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in addition be usefhd gfrddduiditrivenaicdi vadlireHfed elkacylteis angid
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15 Leukocytes are mainly involved in protecting
the body against foreign invaders (e.g. bacteria,
viruses, fungi, and cancer cells). The most important
cells are lymphocytes, monocytes and neutrophils.
Lymphocytes form the specific immune system and cause

20 immune reactions against invaders. Their most important
task is to build up specific memory against the invader,
so that the next time the invader enters the body it is
recognised, killed and removed rapidly. Sometimes these
lymphocytes not only attack invaders, but also react

25 ‘against certain structures and/or molecules (so-called
auto-antigens) of the own body, causing auto-immune
diseases (e.g. rheumatoid arthritis). Killing and removal
of invaders is mostly done by monocytes and neutrophils,
cells of the innate immune system, by direct recognition

30 of the invaders or with the help of specific lymphocytes.

In contrast to the delicate network of the
fine-tuned and controlled reactions of lymphocytes, cells
of the innate system react in a relatively non-specific
and aggressive way. Since they are part of the body's

35 first line of defence, their most important task is to
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inflammation will subside once all the invaders have been
killed and removed, together with the various cells
killed in the process. Healing of the wound, caused by

20 the inflammatory response, can then begin. Although there
ig some overlap in function, the main task of neutrophils
ig to attack the invaders and the main task of monocytes
is to remove the debris resulting from this attack. In
addition, neutrophils have another peaceful task in

25 assisting the wound healing process.

When bacteria have invaded the body and, for
example, infected the central nervous system (as in
meningitis) they start to produce microbial substances,
including the formylated polypeptides (like the £MLP

30 peptide). Other substances of microbial origin activate
the complement factor 5 (C5) convertase enzyme-complex,
that converts C5 of the complement system into its
activated C5a form. Both C5a and £MLP are
chemo-attractants: substances that can activate and

35 attract cells from the blood vessels (the migration
process). Neutrophils are responsive to these two
substances and also to interleukin-8 (IL-8). This

"chemokine” (the name given to chemo-attractants that are
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of chemo-attractants/chemokines, towards the site of
infection, where the concentration of these substances is
at its highest. These substances also activate

20 neutrophils to produce a range of other molecules, some
of which attract more neutrophils (and subsequently
monocytes), but, mostly, they are responsible for
destroying the invading bacteria. Some of these
substances (e.g. free radicals, enzymes that break down

25 proteins (proteases) and cell membranes (lipases)) are so
reactive and non-specific that cells from the surrounding
tissue (and the neutrophils themselves) are destroyed,
causing tissue damage. This damage is exacerbated by the
presence of blood derived fluid which has transgressed

30 the leaky vessel wall and is responsible for the swelling
that always accompanies inflammation (called ocedema). The
pressure build up caused by this excess fluid results in
further cell damage and death.

Later in the inflammatory process, monocytes

35 migrate to the scene and become activated. Besides their
role in removing bacteria and cell debris, they also
produce substances such as tumour necrosis factor (TNF)

and IL-8, which in turn attract more activated
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conditions like heart failure, paralysis and emphysema.

To minimise the debilitating consequences of these

conditions, it is important to 'dampen' the inflammatory

20 reaction as quickly as possible.

Intervention to control the acute early phase
inflammatory response presents an opportunity to improve
the prognosis for a wide range of patients whose symptoms
can be traced back to such an event. Such an approach has

25 been advocated for many acute and chronic inflammation-
based diseases and shown to have potential based on
findings from relevant disease models. Classical
anti-inflammatory drugs such as steroids and Non Steroid
Anti-Inflammatory Drugs (NSAIDS) do not have the ideal

30 profile of action, either in terms of efficacy or safety.
Steroids affect the 'wrong' cell type (monocytes) and
their dampening effects are easily bypassed. NSAIDS
generally show a relatively mild effect partly because
they intervene at a late stage in the inflammatory

35 process. Both classes of drugs produce a range of
undesirable side effects resulting from other aspects of
their pharmacological activity. Drugs acting directly and

specifically to prevent migration and activation of
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certain other conditions, this is seldom the case with
infectiong. However, chronic inflammation can also be
caused by stimuli other than bacteria, such as

20 auto-immune reactions. Research has shown that in chronic
inflammation the role of monocytes is much more
prominent, and that neutrophil migration and activation,
monocyte migration and activation, tissue damage, removal
of dead cells and wound healing are all going on at the

25 game time. This complex cascade of interactions between
cells and many different cytokines and chemokines has
been the subject of intensive research for many years. It
was believed that monocytes and their products were the
most important elements that needed to be inhibited to

30 dampen chronic inflammation. This explains why steroids,
which specifically interact with monocytes, are generally
more effective in chronic as opposed to acute
inflammation. Long-term treatment with steroids however,
ig not a desirable option, because severe and

35 unacceptable side effects can occur at the doses required
to produce a clinical effect. Newer treatments using
antibodies against TNF or IL-8 have shown good results,

and were initially seen as proof of the major role
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course to modification of disease progression, or even a
complete cure, and not just symptomatic relief.

20 In the research that led to the present
invention a new agent with inflammation-inhibiting
properties was found in the extracellular medium of
growing Staphylococcus aureus (S. aureus). This agent is
the subject of co-pending application PCT/NL99/00442. The

25 agent was found to be capable of directly or indirectly

blocking different chemokine receptors. Incubation of
different cells with the medium resulted in a greatly
reduced expression of a number of the chemokine
receptors, both of the expression of receptors of
30 classical chemotactic agents such as fMLP and CS5a on
granulocytes and of the expression of CXCR4 and CCRS
receptors on lymphocytes, monocytes and macrophages. The
reduced receptor expression was related to greatly
reduced chemotaxis relative to the chemokines, as well as
35 a reduced infection with HIV.
The activity of the protein is already manifest
in the culture supernatant of the growing S.aureus. The

active protein could be further purified, for example by
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Staphylococcus aureus and gives inhibition of chemotaxis,

20 this protein was named "CHIPS": CHemotaxis Inhibitory
Protein from Staphylococcus aureus (herein also referred
to as the "original CHIPS").

Isolation of the CHIPS protein out of the

supernatant of S. aureus is not very cost-effective. In

25 addition, it is desirable for the practical use of CHIPS
in therapy that the active part of the protein is
igolated. Smaller protein or peptide molecules have a
reduced risk of inducing an immunological response in a
gsubject receiving the protein or peptide for therapy.

30 Furthermore, it is desirable to be able to modify the
protein or peptide to further increase the biological
activity and/or lower the immunogenicity thereof.

It ig therefore the object of the present
invention to provide the means for producing the original

35 CHIPS protein or other corresponding (poly)peptides that
have CHIPS activity, as well as functional fragments,
derivatives or analogues thereof other than by isolation

from the natural producing host cell.



It is therefore the object of the present invention to provide the neans
for producing the original 35 CH PS protein or other correspondi ng

(pol y) peprodes7that have CHI PS activity, as well as funceCORBOU/GORBgNENt S,
derivatives or anal ogues thereof other than by isolation fromthe natural
produci ng host cell. WO 01/49711 PCT/ BP01/ 00270 8 The present invention
therefore provides a nucleic acid nolecule conmprising a nucleotide

sequence encodi ng B¢ oS Pt e HAIh I FDER REAYAAeS A d  nucl eot i de
sequence G ISP N A dnd e &y BEAUSRSE: PBING el @pt etk fdapuddhe group

consi sting of-_%% a PQ%ieOt'deu%E uence c r|5|nga1 | east, . part of the
sequence SRCUEFIEL2d RA- B Rithlel & ( 1P N5 %2051 i1 ¥6t9 de  sequences
encodi ng rudl:=dipiodey ) pepidtes havingsgdliPSqcio A tge@rehdw\berng he am no
acid sequence depigcted i,n Figure 5 | D 5); c¢) nucl eotide sequences
encodi g satenle(cptoe‘r%/))f P e h%%?un% C‘Cff-‘!'l('%gg%alcrf%'}%y and having at |east one
portion of the am ro) axinbckepieihdte sepieted jond iRl a5 5d8EQ | D NO 5) ;
d) nucl eqti quenc, i 5oL 490 idenlical (@b qre of the
nucleotigghggéagnces égﬁ&é%ég%§§c§ ; é3 nug?eotlde seqteé%es hybri di zi ng at
20 stringent conditions with any one of the nucleotide sequences a), b),

c) or d), and f) nugl eqlid te-SRMIENEQS P | SiRHYy 4 0 any of the
nucl eat) 0g Sgauences, & bl chap i 2 Sy TSI dng e dentelty o
al i gnmentseidtadqudneal dper ared efrs Eafuhe BstSERiEN NGiTlg; the

Sm th-Waterman al gorithmthat, produces optimal ..alignnment scores.

Homol ogues of the CH ﬁ??iﬁ‘ﬁﬁ‘ge a%‘?%fleré%%%e%%o% "$rvtei n sequence are
defi ned bipal Gapnete 30aPemal CHIRS attiedsy R dralimdGay Bersssi on
Penal ty céné“poﬂé?%ﬁ gf the amino acid sequence depicted in Figure
15 5 (SEQ ID NO 5);

d) nucleotide sequences being at least 40%
identical to any one of the nucleotide sequences a), Db)
or ¢);

e) nucleotide sequences hybridizing at

20 stringent conditions with any one of the nucleotide
sequences a), b), ¢) or d), and

f) nuclectide sequences complementary to any of
the nucleotide sequences a), b), c¢), d) or e).

Regarding the identicity or homology as

25 mentioned under d) it should be noted that for gapped
alignments, statistical parameters can be estimated using
the Smith-Waterman algorithm that produces optimal
alignment scores. Homologues of the CHIPS nucleic acid
sequence or protein seguence are defined by a Gap Open

30 Penalty of at least 12 and a Gap Expression Penalty of at
least 1.

"CHIPS activity" is herein defined as the
ability to specifically impair at least the responses
induced by both £MLP and C5a, including at least

35 impairment of ligand- (C5a or fMLP) binding, and
optionally impairment of chemotaxis and cell-activation
(e.g. calcium mobilization). However, the (poly)peptides

may in addition have other biological activities, such as



"CHI PS activity" is herein defined as the ability to specifically inpair

at |l east the responses induced by both fM.P and C5a, including at |east 35
i mpai r remwo of/4471gand- (C5a or fM.P) binding, and optional PgT/ERpAIORTENt Of
chenotaxi s and cell-activation (e.g. calciumnobilization). However, the
(poly)peptides nmay in addition have éther biological activities, such as
WO 01/ 49711 PCT/ EP01/00270 9 an inhibitory effect on the activation of

| eukocyt e3n aHahiheR¥ et f BpCk PR sthe prehbvaeser i 9f | BAEPRAILEDI 3RS t he

terms "CGHIESIREDPIL ndeangd. "CH PS gene” or "chp gene" are used 5 for the
protein isolated fromt uper pat ant of na% S. aureus, and

he |1y occurrin
its isolated gene, I?e%’ﬁ%c%? SF{PLrePotishe ﬁﬁ%‘”%a‘?}?%gtm S activity" and
"nucl ei ¢ acEIPEObEstd Enenandi NQHAPS podg pPept | tehhayemyg" HH R:egtivity" are
used for gl Oﬁé‘errgé’é{r?sfé’é‘?é{@d1&@9%%{%p&%%ﬁ’ﬁét&%d Jucleic acid
mol ecules That *ark ¢ oS ore way related 1o or derived fromthe CH PS
prot ei n oratgenklpubciraveing Ani aaraesd andniict ebtdbetes@q@emee that is not
i denti cal The by RS fek | Befbs above 4 s, an i pher ent
feature olfé%ﬁ(ée%?%e'sleipni %ﬂo?%%ﬁ%%\é/%?% es. 1% S efo ect_3\'6/}\»‘[I‘Tsybre\aen&I

denonst r at@gckerc a@Ed appPSopEdt ensedinExantPel B, Paplel de iR as gi ven in
Figure 4 450 1 RN My i sréhesENAF seORENCE RS | St Bd Ssbagreg di ng to the
invention, It co rl(ies a pronofer re(g{lj‘gn fgom 0 n%leotldes 1to 40, a
Ieaderlopeb?(?@é) %@‘iﬁe B2 FROMURLET B0t HR S HE TG 9245 " her odthg regi on for
the (polyypepragderdbatad €H £S5 dstived yftoon e ctietts derd2sin tar 490, as
well as a_3' ntransl at e egion_fr nucleotides 49 6 51In a
first enb%%rll%;kﬁlfto ¥ eallgln%/%n ?o%?lﬁﬂlér 1?@% %[%te%&%usé |‘%:19%%?%1anjiz)l ecul e has
a nucl eotislenseqiderel cahi checore esPondsHIBS nuct sotfess Idebim®d of Figure

- in angabber natiyes eabodh Fepla L PEATOLET EEGhaN 1S no onger present.
In this enbodi ment the nucleotide 30 sequence of the nucleic acid nolecule
corr esifontlRot ) peptides. This effect will been demonstrated for

the CHIPS protein in Example 5.

The seguence as given in Figure 4 (SEQ ID NO 4)
is the DNA sequence as isclated according to the
invention. It comprises a promoter region from

20 nucleotides 1 to 40, a leader peptide sequence from
nucleotides 41 to 124, the coding region for the |
(poly)peptide having CHIPS activity from nucleotide 125
to 490, as well as a 3' untranslated region from
nucleotides 491 to 603.

25 In a first embodiment of the invention, the
isolated nucleic acid molecule has a nucleotide sequence
which corresponds to nucleotides 1 to 490 of Figure 4. In
an alternative embodiment the promoter region is no
longer present. In this embodiment the nucleotide

30 sequence of the nucleic acid molecule corresponds to
nucleotides 41 to 490 of Figure 4. With this nucleic acid
molecule a different promoter and/or other transcription
regulatory sequences can be used. The choice of a
promoter and/or other regulatory sequences depends on the

35 conditions under which transcription is to take place.
The skilled person ig capable of selecting suitable

promoter and/or other transcription regulatory regions.



nucl eotides 41 to 490 of Figure 4. Wth this nucleic acid nolecule a
different pronoter and/or other transcription regulatory sequences can be
used. Theav@hvoiwel of a pronoter and/or other regul atory sepOPEe@EMA®Pends on
the 35 conditions under which transcription is to take place. The skilled
person is capable of selecting suitable pronoter and/or other
transcription regulatory regions. W 01/49711 PCT/EPO1/00270 10 The

i sol ated CHI PS geneTh¢ Fﬁg&aéed eHIBAygeRacPEi Eigerd He?Tvad@yt her ef rom may

for eXa”phﬁc@élc09§£§b5¥rhb8&e€h59e59§mtﬁ&ye£8£eé§é 18ystem (Brosius et
al., Gene 27: 161- 172 1984) ot her suitable ex ressi on control

sequencesOEﬁHaPEYh%ﬁg £t E?p%@@sFﬁﬁ SKBEBRBEARNTY PF OF ef AECRHES kibwn (F. M
Ausubel etlal . Genéuzvenu6EFmvgthssnm)NbMenylathétoé@gvabﬂth Wley and
Sons, The nucle d nc iven in Figure 4
10 also c%ﬁ?ﬁeﬁglgnl EFO%ep?qagnééqu%%cegeﬁﬁgggo £ gng%%S%%gof t he

mat ur e prneeombmnaneSpund31ne auel kpowdesr . M25An©uh®b of #Flgure 4. O her

| eader SegyRncaP 620:8801USefl: ubi cbiealeRUSToSPAUSIE WRYe PR (L o

entirely, depending on t the sequence is to be 15
expr essedSoTfe éﬁ?no MevdYeslueNed-1n Figure 5 is deduced fromthe DNA

sequence in Figure fhe'HuélEHEEB@rse@ﬁ@ﬁgénﬁgtg9$eﬁh§n'ﬁyéﬁ%éoﬁ the nucleic
acid nolecule thus may have _a nucl egti de sequence t hat cprresponds to 20

al | deb%n@%aPeCQBFﬁaﬂﬁsaoiEPH@ruE%PS%@@ ERAPEgRneT e TRRY pYent i on

f Ert hgr mf@gﬂ@habﬁs}:}h@ mu@h@ecma@e@nrrabgfﬁalls:p@na@ato eﬂ@@ld@otﬁ;b@dss!) pept i des
that do n av c et e sequence. of _Fi one Or
functiona?EBoF? gﬂé ﬁe?ggFr?hﬁt gﬁﬁ?ﬁe%§%ﬁ$£gs%guﬁ%c?%g the?® constltute a
bi ol ogi cahbgdacorveh¢pdeylipeptedeenhavinay Bkl &6iaced venyirSlugh portions nmay
vary In shzgeohtom the.fampLete am nenaghdopeenseqaiaue oneamoo acid

to peptides o prefer y at T east no acids. In case the
acti velpaexproesehd.protein lies 30 in two or nore portions of the conplete

am no acid The amino acid sequence in Figure 5 is deduced
from the DNA sequence in Figure 4. In a further
embodiment of the invention the nucleic acid molecule
thus may have a nucleotide sequence that corresponds to
20 all degenerate variants of the isolated CHIPS gene.

The invention furthermore relates to nucleic
acid molecules that encode (poly)peptides that do not
have the complete sequence of Figure 5 but one or more
functional portions thereof that in themselves or

25 together constitute a biologically active (poly)peptide
having CHIPS activity. Such portions may vary in size
from the complete amino acid sequence minus one amino
acid to peptides of at least 2, preferably at least 5
amino acids. In case the active part of the protein lies

30 in two or more portions of the complete amino acid
sequence, the invention also relatesg to nucleic acid
sequences encoding these separate portions in a manner
that leads to a peptide configuration that retains the
biological activity. In practice this can for example

35 mean that spacer sequences are to be incorporated in
between biologically active portions to lead to a

biologically active conformation.



sequence, the invention also relates to nucleic acid sequences encodi ng
these separate portions in a manner that |leads to a peptide configuration
that retaves1/441¢1 bi ol ogi cal activity. In practice this cpar/Eser/mxanpl e 35
mean that spacer sequences are to be incorporated in between biologically
active portions to lead to a biologitally active conformation. WO 01/49711
PCT/ EPO1/ 00270 11 Thus, when reference is made to "at |east part of the
sequence” this neanshiiet ehéy t&eetbnee parmsdedEGc?abeﬂeabbvpafi e.

nucl eot i de 490, 41-490 and_125- b I f nts of the
gene or c%ﬁbéﬂgt?%%gegc?heggo? %?%9Fd%ét %ﬁ%ﬁ %ﬁe Stl%? %%gge a
(poIy)pepdederlhadlagOGHlPS acttveigotiges 1U%?%er4bnﬁ%@|@%@tl¥%ereof t he

i nvention, aﬁhlh;uer nggeétﬁgr §9£§&§Ht§ugt ef Ge agélqe ot e&é%@lﬁitw@s

i nvention consists o he Codi ng region Of one or nore portions of
t he ami hotheraosecpuenedess thpjukbes, St&k%r%?ﬁo%%eap&?@}%hp%$t%®% ani no acid
sequence nhgonaYi tutes akemeiey W th other portions of the amno acid

th ft tide h PS t ty that
Poad o bi of ogt ol 5t Perrsthes SR ATBeRReRRRAP) ot IR ea o
nucl ei ¢ ahid ppbetdéssahavtofatbé exattisaneidequbacelasof hehesequence
depi cted Ln Flﬁure 4h9r tggnggggg ggs ﬁébg?dlxgrf 8nt§Ef§8é gherefore
i

accordi ng O theST nVeéntiion ona nucl er’c ac nol ecul'es are provided
havi ngl@ ®Oraupberdipde séqbbacemihpcacid seqhenmst 4D ipueeerably at | east

500, ”Drewﬂéﬁé?ﬁa%e\! g%/ﬂ:?@ﬁto?ox{?leeé{rﬁi‘ngné&dpég&ﬁéﬁ@éy at | east 700, nost

preferably at [east he nost preferably at |east 90%identical to
any one @@nﬁhéthﬁéﬁeélPﬁé @éqﬂéhbe@t%grd@@rﬁéﬁnﬁH%Ert%? apingy c) 25

above. |1t uag é@g@gn&!@athg*ké@bﬁ ?Séft’ﬂﬁél 419&& &Pt 088 UBa¥ ongr ot ei ns and
pepti des known t0 date. Protein des t%at show at | east 40% am no

acid honn?%ﬁ?st%CFh%léﬂlP@abrﬁ?%ént%nﬁlﬂg elent PACBEYIWYty are 30 thus

al so pagt of this inMenpreBent invention is not limited to nucleic

acid molecules having the exact same sequence as the
sequence depicted in Figure 4 or the above described
variants thereof. Therefore, according to the invention
additional nucleic acid molecules are provided having a

20 nucleotide sequence which is at least 40%, preferably at
least 50%, more preferably at least 60%, even more
preferably at least 70%, most preferably at least 80%,
and the most preferably at least 90% identical to any one
of the nucleotide sequences as defined under a), b) or c)

25 above.

It was found that CHIPS is less than 40%
homologous to proteins and peptides known to date.
Proteins and peptides that show at least 40% amino acid
homology to the CHIPS protein and have CHIPS activity are

30 thus also part of this invention.

The invention further relates to nucleic acid
molecules having a nucleotide sequence hybridising under
stringent conditions with a nucleic acid molecule
corresponding with the nucleotide sequence given in

35 Figure 4 or degenerate sequences thereof, which encode an
amino acid sequence as given in Figure 5. Stringent
conditions are constituted by overnight hybridisation at
42°C in 5x8SC (SSC = 150 mM NaCl, 15 mM trisodium



The invention further relates to nucleic acid nolecules having a

nucl eoti de sequence hybridi sing under stringent conditions with a nucleic
aci d nol aeabe497¢prr espondi ng with the nucl eoti de sequencePQiERN/(0R7035
Figure 4 or degenerate sequences thereof, which encode an amino acid
sequence as given in Figure 5. Stringent conditions are constituted by
overni ght hybridisation at 42C in 5xSSC (SSC = 150 nM Nadl, 15 nM

tri sodi uncWorate49zZnd REEHERGLAB0ZBOC 22 Ol LKSBE) anda®dihﬁng ab 65C at

0. 1xSSC. EQ§§@dkh'Oﬂg%?1d§é§§gohh§ g&g&%g ﬁgg %ém% E'%B gfmay conprise 500

f or mam de mM sodi hosphat e “sol ution, 100
dextran sﬁpﬁmamédand52@Mp@Pﬂﬂu@eﬁ Pﬁpéétg dnBaref) saﬁﬁoﬁe§bérﬁtDNA The

i nventiongbsuaksn, Nobsl bkiednt autiBeagenNendaWibchgentodesathecbpol y) pepti de
havi ng CHIPS activity but also relates to nucleic acid nol ecul es that

encode fFaﬁﬁﬁﬁgsSa&@PPvéPF?@SDQﬁd anal ogues thereof. "Fragnents" 10 are

Lnt?nded to enconpa$&eahhv@athsno&sthesbpﬁby)me?ﬁtda tbhahergéﬁFH its
i ol ogi cal Vit "Fr can onsist_o ence. o
consecut  VBIS FBe¥aess tBY IRoT PERrAGR Breted chRscElHENiEy’
"Derivati bes" adee rhéate@npbenQCQp@pyppggtmdéehaWEﬁgtﬁHtPSnaoﬂBV|ty or
frag”E”tSf}QgE€ﬁ5§°fd%?ﬁba%&%egnghﬁ'Qﬁangﬂaggﬁtﬂ@¥eo%xaﬂ?kﬁgpgﬁts"

nodi ficati follTow herein ogues” are
(pol y) pepeirdesnhatiag CHI PScaEppeit flilsphratedoff Ebm éPRéy) BEYAAFRSMS, in

particul agpgthectpahhegenigoi1epdanisaee Aty of rkFhagaba¥ercakggori es have
one thing in 20 conmon, nanelﬁ§that the have "CH PS actlglhgﬁ of I PS
r

activity Egﬁsﬁétnﬁgsﬁpgdsﬁﬁuﬁ a§§a§oF FUEEXQBaHFPECFSH i on of
Ieukocyte&okemahdﬁ aﬁeapﬁr@ﬂbhabéquéheﬁﬁtaCDEElﬁhtmubHS abxanhkes of such
assays inclu ar.os technygggﬁnas exe |If|%d in B Ia50|u

d r
PR AR AR S R R S s el e e
techniq&eShandofrahamehkesmsdeﬁsedThe BamEewayteEhamgmeS|sffurther

i"“Stratﬁ §%@1E9318ﬁ%”RH§§ éé?ggﬁf ALfe: hBE1LRE P%ﬁégBéuéBP'EQQt'O” the

term"(po eptl avi ng |V|ty rsin
81mllar (poly)peptides having CHIPS activity isolated

from other organisms, in particular other pathogenic
organisms. All of the above categories have one thing in
20 common, namely that they have "CHIPS activity". CHIPS
activity can be measured by any assay that shows directed
migration of leukocytes towards an appropriate
chemotactic stimulus. Examples of such assays include the
under agarose technique (as exemplified in Balasoiu, et
25 al., Diabetes care 20: 392-395 (1997)), modified Boyden
chamber techniques and transwell systems. The latter
technique ig further illustrated in the examples.
Therefore, for the present application, the
term " (poly)peptides having CHIPS activity" is intended
30 to include the original CHIPS protein, (poly)peptides,
fragments, derivatives and analogues that exhibit CHIPS
activity.
The isoclated nucleic acid molecule according to
the invention may be DNA, RNA or cDNA.
35 The invention furthermore relates to probes and
primers derived from the nucleic acid molecule of the
invention. Such primers are oligonucleotides or

polynucleotides of at least about 10 consecutive



30 to include the original CH PS protein, (poly)peptides, fragnents,
derivatives and anal ogues that exhibit CHPS activity. The isolated
nucl ei ¢ avddivmoliecul e according to the invention nmay be BMXEPRMNA2TH CDNA.
35 The invention furthernore relates to probes and priners derived from
the nucleic acid nolecule of the invemtion. Such priners are

ol i gonucl eoti des or pol ynucleotides of at |east about 10 consecutive WO
01/ 49711 PCTI&PO14E66270t) 13andchenti desf¢nadh]lyand henet preberabby at | east

about 25 0t o511} | npLEoPLELELADL VA1 LEasT phouT 30T, JARdegyen T €

preferably about elc aC| | ecu the 1 nventi on.
Pr obes ar@@?%n@é?f%ﬁabﬁﬁyabéﬁt53Pn%@aﬁ%eoﬁethep@?@l%hco$c%ﬁe nucl ei ¢ acid

nol ecul e @b14b881ei HYeRLEONNOENBDoR00pLOPSECHtE VEcer OAN& VA, 8B0F ONY as
the entire nucleic acid nolecule, Such ol%%onucle tides o q%yq@gleotldes

are usef HPSERRGR alifiodt PEXprBBest of RasTProBEs 7rtLoRUERTMbRaP

hybri di sathoent eehnofues-B00asopseaet Své ont anpt i éveat aonlohgaas ar get
seqguence poI ner ase k i CR) as described for instance in
Ausubel e?geafn E%p?%fiﬁurtﬁ%%ﬁn@é?ggﬁéglnventlon relates to a 15
reconbi nant vector 8oaprosiggnatleensdesnerigolaedlenucdescanei d nol ecul e

o e | NEkLeN. THESURELOE ! By Do Usedroan: B sel SoLedu bl 16k ||

per son base nmon general kno e and w | epen ent on the
host thHatDNZ higknidPeathordifthohguesvert @ sprimers nb@nti on provides for a

bacteri op Qﬁ@?1f9@§fiéh”9faé L 8§kt 088 sRtAtBY &hgsackihpf the
i nvention n post CHI PS-positiVve Sta phyl ococci, 1the gene encodi ng CH PS

i s | ocat eBER¥RL BN pf BphagesS afaSeaaP e ?%nﬂelaS*f%%eahna%w%elph%@e for 25
exanpl e byitreah @g@t W th nltonyC|n according to standard and publi shed,

phage isol ating pro ed teriophage is thus useful vehicle to
i ntroduce the ghngﬂf% %sfﬁvg E06n" Fel S %88

15 recomblnant vector comprlsing at least one isolated
nucleic acid molecule of the invention. The vector to be
used can be selected by the skilled person based on his
common general knowledge and will be dependent on the
host that is used.

20 In addition to vectors, the invention provides
for a bacteriophage comprising at least one isolated
nucleic acid of the invention. In most CHIPS-posgitive
Staphylococci, the gene encoding CHIPS is located on a
prophage and can be turned into an active phage, for

25 example by treatment with mitomycin according to standard
and published, phage isolating procedures. A
bacteriophage is thus a useful vehicle to introduce the
CHIPS gene into a host.

The invention in addition relates to a method

30 for making a recombinant vector, comprising inserting at
least one isolated nucleic acid molecule of the invention
into a vector. By incorporating more than one copy in the
vector, or introducing more than one vector into a host
the level of expression can be influenced. When a host

35 cell is used that comprises an endogenous gene for a
corresponding (poly)peptide having CHIPS activity, the
expression level thereof can be increased by introducing

more copies of the nucleic acid molecule (i.e. the gene)



The invention in addition relates to a nethod 30 for naking a reconbi nant
vector, conprising inserting at |east one isolated nucleic acid nolecul e
of the i went/#wom into a vector. By incorporating nore thpOT/BR&/@omWy in the
vector, or introducing nore than one vector into a host the |evel of
expression can be influenced. Wen a hast 35 cell is used that conprises an
endogenous gene for a corresponding (poly)peptide having CH PS activity,
the expréssbonhkeenektt hefldobrcahabgingcteaspdohptent poduegnyatowre copi es
of the nu&lg%g nacid molecule (i.e. the gene) WO 01/49711 PCT/EPO1/00270 14
into the ho ¢al'l or changing the pronoter or regulator regions. The

i nvention thus al soThel angsntoonetdisi BAAP rRésESSchbAprEsPrglagnteast one

i sol ated puckei cofpi-ds3nephectbgser ovectapblatelihgubnent fjeng A nunber of
types of organisns or célls fron1prokar¥otes protlsta fungi, animals or

pl ant's ﬁa?OéEFué§ Sl VE6EeThESt EP6r 1PNEN eRBr eAsPBRCEE PECHYBERARE

(pol y) pepbirdasibayi g CHLRS tfaeh \_blrbkarfyb&tas(;eblrSttLEchudEuhcf}e wi del y used
bacterial 10 s rain E cherichia co i nc g % nlted to, the
Pre oxpr cBSTBA L6y bR R eRFGs Y BETare SEAbRRIY: REFE BPFokEThi oh- | ovel
regyl at edeerpressbonoffr orcthbineot ﬁpoﬁyﬁpeptEdEenhaahhg sHipabl e ot her
baCter'a'Tgk %E?llhg% “@%%E%aﬁhB?ﬁaE'¥ﬁeb@9&85yahsé%r858§er yeh as

Baci | | us tap OCOoCCuUs aur eus acterl a strain

capablbooﬁté%pﬂeﬁﬁﬁh@_ﬁébéﬁoﬁéééuénﬁﬂéﬂénﬁs bntpn@teln@ateéréguctuon

process iRppE. EQE'ek r@b%@@n'%gé%@ﬁplﬁr@51ﬁgee€p8hY)p Rbide PRYENg CHIPS
activity may also be produced as a reconmbi nant protern using a 20 suitable

expr essi oft i?yﬁeﬁﬂgﬁpﬂ§Y?ﬁg re@ElatgRaryBressisnchrad §Baskrér insect
cell's. Supkahbeoyeaspbrehiabniy k0ckHde-Sacrbar pa¥eesiger svisiag, Pichia

pastoris, i da or any  yeast_ strain capable of expressin t er ol ogous
pr ot ei ns. PCEBgF CEPMs LS lF@erSESFﬁFﬁ EFIQ%nﬁro?EEh p?g%%iiﬁ—lnclude
the Drosophbkalsyst smaphglbheccBacuheeisysosyahgnbaditet aat sveayn it nmay be
possible Lo, pyoduge Lhe (B9LY) RERLL AT HAYLENG SHLPRACh! ¥LL¥ el Pegn

production procegs in E.coli is given in Example 6.

The (poly)peptide having CHIPS activity may

also be produced ag a recombinant protein using a
20 suitable expression system employing lower eukaryotes
such as yeast or insect cells. Suitable yeast strains

include Saccharomyces cerevisiae, Pichia pastoris,

Candida or any yeast strain capable of expressing
heterologous proteins. Insect cells used for recombinant

25 protein expression include the Drosophila system and the
Baculovirus system. Alternatively, it may be possible to
produce the (poly)peptide having CHIPS activity in an
mammalian expression gystem that includes several
suitable host cells, including monkey COS cells, hamster

30 CHO, BHK cells or RBL-2H3, human 293, 3T3, HeLa, U937,
HL-60 or Jurkat cells, mouse L cells and other
transformed cells for in vitro culture. For expression of
(poly)peptides having CHIPS activity in eukaryotic
systems, it may be necegsary to modify the protein

35 produced therein in order to obtain a functional protein.
Such modifications, like attachments or substitutions may
be accomplished using known chemical or enzymatic

methods. In addition, the sequence of the nucleic acid



mammal i an expression systemthat includes several suitable host cells,

i ncl udi ng nonkey CCS cells, hanmster 30 CHO, BHK cells or RBL-2H3, human
293, 3T3wolel/#y711937, HL-60 or Jurkat cells, nouse L cel PeT/and/metoer
transforned cells for in vitro culture. For expression of (poly)peptides
having CHI PS activity in eukaryotic systens, it may be necessary to nodify
the protein 35 produced therein in order to obtain a functional protein.
Such nodi hbtatibesmalyi ke atihpchfenbstbe solishi tgbhgonst nelye Ies@acconpl i shed
usi ng knomnlihenlcal or enzymatic nmethods. In addition, the sequence of
the nucl erc-aci d WO 01/49711 PCT/ EPO1/ 00270 15 nDIecuIe may be adapted to
t he codon usage of The lipsly)pebtidFheatpodyFBepti det havingoTHIRS activity

of the 'QM@QBEQBn”ﬁé{yaﬁQobSeeéQ%‘Eé§§Qda§s 22 PEPYYGLL Obe S transgenic
animals, e.g. as a cofmponent of of transgenic coms oats, pigs,

sheep, 5 abbFESIBRIf eBINGhPchCafe ehafacPBPPRREt byt sbRRtTELbrofer m cel | s
cont ai ni nﬁr&n@%@h@@t tQ@s$e@@§ﬂ§¢ ﬁﬂ%@ﬂl 8Heépe reﬁpﬁi&/é p@iatm_d@e haVI ng CH PS

activity po e r epar ed cultyurin t ransf or ned
host cel | ¥ ﬁﬁae?r u?#%%g E%ﬁﬁ??$3%¥ §ﬁ$?5gFeor %gﬁ p?%§£ t he reconbi nant
protein. dhetaesuhyi agnpedtetde mygtiieoes benpodifhgedhérom the culture

madlumoré ?%g>§%%£a8 hgéig? gHPﬂélgégfg%gn process, for exanple 15

conprisin 5" Gf over %rptlon chromat ogr aphy col um
the cuil@ure supernafhﬁt<p©1YhBembsdec@&Y be preépaued ot aithedrimer ef rom

after preg pULkblaahl A9sc SuUbseguensly gy dihpg é@ﬁdi&ﬂ&héhéﬁyﬁﬁbﬂé the

absorption chromatography colum first over an 20 affinity chronmatography
col unm anBCt AEPEAFE eFhguFaraBli Rt ePhat@iBf The BPF1hiigd dhFdrt®gr aphy

col um ovgayarBAA LEOhUINEi e subsegHenthyrgutdnagitheot| eyl hrough of the
absorption chronatﬁgéﬁ h colugn first over a colum _and thereafter

gui di ng t FESFROhEL h® P U he™ BRIAL 0B BIAC9ES ovePT af @R bT pt i on
chronad@g@ambylsohgnﬁhegstdp@gofh@ulainmwbhébugh slespestiawel y the el uate of

the last CBromatography column the culture supernatant of the host
cell or a liquid obtained therefrom after pre-
purification; subsequently guiding the flow-through of
the abgorption chromatography column first over an

20 affinity chromatography column and thereafter guiding the
eluate of the affinity chromatography column over a DNA
column; or subsequently guiding the flow-through of the
absorption chromatography column first over a DNA column
and thereafter guiding the flow-through of the DNA column

25 over an absorption chromatography column; guiding the
flow-through respectively the eluate of the last column
of the previous step over a gel filtration column and
Anion exchange column, selecting the fraction with a
molecular weight of about 17 kDa and CHIPS activity.

30 "Flow-through" is herein understood to mean that part of
the loaded liguid having situated therein the
constituents which come from the column without extra
treatment. The constituentg in this flow-through do not
bind to the column. "Eluate" is understood to mean the

35 liquid which comes from the column after elution and
which contains the constituents from the liquid loaded on
the column which were bound to.the column and were

released again therefrom by the elution. In this method



of the previous step over a gel filtration colum and Anion exchange
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Al t er nat i VEInFaIREq poIgAmse pRicde ARy CEHPE aFélt‘?: \%ﬁ% Cr?ég‘r“%en%tegg; 222Zd
iptﬁ ;orng%ﬁﬁﬁgﬁ%%ﬁ%ﬁggigdjuﬁﬂa pgrifica}jionb For exanple, it may be tagged
rgsin topmhych ni cke™ i H%%%Sggﬁ%%gbégﬁﬁéﬁéﬁgb 3§£%ﬁé$§%F%gE§§%ﬁ¥.uikgg :
(pol y) peptdade dravicegl ,ClihirS 26 aetli Aty redritcal nidog texeheags s el uted from
the reSinJ%&omatography, affinity chromatography, hydrophobic
interaction chromatography or immunocaffinity
chromatography.
Alternatively the (poly)peptide having CHIPS
20 activity may be expressed in a form that will facilitate
purification. For example, it may be tagged with a
polvhistidine (6xHis) epitope and subsequently purified
by using a resin to which nickel ions are bound by means
of a chelating agent. The (poly)peptide having CHIPS
25 activity containing the tag is eluted from the resin by
lowering pH or by competing with imidazole or histidine.
Such epitope is commercially available from Invitrogen.
Introduction of a protease cleavage site, like that for
enterokinase, enables removal of the fusion tag to
30 generate mature native recombinant (poly)peptide having
CHIPS activity. Materials and methods for such an
expression system are commercially available from
Invitrogen, using the pTrcHis Xpress™ vectors in
combination with ProBound™ resin for efficient isolation
35 of His-tagged protein and EnterokinaseMax™ as highly
catalytic active protease and EK-Away™ enterokinase
affinity resin to remove the contaminating presence of

the protease. Other tags known to those skilled in the



| owering pH or by conpeting with imdazole or histidine. Such epitope is
comercially available fromlInvitrogen. Introduction of a protease

cl eavage wO 1849711 ke that for enterokinase, enabl es renovBCT/@PO/GIR70f USI ON
tag to 30 generate mature native reconbi nant (poly)peptide having CH PS
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contanlnaiuﬁgOpﬁes@ﬁ§ea@ﬂ Hphe protease. Qther tags known to those skilled
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polypeptld%% gﬁﬁg %el@iﬁﬁét§| %§|Sln%% F%reTE @QnEB Eggse skilled in

the art rtue o sharlng primary, secondary
and tertpabyeshnubyuwaktaedbdrs@amﬁogn&rumaay,chacandQKVSands 10 with the

cor respondLg 1ngl K:RepLLOSINaNNe, CbBR o ARt iuhY WhhlraB0sses aBact | vity

i n conmon meani ng CH properties hus, such synthetically
producdd pisteithe camrissvemsisgedped YBPEPSdRealPry1agt C#&PSor i munol ogi cal

SUbSt'tUt%cEQ&lﬂ?t%ﬁih %%@%%e@nlécQBQﬁX&pﬁﬁib@&mBﬁVtﬁgrgwhEE activity. The
synthesis of CHPS is urther illustrated he (poly) peptides

havi ng CHRP8R4&Gi ¢HHLyS prevedsd Sfer éi aI§80£n§VHgBeEﬁSP§1§éptldes

char act er bzeduckwy @&bﬂ@l@%l@a&ﬁ%@e@@@aoyﬁﬂoawhbﬁblﬂgdbbﬂﬁgtaonﬁvare 20
natural |y ?fOVIded or de|lb6é? %te i neer e Modi f.i.catii ons in the
b

(pol y) pepf™ d&éMBPPANRIEGde F& “fradé 8§a%h8¥51§%sﬁled inthe art
usi ng keovipolgopeetidenalavtiech HHJPSs achbdiitiyc affhensyothestier et in the

CHI PS act iyg pPly )rReRtde 15IUeICe8 aMaY, EISkide 7.

The (poly)peptides having CHIPS activity
provided herein also include (poly)peptides characterized
by amino acid sequences into which modifications are

20 naturally provided or deliberately engineered.
Modifications in the (poly)peptide or DNA sequences can
be made by those skilled in the art using known
conventional techniques. Modifications of interest in the
CHIPS active (poly)peptide sequences may include

25 replacement, insertion or deletion of selected amino acid
residues in the coding sequence.

The information contained in the CHIPS protein,
its gene and other (poly)peptides having CHIPS activity
and their encoding nucleic acid molecules derived

30 therefrom can be used to screen for fragments thereof or
other agents which are capable of inhibiting or blocking
binding of a (poly)peptide having CHIPS activity to
leukocytes, and thus may act as inhibitors of chemotaxis
activity and/or CHIPS binding to its putative receptor.

35 Appropriate screening assays may for example use the
fluorescent labeled purified CHIPS protein that binds to
neutrophils as analyzed by flow cytometry or fluorometry.

Example 2 describes such an assay. A suitable binding



25 replacenent, insertion or deletion of selected amno acid residues in

t he codi ng sequence. The information contained in the CH PS protein, its
gene and voo hes97{pol y) pepti des having CH PS activity and po®EPOIe™di Nng
nucl ei ¢ acid nol ecul es derived 30 therefrom can be used to screen for
fragnents thereof or other agents whigh are capable of inhibiting or

bl ocking binding of a (poly)peptide having CH PS activity to |eukocytes,
and t hus aayagcma§5aﬂmbkbbtdwelgfembéaptpmksfladttHEPy aadéprtoCHPPS bi ndi ng
to its putat

a c e exa
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neut r ophi ks ésgandlyéé@ebyatu@ﬂﬁyytgnggsgagrc@nubgoﬁﬁplyyedERbﬂﬁle 5
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assay may alternatively enpl oy purified eptor or_ receptor donain
on a caPrPépdinghtys PoPREGHEIEAl PEtrGHAFR aaglpPéﬁnémoﬂPF%Pﬂ%}rvely, an
assay CaanQ enphayedotrthatngser eeasnf anttibedabi byt yat@otsnd or conpete with
CH PS for 5 g to.a s eC|f| ant -CHL PS anti bod % clogal
poncIoname8P0§?ﬁgV§ ERSY ggdﬁf by s u%ﬁ nﬁu gg $3PE %Fown in the
art, |nclud|ngmbatlndwelamﬁteon tompetrpétiivei BBI8Adtachntgnpet prive ELI SA

teChn'queﬁlgaePgﬁ? g%%ﬂ%ﬁgﬁégnghgggzuggt?¥§9g£FE 8ﬂ§§CCBQthCQ§Eﬁd with 10

either ligan tor (Surface Plasm
Resonah@eel SRRy taghRndquUEHTPRe , ﬁﬁélhpémopé)Puhﬁ91YEo¢§$B§pt|de havi ng

CH'PS_aCtk¥bE%t09th§hrEB%% @H%B%a”@ﬁs@h&ﬁcée Q§§¢ tBchheqser eerng assays
described. Al these nethods can be a for hrogghput

d h 15
Scr eeni ng tPATBJ2CPEEN at BFY( PO Yﬁ@ﬁpF&§§ avi-ng %ﬁ P8 activi may be used
thenselve&ta&rinhbhiCHE?SOha&NhBs@n@eCEEedbnﬁdthg sortheingr aspegti ve

ecept o PR30, Coat 018 pdesion Lol Bt a0l CLES BRI g by
t he punatEheoﬁ@h@ﬁtré@@ﬁ@@mngr(HE@éptor domai ns) are also wuseful for
treating such condi ti;Qns Q- AY§BLLRR bUr LGS HBT entekakes ik or ol ecul es
may be used themselves as inhibitors of fMLP and C5a
binding to their respective receptors FPR and C5aR, or to
design inhibitors of CHIPS binding, by screening for
20 competitive inhibition. Inhibitors of CHIPS binding (to
the putative CHIPS receptor or receptor domains) are also
useful for treating such conditions.
The invention furthermore relates to molecules
that are not (poly)peptides themselves but have a
25 structure and function similar to those of the
(poly)peptides described herein. Examples of such
molecules are peptidomimetics. When reference is made in
this application to (poly)peptides, it is intended to
include also such non- (poly)peptides that have a similar
30 or the same structure and function and as a consequence a
gsimilar or the same biological activity as the
(poly)peptides. '
The functional activity of CHIPS, the
(poly)peptides, their fragments, derivatives and
35 analogues can be assayed by various methods.
Preferentially, this CHIPS activity is measured by its
ability to prevent the binding of fluorescent-fMLP
(Bodipy-£fMLP) or fluorescent-C5a (FITC-C5a) to



that are not (poly)peptides thenmselves but have a 25 structure and function
simlar to those of the (poly)peptides described herein. Exanples of such
nol ecul esvane4giept i dom metics. Wien reference is made in PCHEBOIAPRIN cati on
to (poly)peptides, it is intended to include also such non-(poly)peptides
that have a simlar 30 or the same stngcture and function and as a
consequence a simlar or the same biological activity as the
Eﬁg! y) ]E)eph'eﬂﬁf_‘opﬁg@sf u@CHeQIé&inigteﬁj biyt ¥lofv EiEBBettiie Efpubyepépti des,

ir fragnments erivatives an al an_b S vari ous
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prevent the hitsdiahg1oftyf ltgopesyent- fuopatiBadiopy RENEPPPBA LE| uor escent - Coa

(FI TC Coa) %ﬂé@&i@p‘bﬁéﬁ c%ger I EPRLAQQ2EQ e g1 Byneutr eplihk&eas det erni ned by

flow cytometry. ( scribes such an_assay. CHI PS activity is also
measured CRETOEEXAbi FSEPt0 IRFEFRE drilgr Ao *6MPHEGt r ophi Is  towards fMP
E;agg?egsﬁg%%?%%k&?%1®¥ the aBRRs WMlded cehedet axiid iaysay, described in the
_ -es. ernatively, as as n the abi.l.i. of Ki nes,
!ncludlngcﬁﬁ@pk&H€SC5&ﬁ%ﬂé%ﬂﬁ¥i%@ﬁgpgﬂggﬁga’ &Rd > ﬁgﬁ%¥gnﬁ F%?g@?n
|ntrapelI@%ﬂ’Uﬁﬂmﬂﬂmmﬁoﬁﬁﬁnﬁnaﬁmmmacedduﬂelempﬂ@j@@ consens&ERtien CH PS
activity. Various 10 assays i r : e iingludi ng but not
linited i&th§Eb§g¥gfnv§$¥6hEﬂggg%iEﬁﬁggggﬁ%i%%QRRESQZSﬁgﬁPQ%fObeSQin

conbi nawi ersssivtsh Kirlcow ciyt drvet rayctorcarf [agorsiest r yncemdiner Sty Sicénet ry. As
cell's for (Lhe . sereenind fle O 3 Ackiyidat dreiddee caet hod, freshly 15

i sol ated neutrop s can be used or cells transfected wth either FPR or

C5aR, Wi | df fugye ssrenfutRit e § onhe GRindded redeptiory Peo s dd oF
oL PP O acuepny pmsemle vt sn 1, Do
di seases d&fFeHESH& s, CEiuch aafselll‘%g{]yélcp:r Oﬁﬁ ziiﬁrgt%%rh%gug\p%lre;{ﬁﬁa}r nt gny
t her apaut iG] atsef Haassomiiltdiecan be used or cells transfected
with either FPR or C5aR, wild type or mutated forms of
those receptors.
Isolated (poly)peptides having CHIPS activity
may be useful in treating, preventing or ameliorating
20 inflammatory conditions that are involved in many
diseases and disorders, such as listed in Table 1.
Support for the therapeutical usefulness of the
(poly)peptides of the invention for treatment of the
diseases in Table 1 can be found in the following
25 references: For ARDS: Demling RH (1995). The modern
version of adult respiratory distress syndrome. Ann. Rev.
Med. 46:193-202; and Fujishima S, Aikawa N 1995
Neutrophil-mediated tissue injury and its modulation.
Intensive Care Med 21:277-285; For severe infections
30 (meningitis): Tunkel AR and Scheld WM (1993).
Pathogenesis and pathophysiology of bacterial meningitis.
Clin. Microbiol. Rev. 6:118. For injury after ™
ischaemia/reperfusion: Helier T, et al. (1999). Selection
of a Cba receptof antagonist from phage libraries
35 attenuating the inflammatory response in immune complex
disease and ischemia/reperfusion injury. J. Immunol.
163:985-994. For rheumatoid arthritis: Edwards SW and
Hallett MB (1997). Seeing the wood for the trees: the



(pol y) peptides of the invention for treatnent of the diseases in Table 1
can be found in the followi ng 25 references: For ARDS: Deming RH (1995).
The nmodemwo ovea7$i on of adult respiratory di stress syndr onBCT/AROLOOR®YV.  Med.
46:193-202; and Fujishima S, A kawa N 1995 Neutrophil-nediated tissue
injury and its nodulation. Intensives@are Med 21:277-285; For severe
infections 30 (meningitis): Tunkel AR and Scheld WM (1993). Pathogenesis
and pat ho Mgy f1bast etdwed rapmningiitn scheuBlatoidMeotdhiisis -Rev. 6: 118.
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reper f usy O@ardhoﬂ'ekm acsufd. caw:m&%c% Sungr aQRP 1589 g6, (FH18)coPD: Cox G

(1998). T e ro i AR 5 Suppl
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effeﬁts ony 1?19%@“’ Lyt £Bbhbel éémné roResphges Jand 244 280s 1268 n For
stroke: Baro euerstel n G (1999 lnflamratgjgé(c medj at ors and

stroke: newhoppbetORFETeStivE RBYBPIAFRel APRTET &S réb. Bl ood Fl ow

Met ab. 19: 8181834+y aegltﬂ@aﬂuM\C ESpel ReapiBR, JNuSEthn@r@EQO&OVF% (1998).
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mediators and stroke: new opportunities for novel
therapeutics. J. Cereb. Blood Flow Metab. 19:819-834; and
Jean WC, Spellman SR, Nussbaum ES, Low WC (1998).

20 Reperfusion injury after focal cerebral ischemia: the
role of inflammation and the therapeutic horizon.
Neurosurgery 43:1382-1396. For meningitis: Tuomanen EI
(1996) . Molecular and cellular mechanisms of pneumococcal
meningitis. Ann. N. Y. Acad. Sci. 797:42-52.

25
Table 1
Inflammatory conditions as targets for CHIPS

SYSTEM DISEASE SYSTEM {cont) DISEASE (cont)
30 cardio-~- arteriosclerosis genitourinary urinary tract infection
vasculaxr
sepsis glomerulonephritis
ischaemic shock Trichomonas vaginalis
infection
cardiopulmonary bypass endometriosis
35 aortic surgery joints rheumatoid arthritis
heart transplantation acute reactive arthritis
myocardial infarction gout
central bacterial meningitis respiratory ARDS
nervous




Neur osurgery 43:1382-1396. For neningitis: Tuomanen EI (1996). WMl ecul ar
and cel lul ar nmechani sns of pneunpbcoccal neningitis. Ann. N Y. Acad. Sci.
797: 42-53v08b49Tabl e 1 I nfl anmatory conditions as targets POT/EBHI®S0SYSTEM
DI SEASE SYSTEM (cont) DI SEASE (cont) 30 cardio- arteriosclerosis
genitourinary urinary tract infectionz2ivascular sepsis glomerul onephritis
I schaem ¢ shock Trichononas vaginalis infection cardi opul nonary bypass

endonetriﬁsfs—ﬁﬁ aoftic surgery joints|rheumatold agthrltls heart

cub BrHEISEPIUA  ar t-hiiti

transpl an : H-rs—myocardt-ab—nfarctiomrgo
central bacterial npahngietss-eespiratony ARDS nef vEesWIOTF49711

PCT/ EPO1/ (1027021 \i+al neningiti-s—Copb—mutiplel$8F&tosts—diopatii ¢
pul nonary | fibrosis| ssékoke cystic fibrosis Al zheiwkic'siprgdissease hma 5

Brain punnuilpleuEa ~£iphems, gastro- pancreatitis.mgkal fume fever
i nt esti nalji—u-cerattye to Tt 5 bactertal pneunoni a] Crohn' s di sease |chronic
br onchi t5 10 al cohpPii Heatitis hyparsanQJ+.”.+”pkw%lggﬁﬁh__vrfak

TTTOoT¢C Prreul

hepatitis [Migobhact ef bddmedether . i nfectijon Hel i oba¢ter: pyd Bre gastrifis
viral respimetsgry tract infection na%(_LL.;_ga;_g.L_Tgnca__a.l_L_epg.i-f—f-h}—ﬁHtis
hepat ocel lful ar carc| pREB:;Sd Kusistis 1 Siperitoniti s vhrenchegenkc carici noma

skin psorijjasis vari pus perrodontitis

Crohn's disease chronic bronchitis
10 alcoholic hepatitis hypersensitivity pneumonia
viral hepatitis Mycobacterium tubex.
infection
Heliobacter pylori gastritis viral respiratory tract
infection
gastric carcinoma allergic rhinitis
hepatocellular carcinoma ginusitis
15 peritonitis bronchogenic carcinoma
skin psoriasis various periodontitis
contact dermatitis HIV infection
atopic dermatitis chronic lymph leukemia
cutaneous T-cell lymphoma acute transplant rejection
20 burns glomerulonephritis
frost bite
repetitive strain injury

25 According to a further aspect thereof, the
invention thus relates to (poly)peptides having CHIPS
activity for use in diagnosis, prophylaxis or therapy, in
particular for use in the treatment of acute and chronic
inflammation reactions and HIV infection, more in

30 particular for use in the treatment of Adult Respiratory
Distress Syndrome (ARDS), ischaemic shock, traumatic
brain injury, severe infections, myocardial infarction,
stroke, vessel surgery, ulcerative colitis, Crohn's
disease, Chronic Obstructive Pulmonary Disease (CcopD) ,

35 rheumatoid arthritis, dermatoses, multiple sclerosis,
Alzheimer's disease, arteriosclerosis, repetitive strain
injury (RSI), acute transplant rejection, burns, acute
reactive arthritis, pancreatitis, vasculitis,

glomerulonephritis, gout, frost bite and meningitis.



contact dermatitis H V infection atopic dermatitis chronic | 1
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conposi t i OJF%, %9{1%\5/11'1 ts' é‘\%ﬁﬁ&ﬁﬁ@é&&&%%ﬁ e usk ard the: (pol y) pepti de

havi ng CHI nvention. Such conposition can be used f
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15 incorporated in a larger construct, for various purposes,
such as ralsing antibodies thereto, modulating the CHIPS
activity or in a therapeutic preparation.

The invention further relates to nucleic acid
molecules and the amino acid sequence encoded by the

20 nucleic acid molecules that can be identified by so-
called "computer cloning". More specifically, this
technique comprises using (1) the nucleic acid sequence
as depicted in figure 4, or fragments, derivatives and
analogues thereof, or (2) the amino acid sequence as

25 depicted in figure 5, or fragments, derivatives and
analogues thereof, as a query for screening nucleic acid
sequences or nucleic acid sequence databases, or protein
sequences or protein sequence databases, using search
algorithms that can identify regions with homology. Such

30 algorithms are known to the person skilled in the art and
include, but are not limited to, BLAST searches (Altschul
et al., J. Mol. Biol. 215, 403-410 (1990)) . The sequence
databases that may be searched include, but are not
limited to, the Genbank™ database and the Swissprot™

35 database. When using a BLAST search or modifications
thereof, generally subjects that display homology can be
identified, Identification is based on the value of the

Score or the Smallest Sum Probability P(N). Homologues of



activity or in a therapeutic preparation. The invention further relates to
nucl eic acid nolecules and the am no acid sequence encoded by the 20
nucl ei ¢ acodimoliecul es that can be identified by so- cal | pdT/ERariqpetoer
cloning”. Mre specifically, this technique conprises using (1) the

nucl eic acid sequence as depicted in28igure 4, or fragnents, derivatives
and anal ogues thereof, or (2) the am no acid sequence as 25 depicted in
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e ceni o puchel (.88l dy seauenees g BucLel ¢oactdaseauBnce dahabases, o
protein equences or gfoteln sequence dat abases, using search “al gorithns
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the persogré%b&%w Bt ﬁ%a%'i:t 1309 . h@%lek‘ﬂgtlblélyar enaob () mshedet 0, BLAST
searches (Altschul al . Mol % 403-410 1990%% The
sequence Cé&t36a§§§dtﬁ8F ﬁ§§nﬁéf§€§F&H§doﬁn PlALOIBHE SPEURBESFimited to,
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can be idéﬁPgV§88P%F§€ ﬁpggfloﬁr% 8 gﬁéoﬁythegég?ugg%thEﬂggécore orgy
t he ﬁnalIéstsﬁaﬁﬂEmobahmlﬂEyBP(NyefH@abﬂygaesléErwch@m/497§1 RCTLEPO1/ 00270
23 the C I e ce_.0 p p d are defined
o S SHLERBUGLELC AEhd 5 JhERCEe0 2( peliy fBLLOBSeduenes @ e def ned
at | easp 8081lrysthapr éberdbl oS pé&§@r§@é@’ sEpLéeratrdsl ye-fhe P(N) val ue
5 can be used for identifgati enrehehoapbegeHsnsegentesinvEarabagues of

the CH PS nuclelc aci d sequenge po p tlde nce are defined by a
P(N) val uBtA8PIIES Sfafre Oﬂﬁgﬁgﬁg %Ctﬁ¥%f2?38W§n ES@FeP%an | e- 6, norg

preferab}gpeEFEheelFPamlkectad.ememheoreomyebepabﬁy d@ shml |l er than |e-24,
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i nvention™ ogical'l yrac ereof
speciflﬁambyeduﬁestedet@rpwedéﬁolﬁﬁpépﬁﬂd@sobashé, CHVERt ireaerRar -

CHI PS-b S blogking : | _ . :
CHIPS_bggggocggpgsm;gggea%r_ LQekL0g 1 1B gTRkecy! B3 0ahgiPEAYidad: i Such

fragments thereof and chimerics, single chains, and
expression libraries may be used to neutralise the
activity of the CHIPS protein or related (poly)peptides
20 in prophylaxis or therapy, or may be used for diagnostic
purposes to bind CHIPS or related (poly)peptides. Such
antibodies and CHIPS-based, CHIPS receptor-blocking
molecules are for example useful for the treatment of

Staphylococcug infection. The invention also provides

25 therapeutic compositions comprising a suitable excipient
and one or more of these antibodies and/or biologically
active fragments thereof.

"CHIPS-based, CHIPS receptor-blocking
molecules" are molecules that compete with CHIPS in a

30 CHIPS binding assay as described in Example 8. Such
"CHIPS-based, CHIPS receptor-blocking molecules" may or
example be molecules that have the same amino acid
composition and amino acid sequence as CHIPS, but not the
complete sequence. Such molecules can be single fragments

35 of CHIPS, or may congists of multiple CHIPS fragments,
all still having CHIPS activity. However, all other

molecules that meet the functional requirement of



bl ocki ng nol ecul es, and anti bodies or biologically active fragnents
thereof and chinerics, single chains, and expression libraries nmay be used
to neutravoss4a7me activity of the CH PS protein or rel at rdr/gpaloprmepti des
20 in prophylaxis or therapy, or nmay be used for diagnostic purposes to
bind CH PS or rel ated (poly)peptides. 28uch antibodi es and CHI PS-based,
CH PS receptor-blocking nolecules are for exanple useful for the treatnent
of St aphylcopetdus; wiftdctHIRS The a SRS S nslise FEEFYIEL 25 fher apeut i ¢
conpositiqgﬁﬂgﬁﬂggising a suitable excipient and one or nore of these

or

ant i bodi es an biologically _active fra nt tr‘lﬁr eofo. t el PS- based,
CHI PS recept or - bl ockhfy 15mliad@d evclele S THE® SdmFée with CHI PS

ina 30 GHRSbidgHidg assahasdlesyd hatd f X apiee therSgoh "TOM PS- based,

CHI PS recept ar - bl ocki | ecul es” Ql__ e ey es that have
the sam® éﬂ%%lé‘ciac?:L% q‘f'eoncaéhg)aarﬁnﬁcoroé%l s%c#agtr% sg"s CH' PS, but not

the conplieif segienee. tSuntt Moeclleat ke distgird fridgreiese35 of CHI PS,
or may conglsts, of; MLl fl &S Ida0elldh ad lod idde NAHINGLH PS
ot her ~ no

activity. FHowsver, Sl ecul €s that neet.the functional
r equi r emerito ,ofadAD L8l TMe PO HEPERIGIT2 7P s U &S etitiyt Wi HGT P in a

CHI'PS bi ndi g assay ar&@bso. Andudadivaihe, el atiach nual@iarsaci d_nol ecul es
of the invention can furthernore be used for pg ne theraqoﬁy. quese nucl ei c
aci d mallecul@h o HROTH VTR R b LRIROE S oG AT o558 | ocal | y

|0_r at 3 di@ér?é‘gtﬁé%@ezlfﬁik@ sﬁf@i’@g)jéeé Sa e aoa/éé(ﬂlczjn/emt)odg}_ﬁm gemie but not

imted to, adenoviral vectors, eno- associ at ed, vj

| ent i vi r al CRRFARY 5. VI Rt i%?%ﬂéc%cgﬁl\lﬁ'sf% c vae%%%rt%é(gfél%lyj.g%%:ﬁ{ésﬁ%ehose

based on |4 pasenEsn oireol yresducey et asesrgetGerel tshetmpalif®.c &t r at egi es

are based (1) in vivo gene r wher i lghig aci d
g%n> tme%?ng Qherégt&ﬁt 32%@3: & 14e 450 atech aue

mol ecul es ionare uced into target cells in vivo, or
(2) ex M voohemel éhevApyhe whevent hen | 6t at eer pliet et cle? A% %ol ecul es of

the inventé&flgrgxiQ£§qufgﬁléﬁé@ bRrg&hinistration of the
transduced cells, or a subpopulation of the transduced
cells, into an individual.
The invention relates to a method for treating

20 a subject suffering from inflammation by administering a
therapeutically effective amount of a (poly)peptide of
the invention and a method for gene therapeutically
treating a subject suffering from inflammation by
administering a therapeutically effective amount of a

25 nucleic acid molecule, as well as a method for treating a
subject suffering from staphylococcus infection by
administering a therapeutically effective amount of an
antibody and/or biologically active fragment thereof.

The nucleic acid molecules of the invention can

30 be used in a method for isolating from an organism a gene
encoding a protein having CHIPS activity, which method
comprises screening of a genomic or cDNA library of that
organism with a probe based on the nucleic acid molecule,
and isolation of the positive clones.

35 According to a further aspect thereof, the
invention relates to. micro-organism harboring one or more
nucleic acid molecules of the invention for use as a

medicament for the treatment of acute and chronic



cells ex vivo, followed by adm nistration of the transduced cells, or a
subpopul ati on of the transduced cells, into an individual. The invention
rel ates woarmgthod for treating 20 a subject suffering PeOEPIWORBMEALI ON
by adm nistering a therapeutically effective amount of a (poly)peptide of
the invention and a nethod for gene tBé&rapeutically treating a subject
suffering frominflammtion by admnistering a therapeutical !L ef fective
amount of iaf2Gmmactienc reeict ivnise enlde H1¥s IRECtasna ABt REITHGF %Feati ng a

subj ect suffering.f aRhY.Q¢aceHS iNbeetireRsbyynadaiei SARDENG a

t her apeuti CAl |t>¥e%ftﬁé1%??\%}tél arm&n of arflyn,ant_i bgl%// and/ %E;ebi ol ogically active
fragnent tiseheshicTisdoskcl EXEUAGtd SndFEdd é898F Yt hESVnvéntion can 30 be
used i n a;npthed fiof hselcalidielf nemsartdeganissmokegenessedcodi ng a protein

having CHIPS activity, whi.ch nmethod _ conprises sScr i ngnetnacgenom c or
CDNA | i Br &AF ISty h & cedidaniSs Mt 4 pr s Esaé%%e%%%t'he nuclei ¢ acid

nol ecul e, oA icahal irenmefdte iesiades e IRMes rIBHMAECdAdi ng to a further

aspect thereof,. t.he jnvent] r 1t0. 4816 Qgan1$MNakkos Nng one or
more nucl®i fdtﬁl(f’néeérglur%gss(%o%f’ ELLgttﬁﬁjvent,i on for Sﬂs_e as .a__medi canent for
the treat rEntesfe acutte rimng Cemss ic WOPHHASAVE PETPEPOLFIOZY0 25

i nfl ammat i eactd.ans @ng M dinfestd Qo h fatd cuarte freactdest i ng Adul t
Respi rator%)s’t (rgedss Syndroérrﬂ%, (,AR[%%? i.schaem ¢ shock, traumatic brain
A & 5

;
i nj ury 1 0s el 14 i e RATBHE AT G St iDT St roke X vessel’

surgery, Waeratimesicabidd sandnehmisgidiisease, Chronic Obstructive
Pul onary D sease ( QOFD), .t hounmt ol & Al N fd & dSS RLSemodRld | Pl €
, darl

sclerosis, Al zhei mert& eriosclerosis, repetitive strain injury
(RSI), acuter ttanspiantsemsaction prrrent doviectehotitfe 10 arthritis,

o ngr 1 A TR AR T aee 1% o Boaet o POR et for
SCreeniTy GUPRS i entan nfeooetem t Ht S abPeP Bedk CUsC Bt Gttt He piesence of
the CHIPS]gggfénts with CHIPS containing Staphylococci are at
higher risk for invasive diseases and might need
different or additional treatment.
A1l molecules of the invention, 1.e. nucleic

20 acid molecules, (poly)peptides, non- (poly)peptides,
fragments, derivatives and analogues, may find various
other applications. Such applications include, but are
not limited to:

- Tsolation of factors that can bind the above

25 mentioned molecules. Examples of such factors being
receptors and proteins. Such igolation can for instance
be performed using the yeast two hybrid system or using
tagged molecules of the invention as bait for fishing.

- Design of peptoids and peptidomimetics.

30 - Making phage display libraries, which can in
turn be used for determining active domains, functional
equivalents etc.

- TIdentifying signal transduction pathways that
are activated or inactivated by CHIPS and the molecules

35 of the invention.

- Assay for determination of the biological

CHIPS activity (chemotaxis inhibition or chemokine

receptor expression)



15 CHIPS is an inportant staphylococcal virulence factor, so patients with
CHI PS cont ai ni ng Staphyl ococci are at higher risk for invasive di seases
and m ghtwoaese7idi fferent or additional treatnent. Al noPerEP@moofo t he
invention, i.e. nucleic 20 acid nolecules, (poly) peptides, non- (poly)
peptides, fragnments, derivatives and2anal ogues, may find various other
applications. Such applications include, but are not limted_taq: -
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i nvent i on martdien labelwdlein amyd vidy arEeagitds™f | abel i ng incl ude but are
not limted to fluorescenseqbiatitwiad eastdimdalie) migle eleiuch

| abel ed nol ecul es can be used for screening g Co, ounds t hat resenbl e or
r

over | apOwith @ heowioIRRPlekde RREIRG (3 RFFCH 123 i denti ficati on

of bi ndi ngge$ideSe, bot hid NMviaiendd l’)al\/dd rezaccarrphs‘snrmcrl@dlmt@*dd@s
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or more amno aci g LhAto ace e £akl fon TR HASE idbc fENMete DI ous Lo

15 CHIPS activity.
The present invention will be further

illustrated in the examples that follow and that are in
no way intended to be limiting to this invention. In this
description and the examples reference is made to the

20 following figures and tables:

Figure 1 shows the CHIPS activity of the eluate
from the Mono Q column.

Figure 2 shows the Coomassie Blue stained
SDS-PAGE of purified CHIPS after the final Mono Q

25 chromatography step.

Figure 3 shows the concentration dependent
binding of CHIPS-FITC to the various leukocyte
populations.

Figure 4 shows the sequence of the chp gene

30 from S. aureus Newman. The Shine Dalgarno sequence
(AGGAGA) and the chp open reading frame (ORF) are under-
lined. The nucleotides encoding the mature protein are
indicated by a double line. Diverging nucleotides in S.
aureus 1690 sequence are indicated above the sequence.

35 Figure 5 shows the amino acid sequence deduced
from the S. aureus Newman chp gene. The region matching

the N-terminal 35 amino acids of CHIPS is underlined.



provi ded that such nodification does not abolish the 15 CH PS activity. The
present invention will be further illustrated in the exanples that follow
and t hat ve@e1/#97111 no way intended to be limting to this | POEEPIION270I N this
description and the exanples reference is nmade to the 20 follow ng figures
and tables: Figure 1 shows the CH PS agtivity of the eluate fromthe Mno
Q colum. Figure 2 shows the Coomassie Blue stained SDS-PAGE of purified
CHI PS aftanehglhgnamlan@C¢ﬁ82$nchh@nﬁLﬁgEﬁEﬁyl§9@pPIFF@HPea§eshoms t he

concentra&haggggggngggye @hgdbg%uggchlPS-FlTC to the various |eukocyte
popul ati ons ure shows t he "sequence of the c? FIgene 30 fromS. aureus
t

Newman. The Shlne DEF@&Fﬁossééﬁyﬁcéhe(ﬂﬁﬂﬁeﬁ}oﬁnﬁ ecRBPoB&R®r &8di ng

franme (G?Eheagén%é@rofl isnedurfhe Bueheasi.des encoding the mature protein
are indicate

by a_double_line. | nuec otld |n S. aureus 1690
sequencé are i ndi caFé§%6ove 3R¥SSQ§EE% gtég Lygure% shows the am no acid
sequence degeeedtahtemothe. SauzeneustMewrsn cj gene. The regi on matching

the NNtermnal 35 a Cigd S e 0 9
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i ndi cat ediabshe gheogééu@ﬁc§aer§ﬁrélenéﬁé%s—Lhé~ééﬂéc€F6ﬁ18F the chp gene

in the genomes of &3 RAWLUYS Bkl RS0 aogbg&é@p@n@@ow@rGébPSfaCt|V|ty in
the supernatants of aur eus strains

ure 8 t.he.di stribution of
t he chpOge&a®biftnaphke - §@ﬁ€§e§n6ﬂb9§#ﬁéu?1€§gﬁﬁcEP %ﬁ%§%r835 *dFfains. Figure
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to CH PS d tid 1th
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concentration depengdmfure 10 shows the concentration dependent
inhibition of neutrophil migration towards fMLP by

15 purified CHIPS, expressed as percentage of buffer treated
cells. Cells were incubated with various concentrations
CHIPS for 30 min at room temperature and added to the
upper compartment of the Transwell container. Migration
towards 1x10°% M fMLP was determined after 60 minutes

20 incubation at 37°C.

Figure 11 is a representative image of an SDS-
PAGE showing the final purified recombinant CHIPS
(rCHIPS) obtained from an E.coli lysate after affinity
chromatography over a Nickel column and cleavage of the

25 Histidin tag by Enterokinase.

Figure 12 shows the concentration dependent
inhibition of recombinant CHIPS (rCHIPS) on the
expression of the receptor for fMLP (FPR) and C5a (C5aR)
on neutrophils.

30 Figure 13 shows the concentration dependent
impairment of the intracellular free calcium release
induced by fMLP and C5a in neutrophils.

Figure 14 shows the concentration dependent
inhibition of CHIPS-FITC binding by the complete

35 recombinant CHIPS and the recombinant mutant CHIP

Table 1 shows inflammatory conditions that can

be treated with the (poly)peptides and non- (poly)peptides

84—121

of the invention; and



i nhibition of neutrophil mgration towards fM.P by 15 purified CH PS
expressed as percentage of buffer treated cells. Cells were incubated with
vari ous ovoosm7iati ons CH PS for 30 mn at room t enper at BEPERNDOATIded t O
the upper conpartment of the Transwell| container. Mgration towards
1x10-8 MfMP was determ ned after 60 28 nutes 20 incubation at 37C. Figure
11 is a representative inmage of an SDS- PAGE showing the final purified
reconbi nant CHI PS (T4B1&S) sibbes ngee firiominy Bre LTI ot &, affinity
chr omat ogr aphy over Ni cke age. of <P Hist idin tag by
Ent er oki n%%l.gﬁeg‘ﬁrceﬁi %h%%sﬁ(?gh%@%ﬁ%gn%%on dsgp%%\%ﬁn , nmegéél on of

r econmbi nantouGH PSurfuiCHER3) wiph t BRI Pex ppasdinmh b t’t‘]’]é"%@c}%‘pef%rc f MLP
(FPR) and (Ha é@%@ae@{h?%ﬁwh&&%cﬁ&nﬁg%@ 18e ssdvovsd tdietIcancent r at i on
dependent “inpairment o he intracel |ular free calciumrel ease induced by
fM.P and GERPO iRt e@phit 57 MEHHRr 22 4%°<Mous the concentration dependent
inhibition of CH PS-FITC binding by the conplete 35 reconbi nant CH PS and

t he reconbi nant mutant CHI PS4-121. Table 1 shows inflammatory conditions
that can be treated with the (poly)peptides and non-(poly)peptides of the
i nventi on; zxsdr¥y 01/ 49711 PCT/ EPO1/ 00270 28 Table 2 shows the binding in
ELI SA of s&y&ré - ?el ected cl ones of nonocl onal antibodies derived froma
nouse i mmu dWith CHPS Binding is to purified CHPS and the reacting
nmouse nmohoBlonfisabiendefeCHEASUWREALELE HOPID). 2 oF 45 o AR RBH R ant i body.
EXAMPLES E@&ﬁ‘%ﬁ\ﬂ AQpPueirfibgati on of CHI PS protein from S. aureus
super nat ant TERI AL AND IVETHOD 1.1 lsolation of the protein

St aphyl ocotéelis a8Pea&ieBo0T( 5781 PRPES!™i sol ate, University Medical Center

Utrecht (UMC Utrecht 3}aphvlococcus aureus 1690 (a clinical isolate,

Hu

University Medical Center Utrecht (UMC Utrecht)) or

15 Staphylococcus aureus Newman (a gift from Dr Foster,
Dublin) is cultured overnight in IMDM medium (Gibco) and
subsequently diluted 1:40 in fregh IMDM for a 7 hour
culture at 37°C. After pelleting of the bacteria the

S.aureug supernatant (referred to as SaS) is collected,
20 filtered over a 0.2 um filter and immediately used
further (Veldkamp et al., Inflammation 21. 541-551
(1997) . A quantity of 5 liters of SaS is guided over
three columns (25 ml) coupled in tandem. These three
columns are successively a "Reactive Yellow" 861, ligand
25 dye cross-linked 4% beaded agarose column (Sigma), a DNA
Cellulose (Pharmacia) and a "Reactive Green" 19 ligand
dye cross-linked 4% beaded agarose column (Sigma).
After washing with PBS the green (Reactive
Green 19 column is eluted with 2 M NaCl and the second 50
30 ml, containing CHIPS activity, is pooled. PMSF (1 mM ) is
added and the eluate is dialysed in PBS for 18 hours. The
sample is concentrated to a volume of + 10 ml in a
dialysis bag soaked in polyethylene glycol. The
concentrated material is separated on a Pharmacia
35 Superdex-200 gel filtration column, whereafter the active
fractions (4 ml volumes) are pooled, treated with PMSF (1
mM) and dialysed in 10 mM Tris-HCl (pH 8.0) for 18 hours.

The pooled active fractions are loaded onto a Mono Q



15 St aphyl ococcus aureus Newran (a gift fromDr Foster, Dublin) is
cultured overnight in I MOM nedi um (G bco) and subsequently diluted 1:40 in
fresh | MWODO#9781 7 hour culture at 37C. After pelleting PET/ER@/ATE eri a
the S.aureus supernatant (referred to as SaS) is collected, 20 filtered
over a 0.2 mfilter and inmmedi ately used further (Vel dkanp et al.,

I nflammation 21. 541-551 (1997). A quantity of 5 liters of SaS is guided
over thresmicol R ntdlwoupl BhimeaiznddmatTHes @ liese Wikd @ms are

successi vel "Re Y/ I 861,14 d- 4 IR 3 ldonked 4% beaded
agar ose coqguarﬁﬁie(rg %ﬁéa)%ﬁaw%@@ul%@e%ha%%agﬁ) and " Iﬁeacti ve G een”
19 |i gand Nafjle. Gkaisisee i Fikaet 408D e bl ael a@%ﬂr%%f?e‘%&}wo(ogieéﬁé)“. NS washi ng
with PBS the green {Reastdyera@sendLeel e iHEgl edotidim 2 M Nad  and
the second 50 30 m, contaj ni(g %;{LPSSS‘C“ Vit .,Cliés_ ola%cgaf@{‘a(l mM) is
added arfd 3P FHuat® FREH I g””r PBS Tor 18 Hours. “The = <anple is
concent rat@gdrp® B il otred oit 100t im smalll alsiwtrag Bwakeddn

pol yet hyl ene gl ycol . The._gonce rials.d raf e on a Pharmaci a
35 Super de%é‘?lg%y%‘glm???ﬁ%filo% ‘%I(L) %?dmfe%‘#leéft%%gcﬁa%\%_ fractions (4
M vol unesyparPA@DO| M1 t Pratean Wi I h PMSRaQ) afiMr iy 8d-in 10 mv
Tris-HCL (pH. 8.0). h S e Ve T4l iDnsyias e | oaded
onto a an‘go?ﬁ““\‘ﬁ%b%?%‘%%l %/Eﬂ’%%#%g%éng%éu on ex%an,/grﬁ%ol

( Phar meicd handavitls ahuzedaverh Bolgratiented¥RE PNET ikl HEP b r

rangi ng frﬁP&éf)twns'L'\éré'aé%reéﬁéJiVEoir@ﬁb@néc&ﬂvmyw@bme)c@aciotcwl ed and
used as the

final preparation_of_ purified | .P. r in. 5 content is
det er ni nedt@i 1ahEDPF PERAMEr 6F BEANGESEGSRhd a@% %E%%? ed at -20C in
smal | al i quebsatrdhenéipabphi 3ol atedeantieedabyi Slanatyseeetfoy. purity on a
12.50 SDS-PAGE (Mni-Protean I1; BioRad) after staining with Coonassie
Blue. The CH PS protein appears as a single 10 band with an apparent
mol ecul 85 wekghBiadbugdof7fNDA. antll CS5ér et foasubpeyse? eened for CHI PS

activity by its capagiby. bayLohi Bit bLBdLREqOErbhugesseentzéabel ed TMP to
i sol ated neutrophil s as heasur e y flow cytonetry. ,

blood of healthy volunteers via a Histopaque-Ficoll
gradient in accordance with the standard method
(Troelstra et al., J. Leukocyte Biol. 61, 173-178

20 (1997)). The remaining erythrocytes in the granulocyte
fraction are lysed with sterile water (for 30 sec.) and
washed after recovery of the isotonicity. The cells are
finally resuspended in PRMI (Gibco) with 0.05% Human
Serum Albumin (RPMI/HSA). In Falcon tubes 50 pl cells

25 (5%x10° cells/ml) are incubated with 50 pl CHIPS-containing
material (SaS, purified CHIPS or column fractions) for 30
min at 37°C. The cells are placed on ice and washed once
with RPMI/HSA (at 4°C) and resuspended in 50 pl fresh
medium. 5 pl BODIPY-labeled £MLP (final concentration 0.1

30 pM; Molecular Probes) or FITC-labeled C5a (final
concentration 1 uM; recombinant C5a from Sigma, labeled
with FITC as described in example 2.1 for CHIPS) is then
added and the sample is incubated for 60 minutes on ice.
After washing the fluorescent £MLP or C5a binding to the

35 granulocytes is analysed with a flow cytometer (FACScan;
Becton Dickinson). The average fluorescence value of 5000

granulocytes is calculated with Lysis II software.



15 1.2 Binding of fM.P and C5a to granul ocytes G anulocytes are isolated
from heparinized blood of healthy volunteers via a H stopaque-Ficoll

gr adi ent waoaewor dance with the standard nmethod (Troel st rar/@ro1io270 J.
Leukocyte Biol. 61, 173-178 20 (1997)). The renmaining erythrocytes in the
granul ocyte fraction are lysed with steerile water (for 30 sec.) and
washed after recovery of the isotonicity. The cells are finally
resuspendegzdurRRM (G bco) with 0.05% Human Serum Al bumin (RPM/HSA). In

Fal con tubes 50 Al l 1 s 25 ( | s/.d3) . are-d teoh ot Be50 Al
CHI PS- cont ai ni ng ﬁ?ra?%@%uﬁﬁi%ﬁéﬁgﬁgrﬂgﬁﬁ(m fi{ﬁ)cti ons) for 30
nmn at 37Ghdhe RS |scwrel pf avedlon dleBtnd s e B QG U8BM / HSA (at

4C) and resuspg i 7 50 Al § neshydmdismark Al BIDIMAGY ahel ed fMP (final
concentration O. 30 AM Mol ecul ar Probes)_or, Fl T&;ﬂa | ed Cha (final
concent rat$torPnognt GRERHA Harf: (5a TP S il hdied WA A TC as
descri bed g, &xagi e 2. dnd osndH PS)pussi £ idercH il ed tend tiee Savgdl e i s

i ncubated for 60 minutes on ice. . After washing the fluorescent fM.P or Cba
bi ndi ng t d'¢He %SC%%WW%}%Yi%tea%al ysed with a flow cytometer (FACScan;
Becton Di cki nson). The average fluorescence val ue of 5000 granulocytes is
calculated with Lysis Il software. WO 01/49711 PCT/ EP01/ 00270 30 RESULTS
Figure 1 shows the elution profile (0OD280) of the CH PS activity of the

el uat e 10 oExaMeLBbOho Q colum. The volune fractions between 39 and 41 ni

show the 5.siropgest: (il PS Setéyiby- &g Sosiovsaidiendiospssi e Bl ue
stai ned SDS-PAGE of purified CHITPS after the final Mno Q chromatography

step. 10 EMAMEREADR AB¥RCYETEOBI nding of CHIPS to neutrophils and nonocytes
MATERI AL A%QlNEE&@I{gbélfﬁgtbfa@@fiﬂge@fCEEE$f@fmtéthPS protein Purified
FITC (Fl uor escei h | S6EhFoRganaton. §S0herol ™ PURey Th & 100 Sotcm
15 with 1/10th volume of 1 mg/ml FITC (Fluoresceln
Isothiocyanate, Isomer I; Sigma) in a 1 M Sodium
carbonate buffer pH 9.6 for 1 hour at room temperature.
FITC- labeled CHIPS is separated from free FITC by
passing the mixture over a desalting column (Pharmacia,
20 Fast Desalting HR 10/10) and monitoring the eluate for
OD,,, and fluorescence by an on-line coupled fluorometer

(Perkin Elmer). Fractions with high 0D, and fluorescence

were pooled and analyzed for protein content with the

Micro BCA protein assay (Pierce). CHIPS-FITC is stored in
25 small aliquots at -20°C.

2.2 Binding of CHIPS-FITC to leukocytes.
The specific binding of CHIPS-FITC to

leukocytes is determined by flow cytometry. Purified

30 neutrophils and mononuclear cells (coneisting of
monocytes and lymphocytes) are isolated from heparinized
blood of healthy volunteers as described (Troelstra et
al., Infect. Immun. 65: 2272-2277 (1997)). Isolated cells
are remixed to obtain a ratio of cells that mimics the

35 gituation in blood. Human red blood cells are obtained by
washing a small aliguot of whole blood thrice with PBS.
The concentration of red blood cells is determined

photospectrometrically.



carbonate buffer pH 9.6 for 1 hour at roomtenperature. FITC | abeled CH PS
is separated fromfree FITC by passing the m xture over a desalting colum
(Phar maciveQ o/201Fast Desal ti ng HR 10/ 10) and nonitoring tpkeT/@pPuatoe7of or
OD280 and fl uorescence by an on-line coupled fluoroneter (Perkin El nmer).
Fractions with high OD280 and fl uoreszance were pooled and anal yzed for
protein content with the Mcro BCA protein assay (Pierce). CHPS-FITC is
stored in 25 small = irploten atube2)GO 212 Bivktiauf e @HRS BHIPed o

| eukocytes. .The ecifi.c biRdi o] . PS- t Q;heukogy ks determ ned
by fl ow cﬁeo]n]é? ry. }TDulr(? f Fle%g&gégg%e%f?;%ﬁfglug%% %ﬁ%ngcﬁga?ﬁgpl S

(consi sti MLt amnooytess arrhdsmptcyanes)ier &4 JuiutBH ¥$%m ini zed

bl ood of t‘%%%)éé)c% W &ers; @s fesal bebMirasdia et o ass HeMect. | mmun.
65: 2272- 7)). _ Isolated cells re rem xed to..obt ai% cgﬂlrﬁaél o of
cel I's t Katanf mesugprndss sit (G ght i i b St TR B Sod C817% are

obt ai ned byrraashiige a smebdyed | Tiiakepfundbliey ilond dywrérostwy th PBS.  The
concentration of red blood cells is determ ned . ametydgal ly. WO
ool o711 PTG St os Tt Pt AR 1! ﬁéﬁf@ﬁis S T8 bi ood
cells (5 xsuifopeldisions be eanatwbed oy vieled: iAte GRS r@IC FAC VR | ous
concentrations fo 0,1 on. kce: V@égpge]p%%égbf@dimm(RPM
cont ai ni ngo%. 5% )(gé(g)n r%s%ls%ﬁée% %%5(({)50 Al fresh medium Binding of
CHI PS- 1 Tiys bsThesobukaryt BPL. moas iR erirane (1 oWt omets v ¥acean;

Becton Di %ﬂé‘sgé‘iect@é&%éﬁi!@@ﬂé@ié@ﬁya@&mawmaﬁm@ns i s anal yzed
by selective electronic gating on forward (FSC) and sideward (SSC) scatter

par amet er sSPHEUB ¢ ysi sl | software (BD). The average fluorescence val ue of

the selected cell population is calculated with the software. RESULTS 15

Figure 3 %‘%\@ {,ge concentration dependent binding of"CH PS-FITC to the

various | {7 popul ations. It can be seen that CHH PS-FI TC bi nds nost
15 Figure 3 shows the concentration dependent

binding of 'CHIPS-FITC to the various leukocyte
populations. It can be seen that CHIPS-FITC binds most
efficiently to neutrophils, followed by monocytes.
CHIPS-FITC does not bind to red blood cells and

20 marginally to lymphocytes, but only to a subpopulation.
Binding of CHIPS-FITC to neutrophils is specific because
addition of a 10-fold excess of non-fluorescent labeled
CHIPS completely inhibits association of CHIPS-FITC to
the cells.

25
EXAMPLE 3
Sequence, cloning, and expression of the CHIPS-encoding

gene (chp) of Staphylococcus aureus
MATERIAL, AND METHOD

30 3.1 BRacterial strains, plasmids and growth conditions

Staphylococcus aureus Newman, RN4220, and COL

are commonly used laboratory strains. S. aureus 1690 is a
clinical strain, isolated from a patient with bacteremia
(K.E. Veldkamp et al., Inflammation, 21:541-551 (1997)) .

35 Escherichia coli DH5a was used as a cloning host (F.M.

Ausubel et al., Current Protocols in Molecular Biology,
John Wiley and Sons, Inc., New York, N.Y. (1990) ).
Plasmid pRB474 is a shuttle vector for E. coli and



efficiently to neutrophils, followed by nonocytes. CH PS-FITC does not
bind to red blood cells and 20 narginally to |ynphocytes, but only to a
subpopul a¥®en49718i ndi ng of CH PS-FITC to neutrophils is spevEPicioRBcause
addition of a 10-fold excess of non-fluorescent |abeled CH PS conpletely
inhibits association of CH PS-FITC to32he cells. 25 EXAMPLE 3 SeclLuence

cl oning, and expression of the CH PS-encoding gene (chp) of Staphyl ococcus
aur eus. NAT&FﬂchlylﬁkNrbd\Hl-m&iﬁﬂg Batot erdall I sraaiatest pieghiZacidddigyr owt h
condi ti ons t coccus u \ SAa i aaonl

used | abor%%%jyf%%rtgril%s.p%?ggége%xﬁ%ﬂ?%%%}en%gﬁ st ral?{\t,Q_) i sol at e)d/
froma patientipi¢ hobacteyendte ¢K ERBAM dIRHF @ 1 .2 45¥ 1 ShetS on,

21:541-551,£1987)), 3. Esehiekholy coal | DHbasmsiaper i cioni ng host
(F.M Ausubel et al., Current Protocols in | ecqul ar Biolloagey ohn W1 ey
and Sonss WikCh Pty YRPRYCN YECRA9R)SS IBtASH Y PREATSL saadshb@%]t%]e vect or

I/ggl :E C°|é??@pafﬁ@1@%ié§fllﬁe£gimb | 250 ABR stwephyd coweei gt ai ni ng t he
pronpter fromBacjllus subtiljs.d r g ressd f genes

1 oned | nio CHE DRTES HE BTSRTHDC 61 § b HEA 7 HEAT 4 1 & et vat ] ve

of pRE374 ¢Ri%Brumper p.Genglut@2e18at192°C1002%FSi ACBEHNL ER RERESReonyci n
resi stance gene has ‘been repl aced by a chl oranpheni col resistance gene.

Al'l strains were grown in BMbroth (1% tryptone, 0.5%
, 0. yeast extract, 0.5%
NaCl , 10 1% K2HPO4, 0. 1% gl ucose) at 37C unl ess otherwi se noted. 10 3.2

Sequence analysi ced by cycl e sequencin DNA
2000 L (L1 R P e neBr e UREb . Uk usi pg. Lhe Ther o Sequepase™
f1 uor escent - | abel ed ENP&n’e‘aéyW@u?&BC@@qﬁﬁnﬁYﬂg kP ELERNEH SR aTT iiu@?ige

Chal font, LKyuofuktabheo BIi(iersoreracusediootihf eveby, sequbnaeigenoni c DNA
tkgngegmoagggaghggehpfiho¥%g%2n@41a%2&éd8bghme cycle

15 gequencing kit (Amersham, Little Chalfont, UK). Suitable
primers were used to directly sequence genomic DNA which
was isolated according to J. Mamur (J. Mol. Biol.,
3:208-218 (1961)). The sequencing method has been
described briefly in Peschel et al. (J. Biol. Chem.,

20 274:8405-8410 (1999)). To perform sequence similarity
searches, the program BLAST 2.0 with the non-redundant
protein database of the NCBI (Rethesda, Md., USA) was
used.’ Sequence alignments were accomplished using the
Higgins-Sharp algorithm of the program MacDNASIS Pro

25 (Hitachi Software Engineering, San Bruno, Calif., USA) .

Previously, the first 35 amino acids of CHIPS
have been determined by N-terminal sequencing of the
purified protein. The §. aureus DNA ig very rich in A and
T nucleotides while G and C nucleotides are rare (only

30 about 30% of total bases). Thus, for most amino acids,
the most A- and T-rich codons are preferred. According to
this rule, a primer sequence was derived from amino acids
15-24 (GAAARAGAAAAAGCATATAAAGAA (SEQ ID NO 1) . The primer
was used to directly sequence genomic DNA from S. aureus

35 Newman yielding a seqguence of several hundred base pairs.
A new primer was derived from this sequence to read
toward the binding site of the first primer. The combined

DNA sequence contained the binding site of the first



3:208-218 (1961)). The sequenci ng net hod has been described briefly in
Peschel et al. (J. Biol. Chem, 20 274:8405-8410 (1999)). To perform
sequence woni/Aglity searches, the program BLAST 2.0 wi t hreepoigne2roedundant
protein database of the NCBI (Bethesda, Mi., USA) was used.' Sequence

al i gnments were acconplished using thes3 H ggi ns-Sharp al gorithm of the
program MacDNASI S Pro 25 (Hitachi Software Engi neering, San Bruno, Calif.,
tJSA?\F. Pr ey Dtist ywitherdordtfBoramcen 6¢i dssttdadlPS hmwotideiPTet er i ned
y term nal se nci hg of .t i fi Of &y S. eusadNA i s
very rich ?IﬁéArfa%%&%ﬁu%?e%tl e%gﬁﬁeéﬁgl%{\dt%lér}ﬁ%%g@ti d]éa%%r rare (only
30 about 3% @pen oremdbagefyanghes, 45 OrPRUTeERAGHd BeidsTeAIHE Nost A- and

T-rich COd@ﬂ?n@rﬁaP§§£§6r§§%u§ﬁ§@rﬂ&ﬁgiﬂ£tiiiﬂéhré&€tréh$ﬂimﬁmnSﬁquence was

derived from am no_aci ds ( GAAAAA GCATAT, SEQ ID NO 1).
The prinerShipg §3@dlt oPaiPRERPY SEQuentetye ?‘r‘—i‘% Eﬁgﬁ%ré’s Qaur eus 3)5

l(;lew.rrandyic etgl?ﬁgg-ﬁgqgemm@f) semﬁrﬁd:llmm@de]ﬂybla]&ee@aﬂcsp c@daorewv pri mer was
erived fromthis sequence to read,, t i ndi i f t first
\B\B (r)rﬁ; 9Th§h%o%2?ﬁe‘ﬁasﬁm§éqc Cel%o%%{\%{;ﬁ%% %hﬁﬁgﬁ%§%ﬁ%%f$$he first

\ 497114 PCTHERO1400820wiBB pei semihhrhtien ©pfaey apeese{ imst ead of A
I n posi ti OPlaé dS‘QQbJsEQStigg @itér#nﬂmg?%éiQﬁiﬁé)a&fw%@elﬂ)toIﬁoﬁmcoded

an open reading frane of p preceded by a reasonabl e _ Shine Dal garno
sequenck0 f ar sighel apephide EPANSPAERBROLIACTESSHiRR GHECRI2¥™ Gar no, Proc.

Nat . AcadyesBlantSAs Bd51842:1346n62944) Yeanduéol fovkewdy biiree stop
codons. The gene_was named c

i o aci dBoW EharBogi AEPAPR Pos2Po ByopRotar reTa =L risua chdbes. The
N-term Pﬁgcgﬁfgﬁ}sﬂ@mﬁétdxﬁgam bmegoage_lﬁyatllségsagn@bppépl’e:_tcﬂme skcretion
2 Pon- chaF SHEPeD) offCof V3 HAABCack S antCAn® LA X ALA C Soreeoeus. motive.
Lgirdcszl gggagfipyéggﬁhbgB?bnpéppiegaidel;is Ebylree8) by vedieei Fhelt Nucl .
region t hépatﬁgfa ¢ h%gggg%ogte %g?? %)c/t F;iggte ﬁzt%}?g?%ﬁﬁ% dggigcr)nf ﬁ%iggcvlegg b)c/)f :
CHIPS. The only exception is a serine in position 33 of
the deduced mature protein instead of an asparagine
residue predicted by N-terminal sequencing. The deduced
20 mature protein has a size of 121 amino acids and 14.1 kDa
and an isocelectric point of 9.32. It thus fulfills all
requirements for the CHIPS protein. Using the same
primers, the chp gene of S. aureus 1630 was sequenced.
The two genes were almost identical with 5 deviations. On
25 amino acid sequence level, only one position was

exchanged (Figure 4 and 5).

3.3 Cloning and expression of the chp gene
The chp gene from S. aureus Newman was
30 amplified by PCR using primers whose sequence was
modified to introduce restriction sites permitting the
cloning of chp in the expression plasmid pRB474. The
resulting plasmid pPr4-chp contained the chp coding
region, 19 bp upstream from the start codon containing
35 the Shine Dalgarno sequence and 104 bp downstream from
the first stop codon. The fragment was inserted in the
appropriate orientation permitting expression of the gene
by the vegII promoter and the identity of the fragment



CH PS. The only exception is a serine in position 33 of the deduced mature
protein instead of an asparagine residue predicted by N-term nal

sequenci mgo oT1deduced 20 nature protein has a size of 1PdT/ARMMMWO2ACI ds and
14.1 kDa and an isoelectric point of 9.32. It thus fulfills all
requirements for the CH PS protein. Usi4ang the sane priners, the chp gene
of S. aureus 1690 was sequenced. The two genes were alnost identical with
5 devi ati m V@AY id5 eahino ssiukrsequerdy disvelPlasmid grie4podint Wvers was

exchanged ( r%%reerr%da% y\ﬁ)bhe %esstglcgyglg)gla%%af e%sdlodqnofs t g%rggj% gene The

chp gene 6 aur eus using _priners whose
sequence V¥ 22fodiyf iedd atordrmmaddiiie (rC’i-:-stzﬁﬂgd{ﬁto‘-rii1 §incde§ pEAFRL | St he

C:DOZ' nﬁ OfMl(ét}:Q)Blrbdlt [‘%@%OChr Qﬁ@hﬁh-@o@ﬁmlcbgﬂ?sg7ﬁsomﬁed Q‘S{ldﬂfn{ lang E' asmd
pPr4-chp contai ne e Chp coding  region, upstream fr the start
codon cENtRATH Y SHhMEe SHHe B YHIRD I?&ﬁtrf&ép F%—?é%?eé*& stream from
the first gimm cadessibie fd agmsd) washd nswtted i of e gipsepd at e
orientation perm n XPJ €5 Si.0 of t en v pronot er and
the identi% ‘?eﬁlrft %‘?abg}’rrern"t f%f‘%@ﬁ%ﬁ%%gf %9?4 was verified by
sequence aaiuyesicindlasmte p]l?rs@ﬁhp was transferred to the

restriction-negativ o220, by £l qpttr}%o athign (J.
Augustin and F. Cot grﬁ%:é%g] % cro a|'€gJoISﬂ Lett. Gltgyezos 208 990) g,n i sol at ed

fromal® mnla@%lwm%rﬁﬁ@%@ dﬁo@i_@mﬁ) (TI GR

accessi on NQ..1289) .nJhe jdent igy mir ta{}%wé_@nl@t waess dé@r[drfs!t&%t@ﬂ,
restriction fragnment anal ysjis and sequencin, of t he |nse{ lﬂgﬁghp gene

was not comtad |9nel”1*q1e“’pa]|'1?I%/E‘Ctlo1 MY S. aureus
COL (Tl GR g aGHesaiOMNdnarl 280) .1 80 R@@qﬁmmet(mmmnstrat ed, that

160 wer ¢ BES TR H gur s Kl NE e S b O s negative in
t he CHIIPS a];ﬁ:ﬂcmnwlasysassé@ds(ﬂgm)e Tjhe mmnegmm rfomaSireng eus  Newnman
was cl O”G%A%a% %?a@ dcipcfﬁéd Cﬂp’pMn?ﬂi F];ﬂflrg—tc%p, which permits
expression of cloned genes by a plasmid-encoded promoter.
Transformation of §. aureus COL with the plasmid rendered
the strain positive in the CHIPS assay (Figure 7),
20 proving that the chp gene encodes the CHIPS protein.

3.4 Detection of the chp gene by PCR
The absence or presence of the chp gene in

various 8. aureus strains was determined by PCR using

25 crude cell extracts as a template source. One bacterial
colony from a fresh agar plate was resuspended in 1.5 ml
saline, sedimented, and resuspended in 100 pl of a lysis
mix solution containing 10 mM Tris-HCl, pH 8.0, 50 mM
NaCl, 0.1 mg lysostaphin/ml, and 0.1 mg

30 achromopeptidase/ml. Samples were incubated at 37°C for
30 min and then centrifuged. The clear supernatant was
heated to 100°C for 5 min and subsequently diluted by
addition of 400 ul TE buffer (1 mM EDTA, 10 mM Tris-HC1,
pH 8). 1 pl of the cell extracts were applied to PCR

35 reactions using the chp-specific primers chp-5'
(GAAAAAGAAATTAGCAACAACAG (SEQ ID NO 2)) and chp-3'!
(CATAAGATGATTTAGACTCTCC (SEQ ID NO 3). Amplification was
accomplished by 35 cycles composed of 1 min at 90°C, 1



expression of cloned genes by a plasm d-encoded pronoter. Transformation
of S. aureus COL with the plasmd rendered the strain positive in the

CHI PS asy®@o(/Firgure 7), 20 proving that the chp gene encoBeVEPHNICH PS
protein. 3.4 Detection of the chp gene by PCR The absence or presence of
the c gene in various S. aureus straigs was determ ned by PCR using 25
crude cell extracts as a tenplate source. One bacterial colony froma fresh
agar pl at en@satt eamcp;ermw i rmﬂn Satiml 72 s@l itﬁm sl heimee BCRankadsis pended

|n100A| of al tio contaln .0, 50 mM
0.1 ?%“QVS%%C% ap%nln Lﬂﬁ t érfgnn%“ﬂ Eéc%&srﬁ anpl es

vvere i ncubat etdtatstaaﬁftfmdoﬁoamd rﬁraﬂmhghféh mmmﬂﬁg@m offHehe | ffarst

super nat a I ed b

addi tion on% % (ﬁ@@Eegn%er Oérgrﬁ&aﬂi%%sm%gﬁ%%\/l ris- H?:éf; % éyijg 1 AIy of

the cel I5 @@Jfa%l%c'@@@h%w}%d Al Prrsens gt | IR (RGD G SRR S peci fi ¢

?&?ALZA‘?‘GATTTAGACT SEJ 3 QA&( if tanp e o I3 hed b

icatio ccaonpl i she

35 cycl es REPPOSEE DI A ?C‘%n R T%e% %@ 01 ‘ﬁ@rﬁrit F%ﬁw%ﬁﬂf%di% 35 ni nyat

55C, and mméb@aﬂmOﬂdS@yrem&hmiW@ePﬁ%mmm Toovpr iMed VB0 of the

c_hp geneoﬁ}a ££99@pbp downstream of the start codon and ending 41 bp

upstream iTSt’ "stop codon. The PCR products were subjected to
agaroseL® gel eI ectrophoresis. Al sequencing, PCR and reconbinant DNA

t echni ques; wer e, %&(rlf 0@&1%%#91@% o standard procedures (F.M Ausubel

et al., Current s in ecu Bi ol ogy, John Wl ey and Sons, Inc.
New York, N Y. (1998))auneus stpatay weore GHIPLaRd | vo¥ \CHBPSur eus strains

were anal yzed: § pr %Péq %éé}‘/'fc\(r'}ﬂlﬁﬂlﬁéséf £ Do b 846l i Of abeled
fl uorescence-labeled fMP to uman neutro hI|S Strfu ns were, cultivated in

15 | MDM nebilin 2. Pene cheiet 6Pt S paPsFays UR§Te t Or DU And  cul ture
super natzantgpmened tial yzete andchesi egias, Paisley, UK), for 24 h

and culture supernatants were dialyzed and tested as

described in example 1.2.

RESULTS
20 Figure 4 shows the sequence of the chp gene
from S. aureus Newman. The Shine Dalgarno sequence
(AGGAGA) and the chp open reading frame (ORF) are
underlined. The nucleotides encoding the mature protein
are indicated by a double line. Diverging nucleotides in
25 S. aureus 1690 sequence are indicated above the sequence.

Figure 5 shows the aminc acid sequence deduced
from the 8. aureus Newman chp gene. The region matching
the N-terminal 35 amino acids of CHIPS is underlined.
Diverging amino acids in the S.aureus 1690 protein are

30 indicated above the sequence.

Figure 6 shows the detection of the chp gene in
the genomes of S. aureus strains. PCR products obtained
with chp-specific primers were separated on an agarose
gel. Lanes 1 and 2, S. aureus Newman; lanes 3 and 4, S.

35 aureus COL; lanes 5 and 6, S. aureus 1690. The following
bacteria were found to be negative for the presence of

the chp gene as determined by PCR: Staphylococcus

capitis, Staphylococcus haemolyticus, Staphylococcus




described in exanple 1.2. RESULTS 20 Figure 4 shows the sequence of the

chp gene from S. aureus Newran. The Shi ne Dal garno sequence (AGGAGA) and
the chp opentswadi ng frame (ORF) are wunderlined. The nucPeDEPUé®2®NCcodi ng
the mature protein are indicated by a double line. Diverging nucl eotides
in 25 S. aureus 1690 sequence are indixmted above the sequence. Figure 5
shows the am no acid sequence deduced fromthe S. aureus Newman chp gene.
The regi orhamstreis N is addplofldddide®is s under | i ned.

Di ver gi ngﬁe&%ﬁ—‘ﬁé %Jﬁﬁ%&%@ sl@%g g;g %!nqi & e£430.;ipdicat ed above

t he sequenc I gure h I'rp—gene‘r‘n‘“ t he genones
of S. auréflistrains. PCR product s obtai ned vmth chp-specific priners were
separated on an agarmsfirdel .sHAReTH N &1 S.aukeys,Newnran; |anes 3 and
4, S. 35 aureus ;. lanes 5 and 6, S a,ureus 1690. The followi.ng bacteria
wer e foonfH5HE %—Srﬁ&%ﬁ%l—sp -of VA RRMSe [P TGERE T8S 198 Fer i ned
by PCR: Stoafpmli]ﬂnn@cmpmmttair?;s Si%myla@mmjs_dy@em@auxe@s CoL

St aphyl oc 0 971 P01 3 ni s Qcoccus
epi der ni d:&éﬁ ttﬁgh I1<§3 oélcacsl C:sliag;r oph %O@g’s,w S‘c}gcgfjpga\/\é Reri and
Escheri chi @oldsl dquﬂle@.}r eveTfesrt@ﬂ&e@-llﬂ@@ aiaihl\hnityqnn ofhéMh.Psuper nat ant s of
S. aureusstrai o of S.

IR £ o "Hdn%HIS e Hiald Ofthe 9l LY %)&le %gﬁ%%%%@%%

aureus 1690 (squares w | d-type (open cir | asmi d
pPr 4- chB W@éoﬁl@té‘afcdqe&s)anﬁervel{veﬁ eg e @iviemhialsi 5 o Ghef wpptrmlndu ng to

human neutgsephidss. { itheikacksr m&%&utuwxﬁ%%@%u&ﬂ@%a%%”aﬂ ed and val ues
are given as % of t&@ control . sanples (i ncubatl on w thout culture

supernatants). Fi guré B EhShaNe &b Slstontdry ré Eﬂ?ﬁ §8Re 9P/ t he

genones ofinvahieogenciries edl variaumseud isticailng.. aBaeler s@ranasscr eened by

PCR with rs 15 a at dfor t.he presence of the
specific %%%}:b%%%%ban (%I#rgﬁn;é&aggs%%gel %té SRS TS R §1EFesgrouped on
15 and evaluated for the presence of the specific 400 bp

band on an agarose gel. S. aureus strains are grouped on

focus of isolation from the patients. Lab = Laboratory

il

strains; Others = strains from other body fluids; CAPD
Chronic Ambulatory Peritoneal Dialysis cultures; Blood =
20 blood cultures; Wound = wound infections; MRSA = Multiple

Resistance S.aureus straing.

EXAMPLE 4
Antibodies specific for CHIPS
25 MATERIAL, AND METHOD

4.1 TImmunization

Antibodies specific for CHIPS protein can be
produced using purified natural or recombinant protein or
sequence derived synthetic peptides, as antigen. Both

30 polyclonal and monoclonal antibodies have been produced
using standard techniques (as described in Harlow and
Lane (1988), Antibodies, A Laboratory manual, Cold Spring
Harbor Laboratory Press; and Erich, et al (1989), J.
Immunol. 143: 4053-4060). On the basis of the first 15

35 amino acids, a synthetic peptide was made in accordance
with standard Fmoc chemistry as described in De Haas et
al., J. Immunol. 161:3607-3615. The peptide was coupled

to Keyhole Limpet Hemocyanin in accordance with the



focus of isolation fromthe patients. Lab = Laboratory strains; OQthers =
strains fromother body fluids; CAPD = Chronic Anbul atory Peritoneal

Di al ysi s wabt/aa7es; Bl ood = 20 bl ood cul tures; Wund = woubRdT/ERé1&goRT00NS;
MRSA = Multiple Resistance S. aureus strains. EXAMPLE 4 Anti bodi es specific
for CHHPS 25 MATERI AL AND METHOD 4.1 BWnuni zati on Anti bodi es specific for
CH PS protein can be produced using purified natural or reconbi nant
protein or inseguentendepifvetiespanhéartupept iBésrcas andi gen. Both 30

pol ycl onal _and | ;aptihbodies: have-bery  pr edusedceusiingvahandard
techniquessﬁggugggggkggg ﬁﬁaﬁgggggﬁgﬁd Lgne (1988£¥§An5fbod?eg, A
Labor at or y frahankd Byl §WSpPPR§teHarBOECEABBFatdFY PFEEEY Bnd Erich, et al

(1989), J-InEBH?@@Ee 143uv40%3-4060) . On the basis of the first 15 35 am no
heti c

acids, a synt pepti de de i.n_accordanc it rd Fnoc
chenistr§ as describé@mpﬁoﬁﬁgg&ggngtfrgw.?gf.SFﬁnuﬁ§1ng§%?ggg7-3615. The
pepti de wagngaupkedr hebikevibake cilipeulbemecyanenniahaatsopdance with the WO
01/ 49711 PCT/ EPQ1/.00270Q 7 .i.nst [ he .agRAU (Pierce) and
gagﬁgugpiggf%nﬁﬁyﬁc%E%gaggég%%Pgt28%39 fanhHresa

subcut aneodsf Wi reun ' uvant,. followed by two
boost er i njreetinensonitbi nEmgudos e ipn@enplrete iadfuPint eCSMPARERAGMSbul i ns

fromthe s%%ar%%fiq?%g&%%%iagninals or hybridoma cell culture supernatants

are isol atéd by "affinity chromatography using commercial resins

contai nitAg Protein A, Protein G or reconbinations thereof (Pharnmacies). 10
4.2 ELI SA Antj sengqand purified antibodies (1gG are screened for

LI SA ' Theref or {he &R GET=157 BOALIA DA Eree (180hl 478 (Nunc.
' Maxi sorb' g dyt ehed GAze Mid=ald 16 t9f wih tho phird/filed WHAPG. Prtearbomat e buffer
derived synthetic peptides by ELISA. Therefor the antigen
15 ig coated on-a microtitre plate (Nunc 'Maxisorb') in a
concentration of 1 to 3 ug/ml in a 0.1 M carbonate buffer
PpH 9.6 during 18 hours at 4°C. After washing, non
occupied plastic is blocked with 4% BSA in PBS/Tween 20
(0.05%) for 1 hr at 37°C. Serial dilutions of the
20 antibodies are made in PBS/Tween containing 2% BSA and
incubated for 1 hr at 37°C. Bound antibodies are
incubated with a 1/5000 diluted peroxidase labeled
secondary antibody, either goat anti-rabbit IgG for
polyclonal antibodies or goat anti-mouse IgG for
25 monoclonal antibodies (both from Southern Biotechnology
Associates, Inc.), for 1 hr at 37°C. Reactions are
developed with TMB as substrate and the Optical Density
(OD) was read at 450 nm.

30
RESULTS
Figure 9 shows the specific binding of
polyclonal IgG from a rabbit immunized with a synthetic
peptide comprising the first 15 N-terminal amino acids of
35 CHIPS (anti-CHIPS-peptide). A high OD,  is shown for the
rabbit anti-CHIPS-peptide with the peptide (figure 9A) as
well as the purified CHIPS protein (figure 9B) coated to

the wells. The effect is concentration dependent and is



pH 9.6 during 18 hours at 4C. After washing, non occupied plastic is

bl ocked with 4% BSA in PBS Tween 20 (0.05% for 1 hr at 37C. Seri al

di | uti onsvob/sd1er 20 anti bodi es are made i n PBS/ Tween cont BCTVERg/@230BSA and
i ncubated for 1 hr at 37C. Bound antibodies are incubated with a 1/5000

di l uted peroxi dase | abel ed secondary @hti body, either goat anti-rabbit 1gG
for polyclonal antibodies or goat anti-nouse |1gG for 25 nonocl onal

ant i bodi esalbesdy f-omm Sl der nwBi bt ®chiol vyl coeseirreon 1939 for 1 hr
at 37C. React.i re e WM SMBsd T atowind 1 Optica
Density ( mggggﬁéa% %§M4£@Hnn%¥%%,(&%%ﬁ%% Figure 9 s omss?ﬁﬁ pecific

bi ndi ng ofgipes yedromabatkar eved AirabRIt PR ReP WilHA 3t RETc
peptide Cogmééﬁ&ga&b@néi r8bpd5ih 11 whaal pari Abe ACTREPDT i 85 G+ &S
(anti - CHI PS-pe tide£$ A high OD450 1s shown for the rabbit

ant i - CHI PSEpeple delwBhPtAkSpeptide (figure 9A) as well as the purified
CHI PS protein (figureaBBr coahedst bhet hpewkfis. biihdiregfetts¢becom@ent rati on
dependent and is WO 01/49711 PCT/EPQ1/00 y..s¢gnificant with a
ni ni nal coﬂX@ﬁ%éﬁT?09}8?e§0é8557%5 ?é%§ %?%%nﬁﬁﬁﬁ%%?ggdwg%§| of nor nal
rabbit | gGugi ¥esdsOREPBapkgtednd bi ndi ng, but only at high antibody
concentrations, especially when purified CHHPS is coated 5 to the ELISA

pl ate. Table 2 shows the specific binding of selected hybridona clones
derivedi®r@abhice i munized with purified CH PS protein. 10 Table 2 clone
nanme OD450 background 0.056 25-1 0.973 15 25-2 0.985 25-3 1.286 29-1
1.847 29-2 1.433

clone name OD,so
background 0.056
25-1 0.973
15 L25-2 | 0.985
I 25-3 1.286
29-1 1.847
29-2 1.433
29-3 1.564
20 29-4 2.123
EXAMPLE 5
Chemotaxis assay
25 The CHIPS activity of (poly)peptides and non-

(poly)peptides of the invention can for example be
determined with the following assay.

In order to determine the directed migration
use ig for example made of a Transwell system (Costar)

30 consisting of an upper compartment and a lower
compartment separated by a 3 um polycarbonate membrane.
The granulocytes are labelled with BCECF (2-carboxyethyl-
5-(and-6-) carboxyfluorescein; Molecular Probes), a

fluorescent label which enters the cytoplasm of the



29-3 1.564 20 29-4 2.123 EXAWMPLE 5 Chenotaxis assay 25 The CH PS activity
of (poly)peptides and non- (poly)peptides of the invention can for exanple
be detewdnedni th the follow ng assay. In order to detepai/meot/doe7odi r ect ed
mgration use is for exanple nmade of a Transwell system (Costar) 30

consi sting of an upper conpartnent and3@a | ower conpartnent separated by a 3
m pol ycar bonat e nenbrane. The granul ocytes are | abell ed with BCECF

(2- car boxyethyb- Bh¢andlbs) (Bailbbxyfteicresteied Mtecl aH PG HE a

fl uorescent .| abgl L Chye _hhe (eytoplkasameinihec 014649711
PCT/EPOl/O%%?g %§5”@%|P¥_B$ﬁ2§0%9|§ (5x106% are ?ncﬁ ated for Zotfinutes at
22C Wi th 3cpNbBEEEFLAM Bt handcbr dnERRPPXEsLEPTEFCoin) , Subsequently

car boxyeéhME‘sﬁ‘eﬁaBgrge) t%&%ogﬁtﬂ !éléélaﬁi@@hﬂ)ad subs)gﬂg%mdlylsﬂn@srﬁ?d tlhlree |
times and resuspended to 5x C S ih 5.RPM . S an

t he desi?eapﬁﬁéﬁ§ﬁty18p the Ot chP %Sp?89e%ﬁei eFﬁF?gdAggﬁggﬁfgo?hgﬁgpper
conpart nentuobs phetrFrianswethtsypsuesdandtbhehehobpersceuspehaedti aft he

wells of a _stapdard 24-wel | . mic [ : de&ach wekl contains
600 Al RPNF;ﬁSﬁrﬁPFWe§} ﬁ??ﬁ%h&gﬁg g%%i?Fgggqggfﬁgg%%gn%attracSant f or
testing. Thellehefpat stactamts 24rwelledd/sPRARESCBARES JRRFEATY econbi nant

i nterl eukin-8,( o] o aPleaihel 8t rpfgl/insat hgnFaet g+ h6ut PAF- 16;

Cal bi oche agp g%ﬁg C}Eﬁ%ﬁ&f.6§Ft§? gO n{nutes incubatiog gt 37C the 15
TranswelP eddtainer ofs thef CaeTOREHPRE 2Rl F8Taf§StREI ‘miEPotitre plate is

gnal ysedf f ef@lﬁtnb%&%a%%;%si @lx&@ . Qpebhiamnkht( FeaSesﬁtigmaBi, osys]g ens) . T|he
egree o uor escence is irect neasure_for . the.n of granul ocytes
whi ch has FEGPEPERFHr dHYRY ﬁ@hﬁ@ﬁﬁrg%@p§ﬁdeﬁhﬁs %Sﬁgggéd as a percentage

of the fl uareseerceqofradier-addedanimser Gaflbdeichem) REBUEMSPFi gure 10 shows
the Concen%%%%%%g.di&%%%e%% minuteg incubation at 37°C the
15 Transwell container is lifted from the wells and the
microtitre plate is analysed for fluorescence in a
CyoFluorII (PerSeptiveBiosystems). The degree of
fluorescence is a direct measure for the number of
granulocytes which has migrated through the membrane and
20 is expressed as a percentage of the fluorescence of the

added number of cells.

RESULTS
Figure 10 shows the concentration dependent

25 inhibition of neutrophil migration towards FLMP by
purified CHIPS, expressed as percentage of buffer treated

control cells.

EXAMPLE 6
30 Production of recombinant polypeptide having CHIPS

activity in E.coli
CHIPS was produced in E. coli and was found to

be biologically as active as the naturally occurring
CHIPS from 3. aureus.

35 The production method used for the production
of recombinant CHIPS can also be used for other
(poly)peptides having CHIPS activity. This production

method ig illustrated hereinbelow.



25 inhibition of neutrophil mgration towards FLMP by purified CH PS,
expressed as percentage of buffer treated control cells. EXAVPLE 6 30
Product i ovo of/497€éconbi nant pol ypepti de having CH PS acti vPCYEPOL/@E2700! |

CH PS was produced in E. coli and was found to be biologically as active
as the naturally occurring CH PS frofi’s. aureus. 35 The producti on met hod
used for the produc&hg an al.so be used for other

f reconbln
(pol y) pepti des havi hg cﬁpgs adt' Tty : th?gkgg gﬁ@?lgﬁégﬁﬁﬁﬁoasls
|IIustraté&oh@dennbelamﬁuwcabiﬁ493¢loPCEhE€Oé§QE?@9 eﬂeléhsﬁE?méﬁggFggce
for CHI PSckpemLsiaHr 84S clhigpschan E u ¢ a
eff|C|ente %xpr§§5|o§ OF & |§ cgg Snk T‘E?gv ﬁoﬁgs%Q | 8° ﬁ%gn
conventloﬁSPVﬁBFéEHPérmﬁﬂépéé?rtééﬁhPQMe§eC¢héqgﬁﬁat§by Stuseeggnables

expreSS$Oﬁséﬁ éh@b@@gpéﬁb@egthﬁ @Eotﬁéncoﬁbﬂggg t01Bsr gpovable H S-tag at
the N-ter coli, The trc Expression System

(pTrcH' S vectg? Iﬁ@W gi tﬁgeattﬁﬁ? BnhsresnexpiBskion of
non-t oxi ccptopéans oA E.coli. ThestsysEﬁpra§§$oﬁh3y§t§m1©ppf@HD$OB for

by SV Shecteny] BheCENOLATSLOn hieanaE SRLLIBLIBLDILE S JU1 Y Cf o0t O

vector. The vector confdins an ernlna tag for
rapid pur RPRCEPK A, pﬁoﬁpﬁéélepﬂngé_foTheasgyﬂeemcm$®ﬂ thethran

ti- D ro r renoval of
flsi onty Zﬁg"%ﬁ%ﬁfﬂﬁﬁa%%a?m%@éé?on%%%@f%%#ﬁé@@s&?o £ 8ol ate for the

PCR react AT PB Eﬁ@@p@lWH%?E@%OH%%@IV¢@§®rtsTh© %ebtﬁnt ended PCR

product . JbetpLhsess NL@@Qm@ﬂ@l%ﬂ;g@Tﬂl&ﬁﬁ@rk@xﬁ%@f?t& %V‘féP the first
am no 20 acid.of CHLPS éa and TAA (containin codon and a

ECOR! - si t 67P*FH" PT bt FsXBF%%%%HlW% %%F@a%mdd%%ctw cH S B
vect or W vhtBamtl anTheXbresyeshaiifodp &eA0¥€MEN LMKk ShadeiCtEaseadd make the

BamH fﬂtéﬁééL%%z‘ Qgﬁgval of fusion tag.

S. aureus Newman chromosomal DNA was used as
template for the PCR reaction using Pwo-DNA polymerase
that results in a blunt ended PCR product. The primers
used are CHIPS-TTT (starts exactly with the first amino

20 acid of CHIPS (F) and CHIPS-TAA (containing a stop codon
and a EcoRI-site).

The PCR product ig digested with EcoRI and the
pTrcHIS B vector with BamHI. The 5' overhang is removed
with Sl-nuclease to make the BamHI site blunt ended

25 exactly where the enterokinase (EK) will digest the
protein. Thereafter the vector is digested with EcoRI and
ligated with the digested PCR product.

For transformation of the vector, TOP-10 E.coli
is used (InVitroGen) using standard calcium precipitation

30 (F.M. Ausubel et al., 1990, Current Protocols in
Molecular Biology, John Wiley and Sons, Inc., New York,
N.Y.). Clones are screened on ampicillin containing
plates and proper ligation of CHIPS gene is verified by
sequencing of the isolated plasmid (clone-29).

35 After expression of the CHIPS gene, the E.coli
bacteria are lysed and the protein mixture is applied
onto a Nickel-ion affinity column (ProBond). Therefore a

culture of clone29 in LB medium + 50 pg/ml ampicillin is



25 exactly where the enterokinase (EK) wll digest the protein. Thereafter
the vector is digested with ECoRl and ligated with the digested PCR
product. Wopoisg7ansf ormation of the vector, TOP-10 E coli PCHER&EN270
(InVitroGen) using standard cal ciumprecipitation 30 (F.M Ausubel et al.,
1990, Current Protocols in Ml ecular BiéFogy, John WIley and Sons, Inc.

New Yor k are screened on anp|C|II|n cont ai ni ng plates and

proper |IgaEP&Fa8FeéHW§% en8Y% I59Er FPFed ByatséddencPagteriaharesol at ed
plasm d (cl oret29¥ngad Ahﬁethexpé@S&tomeQﬁspbﬁd§H|E§ gena, phBspEacs! i

bacteria ar ein._mxture ppli ed t i ckel -ion

a??lnliy co k¥g?PP§g§n§ hereFSge lEul g %Oﬁlﬁﬁgg 8VﬁlEB medi um +
50 g/ m anpﬂEEPBVﬁelélm@ @ng97llsP€mﬂEEOEb®0250 odlitajttabed akéh 1 M
| PTG for Eoﬁ&cé@@% E@%E%Ehalﬁr§1%g§atﬁ'f atlﬁﬂﬂa%S%;;%g#ﬁ%%[FS“Spe”ded

in cold phosphate pH stofte l ysis
Iysozynep(lﬁg CgrhpThi sThddegyrde 25" seRifabion(beecaedétbawonscat ed, frozen

in liquid N2epadttbhagedilmasa 37C waterbath. This cycle of
sonication/freeze/tha d 3 tines. Thereaft?m¥RNase and DNase (5

e
Ag/m) are added for 6re83tg ?ﬁ% Apqt Biase s (geng/mi Lgere s2948@0 g for
10 30' at 4€pandofi bheied. tmheughxau9e45snténtf@fuggbeatlm@©0|g3@éﬁ i's

[ d 15 byf d ru hrou a charged
ﬁ:LELF c%ﬁ &‘(? v?%?ogg Egﬁgﬁgegoﬁuﬁnugé ﬁagh % %E%Ep % buffer pH
7.8, with f)h@@bhélf@abafiér dpHuted ant with pdmb@phmepmwemumﬁ B 15 The
bound CHIPS7is ghat @gnwcmoégﬁ Mmgé&%fck& PELBafly Wgﬁf%@ puffer.

The H S-tag js repov er oki nase cl eavage reanal of the
pr ot ease m??ﬂeaﬂogﬁmﬁméﬁ W@ﬁ?@@o%%ﬁ%S@h%ﬁphﬁtﬁybm5§¢ﬁ PHh%r%fdﬁethhe el uate

I's 20 di al ysedspNetai ghefen g0l d. 0 g6§t1 00 byhb 85450 M AL) %z]g I"iﬁtlerlanm(;/'

g?gegtg i T%OOJ‘%@%EA%QIE%%?o?%%%%%bﬁgﬁ?@%u@g%%e IhirH fount  of
phosphate buffer.

The HIS-tag is removed by enterokinase cleavage
followed by removal of the protease with an EK-Away
enterokinase affinity resin. Therefore the eluate is

20 dialysed overnight in cold digestion buffer (50 mM Tris-
HC1, 1 mM CaCl2 and 0.1% Tween-20, pH 8.0), filtered
through a 0.45 um filter and digested with 0.175 pul
Enterokinase/ml HIS-CHIPS product. This amount of
Enterokinase is batch-dependent and results in a partial

25 digestion to avoid the generation of breakdown products.
The digested product is dialysed against phosphate buffer
PH 7.8 and passed over a fresh Nickel column to eliminate
uncleaved His-tagged CHIPS (HIS-CHIPS); the run through
is pure recombinant CHIPS (rCHIPS). Undigested HIS-CHIPS

30 can be eluted again from Nickel column for a second
digestion round. The Nickel column is finally washed with
50 mM EDTA, 0.5 M NaOH, water, 5 mg/ml NiCl,, water and
stored in 20% ethanol.

All steps in the isolation and digestion of

35 HIS-CHIPS are checked by SDS-PAGE on a 16.5% Tris-Tricine
Ready gel (BioRad). Samples are mixed 1:1 with sample
buffer (200 mM Tris-HCl pH 6.8, 2% SDS, 40% glycerol,

0.04% Coomassie), boiled for 5 min and loaded on the gel.



Ent er oki nase i s batch-dependent and results in a partial 25 digestion to
avoi d the generation of breakdown products. The digested product is

di al ysed vegai/segt1 phosphate buffer pH 7.8 and passed overprarfEpason2N ckel
colum to elimnate uncleaved H s-tagged CHHPS (HHS-CHI PS); the run
through is pure reconbinant CH PS (rCHPS). Undigested HI S-CH PS 30 can be
eluted again from N ckel colum for a second  digestion round. The N ckel
colum is fFRaIHySnaddeafwrif XD ARAEDTAr ODeEn M RACH DR R X - Brage ni

N C 2, wat eépaﬂdpestmaedehabzg% @éh@a@ion%f §1t1§p§wnc1tzbﬁs pbatéen and
di gestl on of 3‘% are, checg bt\{ SPS- PAGE on Yo Tris-Tricine
Ready gel ﬁ#erga PEsUEFBI niRE 02T} i ﬁeﬁﬁnﬁ"él ‘B ffer (200 mM

Tris-HCL pH(BnB;LtQ%JS@S 10% gl yceon) CHDPQ49/sC@p@®$Bieallj30cﬁéteélctf@cﬂ 5 mn

and | oad h e 1 0.4 of the
expr essegéipr Ot%l ﬁhgo ?1%8%11%%%%5?5%?% élg?g%h%?p%‘ha Jio %2“ on of
the HI S-CHI B@b@bﬂﬁc@rebpr%gf@rﬁe@l'@@ @smn*gr@ch@llatmlmse(-mrels:samu body

(I'nvitrogempiotre@ddithons P%Ew&flslﬁ pﬁ@sfa&@' b¥odeh egied onpii th the

pol yclonal rabbjit anti-CHI eptide antib .. Proteins are transferred to

a nitrocel | ¥bROFENDIANERS %PBE‘R%HLWF? hS%qOW%Y|W¥WFW%n%ﬁ%3€%d with

the anti bodyngngatse H@pl@pr&amgnépcpm@r yapelssafase 4 abgheehtsopj ugat e
(Harl ow & Lane, bodi e rat or 10 manual , Col d Spring

o
Har bor L& JP%?%?%) The BhtRRtFArPSh %]ﬁ%l% Y¥nhibition of reconbinant
CHI PS (rCH PS) on theT]eapceﬁeemmﬁléﬂnedep@cm@rlrﬁl@ibim&(dePR) and Cba

(C5aR) on n@g&g&gmég vas Pgeg})&%ﬂg ted ?%%Orm%sﬁrlblrﬁf re incubated

with 15 various cGneent Farion erature, put
on i ce and sebergoentey PobedERR) han®|<f$1@r CBEIR)P\brh abelehbfIE (wae

Example L AcAinacramoachonaly agh body £ reeted adalisty Lhe LSaR (clone S

S/1, SeroTec) in conbination wth a secondar
goat - ant}> mHEECTY ‘E@A‘R@“tﬁa%{)‘?ns Fraat Py %@fljs5 et et and anal yzed

for recept ofewpdrLsstON bt don FAGSCa by pBEagWMh 10, thedd dofescence of 5000
either BODIPY-labeled fMLP (see Example 1.2) or a
monoclonal antibody directed against the C5aR (clone 5
S/1, SeroTec) in combination with a secondary FITC-

20 labeled goat-anti-mouse Ig (DAKO, 1:30). Finally cells
were washed and analyzed for receptor expression in a
FACScan by measuring the fluorescence of 5000
neutrophils. Receptor expression is compared to buffer
treated cells and expressed as a relative value.

25 The concentration dependent impairment of the
intracellular free calcium release induced by fMLP and
C5a in neutrophils was tested as follows. Cells were
loaded with a Calcium specific intracellular probe (Fluo-
3, acetoxymethyl (AM) ester; Molecular Probes) and

30 incubated with various concentrations rCHIPS for 15 min
at room temperature. From each sample the initial
fluorescence value was determined in the FACScan by
measuring 2000 cells. Subsequently, stimulus was added
(107 M fMLP or 10" M rC5a) and the fluorescence intensity

35 from the same sample was determined exactly 15 seconds
after administration of the stimulus (the optimal time
point for both agonists). Triggering neutrophils with

fMLP or C5a initiates a rapid and transient increase in



neutrophils. Receptor expression is conpared to buffer treated cells and
expressed as a relative value. 25 The concentrati on dependent i npairnment of
the intmeael/daiar free cal ciumrel ease i nduced by f ML.P aPGQI/ESHA02TY
neutrophils was tested as follows. Cells were |oaded with a Calcium
specific intracellular probe (Fluo- 3, %cetoxynethyl (AM ester; Mol ecul ar
Probes) and 30 incubated with various concentrations rCH PS for 15 mn at
room t enpergf &R elnrasR ehehr s fpl @l Wh et en tayat ¥en drivese dift arepd Ui dhas

det erm ned By 46l FRASERN Byuo EasUid G 20060 caldfal Subissauamy y, stinul us

was added (10"9 MfMP aor 10"10 MrCha) .and the fluorescence.intensity 35
fromthe sdffe St %%p%oee't er'ti rferblte]){ag]ct]?%/sal% engg gplue 1s

admi ni st r atsuwrtofcttdie. Ragnil s {tdesqptd 9w d tdgren geatadntfegye ladt h agoni sts).

Triggeri ' i t f : ﬁg 38’5?1 | niti.ate r apj.d, and ansi ent
i ncr ease%?n&%%%%l%%% A?SQ#lreehe e?%th%a{:ce Ltcjbl ar éaﬁ'ac‘i um
concentration that is nmeasured by an increase Fluo-3 fluorescence signal.
From each m@agdiv@ed ed sanple, the initial basal fluorescence value is
subtracted. Results are expressed as a percentage of 5 buffer treated cells
stinulated with eithdFMIP bt B£ TRERATS FHGR imePq £fa aepisent at i ve
i(mage of arpm-slf&f..fﬁgﬁm lnfglﬂatm ﬁdﬂ@diwrﬂé‘dcﬁdairr%ﬁﬁ%}ﬂf}m CHI PS th1)0

rCHI PS)... The ] i es ((1 and 3) showt c e reconbi nant
pr oduct )jtoha{]rq%ﬂ)éﬁﬂ?c'o Bg”? ﬂ@a %&adé%ergt iarTbAqtezﬁ?e %?“b%thﬁr otein with an
addi ti onal cduistetth needaup iardth e ferdikitnadatcl isavvagedad éy Hhes encodes for
a protein w it C ight .15 of .21 k \hile-purified
Ent er oki nage%%%tﬁ%%% unkge L&ﬁ?a%\%arg%ae}ljennt“&r}:o éaélu:%zafdlﬁogn%tl of 17 kDa,
equal | y as HisHfowhL deortamtandlerpgigidiioh sCHIPS Fragn Sidwr.edhisee Exanpl e

L 1 and Fi g e pyridied, rohPSpas shanacl el Rl TOF VS
and reveal ed a m)sl ecul arLEZO mass of 14.12 éDOa, t %E&Qﬁsé&hlﬁgj\hlijec npar abl e

with thé> pfediictdd nothichs aundsiebEnterrkirpasadatarect KEIEY pyns

sequence. at an apparent molecular weight of 17 kDa, equally as
shown for natural purified CHIPS from S.aureus (see
Example 1.1 and Figure 2). The purified rCHIPS was
characterized by MALDITOF MS and revealed a molecular
20 mass of 14.12250, that ig highly comparable with the
predicted molecular mass of 14.12217 based on the CHIPS
sequence.
Figures 12 and 13 illustrate the biological
effectiveness.
25
EXAMPLE 7
Production of a synthetic CHIPS protein

It was demonstrated according to the invention
that it is possible to produce a synthetic polypeptide
30 that has the exact same activity as natural and as
recombinant CHIPS. The production process is as follows:
Synthesis of FIFEPFPTNEEIESNKKMLEKEKAYKES-
FKNSGLPTTLGKLDERLRNYLKKGTKNSAQFEKMVILTENKGYYTVYLNTPLAEDR -
KNVELLGKMYKTYFFKKGESKSSYVINGPGKTNEYAY peptide by TGT
35 resin having 9-fluorenylmethyloxycarbonyl-and O t-but
protected Tyrosine [Fmoc Tyr (t-but)] attached thereto (5
g, 0.3 mmol, NovaBiochem) was transferred to peptide

synthesiser, and a solution of piperidine (12 ml) in



Figures 12 and 13 illustrate the biological effectiveness. 25 EXAVPLE 7
Production of a synthetic CH PS protein It was denonstrated according to
the i nvem@on497that it is possible to produce a syntheti cPOODEp@apeiode 30
that has the exact sane activity as natural and as reconbinant CH PS. The
production process is as follows: Syntdfesis of

FTFEPFPTNEE| ESNKKNMLEKEKAYKES- ’

FKNSGLPTTL Y% ACPHEOW S TENKEPPPASSFPICAEDRe Tesin.

KNVEL L GKMY KB K GESKSS YA SNGRACTINEY A peptidle bndTGhe3>deasi wahdddag 9- f

| uor enyl met b >%ﬁ.ar | 5 0 t --but r.Qt ect Tyrosi.ne [FE Tyr

(t-but)] atv?'%‘téc}ﬁe th@?g%/o?’d(ag&)g,éc&%wn%%ﬁy %J\Fg‘%ioc‘%%be%hz\ﬂﬁ[s (Es%gqriséerred to

peptide syntHesilderndaral owssl Ut chrofursiqueniadiove: €02 Bl ninmtwd .01/ 49711

PCT/ EPOLE0GRED vedh 13t fond FafdTall O (s 4.0 iR, addad,to the resin.
n she

The solution was swirled for 1 hour_a e resin wrth DMF (3 x 30
m) fol | owsd IFPRESChISEHO R Ich & axamr B Fre3eheamyl sk -aldleweageo ofr y under

vacuum f or themgrsiresn vabheda@m Ndafe Dbyt he-aWiRe %@lied?r\ggregnsequent ially
assenbl ed e?)l.o ing standard .Fnoc chem stry. Cl egvage o the protein was
Sy o i

acconpl i shé & it G 1ot R ER & sol ution of

trifl uor oacetidy t etaiad/stoxtroaivilopirlamd /5 baneb HRO2 [ 90y Bv R §éw/y]sfor 2.5 10
hour s. e e d 2. s .isol ated by ether recipitation
fol l O\Aeglab;l%é%%'f %{%’t :égrtrlll y ptjfsolq{r%‘)tl—ﬁ gh L ﬁg}sﬁoWﬁﬁnﬁgoﬁﬁgﬁ%%ﬁ% ogr aphy.
The puri fi edFesripdget iomas dHamvact éni ped 5y cMalibh MB. uRéher eigks descri bi ng

simlar nmetph L8 ~ | o sb-R, PERL : 1.SL.I Structure
and Biol ogy%q%fgﬁggggﬁﬁﬁs%%?yﬁlﬁ?ﬁ%ﬁ%ﬁa@l%a?ﬂgegtg?aéf%ggh%%sdlﬁﬁ% RS

Hodeges and2FACSRrER EEdSLESCOMALDE 86n, (1994) p. 156. G Grubler et al.,
i n: 1 nnovaRegrrand cpeceRRetibies ig1mQ aS0khie¢ nBhasg -Synt hesis 3d
oo aLboRabaIPER U FEFY 9o (oD, ML O8E ML VLGS, BLLT noham

Biology. Proceedings of the 13" American Peptide

symposium. RS Hodeges and JA Smith (eds) ESCOM, Leiden,

(1994) p. 156.

G Gribler et al., in: Innovation and perspectives in

20 Solid Phase Synthesis 3" International Symposium. RE Pron

(ed) Mayflower Worldwide, Birmingham (1994) p. 517.

EXAMPLE 8
25 Competition for CHIPS binding to its putative receptor
MATERIAL AND METHOD

8.1 Production of recombinant CHIPg4-2

When several E.coli colonies containing the

plasmid with recombinant CHIPS were analyzed for proper
30 insertion of the chp gene by sequencing, several

incomplete insertions were found. One of them that

contains the complete HIS-tag, enterokinase cleavage site

and the CHIPS protein minus the first three amino acids

(CHIPS*™**''; clone 19) was further propagated and purified
35 as described for complete CHIPS (see Example 6).

8.2 Competition with CHIPS-FITC binding



EXAMPLE 8 25 Conpetition for CH PS binding to its putative receptor

MATERI AL AND METHOD 8.1 Production of reconbinant CH PS4-121 When sever al
E.coli covoni/ggicontaining the plasmd with reconbi nant BEI/RBEIM®RT

anal yzed for proper 30 insertion of the chp gene by sequencing, several

i nconpl ete insertions were found. One &> themthat contains the conplete
H S-tag, enteroklnase cl eavage site t he | PS _pratein nus the first
three anmino acids 1u‘?c‘°lo§1q'1 }vﬁjcﬁr]t %gated and
purified 35ceiford:&3\:£mtbeidﬂfm O MH B le—llmi%&e( m@@ﬁ)bmcﬁ)mlx&cﬂ

Conmpetition V)@é“% Cl-i P&ﬁ;%’%ﬁ L]gtg&vmeLl/ 4971]E L!EP /00270 45 In

Fal con tube$ Keri'a Feconbdi nan ‘or CH P$4-121 were
prepar ed arftheneaitemiih /B AlsCHRIRS Rl (dhig/aiat §ee< B&npeélg)yml
Ther eaf t g; 20 Ac{ddé&'a%&&dlﬂ@iﬁa{@&w'éér adg ﬁnfh J&@ f&é ! %emlé £ added and

i ncubated for 30 mn_on ice. are wash and anal yzed for CH PS-FI TC

bi ndi ng by ¥asgd M%r@%ﬂb’za%d d%%rQW1W@M@@ IRESJOPS 10 Figure 14

shows the copcaMuRlion depende in nidbigiomn of CH PS-FITC bi nding by both
the conplete reconmbinant CH PS as well as the reconbi nant nutant

CHI PS4. 121. Both preparations show a simlar inhibition pattern with equal
ef fecti ve wmsIaEms ati ons. WO 01/ 49711 PCT/ EP01/ 00270 46 CLAIM5S 1. An

i sol at eqL nucl ei ¢ aci d%lm)l eClél_ or tsneng:O Sl gtt%ol de Sequence encodi ng a

(p0|y)peptlde havi ng IVI Sai d nuc e S quence
corr espondlmlmtmmw@mwﬁﬂgﬂ ske:tlrehtr@i Yy dmttlhélgir cyeets sting of :

a) a nucleqf 199( Seguence as
depicted in Figure % Eq%g%%%%}glaat 10 g; nuc eotl é%qune uences encoding a

CHIPS41M. Both preparations show a similar 1nh1b1tlon

pattern with equal effective concentrations.



(pol y) peptide having CH PS activity and having the am no acid sequence
depicted in Figure 5 (SEQ ID NO 5); c¢) nucl eotide sequences encodi ng a
(poly) peprode4dtavi ng CHI PS activity and having at | east RET/BR&/QOTO i on oOf
the am no acid sequence depicted in Fi gure 5 (SEQ I D NO 5); d) nucleotide
sequences being at |east 40% identical® o any one of the nucleotide
sequences a), b) or c); 20 e) nucl eotide sequences hybridi zi ng at
stringent conditions with any one of ChdMFucl eot i de sequences a), b), c)
or d), and f) nucl eoti de sequences corrpl enentary to any of the nucl eotide
sequences a), b), c), d), or. |sol ate iC l ecul e as
claimed in claimi1l, JDf rﬁ%gjtaﬁ:e% é}utc F?é:lnu% g%t%:uge s‘%gd gcnl('% ch
defined in aclrajdinebtummrsa:juarmer mm@dsmt @ nrclleomedds del ey 1490 of Fl gure
4 (SEQ IR oI i I A w30 in
claim1l or I}@ﬂ)sf %{;1’?‘%% He %alsitj ﬂ#&eﬁ%%ﬁc&eot |r€IC(éu C?é%%??ce g%defl ned in
claim 1 underseguessa expigii SRk Iest dée P FRFG5 RGucE 4 (SEQ I D
NO 4). 4. An isolateg)nuchaic & ihdefdasdl@ifag idat deige 1, 2 or 3,
of which the part_of the nucl eoti de, 35 seguence as defl@%g2 @qual m 1
under a) cospEndd e FeHBILOERUSLEPISE G Fod 8 Ju ( D NO 4).

5. An isol atyed nucleic acid m)lecule as clainmed in clains 1-4, wherein the

nucl eoti)1 e sequence s> defcllnee Sl/%?e?r}]%ea{ggcg%%ng%g?o 47 in claiml

under d)y"11s at |east pre er ab re preferably at

| east 70% @xelry) rrmw_iéclpi@ﬂmwbtsy CPéJtPS easti g0 amisthapfrlé”fﬁértétﬂ WIERIQ east 90%
i denti cal 0Ci darye %%[C;’ggd elqglﬂ%‘ﬁ%q@n%% N #r.c). 5 6. An

i sol ated nucleilc as claired in clainms 1-5, wherein the

stringent conditi ons %)r ém%%ﬁ%i%i@%t%l%%ﬁ%r%@ﬁl%@rl disation at 42Cin
5xSSC and washiRkdti 85Gakity 185G obt AR s olrad athwile) eitc lacist nol ecul e

as cl ai ned
15 one portion of the amino acid seguence depicted in Figure

5 (SEQ ID NO 5);

d) nucleotide sequences being at least 40%
identical to any one of the nucleotide sequences a), b)
or a);

20 e) nucleotide sequences hybridizing at
stringent conditions with any one of the nucleotide
sequences a), b), c¢) or d), and

f) nucleotide seguences complementary to any of
the nucleotide sequences a), b), c¢), d) or e).

25 2. An isolated nucleic acid molecule as claimed
in claim 1, of which the part of the nucleotide sequence
as defined in claim 1 under a) corresponds to nucleotides
1 to 490 of Figure 4 (SEQ ID NO 4).

3. An isolated nucleic acid molecule as claimed

30 in claim 1 or 2, of which the part of. the nucleotide
sequence as defined in claim 1 under a) corresponds to
nucleotides 41 to 490 of Figure 4 (SEQ ID NO 4).

4. An isolated nucleic acid molecule as claimed
in claim 1, 2 or 3, of which the part of the nuclecotide

35 gequence as defined in claim 1 under a) corresponds to
nucleotides 125 to 490 of Figure 4 (SEQ ID NO 4).

5. An isolated nucleic acid molecule as claimed

in claims 1-4, wherein the nucleotide sequence as defined



10 in clainms 1-6, wherein the at | east one portion of the amno acid
sequence as defined in claiml under c) constitutes alone or with other
portions ved ot/kg1am no aci d sequence the region(s) of thePCpabyyeti de
having CHI PS activity that |ead to biological activity. 15 8. An isol ated
nucleic acid nolecule as clainmed in cl&ains 1-7, whlch nuclelc acid i s DNA,

RNA DNA. 9. R tor co I’ISI est 0 i sol at ed

nucl glrcCaC|Jdnn%Jr%§gng%§88Fa¥ﬁgﬁgl atc QQ/ PEH- da”f oreddki ng a

reconmbi nanté¥ectwrr0prefprablngat n?seam n'goiat é@@stm@m& psefatadlnucl ei c
aci d ol ecyl & 835! 8pg2dnb0: CLALEEdn8y | 0L 01 8 YeCt 01 . 5 ddy . Gt &L f oPhage

conprising at Teast one’ iso ity acrd nolecule as ¢lar ned
clains 1-8-212. O%c@ﬁb‘f—hgn{mﬁb@@té@ﬁp%@ﬂ@@cﬁ 2eade) ope 25. i sol at ed

nucleic acid nol ecul egasagl abpegdr b ghel 8B 158ia @oy@&&% As claimed in
claim9 or a bacteriophage as ¢laimed in claiml . Reconmbi nant host as

cl ai med in ©Fafhryee wﬁer%?‘ﬁr?h% E]B‘%ts?gl%%?%%t‘é‘&q@%wl%%ea@ oup
consi sti ng @fnsB0:prekabyobesrnpght i Syeridiegticamielscoripl swpdse 14. A

reconbi nant__h S. cl ai Ln clagml12 .or 13, wherein the host is
sel ected fraOrﬁg)t"Fl%S Jr%%pageg%s‘?sﬁ ng%g%%e bacteria Escherichia coli,
Bacillus subtilis, Stapayl bsobau§dammelsictémd/em1§cmmrﬂm 35
cerevisiae xJI;’CC a,ft rlﬁl,l %ng@% é{lsleé: Sceél Scbg%éff%n%% hil a

system and f OVI rus sys ian cells,
hanst er m@mlim@xdemm@alas PﬁHfEF@i/B@Z(?DalmgL Badeeld)s, human 293,

human 373, huyman Hela., Mgeo 1S, cells. 15.
Met hod for producing a %ecomﬁﬁ%th(p%{iiﬁtl doe a(%/l nt Cﬁf@éoactl vity,
conpri si ng 3t IFSHETSE at e chrdiprant) Hostths &P%W%&dﬁ drdeknEondi ti ons
such that saixbq wziwi-@ﬁwlaeat Sl@%@r%%ﬁi@ldﬁpcé/@le@:§a| d

(polvipeptide. 16 M hof afs Sl A LELIA S & AP LI 1% 108 1S 2
in claims 1-7, which nucleic acid is DNA, RNA or cDNA.
9. Recombinant vector comprising at least one
isolated nucleic acid molecule as claimed in claims 1-8.
10. Method for making a recombinant vector
20 comprising inserting at least one isolated nucleic acid
molecule as claimed 1in claims 1-8 into a vector.
11. Bacteriophage comprising at least one
isolated nucleic acid molecule as claimed in claims 1-8.
12. Recombinant host comprising at least one
25 isolated nucleic acid molecule as claimed in claims 1-8,
a vector as claimed in claim 9 or a bacteriophage as
claimed in claim 11.
13. Recombinant host as claimed in claim 12,
wherein the host is selected from the group consisting of
30 prokaryotes, protista, fungi, animals or plants.
14. A recombinant host as claimed in claim 12
or 13, wherein the host is selected from the group

consisting of the bacteria Escherichia coli, Bacillus

subtilis, Staphylococcus aureus, the yeasts Saccharomyces

35 cerevisiae, Pichia pastoris, Candida, insect cells of the

Drosophila system and the Baculovirus system, the

mammalian cells monkey COS cells, hamster CHO, hamster



10 17. Method as clainmed in claim15, wherein the host is a Staphyl ococcus
aureus cell. 18. Method as clained in claim 17, wherein the Staphyl ococcus
aureus cavooi/g7irom a strain that already produces an enBOEROU®2T ot ei n
havi ng CHI PS acti vi ty 15 (CH PS). 109. hod for producing a synthetic
(poly)peptide having ' CH PS activity, conprising deducing the amno acid

sequence enggded. Py a Méﬁl@?m}qﬁpeptﬁ?; hlﬁéalgl}%]rged ng,na% ajJp, 1-8 and

synt heti cal | y ZOOfrodum ng a (pol avi ng € 'sald amno dcid
sequence. Hel haiECHl PSldati vity obtai nabl e by any one of

the net hods as cl ai rrepb-l W&ﬂl@édmforl%rj&iuczﬁlgzja A Rep]d de as clained in
claim?20 fo e in a nosj s, OCE)H ghyl axi s, or therapy.. 22 Pol y) pepti de

as cl ai ned {R?]c}f rheging A5t HE Y r RIS 1619 LAY chroni ¢
i nfl anmatsi an rm&ﬁbmtarid)é-ﬂi \bf rdlecinson2-30 2R ddPAdnReptdde s el ai med

inclaim?2 th treatnent of. Adu Respi r.at or stress
Syndr one (A , |sch§§am dae tr% Lﬁ?%ﬁecssﬁrdals??‘i etﬁpfp (gaé%

i nf ecti ons, (ARfa0araditalds nf arctl on stroke, vessel surgery, ulcerative
colitis, Crohn's di sepese,Mechgpla% ‘?b'ﬁ d{tichtl e sRul! @ni{hy 2;seqse (COPD),
zheimer™s

rheumatoid. arthritis, dermatoses, e sc erosi's
di sease, amash ds%laé%&ﬁg’——rr—lé‘ééﬁ_ﬂ% ldi-n injury (RSI), acute

transpl ant rejection,1bUNShRLHL J18AGdY 8 Q184 A9ELL REER014Q0270 49

arthritis, ancreatlt s, vasculitis Iomsrulonephrltls gout, frost bite
and neni ngitass, 42 @é@?&?ﬁ%@%@!&@ﬁ d&lds claimed in claim20 for

t he manuf act ur e of a ]Imerlvaapﬂidd (asorcamm@u am Aafier 10i,agmesiesn phephyl axis
or therapy. t%hli%%o% alrredln alm%4for the .treatment of .acute and

chronic in 1Hﬁ§ FBef Sirain that already

produces an endogenous proteln having CHIPS activity

15 (CHIPS).

19. Method for producing a synthetic
(poly)peptide having CHIPS activity, comprising deducing .
the amino acid sequence encoded by a nucleic acid
molecule as claimed in claims 1-8 and synthetically

20 producing a (poly)peptide having the said amino acid
sequence.

20. (Poly)peptide having CHIPS activity
obtainable by any one of the methods as claimed in claims
15-19.

25 21. (Poly)peptide as claimed in claim 20 for
use in diagnosis, prophylaxis or therapy.

22. (Poly)peptide as claimed in claim 20 or 21
for use in the treatment of acute and chronic
inflammation reactions and HIV infection.

30 23. (Poly)peptide as claimed in claim 20 or 21
for use in the treatment of Adult Respiratory Distress
Syndrome (ARDS), ischaemic shock, traumatic brain injury,
severe infections, myocardial infarction, stroke, vessel
surgery, ulcerative colitis, Crohn's disease, Chronic

35 Obstructive Pulmonary Disease (COPD), rheumatoid
arthritis, dermatoses, multiple sclerosis, Alzheimer's
disease, arteriosclerosis, repetitive strain injury

(RSI), acute transplant rejection, burns, acute reactive



26. Use as clained in clains 24 or 25 for the 10 treatnent of Adult

Respiratory Distress Syndrone (ARDS), ischaem c shock, traumatic brain
injury, s@er®7infections, nyocardial infarction, stroke, POREBE/002BUr gery,
ul cerative colitis, Crohn's disease, ronic Obstructive Pul nonary Di sease

(COPD) , rheumatoid 15 arthritis, dermat'oses, multiple sclerosis,

Al zhei mer' s;-di;sgase, ﬁﬂ@féaoafﬂfgowa%cdﬁpc%t@q% R (ﬂ} IUM (RSI),

acute transplant rejection, burns,’ acute react’i Sandreatitis,
vascul i tis Yt rrefrﬁﬂ%éblfﬁei tgrgd mﬁjﬁmglqlrgost bite and meningitis. 20 27. A

t herapeutic conpositizn aerdside a%m'si;y )t @@(g@l&@l@m sthe
(poly)pept| e .as ne cl 8 osition as clained in
claim 27 for 2t @g‘i %Pdf g&tﬁ é“aa{ﬁgacclﬁud%ﬁ OF #¥ | H%%&ﬁ%@ﬁ@% HV 25
i nfecti of. 29 JAagorpos t iooEy lckdisTed ithedagiym 27 for  treating Adul t
Respiratory D stress yndrare { AMSea LSCNABIE hqek. gevere | nf ect] ons,

myocardi al infarction, stroke, Vessel surg cerative colitis, 30
Crohn' s di SERFETTir i @t st |Q¥Jéfq1’l;l40rmﬂdrl>amma€teame re(EEORPNS rheumat oi d

arthritis, er neiResesS,odqul tiple sclerosis, Al zheiner's disease,
arteriosclerosis, re etitive strain injury (RSI), acute transpl ant

rej ection, burns, b NS sy € Ladfed tins Clgdmer @t iomi 25 Forvadeul itis,

gl oner utLone;ﬂ’raaraltﬁﬂeS’J.t gRUAIGIIORe 1tr%1t DR ARGS is§n MBrL/ (42DES |
PCT/ EPO1/ 0027/ e50 30. Al antl bo b| al o cal |y active fragrrent t her eof
speci fi cal 'Y AFTFIS ail? s v Jut,rl ai ST claim 20. 31. An

ant i body onnme@itogm@al Inwcmatndwlf nagra&mltlo& t heretde ,ase@lsailnmed in claim 30
for use incdj IS, | axi r, t e 312 An_antj bod
e T ce@a‘%ﬁ@é 11l f&g,r?lal Fed TR & aj t(rﬁ’h§6’ él‘; 31 for use

bi ol ogi callg)tsactlve ra ment ereof ‘as” ¢ in ¢
inthe tré #é‘h*tCtéﬁ’estPakimﬂn@é’d’c@twelaﬁﬁedth@@) rheumatoid

15 arthritis, dermatoses, multiple sclerosis, Alzheimer's
disease, arteriosclerosis, repetitive strain injury
(RSI), acute transplant rejection, burns, acute reactive
arthritis, pancreatitis, vasculitis, glomerulonephritis,
gout, frost bite and meningitis.

20 27. A therapeutic composition comprising a
suitable excipient and the (poly)peptide as claimed in
claim 20.

28. A composition as claimed in claim 27 for
treating acute and chronic inflammation reactions and HIV

25 infection.

29. A composition as claimed in claim 27 for
treating Adult Respiratory Distress Syndrome (ARDS),
ischaemic shock, severe infections, myocardial
infarction, stroke, vessel surgery, ulcerative colitis,

30 Crohn's disease, Chronic Obstructive Pulmonary Disease
(COPD), rheumatoid arthritis, dermatoses, multiple
sclerosis, Alzheimer's disease, arteriosclerosis,
repetitive strain injury (RSI), acute transplant
rejection, burns, acute reactive arthritis, pancreatitis,

35 vasculitis, glomerulonephritis, gout, frost bite and

meningitis.



10 33. Use of an antibody as clained in claim30 for the manufacture of a
therapeutic preparation for diagnosis, prophylaxis or therapy. 34.

CHI PS- based 01/@MPS- r ecept or bl ocki ng nol ecul e char act eri BEVER§1/G02® ability
to conpete with 15 CHIPS in a CH PS bi q;ng assay as described in Exanple

8. 35. CHI PS-based, CHI PS-receptor blocking nolecules as clained in claim

34 for use in diagnosjs, rqﬁq I s..or_ .t her apy.- -36. 1 PS- based
CHI PS-recept or bl ocking 5ﬁpﬁ% e%ﬁ%@é%ggl%ﬁ%%o S %%%%n%ﬁ%%?ﬁ4ﬁ%a9$?hﬁor use
in the trddtaRent sPastidpinaldoocdredusiedd dme Ipolipegit iGd BS- based,

CHI PS-r eceptiorindaocki ng amplecul es as clainmed in claim34 for the

manuf acture of a therapeutic preparation for diagnosis, prophylaxis or 25
therapy. 38. Use as cliai Mt 33FAS9Ymess b lepicsd lvhéc timveatfmasmestt

st aphy| ooddesaaff ect idmind®l iFherapeutioc feanRes Hi0MicRMYLis Ny a

sui t abl e exci pi d aor__nore antibodi es as cl ai ne 30 in claim30
and/ or bio?%b'g§ﬁ%§é§%f$€§j¥?§6ﬁ%nts t hereof and/or one or nore

CHI PS- based, CHI PS-ré@epthay ahitddkidyy ombliedwigdsadd yelhaitiee iffraghainm 34. 40.

An isol ate = hd mlecul eqf e __|i her a 35 41. Met hod
I's QhBQ%o%'%saQﬂ%JEEdES% &159h 49 Pﬁgglg%g% g 1%¥B§eby

for treating a subject suffering romin mrati on and

adni ni st er itAG&Metife Pdp SEPERILIOFosELsc tlinfecaipant of a (pol y) pepti de as
cl ai medibn clai m 20. 390 @lASEL LnPCRAERRHL0Q27 1a§heé%2ftn'v%t1€l% Lgr gene

therapeuti&allé treating a subject suffering frominflammation and Al DS by
admi ni steriri§ &PEhEPRPEGCTEREl P Lepf EberapetBGnPrepagatagel 6t aci d
mol ecul e asliebaosee,i prefoayTBxis8orbthdraethod for treating a subject
suffering fron1stapgzho§%§%§§Higf cti%n y adninisterggg,a _ _
t herapeutical |y effectiv URESEF antdReT BEFFPARY/ 6r-°CBil8Fogi cal |y acti ve
fragment tmerdeofilas chbabmedriised dlymits ability to compete with
15 CHIPS in a CHIPS binding assay as described in Example 8.
35. CHIPS-based, CHIPS-receptor blocking
molecules as claimed in claim 34 for use in diagnosis,
prophylaxis or therapy.
36. CHIPS-based, CHIPS-receptor blocking
20 molecules as claimed in claim 34 or 35 for use in the
treatment of staphylococcus infection.
37. Use of CHIPS-based, CHIPS-receptor blocking
molecules as claimed in claim 34 for the manufacture of a
therapeutic preparation for diagnosis, prophylaxis or
25 therapy.
38. Use as claimed in claim 33 or 37 for the
treatment of staphylococcus infection.
39. Therapeutic composition comprising a
suitable excipient and one or more antibodies as claimed
30 in claim 30 and/or biologically active fragments thereof
and/or one or more CHIPS-based, CHIPS-receptor blocking
molecules as claimed in claim 34.
40. An isolated nucleic acid molecule for use
in gene therapy.
35 41. Method for treating a subject suffering
from inflammation and AIDS by administering a
therapeutically effective amount of a (poly)peptide as
claimed in claim 20. ‘



30 and/or one or nore CH PS-based, CHI PS-receptor 10 bl ocking nolecul es as
claimed in claim34. 44. Method for isolating froman organisma gene
encodi ng veopr/et7ei n having CHI PS activity, conprising scrRPeVERgU/®R70a _
genomic or cDNA library of that organl%q1 with a probe based on the nucleic
acid nol ecule as 15 clained in clains , isolation of the positive

clones, ~and testingashetfiehdde ogllis V%h%&aggatiﬁgwlg'@?atg uty. 45
Met hod for entlfy nuclelc aci d” _sequences encodi n y pep i de
havi ng CHI B d?FlvﬁP% Cr3gSe ﬁﬁFﬁ§Wﬁéa€ﬁﬁﬁépﬁs@ﬁdoﬂlpﬁebyequence as

d i ndFiguese 4 B twickh 1he riruekeie agbdngeggence
?ﬁ?gg;gtlgg ggablneéh?ﬁg daemgp@u 1 tythhod for |denFlfy|ng am no acid
sequences % % Fyfpe St iETE thadtng éﬁmﬁ 4Bt FYREPS dofipri sing 25
conparisbn of the SeéaenﬂetagddépmcteéatﬁnﬁlgUS&b§eé§E§thEk%g§5) with the

r oat a in_a _dat abase.
RFngIgrggﬁggﬁsﬁgggﬁﬁlbgggcﬁ%c %?8032?5 b%oﬁ%@ﬁ?ésggr&Pglﬁed inclaims 1-8
for use asthexeprphiently3effectite emeanhment ah anunbodpdanBVOﬁlc

[ nflammt i Bon8gsthony and kvl AbREHEOBNaABoeMCr 1 Qé@'%ﬁ‘é@ §'a'”9d in

claim47 f at|n Adult Respiratory Distress

i schaeni c ghoé d/98vere Pk BREFO ElpﬁyééﬁﬁévaFHQBSrﬁﬁgﬁptPDn stroke,
vessel s@rgéoyklngcaoaeCueeeobstb&a;ggaomﬂ é%Qi§G%§e fhrgnlcnﬁPffLrgtlve
Pul monary Di sease t o, rthritis er mat oses

scler05|g Alzhelnerggpdpggégg ggFtéF?ggEFﬁgogF%m ¥® 91gavrIe 2

PCT/ EPO1/ 09276 eBQOdepgtatpvetennahavnngucyIP§§édt1ﬁﬁuye EoapBPs and

t : cyke,rg art ancreatitis, vasgculitis,
o1 omor Ul oniehe (el gk e SRALHYE, BF DBIN' P1aRRRE OF Lhaf 1er IR 1o
produci ng Wthy§p@§@b@eP§?edh@nlthCHMGEEactawldymobamm&esa@g cul turing

Wl dtypes cDOImEQCONDEDNARLs SLaphyLosoceus Skrajls 5£?%1@gogﬂones,
and testing whether the positive clones show CHIPS

activity.

45. Method for identifying nucleic acid

sequences encoding a (poly)peptide having CHIPS activity,

20 comprising comparison of the sequence as depicted in
Figure 4 (SEQ ID NO 4) with the nucleic acid sequence
information contained in a database.

46. Method for identifying amino acid sequences
of a (poly)peptide having CHIPS activity, comprising

25 comparison of the sequence as depicted in Figure 5 (SEQ
ID NO 5) with the nucleic acid sequence information
contained in a database.

47. Micro-organism harboring a nucleic acid
molecule as claimed in claims 1-8 for use as a medicament

30 for the treatment of acute and chronic inflammation
reactions and HIV infection.

48. Micro-organism as claimed in claim 47 for
treating Adult Respiratory Distress Syndrome (ARDS),
ischaemic shock, severe infections, myocardial

35 infarction, stroke, vessel surgery, ulcerative colitis,
Crohn's disease, Chronic Obstructive Pulmonary Disease
(COPD), rheumatoid arthritis, dermatoses, multiple

sclerosis, Alzheimer's disease, arteriosclerosis,



chenot axi s inhibitory (poly)peptide(s) and recovering sanme. 10
ggéogggﬁgipeptide havi ng an ani%o acid sequence that is at |east 400 c
honol ogowso vo4d7me ami no acid sequence depicted in Fi gur eP6I/EBHQPORTD NO 5)
and having CHPS activity. 51. (Poly)pgptides having an am no acid 35
sequence that is identical to one or nore portions of the am no aci -
sequence depbetediiva Eitgurie 5n?§§9 (RSN, 5£cu§@dt?§¥b§9agylps activity.

50 d
ot Py D gReE o b e eor sChEr sarpst S0sb hivhar, Sabnoragesiec ¢ est

[ for the
for use invdpa h@Suag gpatieenisnephedted, wybhc St apByt 0OgPELUSHQUr eus
presence imehgg ptecting S.aureus of the CHI PS gene, which test is a PCR
t est for whi ch ?E prinmers are 25 designed on the basis of the nucleotide

sequence depi ct ed |ﬁ9F|&@tbOd ESEQorBANGLAY. (poly)peptide (s)
having CHIPS activity, comprising culturing wildtype,

non-recombinant, Staphylococcus strains that produce

endogenous chemotaxis inhibitory (poly)peptide (s) and
recovering game.

10 50. (Poly)péptide having an amino acid sequence
that is at least 40% homologous to the amino acid
sequence depicted in Figure 5 (SEQ ID NO 5) and having
CHIPS activity.

51. (Poly)peptides having an amino acid

15 sequence that is identical to one or more portions of the
amino acid sequence depicted in Figure 5 (SEQ ID NO 5)
and having CHIPS activity.

52. (Poly)peptides as claimed in claims 50 and
51 for use in the identification of competitors for CHIPS

20 binding.

‘ 53. Diagnostic test for use in diagnosing
patients infected with Staphylococcus aureus for the

presence in the infecting S.aureus of the CHIPS gene,
which test is a PCR test for which the primers are

25 designed on the basis of the nucleotide sequence depicted
in Figure 4 (SEQ ID NO 4).



