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10 This invention relates to N-fornyl peptide receptors, which are found on
t he surtmases29089 peri pheral blood cells, and particul arl yptousamsisgxes of
such receptors with agents that alter or disrupt the G protein signal

pat hways, particularly certain N-fornyl peptides, and to nethods for
altering signal transduction due to co-stinulation by pro-inflamatory
agents. 15 BACKGROUND COF THE | NVENTI ON The hunman body has evol ved to
devel op defense nmechani snms to bacterial infections by using

bacterially-generate i b desy Qé;;h@rmat tractants for
phagocytes, in partigﬁ%?g@%ﬁ%@%ﬁcﬁn}%nocy?gg% the N-fornyl
pepti des, f- VeG-HRUTFENeK{IFARR)SIGAA L BETHWAYeM CRIFGATIHOSAGINENt in its
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enzﬂms by neutrophils (Showell et al., J. Exp. Med. 143:1154-1169, 1976).
Synthetic tetrapeptides, particularly f-Met-11e-Phe-Leu and
f-Met-Leu-Phe-11e, 25 have al so subsequently been shown to evoke neutrophi l
responses (Rot et al., Proc. Natl. Acad. Scie. USA 84:7967-7971, 1987).
The potency of these peptides were initially ascribed to: (1) a fornyl
group at the N-term nus &g%@a met hi oni ne side chain, and (3) |eucine and
pheny! al afilEEDsPHE FERANWENTEENG oning of the N-formyl peptide receptor

(FRR) cDNA fol laued ki ddhereislel ko &atdraR) pEptife rédepbdrsy whiidhigtdifoanaf ot he FPR
protein provided a major breakthrough'in understandi ng the mechani sm of
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transduction due to co-stimulation by pro-inflammatory agents.
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BACKGROUND OF THE INVENTION
The human body has evolved to develop defense mechanisms to bacterial
infections by using bacterially-generated N-formylmethionyl peptides as
20 chemoattractants for phagocytes, in particular, neutrophils and monocytes. Of
the N-formyl peptides, f-Met-Leu-Phe (FMLP) was identified as the most potent
in its ability to recruit phagocytes and to stimulate release of lysosomal
enzymes by neutrophils (Showell et al., J. Exp. Med. 143:1154-1169, 1976).
Synthetic tetrapeptides, particularly f-Met-Ile-Phe-Leu and f-Met-Leu-Phe-lle,
25 have also subsequently been shown to evoke neutrophil responses (Rot et al.,
Proc. Natl. Acad. Scie. USA 84:7967-7971, 1987). The potency of these peptides
were initially ascribed to: (1) a formyl group at the N-terminus, (2) a methionine

side chain, and (3) leucine and phenylalanine side chains.

30 Cloning of the N-formyl peptide receptor (FRP) cDNA followed by the
delineation of the primary structure of the FPR protein provided a major
breakthrough in understanding the mechanism of action of N-formyl peptides
(Boulay et al., Biochemistry 29: 11123-11133, 1990; Boulay et al,, Biochem.



in the human brain, hepatocytes, dendritic cells, and astrocytes (Lacy et
al., J. Neuroimmunol. 61: 71-78, 1995; Sozzani et al., J. Imunol. 155:
3292- 32980 06290805) . Two ot her FPR genes were | ater isol atredjushi?Edsy al so
known as FPRL1 and FPRH1l) (Bao et al., nom cs 13: 437-440, 1992; Murphy
et at, | Biol. Chem 267: 7637-7643, 1992; Ye et al., Biochem Biophys.
Res. Commun. 184: 582-589, 1992) and FPRL2 (Bao et al., supra) FPRL1

consi sts of;g %ﬁ%s%é“barﬁﬁhﬁ%@n(ﬁé?aﬂﬁ% 71@%5 d@w&x mlﬁ (Jhmda was found
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25 The FM.P bi ndi ng._do appears_to be |ocated in the first and third

ext racel | U5} Fg&ﬁi‘%§3d‘f 1d|fPFét3( iehERbEt géfoveven| unlike FRRb] . witkBris 268:

18167- 18L£Bresk8@3N bokA RelldAQNand RehEoBaYS, PERI: S4QUBThE 9h$eof
i nterconverti bl e states of FPR alternating between high-affinity binding

and | ow afeRPFISSyd B FEPRREYIC B hRekin peurRpin bilPeistigp quadrn iachast al .
Bi ochem Jg; 24, ﬁegscgggnw;%q) 17h0879 GgyPtein i s thought to regul ate such

i nt erconverti b%'Gs states. FPR alone, without association with the
G ptotein, represents a lowaffinity state, whereas

The FPR contains seven hydrophobic domains spanning the plasma
membrane, connected by hydrophilic sequences exposed to either the
extracellular space or the intracellular space (Murphy, Annu. Rev. Immunol. 12:
593-633, 1994). The first and third intracellular loops are relatively small,

20 consisting of 5 and 16 amino acids, respectively. The carboxy terminal is
exposed to the intracellular space, while the N-terminal is exposed to the
extracellular space. The intracellular sequences further contain a G-protein-
coupling domain (a domain essential for function of the receptor as discussed

below) and a potential phosphorylation domain.

25
The FMLP binding domain appears to be located in the first and third
extracellular domains of FPR (Quehenberger et al., J. Biol. Chem. 268: 18167-
18175, 1993). In addition, there have been suggestions of interconvertible
states of FPR, alternating between high-affinity binding and low-affinity binding
30 states for FMLP binding (Kermode et al., Biochem. J. 276: 715-723, 1991). The

G-protein is thought to regulate such interconvertible states. FPR alone,
without association with the G-protein, represents a low-affinity state, whereas

FPR bound to the G-protein exhibits a high affinity binding state. The model



FPR bound to the Gprotein exhibits a high affinity binding state. The
nodel WO 01/29069 PCT/ US00/ 28183 3 further dissects the G protein-bound
FPR i nt owohemegli f f erent states that account for the di fH@esv2pssenci es
observed by different peptides. State | _represents the low affinity

bi nding state in which FPR is not associhted with the G protein but can be
converted to the high affinity state of State Il upon binding 5 to the

G protein. ]%agg . i h_e'ﬁg-f_ i ni i i.af: i.n ich the
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nost potent fornyl peptides such as fMet-Leu-Phe-Phe and f Met-Leu- Phe NHBz1

tenporari | StaBRPFEELARY HERHY AResiar@ith fhe wineing Copeatsinarmbuniteli at e
degr anul at (@grana@ypa&ags&fatetf%m%@hb@ﬁoﬂt TRE @Es%s%«l)éiaﬁl)ﬁ Qpen £ RlpfhEist 2 ned

signal for chenotactic responses, allow ng maximal mgration. SSs pot ent
fornyl peptiliust fedeadetathagiateohrmtdnewf theM-phaehi, ghuaffg cdlhyarSt ate 111

to e 20 ffinity .State.l.V. Al thou t initial d ul ation
res%(gnse a%c(%}é;taglf) g' Ir]% %pﬁlns‘?1r Iﬁlﬁg?lfvé’%? 8a?po[s%g bé’% Siﬁf é%?%?mgcﬂ?% ggﬁ ity is
m ni m zed &4RB-BKRAS6, te8%)ular mgration is limted. Therefore, in general, a
hi ghly potent |igand can be said to effect chenotactic responses by
binding to the high affinity state of FPR, while a |ess potent |igand

effects the deghamudiakitorheespoastodey, pitadiner & ebhe kOueRbmahdd B ke St at e
of FPR. Agonjst activit ang ?]gta onistic activity can al so be defined
usi ng t hi SESHGEEF M ALgEHE X (KegBeds Serl tHwrdkt ThapBH GedEpPoTe Sadt e |1 |

andl3 he degbeepstent Srafiil lpepatib®BuLS abgMedle80PhNPHE 2RO Yeu-Phe-

ant agoni StNHl%Ql tterr]r?po?*grhﬂeyr stg%ﬂflz’e at;{dnglsaintain State III, which triggers an immediate

degranulation response but the duration at State III allows for a sustained

signal for chemotactic responses, allowing maximal migration. Less potent

formyl peptides mediate a rapid conversion from the high affinity State III to the

20 low affinity State IV. Although the initial degranulation response at State III is
unaffected, the chemotactic signaling ability is minimized and thus cellular
migration is limited. Therefore, in general, a highly potent ligand can be said to
effect chemotactic responses by binding to the high affinity state of FPR, while a

less potent ligand effects the degranulation response by binding to the low

25 affinity state of FPR.

Agorust activity and antagonistic activity can also be defined using this
model. An agonist stabilizes the activated receptor State IIl and the degree of
stabilization is reflected in its potency. An antagonist, on the other hand, binds

30 to the receptor but destabilizes the activated State III and inactivates the

receptor. Such a model is not limited to FPR.



30 to the receptor but destabilizes the activated State Il and inactivates
the receptor. Such a nodel is not limted to FPR WD 01/ 29069

PCT/ USO'@@ildhdeo 4 Furthernore, desensitization is said teceases2siben a
ligand binds to the receptor and the s e or di fferent receptor becones
refractory to subsequent stinulation by the same or different ligand. This
desensitized state can form after receptor occupancy in the normal course
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(Kernode et al., supra). These show both maxi ma gration (on 15 the order

of 20-35 n?neaﬁenwéwfaﬁ%ﬂl afiees mulinip sophgandest YGEBBE?fothi%)SliBa‘P%n 19- 11) .

Mor e recenty fiqugh ol ssafegdsehBRizaienf or nyl at ed peptides may al so bind to
FPR and can act as potent activators of neutrophil function. For exanple,

Met - Met - Trp-Leu-Leu is a potent pentapeptide and is conparable in activity
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of the 20 pent apepti to an N- or nyl ate form boost ed |ts pot ency 100-500
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More recent studies suggest that nonformylated peptides may also bind to FPR
and can act as potent activators of neutrophil function. For example, Met-Met-
Trp-Leu-Leu is a potent pentapeptide and is comparable in activity to FMLP
(Chen et al., J. Biol. Chem. 270: 23398-23401, 1995). Conversion of the

20 pentapeptide to an N-formylated form boosted its potency 100-500 fold,
demonstrating that N-formylation still plays a significant role in the potency of
a peptide, although bioactivity does not appear to be strictly determined by N-

formylation.

25 Other modifications to peptides have shown that some peptides can be
converted to potent agonists for FPR (Derian et al., Biochemistry 35: 1265-1269,
1996; Higgins et al., J. Med. Chem. 39: 1013-1017, 1996). Such modifications
include urea substitution of the amino terminal group and carbamate
modifications. Furthermore, alteration of amino acid composition of the MLF

30 peptide has been shown to also convert agonists to antagonists of FPR, as
determined by superoxide anion release and neutrophil adhesion to vascular

endothelium.



nodi fications. Furthernore, alteration of am no acid conposition of the MF
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N-fornyl peptides via FPR in neutrophils has been well- studied. Even prior
to stinulation by N-fornyl peptides, neutrophils transiently bind to
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i nt er f eri nepdethpliwincilobeiaskasated. odsimMengelahtbat® bh1685al89llanUest ect i ve
means crossing the endothelial barrier, neutrophils migrate toward the site of
inflammation by sensing a concentration gradient of the N-formyl peptide.
Upon reaching their destination, which contains a high concentration of the

20 peptide, neutrophils unleash their anti-microbial actions.

Stimulated neutrophils rapidly activate respiratory burst oxidase, which
catalyzes the generation of the superoxide radical O,. The superoxide radical
reacts with other molecules to produce hydrogen peroxides and hypochlorous

25 acid, both of which are highly reactive agents and are therefore effective in
interfering with microbial functions. Degranulation is also an effective means
for destroying foreign microbes. However, degranulation can also damage host
tissue. Phagocytosis is another mechanism by which neutrophils eliminate
foreign microbes. Many of these functions are stimulated via the G-protein,

30 using phospholipases as second messengers, three of which have been

characterized.



for destroying foreign mcrobes. However, degranul ation can al so damage
host tissue. Phagocytosis is another rrechanl sm by which neutro Phl | s

el i mi nat®¥0 04/8306% gn ni crobes. Many of these functions are Ftl/¥iPaR18% via the
G protein, 30 using phospholipases as segond nmessengers, three of which
have been characterized. WO 01/29069 PCT/US00/ 28183 6 The phospholi pase
C, PLCp2, generates two second nessengers, 1,4,5- ionsitol triphosphate
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15 and prostaglandins, PLA2 is activated upon phosphoryl ation_by the
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phosphati dyl chol i ne. Phosphatidic acid 20 may be involved in activation of
respiratory burst oxidase in addltlon to playing a role in the production

of DG which aCtP V@Eﬁ?hge PLb | n C n&ﬁ{elsdﬁ%:}?ﬂogic #i'?rcfr?&glsres cal ci um
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15 and prostaglandins. PLA; is activated upon phosphorylation by the mitogen-
activated protein (MAP) kinase.

The third phospholipase is phospholipase D (PLD), which generates

phosphatidic acid and choline from phosphatidylcholine. Phosphatidic acid

20 may be involved in activation of respiratory burst oxidase in addition to playing
a role in the production of DG, which activates PKC. However, activation of
PLD requires calcium, and FMLP cannot stimulate PLD in calcium-depleted
cells (Kessels et al., J. Biol. Chem. 266: 23152-23156, 1991). In addition, it
appears that the G-protein Arf and G-protein Rho regulate PLD activity (Brown

25 et al., Cell 75: 1137-1144, 1993; Cockcroft et al., Science 263: 523-526, 1994;
Singer et al., J. Biol. Chem. 270: 14944-14950, 1995).

Protein phosphorylation plays a central role in signal transduction
initiated by FMLP. Three major protein kinases are involved in the

30 phosphorylation of proteins as a result of FMLP stimulation.

As discussed above, PKC is activated by DG, which is generated by PLC.

PKC act to phosphorylate serine and threonine residues. PKC consists of six
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.......... Grprotems by- the- aotwmes of-Ras and Ra}_ h 'R%c&'ltnl?t%%tﬁ% lawgge

stinmul ated Csa and I L-8 (Buhl et al. .. Biol. Chem 270: 19828 19832

1995; Knal Hn‘%lveaient of high éqltena% rlﬁaS??g_nalggslzl pEYging gEEytosivBakiSeas et
i nduces tyIr gsiveg @apswﬂqrg(b)a%@zlg@fl 3696y & wreﬁ%'lﬁtf%&o‘ﬂ{ %&}c{b%heﬁéﬂ‘?h as

the 20 extracel lular si gna -rgfu ated ki nase Rece Iterature
suggest s t $fat adnprpeRres i e--respensi-hi-e-- for tﬁafksm@mp@ﬁmwnha

howeger, thetrAGhid/at g%ﬁme%Q i @Iudln%@g l-gtx"ggwgly eirlld ég e‘Q@ni Sp Ot her

pr o- |nflannatory mol €cul es, ~such as epen en upon
the trimeriRePB, et al, ceveeveiiiiireirieieirneererecannnenas ). This kinase pathway is also

stimulated by C5a and IL-8 (Buhl et al., J. Biol. Chem. 270: 19828-19832,
1995; Knall et al., J. Biol. Chem. 271: 2832-2838, 1996). MAP kinase induces
tyrosine phosphorylation of several regulatory proteins, such as the

20 extracellular signal-regulated kinase (ERK)-1. Recent literature suggests that
MAPK pathways are responsible for cytokine production; however, the
activation of both TH-1 and TH-2 cytokines, as well as other pro-inflammatory
molecules, such as C5a, IL-8 and FMLP, is dependent upon the trimeric G-

protein signal transduction.

25
Phosphatidylinositol 3-kinase (PI3K) is responsible for the formation of PI
triphosphate (PIP3) that is observed upon stimulation by FMLP. Elevated PIP;
levels apparently contribute to the activation of the respiratory burst oxidase
system and to actin polymerization in neutrophils, which is considered
30 important in regulating cytoskeletal changes and cell migration. Recent

literature (Rankin, et al, J. Exp. Med. 188(9):1621-32, 1998) has reported that
elevated PI3 kinase levels also can promote degranulation of eosinophils, based

upon G-protein signaling based activation of IL-5. Further, Sagi-Eisenberg, et



protein signal transduction. 25 Phosphatidylinositol 3-kinase (P13K) is
responsible for the formation of Pl triphosphate (PIP3) that is observed
upon stiwologtsoen by FMLP. El evated PIP3 |evels apparent|pcoosionsisst e to
the activation of the respiratory burst 8xi dase systemand to actin

pol ymeri zation in neutrophils, which is Considered 30 inportant in

regul ating cytoskel etal changes and cell mgration. Recent |iterature
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el evat ed I nase levél's al'so can ronD e ranulation o
based upomh&Gimgeohediates pgtavdysg fdﬁé@dnalcmsvlaham aiayl hetbuatElié FEER
0/ 28183 .8 al Eur ..J. | nmunol ,

S Ei b 1/ 29069 PCTLUS
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ey ﬁtm‘?ﬁf‘m”?"eﬁ K ooond R R Sensifioly 2 Ockilal &t Kherdridios. .,
I 0 am
R s G Y S St s vdb Shope e DRE A r e pobiscprotanar 03 of
Biolog. 5 gg%@hﬁitgriﬁ( ,thé/gll\K%ﬁﬁnag@ aa'lwac—fF{hroéé'?QgE/@Qlégl nﬁr% gé%%%q___%eagor ts

G protein _signali in the JAK3 k| nase pat hway, 't hrou
cross- | i nkigfgingto maééev:lhgegr@nmaé%tﬂ%eﬁeau@grqml éthdmmlBeéQm 1988, ab0: J. of

| mmunol ogy 4 1 r h rough
the acti vat5 |1%§93§1f 41&%()“ %‘ja% ? fltt ﬁlg%ﬁlptlg e&%rﬁg%gfﬁ ¢ glcﬁ‘ééﬁ(%gggisjﬂg aIM'
secretion a¢fildaguatakcin 6a2of alﬁaéttadﬁotocwlcmnonTMQ de@qmda‘eom ofrmyasie
essqpti al t on | ntigen
chaenge, Cal TRaOU SIS RR"EL e OePl] s PG AR R B el

si gnal i ng, Fﬁaﬁlb@oarigErmﬁrgthdmmgs iuod tlﬁl@mm-rsi;pc&&lihg labilhyttb(bmgterféiet he
activation_o CER eptor 15 Sever al agaqni sts of rabbit

neut r ophi | WE%R’BFPJ\S’ e”Bc?égT‘ REn R |b§03IbHPp°?t@ﬁfE @g?? PWHERES AR (R Bipion

nol ecul es antrg@ivatisnafehs FdeR feaebw@ar. Certain but oxycar bony! anfal ogs of
FMLP have been shown to conpetitively inhibit chenotactic peptide-induced

cell activation, of which BocPLPLP was found to be the npbst potent

(Scheffman et abevermaggﬁfsts didabbhe n&?ﬁgphﬁ T h&le Blen identified but

features that make certain molecules antagonists are still unclear. Certain
butoxycarbonyl analogs of FMLP have been shown to competitively inhibit
chemotactic peptide-induced cell activation, of which BocPLPLP was found to be
the most potent (Schiffman et al., FEBS Lett. 117: 1, 1980; Freer et al.,

20 Biochemistry 19: 2404, 1980; Kanaho et al., J. Leukocyte Biol. 47: 420, 1990).
Cyclosporin H, a cyclic undecapeptide and an analogue of cyclosporin A, has
also been shown to possess antagonist activity to the formyl peptide receptor
(Wenzel-Seifert et al., J. Immunol. 150: 4591-4599, 1993). A naturally occurring
formyl peptide receptor antagonist has also been identified, a retrovirus-derived

25 hexapeptide (Oostendorp et al., J. Immunol. 149: 1010, 1992). However, none of
these antagonists bind to the formyl peptide receptors with high affinity and are
therefore not of practical use as investigative tools or as anti-inflammatory

drugs.

30 Interestingly, inhibition of mast cell degranulation by N-formyl-
methionyl-leucyl-phenylalanine was reported in Inflammation, Vol. 5, No. 1, pp.
13-16 (1981). There, it was reported that two structurally different chemotactic
peptides, i.e., pepstatin and N-formyl-methionyl-leucyl-phenylalanine, inhibit



20 Biochem stry 19: 2404, 1980; Kanaho et al., J. Leukocyte Biol. 47: 420,
1990). Cyclosporin H, a cyclic undecapeptide and an anal ogue of

cycl osp®Q W/2R06%as al so been shown to possess ant agoni stPCAMS0¥RES3t o t he
fornyl peptide receptor (Wenzel-Seifer© et al., J. Inmmunol. 150:

4591- 4599, 1993). A naturally occurring fornyl peptide receptor antagoni st
has al so been identified, a retrovirus-derived 25 hexapepti de (Qostendorp
et al., J.thenmecnsebe 1r114®scui@19€rnl@32)lty Howed \s&in preriecedf by ieaderarlagoni st s
bind to the. oM 4B98b! 46l EES: %é%ﬁuﬁ‘i" bR BBl BRI Bredbliiyef Of e
not of pracltlca use'as’Investigative tool's or as anti-in nmatory dr ugs.
30 Int eresfacnmghgolanedrfrduntqa(bﬁiu@g rias{ascepbrtdéghahﬂiatimptﬂdys Mppeamid act

met hi onyl - eu n rtedlnlnfl tion, Mal. 5, No. 1,
pp. 13-1 g%ﬁrpg’leh Cﬁ:;i \;\elglxsiva%neeﬁor dntofqa%lc}tl %%c Sulruéflley di fferent
cherfot act Ihbcapeq‘)FPRe‘tSa,s motebeerp&m&h‘&tdl to @nekpressed on mast cells.

N-f or myl - net hi onyl - | eucyl - phenyl al ani ne, inhibit W 01/29069 PCT/ US00/ 28183
9 the increase in vascular perneability in rat skin produced by intradermal
i nj ection of 4Q118Q';1y,aﬂnie'rc add gy ﬁmer@ﬂ qmeﬁoﬂ@k@gwaafg a1 fumicCion

perneabi it ctor isplated | un that these

pepti des ﬁ’rﬁ o (ot %‘fq%?{@&g]n t‘ﬂéheff%oc ecg}q f\g?gl?ﬁé ﬁ\%%ﬁ sm of such
i nhi bi ti onex egg@allﬁafon%@mua%eﬁa%m)sam{ tHeBfhih eREr d@tirie: balLxpressed
on nmast cells. Cearl ere are many unanswer ed questi ons t&lggar di ng the

fundion %@%éh&h%ﬁqr&ﬁ’@éﬁom RveEBrectnmst iRetthet ecll brresithalinaye FRat FPR
I's expresgast élﬁm’&l@k’écﬁu’m\ﬁy tdfai66hhSagesi§ libr&%h'xtﬂﬁh?%r@hﬁﬂﬁnﬁﬂ&to@ﬁndr' tic
cells, 10 suggests that FPR may perform novel functions in other cell types
that have ryépon%emfty@llélamma@@ﬁas Tellsas mghadsolralstegang she @roi nhi biti ng
pro- mflaqqﬁg&rﬁ{am;}e %%B%@e%?c@l‘?é |'s are needed as well as nethods for

studyi ng the pro- mmat ory response of cells. 15 SUMVARY OF THE

| NVENTI ON It has now been di scovered that treatnment of hunman peri pheral

bl ogg

SUMMARY OF THE INVENTION
It has now been discovered that treatment of human peripheral blood
mononuclear cells or polymorphonuclear cells, or fixed tissue cells with a G-
protein kinase signal pathway modification agent after stimulation of such cells
20 with a pro-inﬂammafory agent inhibits the conventional pro-inflammatory
response, particularly down-stream pro-inflammatory responses induced by
pro-inflammatory agents such as, for example, C5a, FMLP, IL-4, IL-6, IL-8, II-
10, IL-13 and TNFa or by the FCe receptor. The alteration of the cellular
production of G-protein inhibits inflammmatory response signal transduction
25 pathways mediated by G protein. Particularly useful G -protein kinase signal
pathway modification agents are N-formyl-methionyl-leucyl (“f-Met-Leu”)
peptides having the formula f-Met-Leu X where X is selected from the group
consisting of Tyr, Tyr-Phe, Phe-Phe and Phe-Tyr, most preferably f-Met-Leu-
Phe-Phe.
30
The human peripheral blood mononuclear or polymorphonuclear cells or
fixed tissue cells can be lymphocytes and granulocytes, preferably, eosinophils,

basophils, and activated T-cells, and mast cells.



nononucl ear cells or pol ynorphonucl ear cells, or fixed tissue cells with a
G protein kinase signal pathway nodification agent after stinulation of
such celwoeotoe t h a pro-inflanmatory agent inhibits the pganyssobsignal
pro-inflammtory response, particul arl ypdown-stream pro-inflanmatory
responses induced by pro-inflammtory agents such as, for exanple, CSa,
FMLP, IL-4, IL-6, IL-8, Il- 10, IL- 13 and TNFa or by the FCs receptor. The
alteration of the cellular production of Gprotein inhibits inflamatory
response signaltransducti.on 25 pat hways nedi gted by G tein.

par (i cul ar |y uSdUT RECIRdEER S RRRAL B Ao SR HA P2 a0t COMPATent s
are N-for nyith aedelli rrydcel eaeytor ( pfefddabhl @it hrmpepéptiBsrdtaytsiq TPR) fdmatul a
f-Met-Leu X where X is selected fromthe grou consi sting of T¥r, Tyr - Phe,
Phe- Phe. arid PERRERFPR USSR Eofit By b ERE PrVERCT BLR PIUHNEBALY 285BThunan

per ipher alinhlimedonENpioweleah thP @ -HIBERNOMeh@Rhin %%fte&eare_mmdqﬁfén&é gpue
cells can be | ynphocytes and granul ocytes, preferably, eosinophils,

basophi | s, thamicsetiipaeiprr- Farther, bninhhginge blockpg the/doygpgtream

PCT/ USOO/%@IJOQ L el ek ; i g}%}@ if i on agent
fornms a conpl gilo;}?\nat}%?g%%l@ gtd}?%éggéggi tgg?%’a%‘ra%f er aS%gF%g@%r ny|

pepti de rdeapirsy GEprepRn)comprents dlonkeeretnwonegatetheetdsponsae! thencelhe
presence +0 08 hagnmt ts, 5 inhibits phosphorylation of the

G protei nQé&ﬁ%%{%@{}{ln pretgfe')?/?l g'rrbodi ments of the present invention.
Furkther, by inhibiting or blocking the down-stream phosphorylation of the

G protein, various th s .dependent .upon the trineri rotein
conponent s bi odR oPRAGIRS FRUIATERE b HCEEHEE o Phactdi BY 8 Ehe
pro-i nf| areedmby (FOH)! this I pldketn Rﬁﬁl‘s@rsli%@l pabodiyeidiféatiditagditent i, at
the level of the FCE receptor (FCcR), this G protein kinase signal pathway
nodi f i cat iRsasegerl IS nintRlits fhe aetivaiiass of e FGsfhbhigk t he activation of the
FCcR by 1 gE.
15 In accord with the present invention, the pro-inflammatory agents used
to stimulate the human peripheral blood mononuclear and polymorphonuclear
cells, or fixed tissue cells preferably are cytokines, chemotaxins, or mitogens.
Especially preferred pro-inflammatory agents are N-formyl peptides such as
FMLP, activated complement fragment (CSa), leukotriene B4 (LTB4), platelet
20 activating factor (PAF), and cytokines such as TNFa, IL-4, IL-6, IL-8, IL-10 and

IL-13, plus antigen cross-linked IgE, IgG or IgA.

In another embodiment of the present invention, a method for inhibiting
a pro-inflammatory response of a human peripheral blood mononuclear or
25 polymorphonuclear cell is provided, the method comprising contacting the cell
with a G- protein kinase signal pathway modification agent, and binding of the
agent to a receptor on the cell. The pro-inflammatory mediating cell can be a
lymphocyte or a granulocyte. Preferably, the cell is first stimulated by a pro-
inflammatory agent such as set forth above.
30
In a preferred embodiment of the invention, the ligand-bound receptor is
a formyl peptide receptor. The down-stream blocking of G-protein activation of

the FCeR receptor provides a similar therapeutic benefit.



15 In accord with the present invention, the pro-inflamuatory agents used
to stinmulate the human peri pheral bl ood nononucl ear and pol ynor phonucl ear
cells, AWONIRWEIti ssue cells preferably are cytokines, cHSHRHSRHIS3 or
mtogens. Especially preferred pro-infl,gmmatory agents are N-fornyl

pepti des such as FMP, activated conpl enent fragnent (C5a), |eukotriene B4
(LTB4), platelet 20 activating factor (PAF), and cytoki nes such as TNFa,
IL-4, IL-6, IL-8, IL-10 and 1L-13, plus antigen cross-linked IgE, 1gG or

| gA. I n anot her _enbodi ment of the present invention, a nethod for
inhibiting a prBEPREIRMRYGIIPT Bubeiserosides shimeshodforiidertifiingm 6od

MONONUC| eapr REinZRinAgk KIHRIAP BARUGA P AlodkldtidrSa il I het RECIRLAC, LAIPY I ST NG
contacting the cell wth a G protein kinase signal pathway nodification
agent, andstPadfng of the agent to a receptor on the cell. The

pr o- gnf | anygpt &g@ ' - h nul ocyt e.

Pr efgrabl ;HP tc%éi’%e” ?Eké]??tg%hgaﬁ% 121'? g%mt#fy éz;gﬁp%gé&lg%goﬁn’}rlg{ %‘Po)lil pagent such
as set forth cabssting3d activategrehanpkecebmastesil, cobirtophili andebasarhil with

| i gand- bound _r i [ i re tor., The down-si.rea

bl ocki ng of é—%?(g?;é?%o éﬁng@a a|R8 Jénfea?eﬁhreggégﬁ%refg%%lﬁ%l Srgr%?%\‘f?laﬁlghﬁgé)?] fi | ar
t her apeuti c lvgtrfinge, cha@2k20 @69 BEGELISEOH28it8 g 4 brdtieflanesesiy | nventi on
further provi gses A Tet hod for identifying a G protein kinase signal

pat hway nodi T &atiosn agent, the nmethod conprising the steps of: 5 a)
conf@cti ngbja agding tf $taprftacran didatieati pepteial digsall pahedyfhedifithgod het;
consisting of activated T-1ynphocyte, mast cell, eosinophil and basophil
with a knovw'imgr o-inflammatory nedi ator selected fromthe group consisting

of a cytoYi detectin@EDiérese BNEMBUNOYEA @PEoin Kidds8Braailh @ bithleagmat ory
response; 10 b adg{nng to step a) a candidate G protein signal pathway
modi fi cat i on PEAEH Kinagg fo disassociate in (1) a pro-inflammatory cell simultaneously
contacted with said candidate agent and said pro-inflammatory mediator
15 compared to (ii) a pro-inflammatory cell contacted with said pro-
inflammatory mediator alone.

A preferred G protein kinase is the G protein y kinase.

In another embodiment of the present invention, a receptor complexed
20 with a G-protein kinase signal pathway modification agent is provided on the
surface of a pro-inflammatory mediating cell selected from the group consisting
of activated T-lymphocyte, mast cell, eosinophil and basophil by contacting the
pro-inflammatory mediating cell with the G-protein kinase signal pathway

modification agent, thereby inhibiting a pro-inflammatory response.

25
In a further embodiment of the invention, a method for identifying a G
protein kinase signal pathway modification agent comprises the steps of:
contacting a pro-inflammatory mediating cell selected from the group
consisting of activated T-lymphocyte, mast cell, eosinophil and basophil with a
30 candidate G- protein signal pathway modification agent; and

determining the distribution of protein kinases produced by said cell,
wherein compared to cells not contacted by the candidate G- protein

signal pathway modification agent there is no change in the amount of PLC,,



c) detecting a decrease in amunt of a G protein kinase or failure of the G
protein kinase to disassociate in (i) a pro-inflanmtory cell

si mul t anweumERlgoe9cont acted with said candi date agent and SPCTIUS00/28183
pro-inflammtory nediator 15 conpared to,(ii) a pro-inflamuatory cell
contacted with said pro- inflammtory nedrator alone. A preferred G protein
kinase is the G protein y kinase. In another enbodi nent of the present

i nvention, 0SEP Eeep| : j . r in. Ki i I t hway
nodi ficati g%%gent’ tailag pr ovfgiei%%olrslz%h}gi&gﬁ%flgc%eo %%r%ﬁ%ﬁﬂgggcﬁl@f&a

medi ati ng &&B |83 &dpctretitiarens rhiecgrapepnabn sinsdumtgf Foff, Ra$, @airetkin o and

T- 1 ynphocy mast ,cel |, eosi nophil and basophil by contacting the

pro-infl athTgPB?S?H}T‘% '%ﬁlé{eﬁg cell with the G protein kinase signal pathway
nodi fication agent, thereby inhibiting a pro-inflamatory response. 25 In a
further enbodi t of the invention, a nethod for identifying a G protein
ki nase signal p (e BERSERE HYCHHORAIRP PESAPES & B§W I§6CR0B semHTlex of a

cont act i Ng hanR4® peAbhamral e¥d/ mivadhakidas eflor S5dieEbEash Sl éﬂﬂ@eéﬁroup _
consisting of activated T-|ynphocyte, mast cell,” eosi nophi nd basophi |

with a 30CEBwESRE 8 g spriceraceitghand pabhnesteirosienakpathorryagedificasind
det er m ni nggbhewdblA| bithpaRqab RISIRI.KINAIESaR! AUGE Btngiak dree! !

wherein conpared to cells not contacte y candi protein signal

pat hway no@istriatios ! agetein kirasesiis the cehayeuimthataharmismo ofiamieCn, thAD
01/ 39069 P ERK-1,.th ' ' '
Che oot R0 or? S R B B R waBRREBER e

amount of R&F2 KRasnd BIP(EB &idp amdatitbre G prdecedase (id the pasemt & RIURas e

present invention als rovi des. a new_receptor_ conplex of a hunman

peri pher al pB?r}SB’dar‘?Bﬁlo(gU%Pg% cESPESoHY gr‘%‘fﬁ ﬁ?brtBﬁGﬁ SPEZre ERFIPOLEDFFS ng a
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ex, e

wherein, conpared to cells not exhibi'ting said receptor conp
so preferred.

15
Stimulation by IL-4 of a human peripheral blood mononuclear cell or a
polymorphonuclear cell having a cell surface receptor complexed with a G-
protein signal pathway modification agent provides a distribution of protein
kinases produced by said cell wherein, compared to stimulated cells not
20 exhibiting said receptor complex, there is an increase in the amount of PLC,,
PI3 (102 Kd) and PI3 (83 Kd), and a decrease in the amount of Ras and G-

protein y kinases.

Stimulation by IL-6 of a human peripheral blood mononuclear cell or a
25 polymorphonuclear cell having a cell surface receptor complexed with a G-
protein signal pathway modification agent provides a distribution of protein
kinases produced by said cell wherein, compared to stimulated cells not
exhibiting said receptor complex, there is an increase in the amount of PLC,,
PI3 (102 Kd), Raf, Pp60 Src, ERK-1 and G-protein o, and a decrease in the
30 amount of PI3 (83 Kd), G-protein  and G-protein y kinases.

Stimulation by IL-10 of a human peripheral blood mononuclear cell or a

polymorphonuclear cell having a cell surface receptor complexed with a G-



di stribution of protein kinases in the cells is such that there is no
change in the 10 anount of PLC.,, Pp60 Src, and ERK- 1, there is an

i ncr easevon1/24e69 anount of P13 (102 Kd) and P13 (83 Kd), pamviudotvesiesi s a
decrease in the amount of Raf, Ras, G otein a and G protein (3 kinases.
Preferably, the cell surface receptor iS a FPR receptor. Secondary

bl ocking of G protein activation of the FCsR receptor is also preferred.
15 Sti nul gbio8din ¥er i pht@kaf noHTBRa P&! 5@&%%@&%@9@9&&&4 %?gapfis.h't or a
pol ynor phonucl ear” cel'l having a cell surface receptor conplexed wth a G
protei n silgRasesrrodnggd mydiaid call ivdrereige sompeaosd tlestimuditstirdeBamioon of
protein LRAS; r Y, id.c j red to sti t

cells not ké20 e%ﬁfg%ia??%%% glg}dcof‘g%fe%t ‘g{rérg\é@npg{lg{ig‘eﬁgggga?esa%ﬁupﬁgégtgasglq%ﬂ t he
amount of HUCERK-PE3d(Gafokdh vanddRl8edr83sd<d) theandoandetPe@s ®13 (83 ka),amount
of S an ein_y kinases. Stinulation by IL-6 of a human peri pheral
bl o?g mn%%:?g%g}%aglef‘ or a 25 pol ynorphonucl ear cell having a cell
surface receptor conplexed with a G protein signal pathway nodification
agent provides & distribution of protein Kkinases froduced by said cell
wher ei n, conparad PEHon WL BEP-ULIARIRERTY ageRfbilt | P! Sahumeacrssintreral
conpl ex, tHles@mchonncieaeceBse d polyhrpABkiie cdilfaving aPdedl §k@2Kd), Raf,
Pp60 Src, ERK-1 and G protein a, and a decrease in the 30 anount of P13 (83
Kd), G prdFETRIOT SoaRlFxed pribh & - proérivagignal mthiay anpéificalion |agend of a human
peripher alprbliaes armeetlRa6f SR)EInAFindse oﬁmé@%g@é?é ea “ﬁ%'rémhav' ng a
cell surface receptor conplexed with a G 01/29069 PCI/ USO0/ 28183 13
protein siGRRATFAINREP R sedlstnasexhikifing seisi reteptar aimplek bilterois af

protein kiaases Praducednbys $RLd 8! hodhes SR, sS UMAERY-§ Q5 kul,ated
cells not exhibiting sai 3 recept’or c(orrpl e>)<’, th(er g&ﬁ’sﬁgg( ﬁr?@%e%asrfgapﬁ % he
amount of detdase 2 th&dinouERlef RasaRp6G-$repGeprotsin @I proat BeaseGi n t he
anount of PLC P13 283 Kd), 5 Ras and ki nases.
protéin ¥ kinases.
15
Stimulation by the pro-inflammatory agent, C5a, of a human peripheral
blood mononuclear cell or a polymorphonuclear cell having a cell surface
receptor complexed with a G- protein signal pathway modification agent
provides a distribution of protein kinases produced by said cell wherein,
20 compared to stimulated cells not exhibiting said receptor complex, there is an
increase in the amount of Pp60 Src and Raf, and a decrease in the amount of

PLC,, PI3 (102 Kd), G-protein a, G-protein B and G-protein y kinases.

Stimulation by the pro-inflammatory agent, TNFa, of a human peripheral
25 blood mononuclear cell or a polymorphonuclear cell having a cell surface
receptor complexed with a G- protein signal pathway modification agent
provides a distribution of protein kinases produced by said cell wherein,
compared to stimulated cells not exhibiting said receptor complex, there is an
increase in the amount of Raf, Ras, and Pp60 Src, and a decrease in the

30 amount of PLC,, PI3 (83 Kd) G-protein «, G-protein B and G-protein y kinases.



Stinmulation by the pro-inflamatory agent, IL- 13, of a human peri pheral

bl ood nononucl ear cell or a pol ynor phonucl ear cell having a cell surface
recept ow@omMexed with a G protein signal pathway nodi PCEASPEEIEent 10
provides a distribution of protein kinasgs produced by said cell wherein,
conpared to stinulated cells not exhibiting said receptor conplex, there is
an increase in the anmount of PLC ,, P13 (102 Kd), P13 (83 Kd), ERK-1 and

Raf, and aggr@er aaSeRIPTIONCORMRMKWIOGESRas, Pp60 Src, G protein a, Gprotein

R and G prot einPr‘lf;% ki nases. 15 Stinulation i nf| ammat ory_agent,
r

b h -
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cel | havi nghg 6&lumadHetpherdION60d Alickaf®] 84gd With a G protein signal
pat hway nodi fi cati on agent provides a distribution of protein kinases

produced by said cell wherein, 20 conpared to stinulated cells not

exhi Bi ting sai dpfeCEOtRIG CRITRLEXor SIBR! & hfrcaﬁbeiaachg@%%mn%ws aBIPMAL Of
Pp60 Src and Raf, ‘and a decrease in the anount of PLC.,, PI3 (102 Kd),
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di stribution of protein kinases_ prod sai el | rein, conpared to
stimul at ed?ited Placsrbin eRKPET Pﬁ@@ﬂ%ﬁfﬁf’é%%?g%’ é‘?,dvﬁqﬁeﬁg $RO%Hh i ncr ease
in ghe anoyi fvRafstilfamte@REiHPe88 A afNdoH8S R8s plddddtineudirarrunt  of
PLC.,, Pl?l:,aq& Kd) G protein a, Gprotein (3 and G protein y kinases. WO

01/ 29069 iusoeigg 199nM FTHRI#EIEBERKPTI ON OF DRAWNGS FIG 1 is a graph
showi ng bi ndi ng of FITC|abel ed HK- X (f-Met-Leu-Phe- Phe) to hunan

peri pheral blood nucleated cells. 5 FIG 2A- FIG 2C are dot plots of

FI TC- | abel ed HKEIG.3Ardilfg Abbarechistegrans dfythp A cestenkioflyrphedigos from

| ymphocyt eg; sty gub abed 34 . 8% SQAGRBAYALY oA FIG. 24 and FIG. 3Bis a

15 histogram of cells from FIG. 2B and FIG. 2C.

FIG. 4 is an autoradiograph of 35S-methionyl labeled proteins recovered

from whole human neutrophil cell lysates and various resins.

20 FIG. 5A- FIG. 5B show the presence of phosphorylated proteins in
mononuclear cells treated with vehicle (0.3% DMSO) as detected by monoclonal
antibodies to phosphotyrosine. FIG. 5A is a densitometry of SDS-PAGE of
normal cells and FIG. 5B is a photograph of the SDS-PAGE gel of normal cells
treated with vehicle (DMSO) only.

25

FIG. 6A- FIG. 6B show the presence of phosphorylated proteins in
mononuclear cells treated with HK-X as detected by monoclonal antibodies to
phosphotyrosine. FIG. 6A is a densitometry of SDS-PAGE of HK-X treated cells
and FIG. 6B is a photograph of the SDS-PAGE of normal cells treated with HK-

30 X only.

FIG. 7A- FIG. 7B show the presence of phosphorylated proteins in

mononuclear cells treated with IL-8 as detected by monoclonal antibodies to



(ConA) at 24 hours after placed in culture in addition with 100nM

FITC | abeled HK-X; FIG 2B shows |ynphocytes stinmulated with 6 .ig ConA at
120 hou™O0L3W8} placed in culture but with no FITC | abeIPEa“’qﬁRQ@élsgnd FI G
2C shows 10 | ynphocytes stinulated with 59 ConA at 120 hours after placed
inculture in addition with 100nM FI TC-| abel ed HK-X. FIG 3A- FIG 3B are
hi st ograns of the DNA content of |ynphocytes from FIG 2 A-C FIG 3Ais a
hi st ogr am @hogphbtsrddine G724 aten§itdmedB dof STB-PAGH SftIDgs aftatdd €€ld s from

FIG 2B and FlI .. FI 4 is an_aut diograph of 35S-nethionyl | abel ed
prot ei ns r@ﬁe\fgpeﬁg Brdp W’P@F%plhﬂfra?f’ ﬁ@%{#”g‘gﬁu frogmal e %frégteé]n%“ba{ir%us
resins. 200klyG 5A- FIG 5B show the presence of phosphorylated proteins in

mononucl ear cells treated with vehicle (0.3% DVSO as detected by
nonocl onal anti bodi es to phosphotyrosine. FIG 5A is a densitonmetry of

SDS- BAGE of  nomnal sgekls. a9dnblvGhedRekénd &’f}%d%‘ﬂ)'h%gyha&fd ésrlaeeépifﬁ PAGE gel
of normal cells treated with vehicle (DVSO on%}‘ 5 FI 6A- FIG 6B show

t he presen&oTEMUsRS isdp reated witoHE-KandL-gescieteqted Py cepneclonpalat ed wit h

HK- X as det,e¢ : apt } | t W Icesd A 1S a
densi t onet %f/ﬁ%? gléc%é(-) %%?%Ks-égt I;ggfgeﬁ %c%ﬁleggggrﬁgﬁgl%s(b;%@?g Egbﬁﬁgfbg\ gr aph

of the SDSapACE-Hfreatadnedliscasid EIG r@Rtied phiotegrarh Bohx SOM-PAGE & nqumalF| G

7B show th ( rylated proteins in nononuclear cells
treated w ?ﬁﬁ)ﬁr ﬁég&as et@g?ggggﬁr%nocl onal antibodies to WD 01/29069

PCTIIOSOQ 28183 15 phosphotyrosine. FIG 7A is a densitonetry of SDS-PAGE
normal cel Te. trEred TR TeogonghieyeB Rt B Rl dA TR RS pr esence
of phosphomdraied]qaraiets fieshly cotizoorufrbeaperdghdral bloedtaddetettedhli- X and | L-8
as detect eldno%cpcg'ln %ln%%%ldies to phosphotyrosine. FIG. 9A is a densitometry of SDS-
PAGE of freshly collected cells and FIG. 9B is a photograph of the SDS-PAGE
15 gel of freshly collected cells.

DETAILED DESCRIPTION OF THE INVENTION
In accord with the present invention, G-protein kinase signal pathway
20 modification agents have been found to inactivate certain pro-inflammatory
responses of human peripheral blood cells that have been stimulated by pro-

inflammatory agents or molecules.

Preferred G-protein kinase signal pathway modification agents, in accord
25 with the present invention, can bind to receptors found on pro-inflammatory
mediating cells such as lymphocytes, particularly activated T-cells,
granulocytes such as eosinophils, basophils, and fixed tissue cells such as mast

cells.

30 Upon binding of the G protein kinase signal pathway modification agent
to its receptor, pro-inflammatory responses are inhibited. In accord with the
preferred embodiments of the present invention, the G-protein subunits

o, B, and y are modified and also phosphorylation of these subunits is inhibited.



anti bodi es to phosphotyrosine. FIG 8A is a densitonetry of SDS-PACE of
HK-X and IL-8 treated cells and FIG 8B is a photograph of the SDS-PAGE of
normal welol/gesy eated with HK-X and 1L-8. 10 FIG 9A- Fl @CcToi08hensst he
presence of phosphorylated proteins in _pononuclear cells freshly collected
from peripheral blood as detected by mbhocl onal anti bodies to
phosphotyrosine. FIG 9A is a densitonetry of SDS- PACGE of freshly

collected gells and FIG 9B is t ogr aph. of .the, SDS- PAGE 15 gel of
reshly cdrreereniapreresinars Bekel M alt oY al FERm-aldh - accor d
W th the proasglnt arsventiion, dé€grpnataion &indasgraaiognet thpatbewtyr-b2@ring cell,

dificati t b found to . i tivat t ai - i nfl t
responses B1 “HOARM BRIPHEPAr HIbEE L ATE Pital REvE- P HisPat ed by pr o-

i nfl ammat ory agents or nol ecules. Preferred G protein kinase signal pathway

nodi fication agents,. in accord 25 with the present invention, can bind to
rece%)tors f ound "BITPRIY- F}fﬁf’aﬁﬁ‘?ﬁe{% nageHELe} ﬁ@'ie‘aﬂl?og@&ﬁtlag 8GRyt es,

parti cul arthy preddntah@chtiort 8t $nad@ivalItRCHCESt 0% Y bviasGOHMAARMAEY By a
basophils, and fixed tissue cells such as_mast cells. 30 Upon binding of

the G pr otRPHNRARARHCEY FiRAsCHatRidiRvRTW Fifechendtpragemulated Gells. r ecept or,

pro-i nf | anBiRp¥s bESRANSESnAlLoy A dlts @derull or2&ERL M the A1 Leef &5 red
enbodi ments of the present invention, the Gprotein subunits a, ?3, and

are nodi f iNedorand raPSECpREPIAGY FamplImett fragmsenisiha leykpyianenBhilkleer) V\Dy
01/129069 Pagg ]%‘Eg?é@ﬁgtﬁ%ﬁn%qcfztg{o?'(l:‘ﬂf?)'. aﬂﬁ?@érﬁf)ﬁr, k&S 8%&?@1%&@% &?xggflp)‘? of

inhibited by the agent-recCeptor = conpl ex are secrétion, degranulation and
m gr at i on tbf prégentewegtton lsardangdasehbitize 4ke wedeptersireyniudsirsstamdlagioor et i on
of ot her i Ignglq; ol Pr ef er , L h |.n_kinase

si gnal pat \A%lfrgrm I |cgﬁ/on é‘g‘g t{g%gft %rtbkea %}ﬂ%géer%ttpl{onl\?lg%?%l%&%g%g??\gcti vat e
the receptor previously stinmulated by a

The observed effect of the G protein kinase signal pathway modification
15 agent-receptor complex on the receptor-bearing cell can be used to identify G
protein kinase signal pathway modification agents. Screening for such agents
can be carried out by contacting a pro-inflammatory mediating cell with a
known pro-inflammatory mediator to elicit a pro-inflammatory response,
followed by the addition of a candidate agent and by detecting a decrease in the
20 amount of a G protein kinase in a pro-inflammatory cell contacted
simultaneously with the candidate agent and the pro-inflammatory molecule
compared to that amount in a pro-inflammatory mediating cell contacted with

the pro-inflammatory molecule alone.

25 A particualrly useful G protein kinase signal pathway modification agent
is {-Met-Leu-Phe-Phe. Other useful agents can be identified by routine testing

using one of the above procedures.

As used herein, pro-inflammatory responses include secretion or
30 degranulation of pro-inflammatory mediating cells and release of leukotrienes,
histamines, and other cytokines. Such responses also include infiltration of
eosinophils, basophils and mast cells into inflammatory tissues as a result of

chemotactic adhesion, migration and aggregation of lymphocytes, eosinophils,



pro-inflammtory nol ecul e but have no effect on non-stinulated cells.

Exanpl es of pro-inflammtory agents useful for stinmulating the cells are
IL-8, MNvb@imoo pepti des, activated conpl enment fragnment EcTR)soohsgkotri ene
B4 (LTB4) 10 and platel et activating fa]] or (PAF). Preferably, the
agent-receptor conplex of the present i'nvention also can desensitize the
receptor from further stimul ati on by the sanme pro-inflammuatory agent or by
a differe e e t he. G roteln
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pat hvvay a&t ent or ﬁ ts can be carried out
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pro-inflammtory nediator to elicit a pro-i nflammtory response, fol |l oned

by the addition .o aca dldat ent andb detectin ease in the 20
am)tént of a G Brfkb‘%etf‘ﬂlﬁ ffaﬁl% RS- R}lu(? Pgl"g’ﬁrf{eéﬁ‘iae“‘& of

si mul t anedeglayiutatidh hhe reaaade datet kageatiesa hdsthifngd and r@tﬂl@{ﬂm&mws el ecul e
conpared to a. pro- |nflam‘ra{ ory nmedjating cell contacted with

t anmount
the pro-iRFY HH%{PMOW«? RtEggdseor semRlets cesARR InPIGEETSH G protein
ki nase si ghdbdRathwayolRdhki fpeghu@ne@éiﬁai birlding abBSrdi@dit PR fPRGen her

useful agents can be identified by routine testin usi ng one of the above

pr ocedur e¥1VeREohs dBTIHER R and rpigr e ARAT G ggedigeng¢elissapet i on or
30 10egr anylsaticoseafly RE@n ke |o§”@6’ﬁ{pﬁéﬁé1§7§ﬁilﬁitté<§‘gv§§$d1§r 3Nt 2hiRAsSE: Ble
| eukotri enes, i stam nes, and other cytokines. Such responses al so include

infiltrat ﬁlé‘?\Oﬁmﬂ%@aﬁéﬁkﬁq@g%gdmﬂW%C%@erfﬁ@‘twfeﬂel s into inflammatory
tissues as a result of chenotactic adhesion, mgration and aggregation of
| ynphocyt es, eosinophils, WO 01/29069 PCTI US00/ 28183 17 basophi | s, mast
cell's, and neulr opherithat Vas suleatiopeteserbed begeintmahe sigre folly i nfl anmati on

and Increaﬁagrs%&od%% (oinl Aam S ot Bte, HLRLIE b LERREEAY g™

receptors 0 cdn be asso respon
| nAPDbI t i othest eprmpled bmﬁmnbmytratexsqopua&ses anly ang airaflnbud:ebdeonetaeed ab

limiting this invention in any manner.
EXAMPLE 1: Binding of Labeled HK-X to Peripheral Blood Nucleated Cells

20 The Kd and Bmax (saturation binding) of HK-X (“f-Met-Leu-Phe-Phe”) on
peripheral blood nucleated cells were determined. 2 x 105 cells in 100 pl of
solution from various fractions (monocytes, lymphocytes, granulocytes)
prepared by density centrifugation was previously washed in 1% BSA-PBS
solution containing 0.1% sodium azide. 100 ul of the following molar

25 concentrations of FITC-labeled HK-X {in 1% BSA-PBS solution) was added to

each set of tubes according to Table 1:



degranul ati on and rel ease of
pro-inflammatory nediating cells,
enbodi MR 81296} | owi ng pept i de-receptor bindi ng accor di ngTEPY
Infiltration and migration ofgpro-inflammtory nediating cells
or conpletely inhibited. Vascul ar
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reduced. In order that the inventi cPABkSdri bed herein nay be nore fully
under stood, the foll ow ?" eéaup.:" At i ‘"'*“ shoewld be understood
that 15 these exanpl es §P ®"for i gE‘?F% ses only |and are not to
be construed as |initing this i nWERE] GROFHE 90 nner _ EXAMPLE 1: Bi ndi ng
of Label ed HK-X to Per| pheral BI)8&KNﬁdﬁééted CelI's 20 The |[Kd and Bmax
(saturation binding) of2HK-X ("f1RetlEd@ Phe-Phe") on perijpheral bl ood
nucl eated cells were defermned. | 2333305 cells in 100 | of solution from

various fractions (nmonptytes, |ynphbrytlds!! granul ocytes) prepared by
density centrifugation fas previ p8Lgxi&hed i n 1% BSA- PBS| sol uti on
cont ai ni ng 0. 1% sodi um @zi de. 100217 lok 1Oh& fol | owi ng nol ar |25

concentrations of FITGTabel ed HK5X¥3 kri01% BSA- PBS sol ution) was added to
each set of tubes accor®ing to TaBlZd £:10MD 01/ 29069 PCT/ USQ0/ 28183 18
TABLE 1 Tube # FITC | ab2l ed HK- X| 9NI§l arlOC®ncentration 1 9./06 x 10-12 2
2.71 x 10-11 3 5.43 x 10-11 4 7.25 x 10-11 5 9.06 x 10-11 6 2.71 x
10-10 7543xr

he tujbes were mixed and vortexed for 30 seconds. The tubes were then
held at 4-8°C for 30 minutes. 100 pl of Cal-Lyse was then added, incubated for
5 minutes, or 500 pl of 1% formaldehyde was added. If Cal-Lyse was added, 1
ml of water was added and incubated for a further 5 min. Cells were then

Binding results are shown
in FIG. 1. Bmax was determined to be 47.66 and Kd=1.674 x 10-1M. Thus,

analyzed on a flow cytometer (Coulter Epics Elite).

these results show that HK-X binds to peripheral blood nucleated cells such as
10 monocytes, lymphocytes, and granulocytes.
It was also determined by similar methodology that H-KX binds to
activated T-cells, mast cells, eosinophils, and basophils, as well as the known

binding to neutrophils.
15

EXAMPLE 2: HK-X Binds to Activated Receptors

Peripheral blood lymphocytes were stimulated with the mitogen
20 Concanavalin A (ConA) at 24 hours or at 120 hours after being placed in
culture. The cells were then either exposed to the 100nM FITC-labeled HK-X or
were not exposed. Cells were also stained with DAPI for cell cycle

determination. Cells were then analyzed by flow cytometry.



8 7.25 x 10-10 9 9.06 x 10-10 The tubes were m xed and vortexed for 30
seconds. The tubes were then held at 4-8C for 30 mnutes. 100 | of

Cal - Lys&W¥L%¥en added, incubated for 5 5 minutes, or BEHUSIME8183,

formal dehyde was added. |If Cal-Lyse wasgadded, 1 m of water was added and
i ncubated for a further 5 mn. Cells were then analyzed on a flow cytoneter
(Coulter Epics Elite). Binding results are shown in FIG 1. Bmax was

det er m ned t o Ri&s4ZA6KC ahdwiitie IeBifbrnshi) bdfdden Tutivatedt Ipagthocesas| s show

t hat HK- X. binhds .to peripheral .bl.ood nucl eat || %{}(a 10. nonocyt es,
| ymphooy EEA S Bt BRarBericee! i ttediedd BRI b o eitarr
met hodol agadraats ndvx thierfdBowing d@cirhv@iredcd-cells, mast cells, eosinophils,

db hils, as well as the known binding to neutrophils. 15 EXAMPLE 2:
X B o t o e AR doft RECAREUr SEPers IR Gt A ABCPEEmr o

stignul at eviNManld ihbeea¥ed 0geDs o2PITCORKARBIAHING dhdvEWalkedundfiebOyrs or at 120
hours after b?ei ng placed jn culture, The cells were then either exposed to
t he 100nIgSEPREhed Ry eingibxreplile B fdGndt exposed. Cell's were al so st ai ned

wi th DAPI for tgehd S%y?igﬁt datesmisnatiood celfeit 8 WRtEn hehepRUyYd8dhHRY flow
cytonmetry. WD 01/ 5) 069 PCT/ US00/ 28183 19 FI Gs. 2A-2C show the relationship

bet ween &erispitadd ngymphdéytisandpindiagrentar than hppaapande of binding sites
for FITC | abelgd 1&#559&—1%%4;@5&&!@@ Hasntand avaalavk W]% b%«'t QBY: s

characteristics: the ug l eft quadrants denote cells greater than in
cottt ent drave HoprA HRE-ligandabed hackgreund leeRCaHK- X bi ndi ng above

background | eygl $ der lgﬁt(gﬁdg%ﬁsg?&%{gﬁfga% ma%g{ergwﬁcgoﬁ{tg%f% 1; the upper

ri ght quadrants denote c ain gre content and
have FI Toackgmmadolienels o F§T@digandt han backgr ound;

As is apparent from examination of FIGs. 2B and 2C, exposure to the
15 plant lectin or mitogen stimulates cells to enter into the cell cycle and express
binding sites to the FITC-labeled HK-X. The longer culture period of 120 hours
allowed a greater portion of the cells to enter the cell cycle (compared to FIG.
2A). The most accurate determination of background levels of endogenous
fluorescence was obtained by setting the thresholds (quadrants) using cells

20 cultured with ConA but not stained with the FITC-labeled HK-X (see FIG. 2B).

The statistical analysis confirms the qualitative observations furnished
by examination of the dot plots. Approximately 25% of the cells in FIG. 2C
contained greater than 1n DNA content and were above the background levels

25 of FITC-ligand binding. This is in marked contrast to the numbers of cells in

the upper right quadrant in FIGs. 2A and 2B, respectively.

A more formal examination of the distribution of cells in various phases
of the cell cycle was obtained by using a software package “MultiCycle” by
30 Phoenix Software, Phoenix, AZ. This software deconvolutes the DNA histogram

and statistically analyses the components for degree of fit and significance.



the I ower right quandrants contain cells that have I n DNA content but 10
have bound FI TC-1igand above background | evels; and the | ower |eft

gquadr antO8u2064 n cells with In DNA content and backgroled/USe0/28183 of
FITC-ligand. As is apparent fromexam ngfion of FIGs. 2B and 2C, exposure
to the 15 plant lectin or mtogen stimulates cells to enter into the cell
cycle and express binding sites to the FITC | abel ed HK-X. The | onger

cul ture periodFof;. 32Ghbousrthe saintovedphesgfoeahieedpofig. A ahdtfiG. 68 slsowo
enter the cell cle (c ar t G, .2A). The nobst accurate

det er i natPo ‘cﬂ‘x ﬁld?gpng ?e}g\?é‘%sf%f Aériﬁ@ﬁé’ from GEPBURANR R obt ai ned
by setti n@&&@atégbr@fmmsmeﬂl@ercﬁﬂb&i USi DYAC&IHten 2 @h€ Blakctibad inérehsdDNA but
not stained with the FITC-I| abe HK- X %see FIG 2B). The statistical

anal ysi s &O®R 2rivs “PﬁéanéltPtQagt’f‘)\}% FH8etBaiDAS: furni shed by exanination of
thesdot plots. Approximately 25%of the cells in FIG 2C contained greater
than In DNA content and were above the background | evels 25 of FITC-|igand
bi ndi ng. This T&UshitapPRass EmitstaBulation ofdHuapacsipberadiped anrhetephper

right qua%ﬁ{'morgeﬁlu%atgﬁdaaﬁcgtﬁm hEERECHINAEAYY, Ari8ebQLIBLiteXR{E nat i on

of the distribution of cells In various phases of the cell cycle was
obt ai ned Ipyoesssnerraesven whbingaelsage fonmha le@el%HﬁﬁPﬁbémaxﬁ%ﬁ%r e,

Phoeni x, Qf nel PR SRh IRA SofRGABAHE ntcr@e@lr\lg gega{eaégu

statistic y anal yses the conponent’s for It and si gnlhfl cance.
WO 101/ 290 68crPeSddUSQDE 2848 Df bzmlﬁgcsltes,&ostkm/\)sgamﬂe Bawentraspladkscalsrwisgiined i n

Flg. 2Aa dplgid%NiB Shgx)ﬂs >1P?§§|§ta§8%tn§a ?dsr!esf rlglei lﬂ%&%\,ﬁnd 2C. AS. s

appar ent romexamnalon 0 ercentage o ich are diploid (>
In DNA content) the fractions i ncreased from 2.2%in FIG 2A to 29%in
FIGs. 2B and 2C. 5 Thus, it appears that stinulation of human peri pheral
bl ood | ynphocytes wth mtogen initiates duplication of their DNA and,
si mul t ane @A NMPUFE t3h IddiitHicapioacass Chaxprtesisatish of HE- X deagpirs es for the
FI 'Iigl abeled HK-X. Only a fraction
Receptors that bind HK-X and other N-formyl peptides were isolated and
characterized from murine peritoneal mast cells, human polymorphonuclear
and mononuclear cell populations. Further, G-protein activation of the FCeR
receptor as a down-stream consequence of increases in PKC, PI3 and
20 mobilization of Ca?*, make the FCe receptor a down-stream effector receptor of

G-protein interference.

Cells that bind HK-X include mast cells, basophils and eosinophils as
evidenced by changed biological reactivity after exposure to HK-X and by
25 binding of a fluorescent or radioactive labelled HK-X. Receptors for HK-X have
not been identified. In contrast, neutrophils express formyl peptide receptors
on their surface. However, blood lymphocytes and monocytes appear to bind

less HK-X than neutrophils.

30



of the cells with DNA content of 1n, or in GO Gl phase of the cell cycle,
show 10 i ncreased expression of binding sites for the ligand. By contrast,
al | cel l'wowid069 di pl oi d DNA content (> 1n) contain bi ndi necsuseasfser the
| i gand. EXAMPLE 3: Identification and aracterization of HK-X Receptors
15 Receptors that bind HK-X and ot her formyl peptides were isolated and
characterized frommurine peritoneal mast cells, human pol ynor phonucl ear

and nmonongHEgt ECEMATERIAL StANMETUOIDr, G protein activation of the FCER
receptor as a down-stream consequence of increases in PKC, P13 and 20

nobi | i zati on ofl- GROLATIRREOFHeE 'r'é%féme@ﬁoae%ldms%ﬁﬂéamr@ﬁﬁ@et@by ecept or
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neut r ophi express fornyl pepti recep ors sSurf ver,
bl ood | ynpleoz pelésted it qmmﬁsgaéwnaqigﬁﬁ—xtg)fobm@dmnh as:;oddK tXrn'[phﬁe[’tulﬁeut rophi | s.

30 WO 01/ 29069 U [ 281 DETAl LED MATERI.ALS
| SOLATI ON OF - % ggﬁé? a§2Drl‘|3 oAl OnﬁlﬁFar@élldl RO EIOEP %‘6‘? ’f%rdC%&? WETSE usi on

of 35 m doléﬁyddxbmﬁ@eﬁphataldjiomd]bbtdlﬂed freni honeal dﬁﬂ(vﬂst Thefblaneshbet i zed

rats. The Iy t t hen cr| f.i ced%&;’/ i njecti. chl gn overdose of
anest het i 80 E?{imfrén § VERPYS “he PP aY e &tedp CERUHHERMAm ORgr

cenorif ugﬁldoumﬁpaq'ﬁteatcm(b-& g e 6D Peh befr@&ntthfnﬁﬁﬂéﬂ’dré Ugath eRcabn e x g for

10 t t t ma eri pheral_bl ood nmononucl ear and
pol ;]/1 mr;r ShBﬁ%@?@é&f g@gf %ssue\rﬁgf%te ys%"l“gt“Pé'&LFiq&Fﬁ indfTMhePAP vt satisimtigsned from

normal donors. The bl ood was collected in heparin. The various cell types
were isol ated by centrlfu‘igzatlon over 10 Ficoll - ue at 500-x for 60

mn at room t efp BT APOLIELAPENG PECTESS WITH 55 METHIONINE —-Cells

were adjusted to 1 x 107 per ml of methionine-less RPMI 1640 media containing
15 10 puCi of 35S-methionine and held overnight at 37 °C in the presence of 5 %
COs..

3. HARVESTING OF CELLS AND PREPARATION OF CRUDE
MEMBRANES ---Cells were washed 3X in PBS and subsequently Iysed by
20 sonication in Hepes buffer, pH 7.2 containing 0.3% NP40 and proteinase
inhibitor cocktail. The resulting cellular preparation was centrifuged at 600 x g

for 10 min and the supernatant collected for further analyses.

4. SEPHAROSE and SEPAROSE HK-X CHROMATOGRAPHIC
25 SEPARATION OF VARIOUS CELLULAR PROTEINS --- The cellular preparation
was passed through a column of Sepharose unsubstituted resin or to
Sepharose HK-X resin and divided into two portions, A and B.
Aliquot A: was passed over HK-X substituted Sepharose column.
Columns washed and then eluted with buffer containing HK-X (5 mg/ml), and
30 then with 0.1 M glycine, pH 2.5.
Aliquot B was bound to a HK-X substituted column in the presence of
soluble HK-X and the proteins eluted. Each fraction was concentrated and

Ivophilized.



harvested, pool ed separately and washed Ix in RPM 1640 with antibiotics.
2. METABCLI C LABELI NG OF CELLS WTH 35S-METHIONINE ---Cells were adjusted
to 1 x MAOBE6H of nethionine-less RPM 1640 nedi a conP&MisAY28® 10 .t G
of 35S-net hi oni ne and held overnight at237 Cin the presence of 5 % .
3. HARVESTI NG OF CELLS AND PREPARATI ON OF CRUDE MEMBRANES ---Cells were
washed 3X in PBS and subsequently |lysed by 20 sonication in Hepes buffer,
pH 7.2 containing 0.3% NP40 and proteinase inhibitor cocktail. The
resulting cell repayatipon s centrifuged at 600 .x or 10 mn and
t he super nat anﬁ}bo?f%r@tag% T a\tlﬁﬁ\%PHBr hiepsgyolved aB %@ﬁé( &l SSEPARCSE
HK- X mmme@m?& SE%RAFTKCN SUDMANQUS SCE Pl AR R NS HK-X The
cel lular preparation E) ssed through a colum of Sepharose

unsubst i t (EFHEEdTesin, tﬂée ‘F%F%@élaﬂkr%ei‘régilﬁtuéﬁd" a%i RAS§ed OV e @ TESID

port3 ons, rbtantsBrudhi QAKX WAk RRESA By(ﬁéln%e&e%l%g§éﬂlﬂé‘m §1%Dhar ose

colum. Col ums washed and then eluted wth buffer containing HK-X (5

ng/ M), amptiveoesRen s iinen thy eflidanarotginsiinsludipg thetecBpigrproteing to a

HK- X' S ubS ty drd L@ s 60 bbBh chthle ek D 6§685&1104 resiR! & ighgl the proteins

el uted. Each flfag(s:tl on was concentrated andre LHﬁJ Flplzdgé()j fé01/29069

PCTI USOQ ZgYB3nmEnts; Héeagperiat Rrefster Hedre HK th@psttrépmmlg)ﬂhﬂewihbr ndi ng of

HK- X to a,.Sephak I S rto

xposur e B5 R DR A ER A b PRERR TS BRRPhLY WaBfled S0 oPBHE" 130 e

ma§0passedlg©vbrstlazhrmplm0®hm¢ baifbs tit netew! i, ho kindvd any kmouﬁhatw protein

species r t i_n.. Thus, when.the cellul ar ei ns

i ncl udi ng%?ﬁ?l&n%g) E{igs %r%(l)) @5 Wettﬁg resénslsvéas? rogﬁgﬁoﬁﬁlexlgl E‘t OE‘:ut ed

resin undé:reepiﬂléﬁ?élto commpetmecfiwaumerren«t;st,orbheteurm:lacmm pthod sisivs. Cher the HK- X

e o bR B A o108 B B3R B! OB Yol cbflcdlifald g T T oS!
analyzed on a 12% SDS-PAGE system as detailed in the following step.

15
S. 12% SDS-PAGE --- 25 ul of the radioactive cellular preparation
containing 250 cpm to 2000 cpm radioactivity was applied to each lane of the
gel. The gel was run at 90 V at 30 mA until good resolution of colored
standards was obtained. The standards were phosphorlyase b (MW = 94,000);
20 bovine serum albumin (MW= 68,000); ovalbumin (MW= 43,000); carbonic
anhydrase (MW= 30,000); and soybean trypsin inhibitor MW= 21,000).

6. ESTIMATION OF MOLECULAR WEIGHT OF RESOLVED
RADIOACTIVE PROTEINS --- The relative mobilities were calculated for the
25 standards and for each distinct molecular weight species visualized on the gel.
A plot of log molecular weight of the standards was plotted against relative
mobility for each standard. The data were entered in PRISM software and the
molecular weights of the unknown proteins were predicted from a Standard
Curve Program. The results were compared to FPR receptor proteins published

30 in the literature (Goetzl et al., Biochemistry 20:5717-5722, 1981).



10 agent, such as phosphate buffer at neutral pH, to renove any | ow
affinity binding proteins. Subsequently, the resin was exposed to an
excess anBdMe?%8? " free HK-X to conpetitively elute receptP TIBWBF&SHS bound
to the resin. The radioactive proteinsp3zel eased at each of these steps was
concentrated and analyzed on a 12% SDS- PAGE system as detailed in the
follow ng step. 15 5. 12% SDS- PAGE --- 25 uL of the radioactive cellular
preparati on cdtGaftmhoys2be repnittod a2@POe semitatiwoexprcinantt yAlvasotep i ed to
each |l ane of the | .y The I S run.at 9 t 3 unti| good
resol uti 01?9% enég cggg&eu}s;fsgrtl%%%l% %%&aﬁen‘gd& flﬂ'ﬁ%e gt’ gﬁ‘a SUREr e
phosphor | yasterib] {riviV the9l8e i3 pse 26lulbon ivieh @ariiika Xabhibsd oo t{oMh s Q00) ;

oval bum n_(MAE 43, 000) ;, carboni.c . anhydr.as 30,0 ; and_ soyhean
Crypoin | RRFEFe 4 brte baS0 dontbugBREERIER T 6RF EntirHbioAK. oF
RESGLVED RARILACTH/br,PBAtiNGaterial THeadeeb as avgafiRbidd. t ireEaM@Ee tigRlecul at ed
for the 25 standarqs and fqr each distinct nol ecul ar wei ght species

vi sual i ze&TO RBDGRATC Vlﬁlbﬁ? @e&theoﬁ)lﬂﬁneﬁ’é}? shutgaig ke sresemee of da8r ds was

plotted agaHKSK (E€mptiing). TROIhEMuTRPFveE@Eh 5t 3BEATELd ThBe dBlapower e entered
in PRISM software and the _nol ecul ar weights of the unknown proteins were

pr edi ct ed "PPAR%Ga aAB AP Dalipye 1osBgstaraly Thiis edgrmenial eordifipared to FPR

receptor psQbgiksAsd POLh&hed30r ik bihgihdterature (Goetzl et al.,

Bi ochem stry 20:5717-5722, 1981). WD 01729069 PCT/ US00/ 28183 23 FIG 4
shdWs the result of a representative experiment. All proteins present in
the cel | |ysat @aieasigt b rkBifeAndilidrRB%s Bhe bAfauBRANAG, (JRIerial from
the Sepharose colum w thout HK-X substitution shows a pattern of protein
band di st ekpennont & Hidtaepoaed ey @ontelk et detdvehiedanesresang difGenorst (@eas t he
pre-eluti ekl : i L 20 o n hr ee rotein
bands ar e%\Q/Fsi [gk%hnérrl] t eoggk}efjﬁn%s lél%%ggr?%]&stﬁgregtra%gééé%veo S nmg of
HK- X ( conpebsteatipl diffegemad imctileadistmdhgtindrs ofittee @8té spt@ds tecdvereddomO0,

-6§5000 apgp0nQ0% PRI ANSna TR ESE W Ebiima (This EXRELITEHEE 6 FRARdI L on

species was the dominant species recovered by Goetzl et al. from the FMLP

affinity column whereas the 40 Kd species was the predominant species

recovered from HK-X affinity column.



est abli shed the specificity of the binding. 10 Conparison of the relative
abundance of the bands eluted in this experinment to that_ repor by
Goet zI  eYO329%%veal ed interesti ng di ferences (see TabIPé:T%?SOO}E%g?ﬁ nation
of the normalized proportions of receptors reveals a substanti al
difference in the distribution of the three species recovered from 15 FM.P
colum (Goetzl) and from HK-X col urﬁﬁ?l’tqﬂizs Exanpl e). The 68 Kd species was
the doni Diferersqeeth ehe RepOMRHREDBYSAFIrmil Rakepthbt QN EMIM-Ee i k01 t Yy
col um whereas the 40 Kd species was the predom nant species Fecover ed
fromHK-X affinity col ﬂ?fﬁ.f?lﬁb%‘fi?%e%ér% Sepirare8a 83  TABLE 2
Differences in the Reported Recovery of Fornyl Receptors from

FMLP- Sepharose—fromthat Recavered from HK- X- Sephar ose Ml ecul ar # of
total Prop¥rtscsifrrof | Bridpekali on| Renneatipz ef | PrapotiononNorikilighd presirdoas
total of tWeihtof re&epddes proptitas cont abhiaigl r ecepf orcepangmicteins

met hi oni ne popul at i QROPEPLINEL | OTECOPtoEMLP byeddiitot FMLP HK- X 94, 000 14 1% 26
1.07 1.8 | 68,000 11|8th®mne7 pomdatidd, 00Poguktibh 1.25 10.25 5 It is
clear fromthe_radioautograph lilny FEMGP 4 t hat Hiheét e ar eeNMMhrPee nolmacy ar
species eluted fromrat peritoneal mast cells by the addition of 1 ng of
HK- X. The @Peal at ed 1ol ecul ar| Wi ght s of | these proteingyagree wi kg the|10
nol ecul ar| si zes reported by Goetzl et al.{ The nol ecul ar wei ghts of proteins
recover ed @&,0€0 conpédition witdo HK- X or pg&d from raty peritoneal or@st
cells and neutrophils were the sane as those reported by Goetzl for human
neut r ophi(l40,080t hough the totalsnmean nunbeg;of residuespygf nmethiopgpe in

the 40 K
S

It is clear from the radioautograph in FIG. 4 that there are three
molecular species eluted from rat peritoneal mast cells by the addition of 1 mg
of HK-X. The calculated molecular weights of these proteins agree with the

10 molecular sizes reportéd by Goetzl et al. The molecular weights of proteins
recovered after competition with HK-X or acid from rat peritoneal mast cells and

neutrophils were the same as those reported by Goetzl for human neutrophils.

Although the total mean number of residues of methionine in the 40 Kd

15 molecule is 5.1, it has a more intense radiographic image than either the
68,000 and 94,000 species which contain 11 and 14 residues per molecule,
respectively. In this Example, the relative abundance of each of the protein
species recovered was determined by biosynthetic radiolabeling with
35S-methionine. The relative proportions recovered from affinity

20 chromatography were determined by integration of the areas under the curves
from the autoradiographs. Goetzl measured the relative abundance of each
protein species by determination of protein by chemical methods. Therefore, to
more accurately compare the distribution of the proteins recovered in the two
studies, the distribution values were normalized by dividing the relative

25 abundance of each species by its number of methionine residues. This ratio



15 nolecule is 5.1, it has a nore intense radiographic inmage than either
the 68,000 and 94, 000 species which contain 11 and 14 resj dées%goer
nol ecul é’YO"%"Q??ecti vely. In this Exanple, the relative abGh a3 BBt each of

the protein species recovered was detesm ned by biosynthetic radiol abeling
with 35S-nethionine. The relative proportions recovered fromaffinity 20
chromat ography were determ ned by integration of the areas under the curves
fromthe eerrestadonpetephisl vGoetiahs netlsuvaldes deerteldifféreacabimdance of each

protein s I . deternm natjo f protein b henj.cal t hods. Therefore,
to nore %%%cr?cg%lg%ﬁgcgnﬁ%) et eéin ﬁa?}s%srriegﬁ?e‘lfgﬁ %lafs'%tyﬁ{éjkﬁrlﬁ&f geﬂrhgngé‘%\/ﬁ ed in
the two stcodémysprofileebetingtnithatvahresv@poeedvilr Gottal amd itZe daldys dbvaidieag t he
rel ative 25,abundance of each.species by its nunber. of nethionine residues.
This rati & %%%%Q%W%@?ﬁﬁm € 98?8F§Gd'tts‘{115%§s°ﬁ{?tt%f‘?cépt‘?fari ations
in bhe vatomeplestusinto talFiiar-enbestuted Sephhasdelingi esectifBansphéesieedat i os

reveal ed vastly _djfferent. binding and/or recovery profile between the
val ues repBft t@\}%&t%ebséﬁﬂt%%e 988 obtained in this Exanple. One

possibility is that the detergent disassociated receptor 5 conplex binds to

FMLP- substituted Sepharose in _a selective manner_ different fromthat of
HK- X subst i t ut BoSWBBHEY odkthis Examaiar JK-Kwvasineedeseaspigasivebeexoveisthgsed t o

sel ecti vebhphdy EinkNA a BUNFLAE: RIBT&AS selgihesquered after
protein Iabelriegr:lgﬁltnh 35a5 1og’|rsret hi gni ng isar{{é\illipt%?%%hrﬁ%%%mt%cu ar wei ght

spéi es WBEEPBBIcdRadtrahi BiTeagr@decular Weightesdesiss|were épdates! whichimerse ze of
pepti des L ] ML : I s been
denonst ra‘?ﬁgqﬁiﬁﬁ’ﬁgy&%ﬁ%%‘es usléedgfg%lgﬁ?ss %%gpn%l%ééi Wit%l ?’ﬁ:@ﬂ -X binds to
r ecept or sregeptiengamppert-ynor phonucl ear and nononucl ear cells, particularly
activated T-cells, mast cells, eosinophils, and basophils. EXAMPLE 4:

Si gnal Transducti on and Mechani sm of Action 20 Leukocytes respond to a

| ar ge nunber Jf atdeelmabeeradtmohstrandi by hie¢ techniques used in this Example

15 that HK-X binds to receptors on human polymorphonuclear and mononuclear

cells, particularly activated T-cells, mast cells, eosinophils, and basophils.

EXAMPLE 4: Signal Transduction and Mechanism of Action

20

Leukocytes respond to a large number of chemoattractants and other

proinflammatory mediators. Some mediators cause chemotaxis, activation of
enzyme systems and release of pathologically significant mediators. The typical
N-formyl peptides (the archetypal one -- FMLP), activated complement fragment

25 (C5a), leukotriene B4 (LTB4), platelet activating factor (PAF), and some
chemotactic cytokines (such as IL-8) are well-recognized chemotactic and pro-
inflammatory agents. These agents bind to G-protein-coupled receptors
(GPCRs) with subsequent generation of multiple signal transduction mediated
by protein kinase systems. The cascades resulting for the initial events are

30 complex and interrelated, yet are responsible for the entire behavior of all
nucleated cells. Programmed cell death (apoptosis), generation of immune

responses, removal of self-recognizing T cells, and control of synthesis of



proi nfl ammat ory nedi ators. Sone nedi ators cause chenotaxis, activation of
enzyne systens and rel ease of pathologically significant nedi ators. The

t ypi cal WOOI28068/1 peptides (the archetypal one -- FM.P), P&EUSIHIHE

conpl enent fragnent 25 (C5a), |eukotri B4 (LTB4), platelet activating
factor (PAF), and sone chenotactic cytokines (such as IL-8) are

wel | -recogni zed chenotactic and pro- inflammtory agents. These agents bind

to G prot eikfracOURbethdtBe8PLAY fist GERERRImbIEE o8 URS SQURNEs gensr at i on of
mul tiple signal transduction nediated by protein kinase systens. The

cascades rEHAUCHENMRSthWAES.i nitial events are 30 conplex and interrel ated,
yet are responsible for the entire behavior of all nucleated cells.
Programed cell death (apoptosis), generation of inmmune responses, renoval
of sel f - recognifztgen Finsekes sveramderddind oy thofir sypadiesiostrafsipOa@ho2ebe®

PCT/3US00/ 28 ngo%@a%tﬁggﬁsée! bR C{;ﬁwﬂ%@c@@& diflq gci&%%a%@whgﬁ of the

action of ~si It sduct i on pat hways. oteln ki nases were rdentified by
t heir capacoteyn.t Ustininsiey paopplosteh=HtATP & tipealgmolr Gheahpéo sphat acodptrtar ont o
an acceptor .am no.acid.located.within a . protein. ually the y phat e
of ATP | s SHEP dEHaRe® Fies prebith ptt Buduaht ST andd ontot os b PO

protei ns aver 1y3 @svteil kivekesBaod Bethidartifiel. arf\s dofcrili@A%in thevgerathbe.protein
ki nases have been identified and described in the literature. 10 The

behavi or of cells in response to stinulation with FMLP is well described

i n1ohe |iterat ohe HeRaoHRioE 2e18d irdtespoRBatsBEMulatibkvit AMLEGs W2y  1997) .
FMLP bi ndi ng t-é) E,hattgqocyt es stinul ates phosEhoryI ation, _which correl ates

with cel A65%} edieratprg Frapaiteehal Bhemeedlr Herafts’ St PRul 899)-

phosphat i gyfimegidia t@?ﬁﬁg@,\’zﬁes( S35l atkl b&Bs pRo ML AGH¥RIB S P10% Glifh Ki nase
15 (PKC). In neutrophils, FMP bindi ng initiatés phosphorylation of an
ext racel | GEAHlaF dgpgtiansd KYhBead gthrRR chemopkirastapes sw@silats a general family

of ki nasgs Lokl 1HoLROEA1ASA /@190 RARLENUhNREES: L \Btdt) RA58S) - Sone of
the msrrbgr(s) %‘1 tHe NAP ki nase efgﬁrr%?)y are: Raf - 1 ancf%%g. %géﬁl\/bnber s of
t hdSpr ot elfK®ii Haseevtsentilse SMIsRiRindingiifitietes pheosnhecylagionvadiaght

extracellular regulated kinase, (ERK-1) which belongs to a general family of

kinases termed mitogen-activated protein kinases (MAP kinases). Some of the

members of the MAP kinase family are: Raf-1 and Ras.

20 Members of the protein kinase families usually differ in molecular weight
to such an extent that they can resolved one from another by SDS-PAGE
technology. Further, phosphotyrosine proteins can be detected from the entire
mass of intracellular proteins by monoclonal antibodies which recognize only
the phosphotyrosine epitope (Ross et al., Nature (London) 294: 654, 1981;

25 Frackleton et al., Mol. Cell Biol. 3: 1343, 1983).

Changes in protein kinases mediated by the addition of HK-X to human
peripheral blood mononuclear and polymorphonuclear cells were analyzed in
order to elucidate the mechanism of action of the HK-X. HK-X was added alone

30 and with the addition of FMLP or IL-8, which are known chemotactic and

pro-inflammatory agents.



to such an extent that they can resolved one from another by SDS-PAGE
technol ogy. Further, phosphotyrosine proteins can be detected fromthe
entire WRA8K29869 i ntracel lul ar proteins by nonocl onal ant PEAHS8Y28183 ch
recogni ze only the phosphotyrosine epijope (Ross et al., Nature (London)
294: 654, 1981; 25 Frackleton et al., Mdl. Cell Biol. 3: 1343, 1983).
Changes in protein kinases nediated by the addition of HK-X to human

peri pher aDEapEDMACEERGAES AN BHTHYME: phonucl ear cells were anal yzed in
order to elucidate the nechanismof action of the HK-X HK-X was added

al one 30 and wilt h t ROLAEQN SH 6ELERUP Brman geripisiah biaod maBaRuEkehot act i ¢

and  pro- kAf! bH%rD%r@ﬁ%&rsoeum&é/@o‘iQ@% Frh | 32 He281830d 2btdREAIESER
MATERI ALS AN THODS: 1. | SOLATION OF CELLS --- Human peripheral bl ood

mononucl e&Prmahdopsy MEpReAt cTasasoliceikineRari oTRE ¥aTIPRE T EYPHHEFE
bl ogd obt i nadd iy B tARIIERondRRe Feolll NG pRGROYt ¥B6- L0 60 8dni 4 ddeRari n. The

various cell typés were i sol ated by centrifugation over Ficoll-Hypaque at
500-x 9 f tymperaftiire. alfaglyfactipe nyas hanyestedraeplef sgpatasely sl washed dadn

pool ed se t &6 ;ﬂ@[ﬁg x in RPM 1640 with antibiotics. 2. CULTURE
AND TREATB%W %: C%Eﬂ 8?647 cells per mM of 10 nedia were held at 370C
for 30 mn prior to the addition of stimulants in order to allowcells to
reach a steady,stat it b SI-RIP%I(I I ot ei | hen the

foll owi ng sti m%l ant g%re ﬁaé‘tcli\}eijcaingﬂeac %@%ﬁ%é‘g‘ l's: IIQZ 9% %ergPFvehi cle

(0.18% DiVotresitd wter® heldnatn®hCajor 3B. mif) @riok tothdKdditmondfaititedla2is ug oblerX. 15
FMP .D, 1 ont ed 0.1 ug

100 uL o AR, oot ged .0, 0 P D A00 o Ly 6 et 0.1
100 uL of ThdhFhe ¢alltivdh g @tinfaldntgwbEM Riddd tcl@thiinl of cdlts: X cont ai ned 20 ug
HK-X plus 100 uL of \LL-8 it venicle (0.3% DMSO solution in media) .
100 uL of HK-X contained 20 ug HK-X .
100 uL of FMLP contained 0.1 ug FMLP .
100 ul of IL-8 contained 0.1 ug IL-8 (recombinant human IL-8).
100 uL of HK-X contained 20 ug HK-X plus 100 uL of FMLP
contained 0.1 ug FMLP.
F. 100 ul of HK-X contained 20 ug HK-X plus 100 uL of IL-8

20 contained 0.1 ug IL-8.

15

o o w

G. cell culture media without any stimulants.

Cells were incubated for an additional 30 min at 37°C in 5% COs».

3. HARVESTING OF CELLS AND SDS-PAGE ANALYSIS --- Cells were
25 pelleted at 250 x g for 5 min at room temperature. The supernatant was
removed and 25 ul of 2X SDS-PAGE starting buffer added. The pellets were
boiled for 15 min and centrifuges at 10,000 x g for 5 min. Small samples were

removed for gel electrophoresis on 12% acrylamide gels.

30 4. IMMUNOBLOT DETECTION OF PHOSPHOPROTEINS --- The
proteins were transferred onto nylon membrane at 13 V for 30 min and

subsequently blocked with 1% BSA for 12 hr. The antibody conjugated with



20 contained 0.1 ug IL-8 G cell culture nedia w thout any stirrul ants.
Cells were incubated for an additional 30 mn at 370C in 5% CCR.

HARVEST! RE BE2L | S AND SDS- PAGE ANALYSI'S --- Cel I's were PORURY ZPB‘Ped at
250 x g for 5 mn at roomtenperature. 7Be supernatant was renoved and 25
uL of 2X SDS- PAGE starting buffer added. The pellets were boiled for 15
mn and centrifuges at 10,000 x g for 5 mn. Small sanples were renoved
for gel el HRPrioma%eBSéWHs dddedatorydCaminleMgeitsan80wére wWibhNOBIEE DETECTI ON
OF PH%PH%RQ& --- The proteins were transferred onto nyl on nenbrane
at 13 V f m'n and subsequent |y bl ocked with 1% BSA for 12 hr. The
anti body conjugated with WO 01/29069 PCT/US00/28183 28 HRP in 0. 3% BSA was

dded for 60 fixed . ATA
ANALYSI S - The pHORGATSIHE 6.t BREh e BEE DY e BRI STt

and 3@ negalkbyeatoppyndandgadee ebpeaets mate vseadh yanysihg QBryCH%H@'ﬁTtrdas@nd I ow
an

grain film The subs hot ogr aphs _were scanned at 600

densi t omet#3¢ %%?g?@mpnﬁ?‘g %ﬁ’f?‘né’hp%éplp? YeEF 8PTEHTY Ak %O dgpagd

Mol ecul ar a&isgidhfetive @ abais pbabeted okifatRadtapd PILQ softwRi-despsg st andar di ze
t he amount_ of cellular protein apFI ied to each l|ane of the SDS-PAGE, the

same nunbeflorutas veehsrees@dctigfekiogiach dgndent  and approxi mately the
sanme volunme of sanple applied to each lane. In FIGs. 5 through 9, the
chem | um nescence patterns of phosphoprotei ns detected by nonocl onal
ant 1 phosphot yrlgstter tmetiapdaydiae ehe hevanntol sebatanpeowsin epplig to each

cheni | uni ngseenes: sn%gpﬁeﬁ%gggﬂe%rg?% ﬁff%;@t‘ﬁe bang%Pg guhgnpf der

to obtain the highest degreée S an
cor r espondintgapprexansiely thf sahe volume 0é semméeapplord txeanil J@,neu rInFHIG:s 5A, the

Feveal od STa gt RpE Al e e OB ¥ de G B e
anal ysi s chonbdonel aIPtthosp]eotszg(ksanofantlbody are shown A negative of the Y
15 chemiluminescence images was made by a professional photographer in order
to obtain the highest degree of resolution of the bands and their corresponding
intensity of chemiluminescence. For example, in FIG. 5A, the protein kinases
present in cells exposed to vehicle for 30 minutes revealed 9 distinct protein
species as shown by peaks in a densitometry analysis of the gel. For the sake of
20 clarity, peaks in the densitometry analysis are marked by arrows and the
corresponding molecular species in the gel are also marked by the same arrows.

(The origin of the gel is on the right side of the gel where the larger molecular

weight species are located).

25 In FIG. 6, the protein kinase responses of cells to HK-X are depicted. An
apparent increase in a molecular weight species of approximately 83 Kd was
detected which was not observed in other treatments. Striking differences were
seen after the simultaneous treatment of cells with 20 ug HK-X and 0.1 ug IL-8
and 20 ug HK-X and 0.1 ug FMLP (data not shown). The smaller molecular

30 weight species appeared greatly reduced (left most portion of gel). This
reduction is reflected quantitatively by the area of the peaks. This area in the
densitometric tracing is shown by the horizontal double-headed arrow. The

protein kinase content and distribution of fresh mononuclear cells is shown in



20 clarity, peaks in the densitonetry analysis are marked by arrows and the
correspondi ng nol ecul ar species in the gel are also narked by the sane
arrows. WOD@906?i gi n of the gel is on the right side of tHE/¢RW28U8&re the

| arger nol ecul ar wei ght species are Iggated). 25 In FIG 6, the protein

ki nase responses of cells to HK-X are depicted. An apparent increase in a
nol ecul ar wei ght speci es of approximately 83 Kd was detected which was not

observed Frg.0d.hehe digabiRivhSes 9hasdd sTthdid EQILRCASKWNE sirsRaNoaHaebf t he
simul taneous treatment_of_cells with 2 HK- X and 0.1 ug IL-8 and 20 ug

0
FK X and BEEClagrEED EUmiTI Y 28AdMRX reREcerlisl VOl cBRA KINa30 wei ght

speci es appeahsdpgfteatd ¥ FRUBCEANG]Rih ABSL aRAr b IPR-0bn@ekypThis
reduction 1S ref Fect ed quantitatively by the area of the peaks. This area

in the defudasi isieotty gHiogegpiohe pptiees Abedctoat Bese 8Ebt e- headed

arrgw. Th ehii K RasSe Sty i f vt nenucl ear
cel Igs is s %é\}nﬁﬂﬁﬁh%d‘é&/ 296%%5%#%%%%/‘%%&% Epglfi?hlgiIQ:ICIiRi Iélkx} gu%?“stg’ri buti on

of ki nasesespectivedse cells is strikingly simlar to that of vehicle treated
cells (FIG 5) and HK-X treated cells (FIG 6). The kinase response
patterns to FMLP stinulation alone and to HK-X plus FMLP stinulation is
not shown. HowEvepatttheapdtdisnrisiton daobtah Kihess neperibhsuddlant i al |y

i denti cal tlo thalté r(1)b eI VE( lsWi ‘%helS Le- %ﬁil qge Sande Hé<— Xatqlouahé L- 8,0 le
respect i VBT TOTREOAHEET B d Yy PRYF SN i '0h SEF Pt at ok FHadwdopgFlear
pelOpher atelkl olitk ppislayyrdifidrenue beaveenedhleswoasellespestiaal thyt i onhackaas t hat
for the nmononuclear 10 cells. The imary difference betwe the two cell
L opes acCintt S o Hay 2 BT e Ry PR et v et han t
pol ynmor phonucl ear cells. Using the densitonetric anal ytical approach, the

area under the peak for each nol ecul ar wei ght species s cal cul at ed.
Thus, the quan‘tJF’P§tt?’9éie itgmetde ABAUGR! BRRIPAE N i W EEMEEF t he

total ki ngseacemastuMhseigal febakashs tdcadeid i eAuthendBhaaithare wei ght of
known ki nases was conpared to that calculated fromthe relative mgration

( Rf‘§ cal cyissesmBant of Qqﬁhski@%}gglapﬁepﬁr_cent of the total kinase content was

calculated. In addition the molecular weight of known kinases was compared to
that calculated from the relative migration (Rf) calculation in this experiment.

Thus, the kinases in this study could be identified.

20 Table 3 shows the quantitative change in the distribution of protein

kinases from human peripheral blood cells after exposure to HK-X.

TABLE 3
Protein Kinase Molecular Weight % Change with HK-X
25 PLCy 150 Kd NC
PI3 102 Kd +57
PI3 83 Kd +55
Raf 65-68 Kd -42
Pp60 Src 62 Kd NC
30 G-protein o 56 Kd -49
ERK-1 44-49 Kd NC
G-protein 3 33-35 Kd -25
Ras 21 Kd -32
G-protein y 9 Kd NC

35



Thus, the kinases in this study could be identified. 20 Table 3 sﬂows t he
quantit e.change in the distribution of protein Kkina m_human
peri phesgbglﬁ% d cells after exposure to HK-X. TABLE 3 %f‘@o “Phase

Mol ecul ar Wi ght % Change with HK-X 25 PLCy 150 Kd NC P13 102 Kd +57 P13
83 Kd +55 Raf 65-68 Kd -42 Pp60 Src3%2 Kd NC 30 G protein a 56 Kd -49
ERK- 1 44-49 Kd NC Gprotein (3 33-35 Kd -25 Ras 21 Kd -32 Goproteiny 9
Kd NC 35 WD 01/29069 PCT/ US00/28183 30 Table 4 shows the quantitative
anount of G Jedtef shpweithasmansitaier ogynt ek@avnomentxskmmmécbr wm‘udsr med and
ext ende Vi [ altenpted to use
t he samgx}&u flg‘S'of"{':}(&:% q%ﬁ\k/—lvegrn gaua\s{‘l?dggggdeedac r%?g)%[ réu%ﬁgtﬁ‘c’je apprOX| mat el y
the samilthreughtit yfasiatterapesd tol wee theceinndmbec @f/eelésjwwefsuaqsrpfdreedcho each

| ane, es _di ffered, as. see areas observed.
TABLE 4“5%6&%‘5%% g’;‘!&%’gr? ARE el @8%&8? Fbstﬁae‘%eélﬁl?%l ge’ﬂ‘el s After
EBposur eedovetdd Kas a:pghédl{@ eadd 1drM, Bhérartbamn ol Ve Rirtd se s kiffeteEMsRebk- 8 HK- X

HK- X Fr %§,Qhelélrggsso erv dAl one Al one Al one + Nor nal FMLP | L-8 Cells

TABLE 4
10 Summary of Protein Kinase from Peripheral Blood Cells After Exposure to HK-X
and IL-8 and FMLP

Protein MW Vehicle | HK-X FMLP IL-8 HK-X | HK-X Fresh
Kinase (kD) Alone Alone Alone + + Normal
FMLP | IL-8 Cells
G-proteiny | 9 10 11.4 10.1 14.8 2.7 3.4 11.9
Total areas 164,413 | 246,023 | 189,169 | 170,985 | 98,097 | 128,937 | 176,442
15 Table S illustrates the results of another experiment that-shows the

change in the distribution of protein kinases from human peripheral blood cells

after exposure to HK-X compared to costimulatory exposure to (1) HK-X and (2)
fMLP or IL-8.

20 Tables 6and 7 illustrate the results of a further experiment that shows
the change in the distribution of protein kinases from human peripheral blood

cells after exposure to HK-X compared to costimulatory exposure to (1) HK-X
and (2) Ca5, TNFq, IL-4, IL-6, IL-10 or IL-13.



Gproteiny 9 10 11.4 10.1 14.8 2.7 3.4 11.9 Total areas 164, 413 246, 023
189, 169 170,985 98,097 128,937 176,442 15 Table 5 illustrates the results
of anot hwi0O 8R2pwsei ment t hat--shows the change in the distrr@uusaresed3 protein
ki nases from human peri pheral blood cells after exposure to HK-X conpared
to costinulatory exposure to (1) HKrX and (2) fMP or IL-8. 20 Tabl es 6and
7 illustrate the results of a further experinment that shows the change in
the distribution of protein kinases from human peri pheral blood cells

after exposure to HK-X conpared to costimnmulatory exposure to (1) HK-X and
(2) CaS, TNFa, IL-4, I1L-6, IL-10 or IL-13. WO 01/29069 PCT/ US00/ 28183 31 U
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01/29069 34 PCT/ USO0/ 28183 A nunmber of inportant events transpire during
stinulation of cells bearing receptors for formyl peptides. These include:
A. Upon bi ndi ng nfavherosf 1ﬁiﬂmfarﬂrbab@@tlte5ns;51h@dﬁﬁﬁgl SireliiAEbs dickils t he

G protei ool that n to o chenpattractant receptors such as
thg 5 L%E???%eé%%(’ﬁié%fp@m Gl PR %‘?esglmchﬂie Leukoc. Biol. 57: 679-686,

1995; A Upon binding FMLP or other analogues, the FPR interacts with the
G-protein pool that is common to other chemoattractant receptors such as the
S LTB4 and C5a receptors (Jacobs et al., J. Leukoc. Biol. 57: 679-686, 1995;
McLeish et al., Mol. Pharm. 36: 384-390).
B. Following stimulation with FMLP or other chemoattractants, cells

become refractory to further or subsequent responsiveness to the same or other
chemoattractants. When the refractory state or receptor inactivation is induced
10 by one stimulant and affects multiple unliganded receptors, this situation is
heterologous desensitization. It has been speculated that this form of
desensitization may result from the phosphorylation of the unliganded

receptors by downstream-activated kinases, as with the FCeR receptor.

C. IL-8, C5a, and FMLP desensitized each other's receptors. These studies
15 were extended to include PAF and LTB4 receptors. The mechanisms by which

this process may be initiated may involve receptor phosphorylation by PKC.

However, the FPR does not contain intracellular domains capable of being

phosphorylated by PKC, but another kinase appears to be responsible.

D. Desensitization of downstream FPR responses occurs in the absence of

20 FPR phosphorylation.

HK-X treatment alone did not specifically down-regulate kinases. G-
protein v kinase was selectively and significantly decreased after simultaneous
stimulation of mononuclear cells with HK-X and IL-8 or with HK-X and FMLP.

25 These observations suggest the following mechanism of action of HK-X, which is

described below.

HK-X and potential pro-inflammatory molecules, such as IL-8 and FMLP
can be present together. There is a down-regulation of one of the trimeric
30 G-protein complexes. Specifically, G-protein y phosphorylation was decreased
under the steady state conditions. Therefore, HK-X in the presence of IL-8 or
FMLP appears to initiate a receptor desensitization that either directly or

_indirectly inhibits phosphorylation of G-protein y subunit.



McLeish et al., Mdl. Pharm 36: 384-390). B. Follow ng stinulation mjth
FMLP or other chenoattractants, cells becone refractory to further
subsequéﬂ? V@@Sbn3|veness to the same or ot her chenoatt?&gﬂgwwgnsﬁhen t he
refractory state or receptor inactivatg8pn is induced 10 by one stimul ant
and affects nultiple unliganded receptors, this situation is heterol ogous
desensitization. It has been speculated that this formof desensitization
may result fromthe phosphorylation of the unl i ganded receptors by

downst r eam actjqy. [ r t | L-.8, Cba, and
FMLP desen5|t|+ %%gggﬁ'o §§fg9§g§2 1ors $§E§%1§ Sp‘gnf“) theflgt%xtended
to |ncIudae@ﬁﬂfdﬁﬁxbﬁﬁd1nqnew®ussepmhe Mihelhame s s by mhlch this process
may be initiated may involve receptor phosphorylation by PKC. However, the
FPR does not contain intracellular donmai ns capabl e of being phosphoryl ated
by PKC, but arﬁamerdekiomslat@pﬂmﬁmmfobeenesppﬂsﬂeweespiandlaegem@'tcsi zation of
downst ream.FPR response urs.in the bsen of 20 FPR phosphoryl ati on.
HK- X {1 oAU TBIME0Eh AT MECI AP LY RESI P oo RIORY E-tamiSes. G pr ot i n
y kinase szas Sie HBC K 4 eh¥inddidle@iigRhé lsgﬁﬂ%frﬂ Muﬂﬂgﬁﬁﬁm%eﬁtﬁi-ﬁéveﬁitgui{kaﬂeoUS
stinmulati f mononuc) ear cells with HK-X an -8 or with HK-X and FM.P.
25 These o FRAINEHE SoguEEratitR Of B9 BoicRg B CRRITSHRSFE R ti on of HK- X,
which is 3.desqnélag¢nbﬁl AWo dﬂfnﬁre%@gte@ﬁta%rgés@hb% «pﬂ bk l-apomt ofmerraeliecul es,
such as IL-8 and FMLP can be preSent together. There is a down- regulatlon
of Qne oftargfss RRASAEE PEDIEAMBRETH BeHAtessean ‘Sbé@:rﬁﬁl%céfqrythe(} protein vy

phosphor yée%it%y%&h@%iﬁﬂ%ﬁd{x %d@ﬁué h& sﬁﬁﬁﬁda)gs% & veaidd {4idly

Therefore, HK-X"in the presence of or “ FMLP appears to initiate a
r ecept or %é@féh&rmozmmairth@meu@mdf@wm ard t9 gsteblish peknapentiy i nhibits
phosphor 1%&&9 ‘G protein y subunit. WO 01/29069 PCTIUSOO 28183 35
There are a nu ‘of corollaries, which can be drawn fromthe data

presented here and in previous reports. They are:

15 In part, HK-X appears to mediate its therapeutic efficacy through
desensitization of pro-inflammatory mediator receptors. Downstream from this
event, the inactivation of the inflamnmatory cell is mediated and maintained by
either directly or indirectly through inhibition of phosphorylation of G-protein
v subunit.

20

The present invention has been described in detail including the
preferred embodiments thereof. However, it will be appreciated that those
skilled in the art may make modifications and improvements within the spirit

and scope of the invention as set forth in the claims.
25



5 1. HK-X denonstrates specificity for cells capable of responding to pro-
inflammatory stinuli mediated by specific pro-inflamatory receptors. 2. |If
HK-X is %Pﬁpg%ed in the systemduring inflammatory eveﬁy@{UWﬁX& shoul d
mai ntai n desensitization of the potentfally responding cells. 3. Using an
invitro culture systemas described in this report, other cell 10 targets
and ot her pro-inflammuatory nedi ators can be screened for their sensitivity
to the action of HK-X. Thus, a sinple assay can be used to rapidly screen
f or pot entWhht ishdaiapelisi c effi cacy and to establish therapeutic

predictability., 15 I rt K- X appears to_nediate its therapeutic
efficacy throug]h dés g]i’?c? QEH}%%I HPER M ABFARL O i Shericaefer hnawapt or s.

Downst r eametipberdltiilsod eveinuclde delagtdophbhfuddie defif B@E’@ﬁ%éﬂ% gell is
medi at ed ang i nt ai ned b% either directly ‘or indirectly throug
i nhi bitiof* fwr%l?o%odﬁé‘ﬂ‘?fja iR Be-Blsmynaiaypesnbwneid metked Thmppisesent

i nvent i on chasdveqadesal WsedaiNpaRbal kinReludin ferred enbodi nents
t her eof . it will_ be apgreci ated tﬁg%ﬂt gé%gaysﬁ—{ol%ffgct?uioﬁ ?g?él?art may

wever., |
make nodi F&?ﬁh ibItiRe IHBasEIt s SRPR $ signaktrepsdudtiorapathseype of t he
i nventi onnma&lisel HyoGtdiotdint he clains. 25 WO 01/29069 PCT/ US00/ 28183 36
What is clainmed is: 1. A nmethod of inhibiting a pro-inflammtory response
of a human peripheral bl ood nononucl ear cell or pol ynorphonucl ear cell, or

a fixed tissues cel : ith a 0+i nf |l anmat or ent, said
met hod conpri sih Eg%\{ﬁg%th?%btfgg%%‘dé% e{/ﬁl?ﬁl{‘%hénb%f’g?ﬁh?%ﬁgg@dsi gnal

pat hway nﬁmqop@égeiaéﬁe&gﬁﬁ@l,ecte‘titfecurptiyrdgmlmicjaﬁeﬁiajgi imdhbaytebery response .
si gnal tir%%hQ&&wazgeleﬁglfxaérgdgr%u%c rotein. 2. The nmethod of claim

1, where uman peri phera 1’00

3. The method of claim 1, wherein the human peripheral blood

mononuclear cell or polymorphonuclear cell is selected from eosinophils,

basophils, and activated T-cells.

4. The method of claim 1, wherein the fixed tissue cell 1s selected

from mast cells, dendritic cells, astrocytes or macrophages.

S. The method of claim 1, wherein the pro-inflammatory agent is

selected from cytokines, chemotaxins, and mitogens.

6. The method of claim 1, wherein the pro-inflammatory agent is
selected from fMLP, activated complement fragment, leukotriene B4, platelet

activating factor, IL-4, IL-6, IL-8, IL-10, IL-13 and TNFa.

7. The method of claim 1, wherein the G protein kinase signal
pathway modification agent is a f-Met-Leu peptide.

8. The method of claim 1, wherein the G protein kinase signal
pathway modification agent is f-Met-Leu-Phe-Phe.



nononucl ear cell is selected fromlynphocytes and nonocytes or a

pol ynor phonucl ear cell selected from granul ocytes. 3. The nethod of claim
1, wher VR %R¥{unan peripheral blood nononucl ear cel | diCT/US00/28183

pol ynor phonucl ear cell is selected fromyeosi nophils, basophils, and
activated T-cells. 4. The nethod of claim 1, wherein the fixed tissue cell
is selected frommast cells, dendritic cells, astrocytes or nacrophages.
5. The nmethod 6f cl aimethodvifenbdintihhe posmiflabthraaratyaeypagenif a lsumaal ect ed

from cyt okin not axi ns nd mtogens. 6, The nethod of .claim1l,

whorer o T RERRRerat BB By RAE o e BeRnor bl iR ch i 5 4 5P (arat

conpl ementelf wagneohtadted kaﬁtr([j iaqj’re-iﬁﬂamprhaﬁtbejr ag%nta@hi;cd/ﬂ;}e&[tgi é@ﬁaﬁémgl L- 4,h
lL-6, IL-8, ILL-10, IL-13 _and _TNFa. 7. The nethod. of clajm1l, wherein the G
protein kIGWHYRE & qpraplex étakﬁf?&ys"‘r‘?gacﬁefr%%ﬁtf”éﬁ’léb%% prfem i“—”f@@? sigdd! pept i de.
8. The nephotvof melHidatibn adear eihrrédieinGipitelel rdcirﬁaeﬁﬁn@i/t%ggas%&%éﬁwy

nodi fi cation agent is f-Met-Leu-Phe-Phe. WO 01/ 29069 PCT 8183 37 9.
A nmethod of inhibiting a pro-inflamatory response of a human peri pheral

bl ood mononucl ear Cehé ndthBaloy CRERNONMEERY, tKELLY sQFfade Fdtpthtikssue cel |
when contacted with a pro-inflammatory agent, said nmethod conprising

form ng aloFBWHPERUGE TeCePEPT- surface receptor with a G protein ki nase signal
pat hway nodification agent, thereby inhibiting a pro-inflammtory response.
10. The nmethod of claim9, wherein the cell surface receptor is a fornyl
peptide recept bf. 1The mrihadohekimf9 cvla¢nein thevher-8amméatery resgdonaamat or y
response iﬂcﬂﬂééqﬁﬁiﬂiﬂgg@ &?:‘%g-s?rem %;F]&a[&}}{e?&%%%rd MS%%eea{rH r% Ytor
downstreamreceptor 1S a recept or at '1s a recepcf or Tor an agent

sel ect ed Hraohfanceptamtinagisabrdcepiordoc sth gigene seletedtfesnfarom t he gr oup

consi sti n Ih | L-6 L.- ] - I L-13 and TNFa, or | ne
el ect e dr&??lg%qnf) ré)%éjlll%ﬂ 8 cé;})(%]ksl}ug ,[%FlﬁaéégflgOm tlhe group consisting of IE—4C, QE_r‘g)’ Iﬁf
8, IL-10, IL-13 and TNFa, or a chemokine selected from the group consisting of

Cb5a, FMLP, PAF, LTB4.

12. The method of claim 9, wherein the human peripheral blood
mononuclear cell is selected from lymphocytes and monocytes or a

polymorphonuclear cell selected from eosinophils and basophils.

13. The method of claim 9, wherein the human peripheral blood
mononuclear cell or polymorphonuclear cell is selected from, eosinophils,

basophils, and activated T-cells.

14, The method of claim 9, wherein the fixed tissue cell is selected

from mast cells, dendritic cells, astrocytes and macrophages.

15.  The method of claim 9, wherein the pro-inflammatory agent is

selected from cytokines, chemokines, chemotaxins, and mitogens.

16.  The method of claim 9, wherein the pro-inflammatory agent is
selected from fMLP, activated complement fragment, leukotriene B4, and

platelet activating factor, or IL-4, IL-6, IL-8, IL-10, IL-13 and TNFa.



Coa, FMLP, PAF, LTB4. 12. The nethod of claim9, wherein the human

peri pheral blood nononuclear cell is selected fromlynphocytes and
monocyt &%0 8129469 pol ynor phonucl ear cel |l sel ected from eosPAIFH0P/3818Hd
basophils. 13. The nethod of claim9, wherein the human peripheral bl ood

nononucl ear cell or pol ynorphonucl ear cell is selected from eosinophils,
basophils, and activated T-cells. 14. The nmethod of claim9, wherein the
fixed tissue cell is selected frommast cells, dendritic cells, astrocytes

and macrophages, 15 The nethod of claim9, wherein the pro-inflanmmatory
agent is sel ei?'ed T%meé@?%&zf)ﬂég? T HERBRIMEE GaairR &amase sighdl ni t ogens.

16. The rmdihadyGhogithiib? agWhieisel AMASAY Sejtifd ammatory agent is  sel ected
fromfMP, activated conplenment fragnment, | eukotriene B4, and platelet

activating factor, or I1L-4, IL-6, IL-8, 1L-10, IL-13 and TNFa. WO 01/ 29069
PCT/ US00/ 2818315 38 ife mERfodBt A9, wAGLM the WNELRIN AR Qpr el n ki nase
f-Met-Leu peptide. 18" The met hod

signal pathway nodification agent is a

of cl ai mERthi{lsgmepdifichvocagentisifirfMRi-hashs-Baal  pat hway nodi fi cati on agent
is f-Met-Leu-Phe-Phe. 19. A receptor conplex conprising a G protein kinase
signal pathway nodification agent and a cell surface receptor of a human
peri pheral blodd nbrereptérecomplek|coorprpohy mo® piroteic kewsecegnal pathwafi xed
tissue c . st ted by a_pro-inflammator ent. 20. The
recept or q{gécrlrl{glla%g(lo%% %8 glglgﬁi fﬁeﬁlwer?aeﬁenref %%toﬁﬁrfrﬁnhupr@??ﬁgp%eyal%g% cell is a
nononucl eaoncehélegetdboepolmomphynplleay tes andfixahtsytieseldDtha has been

pol ym)rphS %&481 ar bc%l Ir s.elﬂect ed from eosi nophils and basophils. 21. The
recept or CORPIaX oF SR MBI ™MGHLY B8R he fixed tissue cell is selected
frommast cells, dendritic cells, astrocytes and macrophages. 22. The

receptor conpl of .claim 19, whereip the ot ei n_ki nase
P P 2%( The receptor comp?ex oP clalhmlg);, &Lere?n the human peripheral
blood cell is a mononuclear cell selected from lymphocytes and monocytes or a

polymorphonuclear cell selected from eosinophils and basophils.

21.  The receptor complex of claim 19, wherein the fixed tissue cell is

selected from mast cells, dendritic cells, astrocytes and macrophages.

22,  The receptor complex of claim 19, wherein the G protein kinase

signal pathway modification agent is a f-Met-Leu peptide.

23.  The receptor complex of claim19, wherein the G protein kinase

signal pathway modification agent is f-Met-Leu-Phe-Phe.

24.  The receptor complex of claim 19, wherein the pro-inflammatory

agent is selected from cytokines, cheomokines, chemotaxins, and mitogens.

25.  The receptor complex of claim 19, wherein the pro-inflammatory
agent is selected from fMLP, activated complement fragment, leukotriene B4,

and platelet activating factor or IL-4, IL-6, IL-8, IL-10, IL-13 and TNFa.



signal pathway nodification agent is a f-Met-Leu peptide. 23. The receptor
conplex of claim 19, wherein the G protein kinase signal pathway .
nodi f i catioan2eg@nt i s f-Met-Leu- Phe-Phe. 24. The recept orpcpopdosi®df claim
19, wherein the pro-inflammtory agent (55 sel ected from cyt oki nes, _
cheonoki nes, chenot axi ns, and m'togens.3 25. The receptor conplex of claim
19, wherein the pro-inflammtory agent is selected fromfMP, activated

conpl enent fra nt, e : | atel et _activati factor or
L4, L6, |8 ﬂ}f’%%ﬁ?dféag%mg@ﬁ%’ﬁﬂ %%’é@ 5 38183 39 26.
A net hod froedifidenen hgémty the Gigthod eompkisias ehsbgpalofpat hway nodi f:c?:ati on
agent, th .CONPIi Si the steps,.of:. a),.,contactin pro-i nfl ammat ory
mgdi ati ngeaée ({)rﬁ%g}lrel%ta eDJOTIP(@m "2 618?)d1a38%§%1§P?ﬁ?&te@ffr%‘%ﬁ?\?ﬁrgﬁp

T- | ynphocyt econsastingef dctivensd Tdphighoantt, beeapBil| it bphidakAWMRophil with
pro-infl anmat %{S’é medi atar sel ected from tgﬁ;ﬁgcgﬁ_upréconm sting of a

cyt oki ne, chB3ABRIMILTOGREFGIERITY BRYHSS a F}?ecgﬁqur?gcoéisb?rtﬁlg of a

i nf | ammat or ycytekipenskembkirdddhagotaxifil 8Ad JitGecedantl dBEBNG PpRLei N Ki nase

si gnal pathway, nodification agent; and c) detecting a decrease or increase
in anount of M A EPBIHY FAPESErotein kinase in (i) a pr o-i nfl amat ory

medi at i ng bfehddifk M stepBoMshy iRl aChRAei itifasdkignalRdhAat S oaiHa88A1 st and

sai d pro-inflammtory nmediator conpared to (ii) a pro-inflammatory
medi ati ng ce?§créomt%cted with said pro-inflanmatory nediator alone. 27. The

met hod of c¢l @dtBr2hy 2 \MAEFRISP ok BRcRLCe I LLATRI R rayre%fgtg{r%gé %‘P eifl ?Jir?ggeEd from

t
fM.P, activated conplenent fragnment, |eukotriene atelet
activating fiacior promilgmmatqry-rgediating, cefl|sithgtanieou gy s taduEd widB8said cel |

surface rec : I : i Sl ) i I D& i_gnal_ .pat hway
o et orRLRL SRS BRI SN, LRS00y SbpBlatB S
pr o- i nf | anmerter pilagunatoin gnesbibting ekl copthctedmwithhsaidpooinfansiabing of

activated . cqiator alone.

27.  The method of claim 26, wherein the pro-inflammatory mediator is
selected from fMLP, activated complement fragment, leukotriene B4, and

platelet activating factor, or IL-4, IL-6, IL-8, IL-10, IL-13 and TNFa.

28. A cell surface receptor complex comprising a G-protein kinase
signal pathway modification agent binding with a receptor on the surface of a
pro-inflammatory mediating cell selected from the group consisting of activated
T-lymphocyte, mast cell, eosinophil and basophil, whereby inhibition of a pro-

inflammatory cell response to a pro-inflammatory agent is provided.

29. A method for identifying a G protein kinase signal pathway
modification agent, said method comprising the steps of:

contacting a pro-inflammatory mediating cell selected from the group
consisting of activated T-lymphocyte, mast cell, eosinophil and basophil with a
candidate trimeric G- protein signal pathway modification agent; and

determining the distribution of protein kinases produced by said cell,

wherein compared to cells not contacted by the candidate trimeric G-

protein signal pathway modification agent there is no change in the amount of



T-1ymphocyte, mast cell, eosinophil and basophil, whereby inhibition of a
pro- inflammatory cell response to a pro-inflanmmtory agent is provided.
29. A newbadr2$oss i dentifying a G protein kinase signal patdwesno/28183

nodi fication agent, said nmethod conpri szfi ng the steps of: contacting a
pro-inflammtory nediating cell select &f fromthe group consisting of

activated T-1ynphocyte, mast cell, eosinophil and basophil with a
candi dat e pf pi j r N Si | hat hway nodification nt
det er ni ni ngbf’@dé)ic %It% |a§t(}?$ lgiﬁnldfst hg{’%ltseaﬁqn Clr%%sseelgd%re SEaREY %@lglga‘ltlgﬁg‘ﬂl ,

wher ei n cenpd@d83 &Kdg.edrd tinot isanteacdad ihytht heneandifdaifeRhs | OBiroeifSu

protein sigt at h .nodi fication agent there is no change in the anount
of WD 01/ %882%‘1’2‘6?}% (yi%?f?%ffss 40 PLC.,, Pp60 Src, and ERK- 1, there is an

increase in the anmount of P13 (102 Kd) and P13 (83 Kd), and there is a
decrease in the anmount of Ref, Ras, Gprotein a_ and Gprotein (3 kinases.
30. A cell surPlce PeCHpTBFacEdptRIRT EOMPIGSFITgPriaingel | surface receptor of

a human peri pheicall dokRed BRABHG! £HunbEl beflbneral BUIHTRIABANNELERL Gell and

b1 £ fd
a G protein signal pathway nodification ag erein, conpared to cells
not exhi bPelyFprBRPAuelent celliphdce receptor conplex, the distribution of

protein kinaseg d—'brrg%n%%a;ﬂaﬂ%\%ﬂ??nécﬂﬁ&atﬁ&% ~dtS N0 change in the anpunt

of PLC,, Pp60 Src, ere is an increasé in the anount of P13
(113 Kd) and P¥Bexeds, eaihpamddotdedls ot exhildeng sagkcdlhsiiiecearaveptor of Raf,

Ras, G pr i a : i kipases..31. The cell surface receptor
conpl ex o?grg#fa%ﬁnﬂgegglsv%}gé@‘%ﬁof ﬁéostgle HEShY fnaikée ?eggse {56y g teesg 15 &ept or .
32. The ceidngslnftaeameuepsPLCORPbeSrof aitd BRK-30theddes ahNnstdaguligthon by

IL-4 of the hu er.i al 0 nonucl ear cell or the
pol ynor ph%rﬂﬁ‘éflggfp %edill%g?@\ﬁ’ﬂgé%a%&ir%@)r PHGtGFE BF2 prercesn ik tbmareusitoduced
by said efatdf, RESI €lprot&aaREG-beoteld pulided cel I's not exhibiting said
recept or

31.  The cell surface receptor complex of claim 30, wherein the cell

surface receptor is a FPR receptor.

32. The cell surface receptor complex of claim 30, wherein stimulation
by IL-4 of the human peripheral blood mononuclear cell or the
polymorphonuclear cell provides a distribution of protein kinases produced by
said cell wherein, compared to stimulated cells not exhibiting said receptor
complex, there is an increase in the amount of PLC,, PI3 (102 Kd) and PI3 (83

Kd), and a decrease in the amount of Ras and G-protein y kinases.

33.  The cell surface receptor complex of claim 30, wherein stimulation
by the pro-inflammatory agent, IL-13, of the human peripheral blood
mononuclear cell or the polymorphonuclear cell provides a distribution of
protein kinases produced by said cell wherein, compared to stimulated cells not
exhibiting said receptor complex, there is an increase in the amount of PLC,,
PI3 (113 Kd) and PI3 (83 Kd), and a decrease in the amount of Raf, Ras, Pp60
Src, G-protein « and G-protein B kinases.



conplex, there is an increase in the amount of PLC.,, P13 (102 Kd) and P13
(83 Kd), and a decrease in the amount of Ras and G protein y kinases. 33.
The cel Iweut/t®we®e receptor conplex of claim 30, wherein stioraisabsiss by the
pro-inflammtory agent, IL- 13, of the,human peri pheral bl ood nononucl ear
cell or the pol ynorphonucl ear cell provides a distribution of protein

ki nases produced by said cell wherein, conpared to stinulated cells not

exhi biting saigsgrec ' e LB he of
PLC P13 (113 kD) ang o SRS e e PRt AP0 b Sy
Ras, Pp60by Sie praaupiansiatory ageat.G-prodidhs Huempn mesipheraitdload 29069

PCT/ US00/ : r : I i4n 30,
wherein SRR an by Ehe PEp P A F R LB R e B e

per i pher aprdf¢ivosinasempragdeiced bycelifl coll whreeipo lcymprepéd hustisarated|dellprovi des a
di stribut} . I I p ced by said.cell wherein, ared to
St mil at exiafne BER e DR e S PSS 48 ot MR SRS Y

i ncr ease Kd) ahé Rafitamt a alfecfb3e (83he KehoranchfRAfC,, PI3M 1a3ded)r eaptéin & he
anount of PLC , PlBé 13 Kd), Gprotein a and Gprotein (3 kinases. 35.
The cel SR %{Weéorrpl ex of claim30, wherein stimulation by the
pro-inflammatory agent, TNFa, of the human peri pheral bl ood nononuclear
cell or the polynorphonucl ear cell provides a distribution of protein

ki nases produced by Rarel serfrceracetor, capplsacéglaim 39, waergiredtisellagomot
exhi bi ti i SHERL , re .k 1&{]:._' r ' amount of

Raf , ERKn?yl,ﬁ?é arsc{ Grpr%tlél éﬁr%eﬁé%$%§’e?ﬁh? an%‘q%-egl?%? I(ééllnrbl{)/(?daand a decrease
in the amoopanudfaPtd] or F1Sp¢lyirrigipnanidaPpéd pBricddd agsesibution of

protein kinases produced by said cell wherein, compared to stimulated cells not
exhibiting said receptor complex, there is an increase in the amount of Raf,
ERK-1, Ras, G-protein «, G-protein  and G-protein v, and a decrease in the
amount of PLC,, PI3 (113 Kd) and Pp60 Src kinases.



