

72. The use of claim 71, wherein the composition is for treatment of

an atherosclerotic plague.




an atherosclerotic plaque. 5 March 2007 34 73. The use of 5 gL a0b:
wherein the bacterium conprises DNA encoding a protein suitable for
treatment of atherosclerotic disease. 74. The use of claim 73, wherein the
protein is an enzyne causing cell dgﬁth or an enzynme causing the digestion
of debris. 75. The use of claim73, erein the protein is selected from
the group consisting of a |lipase, protease, |ysozyne, proapoptotic
fact off 3. andhPPAReagoni silaimb. 7The wisee0f ahy Obacdaaiim 6&omPrniswbermian t he

bacterium.is sele t ed fr r consi st of Sal nonel

ChyphPROTER PEFFBC corapie cif SEBRFRfRoRic T By S TRt ELcIERPohi a
coli. 77. Use of a bacterlunlln the preparation of a conp05|tion for

treat ggnt te.of.i.nfl on. or nflaned ti.ssue, di sease
hssoct &t ed Phershs €T OB BhERRiRorbf AT HE° R e8Pl FETGIR i o
chol eratkl d9a§mepraanrﬁnnwmytcgnﬂmag mheEsE¢EHUMoh|afcﬁﬂhrlsand (2) the
bacteri um conpri ses DNA encoding a protein suitable for therapy of a site

of inflammation or inflamed tissue or a di sease associated therewith; and
(3) tRe- bather ween ebnpkdiges’ SDNAhene bli hlge apdetesat disl eelprot@i firar fhepr ot ei n

capableog! iddlustagy dategtabl e, d;%.lg”% cell (4 gk‘ggéﬁacﬁv%r GhBM S

non- pat hogeni ¢ or nuat ed; en N a

abl e f%F?Qﬁﬂ|a@§tBPAR1%$0Phétsubject and is recognlzed by the i mune system
of the subject. 78. The use of any of claims 66-77, wherein the
conposition is suitable for intraperitoneal, subcutaneous or intranmuscul ar
admi ni &t r aFi®n USAt Pfa 30B] &t . CYBIMSThE6DE®D oftharsinmf thEaiRStEEiRR, iwher ei n

the coamasidd @RohSthes Wrbabl 8od Sifs iRl 8¥ B AANL NESLL B9 yhNt &&ﬁubl ect.

cholerae, Listeria monocytogenes, and Escherichia coli.

77. Use of a bacterium in the preparation of a composition for
treatment of a site of inflammation or inflamed tissue, or a disease
associated therewith in a subject, wherein:
{1) the bacterium is Vibrio cholerae, Listeria
monocytogenes or Escherichia coli; and
(2) the Dbacterium comprises DNA encoding a protein
- suitable for therapy of a site of inflammation or inflamed
‘tissue or a disease associated therewith; and
{3) the bacterium comprises DNA encoding a detectable
protein or a protein capable of inducing a detectable signal:
© and
(4) the bacterium is non-pathogenic or attenuated; and
(5) when in a subject, the bacterium is able to replicate

-in the subject and is recognized by the immune system of the

subject.
78. The use of any of claims 66-77, wherein the composition is
suitable - for intraperitoneal, subcutaneous or intramuscular

administration into a subject.

79. The use of any of claims 66-77, wherein the composition is

suitable for intravenous administration intc a subject.




5 March 2007 35 80. The use of any of clains 66-79, wherepmnirbie2dagct eri um
allows for visualization of a wound, wounded tissue, inflammtion site,
inflanmed tissue or a disease associated therewith. 81. The use of any of
clainms 66-79, wherein the bacteriun1ggloms for external visualization of a
wound, wounded tissue, inflammtion Site inflanmed tissue or a disease
associ ated therewith. 82. The use of any of clains 66-79, wherein the
bacterium allows for detection of a wound, injured tissue mounded tissue,

i nfl agyat i d § e a LE
througpla dgggc§%%%fokﬂ¥ @ﬁe hé e use%’g’grg o %? %% 38 mherein t he
bact eriiewe &l dadvionf of ad@hemmlwnuuﬂed1UN@end; lnﬁhﬂmmthDES$mteAN@uﬁusdai|ssue

i nfl apgat éﬂbr %IB@S i40f 1. ane 15#&?9: ggwaﬁglsease associ ated therew th based
on a signal. %e use o alm erein the signal is detectable by

magneti c resonance i magi ng. 85. The use of claim®83, wherein the signal is

det ecgabl ery Loworl LaPto+ MAQLAY @6 7d U%g?&ﬁ‘ﬂ%e' TagLog; |]u§§111m§ fse of

any of clainms 66-79, erein the encoding a detectable protein or a
prote?ﬁt%%ﬁﬁ%ﬂvéséﬁl}%ﬂﬁhﬂnn@faad@@%&ﬁuawpeﬂdsﬁgﬁkﬂsuéncé@ﬁ%ﬁ@%ﬁ@ﬁ@ﬂe$¥ﬁqIﬁat can

bi nd anepidAstEBEe agent i s6REOMMRRREEL 08 @etalPeyNd or ligand for
visual i zation of a wound, injured tissue, wounded tissue, inflammuation

site or inflamed tissue. 87. The use of any of clains 66-79, wherein the

DNA epgodi Nge ausedefresh bl © kel Be-0r9,a wRESE 81 NrHeaBaBL &r Ol 1aNdURE NEH A
detectable signal encodes a fluorescent or |um nescent protein. 5 March

2007 9SEEHEEONTIE (e "IHRL| i UEPY WHEFBEN PRSIILOrEETENt IHTORETREI a
greensﬁEéMOfiﬁSE@rﬁﬁd PEOk €k QF dar dsEhy®r @se6BlatyOt @hBred®h Therdigm of any
of clg Fh%{EIn t he DNA encoding a

tectlon of

83. The use of any of claims 66-79, wherein the bacterium allows for
detection of a wound, injured tissue, wounded tissue, inflammation
site, inflamed tissue or a disease associated therewith based on a

signal.

84. The use of claim 83, wherein the signal 1is detectable by

magnetic resonance imaging.

85. The use of claim 83, wherein the signal is detectable by low

light imaging or fluorescence imaging.

86. The use of any of claims 66-79, wherein the DNA encoding a
detectable protein or a protein capable of inducing a detectable
signal encodes a protein that can bind a contrasting agent,
chromophore or a compound or ligand for wvisualization of a wound,

injured tissue, wounded tissue, inflammation site or inflamed tissue.

87. The use of any of claims 66-79, wherein the DNA encoding a
detectable protein or a protein capable of inducing a detectable

signal encodes a fluorescent or luminescent protein.




detectable protein or a protein capable of inducing a detetMudte200§i gnal
encodes a luciferase. 90. The use of claim89, wherein the luciferase is a
bacterial luciferase or a firefly luciferase. 91. The use of any of clains
66- 79, wherein the DNA encoding a dg ectable protein or a protein capable
of inducing a detectable signal encodes a fusion protein conprising a

| um nescent and a fluorescent protein. 92. The use of claim91l, wherein

t he faSi onTpe ot e catplinsgs, asheRenhl tie | foidresaset antbtaigr eena f drmmescent
pr ot ej The use of any of clains 66-79 her ein the DNA encoding a

det ec escfagﬂ:e?n or-"h °Br 8t 8T ‘CARABF &St BER4Gting a detectable signal

encodes a nmet al - bi ndi ng prot ein. 94. The use of any of clains 66-89,

wheregpp the,bagteriy dﬁngys dhe ;£ '0&4% p&aperretl QP e”' Rt ppen in a

subj ect having a woun I nj ured or wounded ti Ssue, Sl it Parfimat i on
or inffeeEdttlesaurwtefa) drhea batteriuntamalsizeces i @adilhcgarrgetal dedeatahlhae wound

or ipjwed eglgo&@ynggfqlctllng@ e, site of inflammation or inflaned tissue due

only to replication the bacterium that is permtted at the wound,
injured or wounded tissue, site of inflammtion or inflanmed tissue wi t hout

clearbpg, rid hhe Racterispmdy, tm?efemur@]esyﬁ&r@eraggl Qs e{b%a%@@ri acterium

is not targeted to a wound, injured wounded tissue, site o
|anaﬁ‘h%&ﬁeéﬁséroifrﬁIfai-r?@élt’l%%@eﬁeraaﬁd/or 5 March 2007 37 (c) the bacterium
cannot differenti ate between wounded and non-wounded tissues or between

i nfl arred and non-inflamed tissues. .
91 The use of any of claims 66-79, wherein the DNA encoding a

detectable protein or a protein capable of inducing a detectable
signal encodes a fusion protein comprising a luminescent and a

fluorescent protein.

92. The use of claim 91, wherein the fusion protein comprises a

Renilla luciferase and a green fluorescent protein.

93. The use of any of claims 66-79, wherein the DNA encoding a
detectable protein or a protein capable of inducing a detectable

signal encodes a metal-binding protein.

94, The use of any of claims 66-89, wherein the bacterium has the

following property or properties when in a subject having a wound or

injured or wounded tissue, site of inflammation or inflamed tissue:
(a) the bacterium is specifically retained at the wound or
injured or wounded tissue, site of inflammation or
inflamed tissue due only to replication of the bacterium
that is permitted at the wound, injured or wounded tissue,
site of inflammation or inflamed tissue without clearing
of the bacterium by the immune system; and/or;
(b} the bacterium is not targeted to a wound, injured or
wounded tissue, site of inflammation or inflamed tissue;

and/or
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{c) the bacterium cannot differentiate between wounded and
non-wounded tissues or between inflamed and non-inflamed

tissues,




