1 THERAPEUTI C PEPTI DES AND METHOD The present invention relates to the field
of i mmunol ogy. More particularly, the present invention relates to

i nflammati on and the use of proteins and peptides containing certain 5
sequences of the TREM1 protein and their functional equivalents (referred
to herein as TREM -peptides) in the treatnent of disease, for exanple,
sepsis and septic shock. Sepsis constitutes a significant consunption of
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Another receptor involved in, inter alia, response to infection, triggering receptor
expressed on myeloid cells-1 (TREM-1) is a member of a recently discovered family of
receptors, the TREM family, expressed on the surface of neutrophils and a subset of
monocytes. TREM receptors activate myeloid cells via association with the adaptor molecule

30 DAP12. Engagement of TREM-1 has been reported to trigger the synthesis of pro-inflammatory
cytokines in the presence of microbial products.

The triggering receptor expressed on myeloid cells (TREM)-1 is a recently discovered
cell-surface molecule that has been identified both on human and murine polymorphonuclear
neutrophils and mature monocytes (12). It belongs to the immunoglobulin superfamily and

35 activates downstream signalling pathways with the help of an adapter protein called DAP12 (12-
15). Bouchon and co-workers have shown that the expression of TREM-1 was greatly up-
regulated on neutrophils and monocytes in the presence of such bacteria as Pseudomonas



regul ated on neutrophils and nonocytes in the presence of such bacteria as
Pseudononas 2 aerugi nosa or Staphyl ococcus aureus, both in cell culture and
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the same peptides also modulate in vivo the pro-inflammatory cascade triggered by infection,
25 thus inhibiting hyper-responsiveness and death in an animal model of sepsis.

Previously, the Inventors have identified a soluble form of TREM-1 (sSTREM-1) and
observed significant levels in serum samples from septic shock patients but not controls. As
also described herein the Inventors have investigated its putative role in the modulation of
inflammation during sepsis (see Gibot et al. (2004) Ann. Intern. Med. 141(1):9-15 and Gibot et

30 al (2004) N. Engl. J. Med. 350(5):451-8).

As described herein the Inventors show that a soluble form of TREM-1 (STREM-1) is
released in the peripheral blood during infectious aggression in mouse. The Inventors also
confirm monocytes as a major source of STREM, and show that synthetic peptides mimicking a
part of the extra-cellular domain of TREM-1 can modulate cytokine production by activated

35 monocytes in vitro.

The Inventors have observed that sTREM-1 is secreted by monocytes activated in vitro

by LPS, as well as in the serum of animals involved in an experimental model of septic shock.



35 nonocytes in vitro. The Inventors have observed that sTREM1 is secreted
by nonocytes activated in vitro by LPS, as well as in the serumof animals
i nvol ved in an experinental nodel of septic shock. 3 Both in vitro and in
vivo, synthetic peptides m mcking a short highly conserved domai n of
STREM 1 attenuate cytokine production & human nonocytes and protect septic
animals from hyper-responsiveness and death. These peptides are efficient
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protein that can vary in Iength so long as function of the CDR-like domain is not lost. Such

peptides are derived from the TREM-1 receptor protein amino acid sequence for example, as
shown in Table 2 (human) and Table 3 (mouse).

25 Table 1 shows peptides derived from mouse TREM-1 “mPX” (NCBI Reference
Sequences (RefSeq) NP_067381) or human TREM-1 “hPX" (NCBI Reference Sequences
(RefSeq) NP_061113). Underlined amino acids span the human TREM-1 Complementarity
Determining Regions (CDR), as described by Radaev et al. 2003 Structure (Camb.) 11 (12),
1527-1535 (2003).

30 Table 2 shows the human TREM-1 amino acid sequence NP_061113. Underlined amino
acids span the human TREM-1 Complementarity Determining Regions (CDR) 2 (RPSKNS;
[SEQ ID NO:20]) and 3 (QPPKE [SEQ ID NO:21}), as described by Radaev et al. 2003
Structure (Camb.) 11 (12), 1527-1535 (2003).

Table 3 shows the mouse TREM-1 amino acid sequence NP_067381. Underlined amino

35 acids span the mouse TREM-1 Complementarity Determining Regions (CDR) 2 (RPFTRP;
[SEQ ID NO:22]) and 3 (HPPND; [SEQ ID NO:23]).



Structure (Canb.) 11 (12), 1527-1535 (2003). Table 3 shows the nouse TREM 1
am no acid sequence NP_067381. Underlined am no 35 acids span the nouse
TREM 1 Conpl enmentarity Determ ning Regions (CDR) 2 (RPFTRP; [SEQ I D NG 22])
and 3 (HPPND; [SEQ ID NO 23]). 4 Table 1. Peptides including sequences from
human and nmouse TREM 1 CDR 2 and CDR 3 4CDR 2 nPl (67-89) : (SEQ ID NO 31
hPl (67-89) [SEQ ID NG 16] LWTQRPFTRPSEVHMEKFTLKH LACTERPSKNSHPVQVGRI | LED
hCDR 3 if&de (11&?éptme)mclqmdnuldﬁbels] fony HDRNDBWMVRIREMKCCM& gno0GRR 33) :
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NO 71L%@§€LYRCVI YHPP hP2 (114-136): [SEQ D NO 17] VI YQPPKEPHVLFDRI RLWTKG
hP4( 10 [SEQ D NO 18] LQVEDSGLYQCVI YQPPKEPH hP5 (103-119): [SEQ D

NO 19] Tabl e yri-no_aci d sequence NP 061113
1 MRKT] &1£ITTEE 3 EKFAS SCKAWQ | RD 61
C—EIVPKT [ LED CQVED: YQCVI YQPPK 121

EPHMLADRI R LV\/TKGFSGT PGSNENSTON VYKI PPTTTK ALCPLYTSPR TVTQAPPKST 181
ADVSTHDSEI NLTNVTDI I R VPVENI VI LL. AGGFLSKSLV FSVLFAVTLR SFVP [SEQ ID NO: 1] 5
Tabl e |3 Mouse TREM 1 ami no acid sequence NP 067381 MRKAGLWGELL CVFFVSEVI
Al VLEEERYB 3GKEPLTLWT QRPFTRPSEV HM&KFTLKHD DPWLFHPVR LWTKGSSDV
FTPVI I|PI TR LVEGQTLTVK CPFNI MKYAN SQKAWRLPD PSEAM_.QVQM TDLQVTDSGL
YRCVI YHERN11ATERP {0s5T IKYSPSDTTTT RSLPKPTAXAY HEPNDSBPLFRVRLVVNEEDADSVST
SSVTI SVR3GLOB SKENAEQ IFINTKRTFG-JVSESGLERCRYHAPNREY or di ngl y, the inventilon
provi demP5 (d6Bal &2 0ISEQ o owhiinant IQVIPSEHEREA YitHEy pept i des or  pepti des

conprijsing or consisting essentially of one or nore sequences derived frjom
CDR2 orhP2(114-136) : [SEQ ID NO:17] VIYQPPKEPHMLFDRIRLVVTKG

hP4 (103-123) : [SEQ ID NO:18] LOVEDSGLYQCVIYQPPKEPH
hP5(103-119) : [SEQ ID NO:19] LQVEDSGLYQCVIYQPP

Table 2 Human TREM-1 amino acid sequence NP_061113
1  MRKTRLWGLL WMLFVSELRA ATKLTEEKYE LKEGQTLDVK CDYTLEKFAS SQKAWQIIRD

61 GEMPKTLACT ERPSKNSHPV QVGRIILEDY HDHGLLRVRM VNLQVEDSGL YQCVIYQPPK
121 EPHMLFDRIR LVVTKGFSGT PGSNENSTQN VYKIPPTTTK ALCPLYTSPR TVTQAPPKST
181 ADVSTPDSEI NLTNVIDIIR VPVFNIVILL AGGFLSKSLV FSVLFAVTLR SFVP

[SEQ ID NO:1]

5 Table 3 Mouse TREM-1 amino acid sequence NP_067381
1  MRKAGLWGLL CVFFVSEVKA AIVLEEERYD LVEGQTLTVK CPFNIMKYAN SQKAWQRLPD

61 GKEPLTLVVT QRPFTRPSEV HMGKFTLKHD PSEAMLQVQOM TDLQVTDSGL YRCVIYHPPN
121 DPVVLFHPVR LVVTKGSSDV FTPVIIPITR LTERPILITT KYSPSDTTTT RSLPKPTAVV
181 SSPGLGVTII NGTDADSVST SSVTISVICG LLSKSLVFII LFIVTKRTFG [SEQ ID
NO: 2]

Accordingly, the invention provides isolated or recombinantly prepared polypeptides or
peptides comprising or consisting essentially of one or more sequences derived from CDR2 or
CDRS3 of a TREM-1 protein, or fragments, homologues, derivatives, fusion proteins or variants

10 of such polypeptides, as defined herein, which are herein collectively referred to as
"polypeptides or peptides of the invention” or “TREM-1 peptides or TREM-1 polypeptides”,
preferably such entities comprise less than 30 contiguous amino acids of a TREM-1 protein, for
example as shown in Table 2 or Table 3. Generally where polypeptides or proteins of the

invention or fragments, homologues, derivatives, or variants thereof are intended for use (for



CDR3 of a TREM1 protein, or fragnments, honol ogues, derivatives, fusion
proteins or variants 10 of such pol ypeptides, as defined herein, which are
herein collectively referred to as "pol ypeptides or peptides of the

i nvention” or "TREM 1 peptides or TREM 1 pol ypeptides”, preferably such
entities conprise |less than 30 contigudus am no acids of a TREM 1 protein,
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peptides, polypeptides or proteins or fragnents, honologues, derivatives or
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particular, the invention provides, having activity

agai nst congitigas. Jor example by ACing Q§ra'§@5§‘!5§ ‘Pfl tR‘é aEtB’HMPf F nERWTUI"?C%Ei% oYER of
(1) 28 cpuptities YaRpEMUE8RF Bradéin® of Ragments, homologues, derivatives or variants thereof are

characterised by the ability to treat, ameliorate, or lessen the symptoms of sepsis, septic shock
or sepsis-like conditions.
In particular, the invention provides, a TREM-1 polypeptide having activity against
sepsis, septic shock or sepsis-like conditions which consists of (i) a contiguous sequence of 5 to
30 29, for example 15-25, amino acids corresponding to the native TREM-1 protein sequence
which includes at least 3 amino acids from the CDR2 or CDR3 sequences; or (ii) such a
sequence in which one or more amino acids are substituted conservatively with another amino
acid provided, however that at least 3 amino acids from the CDR2 or CDR3 sequences are not
substituted; or (iii) a sequence of (i) or (i) linked at one or both of its N and C termini to a
35 heterologous polypeptide. For example, in a polypeptide wherein the native TREM-1 protein
sequence is the human sequence identified as {[SEQ 1D NO: 1], the CDR2 and CDR3
sequences are RPSKNS and QPPKE respectively. In such polypeptides, the at least 3 amino
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at least 3 anino acids fromthe CDR2 or® CDR3 sequences are not substituted;
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sepsi s- partiailaramthet tremtroesirad sEpsis, .septic shddkeand sepsis-like conditions, and for use in the
manufacture of a medicament for the treatment of sepsis, septic shock and sepsis-like
conditions. Further provided are compositions and pharmaceutical compositions containing
polypeptides or peptides of the invention and methods of treatment of sepsis, septic shock and
25 sepsis-like conditions using polypeptides or peptides of the invention. In addition the
polypeptides or peptides of the invention are provided for use in therapy to restore
haemodynamic parameters in sepsis, septic shock and sepsis-like conditions and for use in the
manufacture of a medicament for the treatment of aberrant haemodynamic parameters in
sepsis, septic shock and sepsis-like conditions.
30 The term “triggering receptor expressed on myeloid cells” or “TREM” refers to a group of
activating receptors which are selectively expressed on different types of myeloid cells, such as
mast cells, monocytes, macrophages, dendritic cells (DCs), and neutrophils, and may have a
predominant role in immune and inflammatory responses. TREMs are primarily transmembrane
glycoproteins with a Ig-type fold in their extracellular domain and, hence, belong to the Ig-SF.
35 These receptors contain a short intracellular domain, but lack docking motifs for signaling

mediators and require adapter proteins, such as DAP12, for cell activation.



manuf acture of a medi canent for the treatnent of aberrant haenodynam c
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The term “sepsis-like conditions” as used herein refers to those states in which a patient
presents with symptoms similar to sepsis or septic shock but where an infectious agent is not
the primary or initial cause of a similar cascade of inflammatory mediators and/or change in
haemodynamic parameters as seen in cases of sepsis, for example in patients with acute or

30 chronic liver failure (see Wasmuth HE, et al. J Hepatol. 2005 Feb;42(2):195-201), in cases of
post-resuscitation disease after cardiac arrest (see Adrie C et al. Curr Opin Crit Care. 2004
Jun;10(3):208-12) in the treatment of sepsis-like symptoms after cancer chemotherapy (see
Tsuji E et al. Int J Cancer. 2003 Nov 1;107(2):303-8) in patients undergoing hyperthermic
isolated limb perfusion with recombinant TNF-alpha or similar treatments (see Zwaveling JH et

35 al. Crit Care Med. 1996 May;24(5):765-70) or sepsis-like iliness in neonates (see Griffin MP et
al. Pediatr Res. 2003 Jun;53(6):920-6).
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70, 80 or 90 amino acid residues are aligned). The amino acid residues or nucleotides at
corresponding amino acid positions or nucleotide positions are then compared. When a
position in the first sequence is occupied by the same amino acid residue or nucleotide as the
corresponding position in the second sequence, then the molecules are identical at that position
30 (as used herein amino acid or nucleic acid "identity" is equivalent to amino acid or nucleic acid
"homology"). The percent identity between the two sequences is a function of the number of
identical positions shared by the sequences, taking into account the number of gaps, and the
length of each gap, which need to be introduced for optimal alignment of the two sequences.
The comparison of sequences and determination of percent identity between two sequences
35 can be accomplished using a mathematical algorithm. In one embodiment, the percent identity
between two amino acid sequences is determined using the Needleman and Wunsch (J. Mol.
Biol. (48):444-453 (1970)) algorithm which has been incorporated into the GAP program in the
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proteins, mimetopes and peptidomimetics. Methods for preparing mimetopes and
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The terms "mimetope” and "peptidomimetic" are used interchangeably herein. A
30 "mimetope" of a compound X refers to a compound in which chemical structures of X necessary
for functional activity of X have been replaced with other chemical structures which mimic the
conformation of X. Examples of peptidomimetics include peptidic compounds in which the
peptide backbone is substituted with one or more benzodiazepine molecules (see e.g., James,
G.L. et al. (1993) Science 260:1937-1942) and "retro-inverso" peptides (see U.S. Patent No.
35 4,522,752 to Sisto). The terms "mimetope” and "peptidomimetic” also refer to a moiety, other
than a naturally occurring amino acid, that conformationally and functionally serves as a
substitute for a particular amino acid in a peptide-containing compound without adversely
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Preferred amino acids include the naturally occurring amino acids, as well as synthetic
derivatives, and amino acids derived from proteins, e.g., proteins such as casein, i.e., casamino

25 acids, or enzymatic or chemical digests of, e.g., yeast, an animal product, e.g., a meat digest, or
a plant product, e.g., soy protein, cottonseed protein, or a corn steep liquor (see, e.g., Traders'
Guide to Fermentation Media, Traders Protein, Memphis, TN (1988), Biotechnology: A
Textbook of Industrial Microbiology, Sinauer Associates, Sunderland, MA (1989), and Product
Data Sheet for Corn Steep Liquor, Grain Processing Corp., 10).

30 The term "naturally occurring amino acid" includes any of the 20 amino acid residues
which commonly comprise most polypeptides in living systems, rarer amino acids found in
fibrous proteins (e.g., 4-hydorxyproline, 5-hydroxylysine, -N-methyllysine, 3-methylhistidine,
desmosine, isodesmosine), and naturally occurring amino acids not found in proteins (e.g., -
aminobutryic acid, homocysteine, homoserine, citrulline, ornithine, canavanine, djenkolic acid,

35 and -cyanoalanine).

The term "side chain of a naturally occurring amino acid” is intended to include the side
chain of any of the naturally occurring amino acids, as represented by R in formula 1. One
skilled in the art will understand that the structure of formula | is intended to encompass amino
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fromthe cell or tissue source from wh protein is
substantlally free of cellular material includes preparations of the polypeptlde/proteln havmg less

25 than about 30%, 20%, 10%, 5%, 2.5%, or 1%, (by dry weight) of contaminating protein. When
the polypeptide/protein is recombinantly produced, it is also preferably substantially free of
culture medium, i.e., culture medium represents less than about 20%, 10%, or 5% of the volume
of the protein preparation. When polypeptide/protein is produced by chemical synthesis, it is
preferably substantially free of chemical precursors or other chemicals, i.e., it is separated from

30 chemical precursors or other chemicals which are involved in the synthesis of the protein.
Accordingly, such preparations of the polypeptide/protein have less than about 30%, 20%, 10%,
5% (by dry weight) of chemical precursors or compounds other than polypeptide/protein
fragment of interest. In a preferred embodiment of the present invention, polypeptides/proteins
are isolated or purified.

35 In addition to the polypeptides described above, polypeptides of the invention also
encompass those polypeptides having a common biological activity and/or structural domain
and having sufficient amino acid identity (homologues) as defined herein. These homologues
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car boxytlh prot ect ed ri ng
e |nvent|on mclude DNA, RNA and cDNA sequences. Due to the degeneracy of the genetic
code, of course more than one polynucleotide is capable of encoding a particular peptide
according to the invention. When a bacterial host is chosen for expression of a peptide, it may
be necessary to take steps to protect the host from the expressed anti-bacterial peptide. Such
30 techniques are known in the art and include the use of a bacterial strain which is resistant to the
particular peptide being expressed or the expression of a fusion peptide with sections at one or
both ends which disable the antibiotic activity of the peptide according to the invention. In the
latter case, the peptide can be cleaved after harvesting to produce the active peptide. If the
peptide incorporates a chemical modification then the activity/stability of the expressed peptide
35 may be low, and is only modulated by post-synthetic chemical modification
Furthermore, the invention also encompasses derivatives of the polypeptides of the

invention. For example, but not by way of limitation, derivatives may include peptides or
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onal, nonoc ecl
and 5,258,498, Huston et al., 1991, Methods in Enzymology 203 46-88; Shu et aI 1993, Proc.

Natl. Acad. Sci. USA 90:7995-7999; and Skerra, et al., 1988, Science 240:1038-1040. For
some uses, including in vivo use of antibodies in humans and in vitro detection assays, it may
be preferable to use chimeric, humanized, or human antibodies. A chimeric antibody is a

30 molecule in which different portions of the antibody are derived from different animal species,
such as antibodies having a variable region derived from a murine monoclonal antibody and a
constant region derived from a human immunoglobulin. Methods for producing chimeric
antibodies are known in the art. See, e.g., Morrison, 1985, Science 229:1202; Oi, et al., 1986,
BioTechniques 4:214; Gillies, et al., 1989, J. Immunol. Methods 125:191-202; U.S. Patent Nos.

35 5,807,715; 4,816,567; and 4,816,397; which are incorporated herein by reference in their
entireties. Humanized antibodies are antibody molecules from non-human species that bind the
desired antigen having one or more complementarity determining regions (CDRs) from the non-



humani zed, chineric antibodi es, single chain antibodies, Fab fragnents,
F(ab')2 fragnents, disulfide-linked Fvs, and fragnents containing either a
VL or VH domain or even a conplenentary determ ning region (CDR) that
specifically binds to a polypeptide of the invention. In another

enbodi ment, antibodi es can al so be genddated using vari ous phage 20 displ ay
nmet hods known in the art. Techniques to reconbinantly produce Fab, Fab' and

F(ab') %urﬁare@weh Snd farwipk FegichIitony 8 hubiaih ngmmb@@d@inkmomné dr fn'the @ade such
as those discl ose

ubl WO 92/ 22 : I 'lina t
B oottt 0esS5ielan prissh morb SHIHThaverTion 3 TREM ProwiBgas KRR Ththesc. 54.
and Betérej[fr,ag%gvoﬂl re],CS|dl|8881th.8¢iu&m€fra&4@vt dkﬁ)ﬂéb‘ldr&%n(msmﬁted\hﬁtmhel S th t
| NCOor por at e rer erence en ecnni es a can
b ot PofasSpenilnd LS Jomy e SR e ATThdf taaten BT B RIS Sriie

descsi bsiadihgl These fl%ﬁﬁ@ﬁﬁrk Nosstmﬁ;oaé6re7138nnfeacby5nétﬁ8ds4x9&| kdtbw?ri mhe eﬁ’t\la @g A N
t) ca

1991, Met h ds | y
Soi | o ane G Rseolong CEffe R apd frameWorlgtesidua I eRTy FOMEWSE FSIes o

sone US|ﬁﬁ)ortaﬁth|UéHtig§n Ibrhdiﬁgvahd&m@ﬁceawrmm«db@m idBntify TROSuapft8meWolk resiBues
det ectlon assays It g be preferable to use chineric., humani zed, or hunman

ant i bocRt&articuag APsHioNse PiSodyuged. st o Urp RatentdNg. v, 364%089; Rischmagnt et Frtions

of the fy¥sl Ratlye 83232 198 dwhiclp BtedhédrBorattd rEndiABY réRAHCB S thefrénlirediss.
ant| bodi es having a vari abl e regi on derived froma nurine nonocl onal

ant 1B odhtbRAIes CaG bR LURVNIZPE §E198 ZAGNIEl 9GNBIsHES KM EBHIBREHNGTH, Mot hods

for prOéiééﬁifl%GﬂR@ﬁifﬂlr@ msgbmb eewtmlmawworgwdmeam S. Pafent Rios: -
Morri son 5, SCience 229: , et al Bi oTechni ques 4: 214;

G |1 esD223.539; 5,5305H ang 5 5%@%&)1 veneef%asremrsaqm(%QQZ 106 ERat%596: Nos. 35
5, 807, TARdlarf 1§§6 #&Zcu|&nﬂ1rﬂur1%i®y3§§(4/swasgnger§t HRERS, e%ﬁt@@w%%.ﬁl by

u
reference intheir entireties. Humani zed anti bodi es are anti body nol ecul es

f r om noFNGNRREAIsHELEPES814ifRoayskal ef Ak 1994sProsdNatinf\rat Pahdifh g 8ﬁ%‘963 angr e
compbenaiPEHuring! &1.8" PhidhDo! 5565552)( Mhléﬁmmﬂﬁ&ra&aWeW%Qﬁ and

framewor k regions froma human | rmunogl obul i n nolecule or In the case
t he pretbeiRentiratiesati on, one or m)re CDRs derived froma TREM 1 protein. As

known in theCorﬁElBteh)fﬁLﬁﬂﬁY‘Qﬁtiboﬁ §rt|b Wﬁsﬂ’éﬁ%%ﬂ‘ﬁé%@ ﬁ&tréaqmeﬂgér can be

substituted wt e correspon eS| om the onor anti y to

al ter, heancpatients. ||'||H5F@\/éntlbé?dl6isgén bg nbadeohyrmvarrme@femehhaﬁ%hmwm indbsaitt ut i ons
are id t he
o € SRblNG i, GECPFIS e bl g iy ererY el Hinal

res Rauelmmunﬁgtabuwmsem@ncemﬁeyeu Saﬁathnhgloarm4%a|&kar¢<b4ddﬁrﬁamwfﬁb i dentify

oS b EAAE QMBS oTim AL, SR8 g o BTN, o
1988 v@ﬁ/a:W?ér and Wi B pd pZ4 bbank oéwhichys inedrporataschereinttlygeferanceiin #s ertirety10
el udi Hgnaf Siotes R ez bbbttt bl B LRy A e
91/ 0996(199%), t. Rawt émmunlols 13:65-93 2 5F&r3Ddetsijesi3lis clddion ol this ﬁsﬁnmfpr prdeeng ng
2 8 ( 2? ;;Jﬁtl[ﬁ%l %rg@()&gs 33 ’h@%%h rF&'\O%EO%aF%glgﬂdlggg @grotc;t%?slfbr M)odﬁ&% %Dcﬂ munol ogy,
antibodies, see, e.g., PCT publications WO 98/24893; WO 92/01047; WO 96/34096; WO
96/33735; European Patent No. 0 598 877; U.S. Patent Nos. 5,413,923, 5,625,126; 5,633,425;
5,569,825; 5,661,016; 5,545,806; 5,814,318; 5,885,793; 5,916,771; and 5,939,598, which are
incorporated by reference herein in their entireties. In addition, companies such as Abgenix,

30 Inc. (Freemont, CA), Medarex (NJ) and Genpharm (San Jose, CA) can be engaged to provide
human antibodies directed against a selected antigen using technology similar to that described
above. Completely human antibodies which recognize a selected epitope can be generated
using a technique referred to as “guided selection.” In this approach a selected non-human
monoclonal antibody, e.g., a mouse antibody, is used to guide the selection of a completely

35 human antibody recognizing the same epitope. (Jespers et al., 1988, Bio/technology 12:899-

903). Antibodies fused or conjugated to heterologous polypeptides may be used in in vitro
immunoassays and in purification methods (e.g., affinity chromatography) well known in the art.
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or nore donal ns ?/R t he 1 nvention or ra ment thereof. In
example, a polypeptldeo the invention can be fused to a constant region (e.g., hinge, CH2, and

25 CHS3 domains) of human IgG1 or IgM molecule, (for example, as described by Hudson &
Souriauso (2003) Nature Medicine 9(1):129 — 134) so as to make the fused polypeptides or
fragments thereof more soluble and stable in vivo. The short half-life of antibody fragments can
also be extended by 'pegylation’, that is, a fusion to polyethylene glycol (see Leong, S.R. et al.
(2001) Cytokine 16:106-119). In one example of such fusions, described in WO0183525, Fc

30 domains are fused with biologically active peptides. A pharmacologically active compound is
produced by covalently linking an Fc domain to at least one amino acid of a selected peptide.
Linkage to the vehicle increases the half-life of the peptide, which otherwise could be quickly
degraded in vivo

Alternatively, non-classical alternative protein scaffolds (for example see Nygren &

35 Skerra (2004) J Immunol Methods 290(1-2):3-28 or WO03049684) can be used to incorporate,
and replicate the properties of, the peptides of the invention, for example by inserting peptide
sequences derived from TREM-1 CDR2 or CDR3 into a protein framework to support



particular, the present invention provides fusion proteins conprising a
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examples of peptide tags are the hemaggiutinin “HA” tag, which corresponds to an epitope

25 derived from the influenza hemagglutinin protein (Wilson, et al., 1984, Cell 37:767) and the
“flag” tag (Knappik, et al., 1994, Biotechniques 17(4):754-761). These tags are especially useful
for purification of recombinantly produced polypeptides of the invention.

Fusion proteins can be produced by standard recombinant DNA techniques or by protein

synthetic techniques, e.g., by use of a peptide synthesizer. For example, a nucleic acid

30 molecule encoding a fusion protein can be synthesized by conventional techniques including
automated DNA synthesizers. Alternatively, PCR amplification of gene fragments can be
carried out using anchor primers which give rise to complementary overhangs between two
consecutive gene fragments which can subsequently be annealed and reamplified to generate a
chimeric gene sequence (see, e.g., Current Protocols in Molecular Biology, 1992, Ausubel, et

35 al., eds., John Wiley & Sons). The nucleotide sequence coding for a fusion protein can be
inserted into an appropriate expression vector, i.e., a vector which contains the necessary
elements for the transcription and translation of the inserted protein-coding sequence. Various



10 to a heterol ogous signal sequence at its N-term nus. Various signal
sequences are commercially avail able. For exanple, the secretory sequences
of nelittin and human pl acental al kal i ne phosphat ase (Stratagene; La Jolla,
CA) are avail abl e as eukaryotic heterol ogous signal sequences. As exanpl es
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(c) expamsepriate etpressiar ¢antrobelgmentsds.g. Ipnombler,fenhahcapwqmand:es, trhesqpipiarence of
a 9‘38 € terminators, polyadenylation sites, etc.), and a selectable marker. Following the introduction of
the foreign DNA, engineered cells may be allowed to grow for 1-2 days in an enriched medium,
and then are switched to a selective medium. The selectable marker in the recombinant
plasmid confers resistance to the selection and allows cells to stably integrate the plasmid into
their chromosomes and grow to form foci which in turn can be cloned and expanded into cell
30 lines. This method may advantageously be used to engineer cell lines that express the
differentially expressed or pathway gene protein. Such engineered cell lines may be particularly
useful in screening and evaluation of compounds that affect the endogenous activity of the
differentially expressed or pathway gene protein. Once a fusion protein of the invention has
been produced by recombinant expression, it may be purified by any method known in the art
35 for purification of a protein, for example, by chromatography (e.g., ion exchange, affinity,
particularly by affinity for the specific antibody, and sizing column chromatography),



encoding a fusion protein in an expression vector can be detected by nucleic
acid hybridization using probes conprising sequences that are honol ogous to
an inserted gene encoding the 10 fusion protein. In the second approach, the
reconbi nant vector/host systemcan be identified and selected based upon
the presence or absence of certain "marger' gene functions (e.g., thymdine
ki nase activity, resistance to antibiotics, transformation phenotype,
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the invention. In particular, the invention provides a nethod of treating or
25 polypeptide of the present invention or an antibody or fragments thereof that mimics a
polypeptide of the invention. The peptides, polypeptides and antibodies (also referred to herein
as "active compounds") of the invention can be incorporated into pharmaceutical compositions
suitable for administration. Such compositions typically comprise the peptide, protein, or
antibody and a pharmaceutically acceptable carrier.
30 As used herein the language " pharmaceutically acceptable diluent, carrier or excipient "
is intended to include any and all solvents, dispersion media, coatings, antibacterial and
antifungal agents, isotonic and absorption delaying agents, and the like, compatible with
pharmaceutical administration. The use of such media and agents for pharmaceutically active
substances is well known in the art. Except insofar as any conventional media or agent is
35 incompatible with the active compound, use thereof in the compositions is contemplated.

Supplementary active compounds can also be incorporated into the compositions.
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25 stable under the conditions of manufacture and storage and must be preserved against the

contaminating action of microorganisms such as bacteria and fungi. The carrier can be a
solvent or dispersion medium containing, for example, water, ethanol, polyol (for example,
glycerol, propylene glycol, and liquid polyetheylene glycol, and the like), and suitable mixtures
thereof. The proper fluidity can be maintained, for example, by the use of a coating such as
30 lecithin, by the maintenance of the required particle size in the case of dispersion and by the
use of surfactants. Prevention of the action of microorganisms can be achieved by various
antibacterial and antifungal agents, for example, parabens, chlorobutanol, phenol, ascorbic acid,
thimerosal, and the like. In many cases, it will be preferable to include isotonic agents, for
example, sugars, polyalcohols such as mannitol, sorbitol, sodium chloride in the composition.
35 Prolonged absorption of the injectable compositions can be brought about by including in the
composition an agent which delays absorption, for example, aluminum monostearate and

gelatin.



A pharmaceutical conposition of the invention is fornulated to be conpatible
wth its intended route of adm nistration. Exanples of routes of

adm ni stration include parenteral, e.g., intravenous, intradermal,
subcut aneous, transdermal (topical), transnmucosal, intra-articular,
i ntraperitoneal, and intrapleural, as well as oral, inhalation, and rectal

admi ni stration. Solutions 10 or suspengDons used for parenteral,
i ntradermal , or subcutaneous application can include the follow ng
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derivatives. Transmucosal administration can be accomplished through the use of nasal sprays
or suppositories. For transdermal administration, the active compounds are formulated into
30 ointments, salves, gels, or creams as generally known in the art. The compounds can also be
prepared in the form of suppositories (e.g., with conventional suppository bases such as cocoa
butter and other glycerides) or retention enemas for rectal delivery.
In one embodiment, the active compounds are prepared with carriers that will protect the
compound against rapid elimination from the body, such as a controlled release formulation,
35 including implants and microencapsulated delivery systems. Biodegradable, biocompatible
polymers can be used, such as ethylene vinyl acetate, polyanhydrides, polyglycolic acid,
collagen, polyorthoesters, and polylactic acid. Methods for preparation of such formulations will



General |y, dispersions are prepared by incorporating the active conpound
into a sterile vehicle 5 which contains a basic dispersion nmediumand the
required other ingredients fromthose enunerated above. In the case of
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conggr Clip?claltan fc:5r9 BE used to stabilize antibodies and to enhance uptake and tissue penetration
(e.g., into the brain). A method for lipidation of antibodies is described by Cruikshank, et al.,
1997, J. Acquired Immune Deficiency Syndromes and Human Retrovirology 14:193).
The pharmaceutical compositions can be included in a container, pack, or dispenser
together with instructions for administration.
30 The invention further provides a kit containing a peptide or polypeptide of the invention
of the present invention, or an antibody or fragments thereof mimicking a polypeptide of the
invention, preferably with instructions for use, for example in the treatment of sepsis, septic
shock or sepsis-like conditions.
The invention provides a method for identifying (or screening) modulators, i.e., candidate
35 or test compounds or agents (e.g., peptides, peptidomimetics, small molecules or other drugs)
which mimic a polypeptide of the invention or have a stimulatory or inhibitory effect on, for

example, activity of a polypeptide of the invention. In particular, the invention provides a method



Al za Corporation and Nova Pharnmaceuticals, Inc. Liposonal suspensions
(including liposones targeted to infected cells with nonoclonal antibodies
to viral antigens) can al so be used as pharmaceutically acceptable
carriers. These can be prepared according to nethods known to 5 those
skilled in the art, for exanple, as described in U S. Patent No. 4,522, 811.
It is especially advantageous to fornul2dte oral or parenteral conpositions
in dosage unit formfor ease of adm nistration and uniformty of dosage.
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adm nistration. 30 The invention further provides a kit containing a peptide
or pol yhmm_ete shows asequansa@lignmentfof TREMy1 @se TREM2damilypmembersarHeman body or

fragmeny hﬁp&@él L%%H%'rﬂ&ls% FEMPASH Hfnd 2 ltxéég}”ﬁﬁﬁﬁ' ?Usmé’(/&fs@ﬁalbhy W th

I nst ruct | on , r exanple in the trea septl shock
or 28pstfLUUKIAL YN Secondrry strh@urermmnmntmnespl@m te thephrdtshed) huinde AREM: ng

(or scr rg&% e Q5 agents
o o "SRRl Ioh Slinase fronhaiiibr EhGleeslireioaby Bt BORHEE 5%, a0
m m ¢ a(Qaodby)Deei11¢2)d527136). | Residdasdnvaivediaviema-reterodiher dorynation ardnHmmMmy
effect on,_ for le, .activi f. a | tjde of the invention, In
parti cu‘fV'éFe on iﬁlgcﬁ Mﬁ{qu@ﬂ. ﬁya(ﬂr}?yergglgn%@ﬁlhég ggnds conserved For \P—Kfpetlg Pold are in
bold. Gaps are indicated with (-), identical residues with (*), similar with (: or.). An extended
25 region of similarities between human and mouse TREM1 sequences is shown in boxes on grey
background. TREM-1 peptide sequences used in the Examples herein are indicated
underlined.

Figure 1B. shows a ribbon diagram of the published TREM-1 homodimeric structure (Kelker, et
30 al. (2004) J Mol Biol. Sep 24;342(4):1237-48). Postulated binding sites that comprise the
antibody equivalent Complementarity Determining Regions (CDRs) are in red.

Figure 2. shows that administration of TREM-1 peptides, 1 hour before LPS, reduces death
induced by endotoxaemia. BALB/c mice (10 per group) were injected intraperitoneally with 200
35 ugLPS. The TREM-1 peptides P1, P2, P3, or P5 (200 pl of a 300 pM solution per mouse) were
injected intraperitoneally 1 hour before LPS. Viability of mice was monitored twice a day for 7
days. Statistical analysis was performed by Logrank test. Data from control mice represent



22 of screening conpounds or conpositions to treat sepsis, septic shock or
sepsis-like conditions, conprising: providing a TREM1 peptide; contacting
an animal in a cecal ligation and puncture nodel (or using other assay or
nodel as described herein or known in the art) with the TREM1 peptide;
determning if there was a nodul ation 28 the sepsis, for exanple wherein an
i ncrease in 5 survival indicates that the TREM 1 peptide nay be useful for
treat i nAUINAARFE SUNBRPEIrGeSHO®HWE indepEisdnt ekpdfitneh@sridraad undBeidemicant i on
further pgrtalns to novel agents identified by the above-descri bed
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death induced by endot oxaema BALB/c m ce (10 per group) were injected
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Statistical analysis was performnmed by rank test. Data fromcontrol mce
r epr es epaptidg (empty dots) or P3 peptide (filled squares (200 pl of a 600 uM solution per mouse)

were injected intraperitoneally 5 and 24 hours after CLP induction. Viability of mice was
monitored twice a day for 10 days. Statistical analysis was performed with the Logrank test.

25 Figure 6. shows that P1, P2 and P5 peptides, but not P3 peptide, inhibit the binding of soluble
TREM-1/IgG1 to TREM-1 Ligand positive peritoneal exudate cells. Cytofluorimetric analysis of
peritoneal exudate cells with 2 pg/ml of mouseTREM-1/higG1 in the presence of a 500uM
solution per mouse (thin line), 100uM solution per mouse (dotted line) or absence (thick line) of
the peptides is shown. The grey histogram represents immunostaining with human 1gG1 as a

30 control.

Figure 7A. shows the release of sSTREM-1 from cultured monocytes after stimulation with LPS
with and without proteases inhibitor. LPS stimulation induced the appearance of a 27-kD protein
that was specifically recognized by an anti-TREM-1 mAb (inset). sSTREM-1 levels in the

35 conditioned culture medium were measured by reflectance of immunodots. Data are shown as
mean £SD (n=3).



cunul ative survival curves fromtwo i ndependent experinents performed under
identical conditions. Figure 3. shows that TREM 1 peptide Pl is able to
effectively reduce death induced by 5 endot oxaeni a when injected at 4 hours
after LPS. BALB/c mice (10 per group) were injected intraperitoneally with
200 g LPS. TREM 1 peptide P1, 200 pl of24a 300 M sol uti on per mouse was
injected intraperitoneally 1 hour before or 4 hours after LPS. Viability of
mce was nonitored twice a day for 7 days. Statistical analysis was

per f or ned WI he Logrank t t fromcontrol mce represent
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posi tivegnpr i toneal exudate cells. Cytofluorinetric analysis of peritoneal
exudate cells with 2 pg/m of nouseTREM 1/hlgd in the presence of a 500M
sol uti on pera:Magi® (thin |ine), 100M sol ution per nouse (dotted |line) or
abseggce (thltgzlpgmqga,n,mf t he peptides is shown. The grey histogram
represents immnostaining with human 1g@ as a 30 control. Figure 7A. shows
the rel ease ®ANYTIREM-N from cul tured nonocytes after stinulation with LPS
with and w thqlg proteases inhibitor. LPS stimulation induced the appearance
of a 27-kD prot ein that was specifically recognized by an anti-TREM1 mAb
(i nset). sTFEMP_S’ré«Oté-ITBEMﬂthe 35 conditioned culture medi um were neasur ed
by refl ectancppgf, P%}&E Data are shown as nmean SD (n=3). 24 Figure
7B. shows exp reSS|on 0 M 1 nRNA in nonocytes. Cultured nonocytes were
sti @0l at ed thLH?S_PBS(SD ngghhi) for O, 1 and 16 hours as indicated. LPS

i nduced TREI\ﬁ:}_lgg?_]_\lﬁs 1'6698Hﬁlt_i on within 1 hour. 5
i LPS + 1L10

Figure 8B. shows the effect of P5 on NF B activation. Monocytes were cultured for 24 hours in

25 the presence of E.coli LPS (O111:B4, 1ug/mL), anti-TREM-1 mAb (10ug/mL) and / or P5 (100
ng/mL) as indicated and the levels of NF B p50 and p65 were determined using an ELISA-
based assay. Experiments were performed in triplicate and data are expressed as means of
optical densities (SEM).

30 Figure 9. shows accumulation of STREM-1 in serum of LPS-treated mice.
Male Balb/C mice (20 to 23 g) were treated with LPS (LDs, intraperitoneally). Serum was
assayed for sSTREM-1 by immunodot. Serum sTREM-1 was readily detectable 1 hour after LPS
administration and was maintained at a plateau level from 4 to 6 hours.

35 Figure 10A. shows that P5 pre-treatment protects against LPS lethality in mice. Male Balb/C
mice (20 to 23 g) were randomly grouped (10 mice per group) and treated with an LD, of LPS.
P5 (50ug or 100ug) or control vector was administered 60 min before LPS.



Figure 8A. shows the rel ease of cytokines and sTREM1 from cul tured
nonocytes. For cell activation, primary nonocytes were cultured in 24-well
flat-bottomtissue culture plates in the presence of LPS (1 pg/nL). In sone
experinments this stimulus was provided in conbination with P5 (10 to 100
ng/ m.), control peptide (10 to 100 ng/@B) or rlL-10 (500 UnlL). To activate
10 nonocytes through TREM 1, an agonist anti-TREM 1 mAb (10pg/nL) was added
as indicated. Cell-free supernatants Were anal ysed for production of TNF-a,
IL-1 p nd sTREMlb ELI SA or i nmmuno eriments were perforned in
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detectable 1 hour after LPS admnistration and was maintal ned at a pl at eau
| evd® flRShinection 6 hours. 35 Figure 10A. shows that P5 pre-treatment protects
against LPS lethality in mce. Male Balb/C mice (20 to 23 g) were randomy
grouped (10 mice per group) and treated with an ILIDJOO of LIPS. P5 (50pg
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r andond andgtfped (8 nice per group) and treated with a conbination of

Figure 11B. shows the dose effect of P5 on survival. Mice (n=15 per group) were treated with a
single injection of normal saline or 10ug, 20ug, 50ug 100ug or 200ug of P5 at HO after the CLP
20 and monitored for survival

Figure 12. shows that P5 has no effect on bacterial counts during CLP. Mice (5 per group) were

killed under anaesthesia at 24 hours after CLP. Bacterial counts in peritoneal lavage fluid and

blood were determined and results are expressed as CFU per mL of blood and CFU per mouse
25 for the peritoneal lavage.

Figure 13 shows TNF-a and IL-1B plasma concentration evolution after LPS (15mg/kg)
administration in rats.
" p<0.05 P5-treated vs Control animals

30 §p<0.05 P5-treated vs P1-treated animals

Figure 14 shows Nitrite/Nitrate concentrations evolution after LPS (15mg/kg) administration in
rats. ~ p<0.05 P5-treated vs Control and P1-treated animals

35 Figure 15 shows mean arterial pressure evolution during caecal ligation and puncture-induced
peritonitis in rats.
" p<0.05 vs Control animals



an LD50 of LPS + control vector, LD50 of LPS + anti-TREM1 mAb (5pg) or
LD10o of LPS + control vector as indicated. Control vector and anti-TREM 1
mAb were admi nistered 1 hour after 10 LPS injection Figure 11A. shows that
P5 partially protects mce from CLP-induced lethality. Male Balb/C mce (20
to 23g) were randonmy grouped and treaéd with normal saline (n=14) or the
control peptide (n=14, 100pg) or with P5 (I OOpg) in a single infection at
HO (n=18), H+4 (n=18) or H+24 (n=18). 15 The last group of mce (n=18) was

treated..w th eat i njections of P5 (10 at. H+4, H+8 and 24. Figure
Vb rre el SR, T bBSire Bicgniratin siobion ebtind (el igeicty e pnciuies

t r eat ednaudel peritonitis@h mté.nj ecti on of nornal saline or 10pg, 20pg, 50pg 100pg
or 200pg af _P5 at atter the P 20 and nonitored for survival Figure 12.
shows tﬂ’éﬁ-%ﬁﬁ&@%@%ﬁ’@&?‘%‘{“ Scterial counts during CLP. Mce (5 per
group) 005 ki-treatdd wedintran@mabiesi a at 24 hours after CLP. Bacteri al
counts ¢ n ﬁ%on il Iﬁfva e fluid and blood were determ ned and results are
expr esseifl !?E HrealedANMRSod and CFU per nouse 25 for the peritoneal

| avage. Figure 13 shows TNF-a and |L-1a plasma concentration evolution after
LPS (15nu/ kg dmnistration in rats. p<0.05 P5-treated vs Control aninmals
30 p<0'£8$£|:ﬁ ﬁﬁ%"’éﬁ tr‘%%ﬁ'ﬁffiec Fenealation rytlution; during gaeceh Jgrlioy anq PENGRIEr at e
concentipdided@peridvfis 24 after LPS (15ngl kg) administration in rats. *

p<0.05 ,P5-treated vs Control and Pl-treated animals 35 Figure 15 shows nean

art 89 alPPFRARA Bldeatedys GRitiohani®ascal |i gati on and punct ure-i nduced

peritonitis in rats. . p<0.05 vs Control animals 26 Figure 16 shows TNF-a
pl asma concentration evol ution during caecal |igation and puncture- induced
peri t orXampled: TREM-1 peptides protecimicefrom death by septic ghock. 5 p<0. 05
Pl-treated vs Control animals $ p<0.05 P5 vs Pl-treated animals Figure 17

shows Nitrite/Nitrate concentration evolution during caecal |igation and
punct ure- i ntitieMd paptides Riatghing the fellowingigiteriapuere sgnthssiged NHighest hermglogy
Cony 5 0l paRbaPhimar diPhBude TREFVI hnd tNestRomBIbey ®ith TREVR2T N %@bﬁb’e@téisaﬁb{in%_ep_t ic
shock. TREM1 peptides matching the followng criteria were synthesized: i)
hi ghesttha&espigiyentany @@t%&ﬂnmgﬁﬂﬁnamlﬂ@ﬁ d + Acgerdingdedhe PylligRedbgy with
TREM 2. o did) SHERHLIISSTREMNN 2R in analogy with antibodies, these residues are likely to be
involved in cognate ligand recognition (Radaev et al. (2003) Structure (Camb).Dec;11(12):1527-
35 & Kelker, et al. (2004) J Mol Biol. Sep 24;342(4):1237-48) (see Figure 1). One peptide (P1)
20 was designed in the CDR2 region and three peptides (P2, P4 and P5) in the CDR3 region. A
fourth peptide (P3) was designed in the neck region connecting the V-type immunoglobulin (Ig)-
like domain (Ig-V) to the trans-membrane domain. No peptide was designed in the CDR1
region due to high sequence homology between TREM-1 and TREM-2.
Thus, the following peptides of the TREM-1 protein were ordered from and were
25 synthesized and purified by the Protein and Peptide Chemistry Facility, Institute of Biochemistry,

University of Lausanne:

P1 (CDR2 67-89) LVWTQRPFTRPSEVHMGKFTLKH [SEQ ID NO:3]
P2 (CDR3 114-136) VIYHPPNDPVVLFHPVRLVVTKG [SEQ ID NO:4]
30 P3 (neck region 168-184)TTTRSLPKPTAVVSSPG [SEQ ID NO:5]
P4 (CDR3 103-123) LQVTDSGLYRCVIYHPPNDPV [SEQ ID NO:6]
P5 (CDR3 103-119): LQVTDSGLYRCVIYHPP [SEQ ID NO:7]
P1isc* (P1 scrambled seq.) LTPKHGQRSTHVTKFRVFEPVML [SEQ ID NO:§]
P5sc* (P5 scrambled seq.) TDSRCVIGLYHPPLQVY [SEQ ID NO:9]

35 *This is a control peptide and indeed does not protect



the Conplenentarity Determ ning Regions (CDRs) of TREM 1. According to the
published crystal structure of TREM1, and in analogy with anti bodi es,
these residues are likely to be involved in cognate |igand recognition
(Radaev et al. (2003) Structure (Camb).Dec;11(12):1527- 35 & Kel ker, et al.
(2004) J Mol Biol. Sep 24;342(4):1237-48) (see Figure 1). One peptide (P1)
20 was designed in the CDR2 region and three peptides (P2, P4 and 135) in
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TREM 1 correspondl ng to the putative ligand binding s DR3) can
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the Inventors i'njected des at hours after LPS injection. 15 Only

i n the eapéfregimaamat FPTP@CH@T &Qe@) Wh%@%tﬁ‘tSthG%ﬁbW%WéPngpf ) Q!Mf‘e tavetefct i on
agai nst 3l 88 @opped to 50 % at 300 uM (p<0.05) and further down to 30 % at 150 uM as

compared to 20% of control mice, indicating a dose dependent effect of P1 (Figure 4). The

Inventors then investigated whether P1 protects against septic shock in the “CLP” model (Cecal
25 Ligation and Puncture is a widely used experimental model of sepsis). Mice treated with two

doses of P1 at 5 and 24 hours after CLP were protected from death as compared to control

treated mice (p=0.0791) although the difference was not statistically significant. 40 % of the

mice injected with P1 at 5 days after CLP survived compared to 5 % of mice treated with P3

peptide. At 10 days after CLP, the treated mice were still alive, indicating that P1 did not merely
30 delay mortality, but provided lasting protection (Figure 5).

Example 2: TREM-1 peptide P1 inhibits binding of soluble mouse TREM-1/lgG to TREM-1

ligand positive cells
Among TREM-1 derived peptides tested in CLP, peptides P1, P2 and P5 demonstrate a

35 protective activity. A possible mechanism of action could be the ability of TREM-1 derived

peptide to interfere with TREM-1/TREM-1 ligand interaction. To address this question the



dose of LPS (Figure 3). 80 %of the mice injected with P1 4 hours after LPS
survived endotoxaem a conpared to 60 % of mce treated 1 h before LPS and
10 % of mce treated with vehicle alone (p<0.001 and p<0.01 respectively).
Thus, P1 is effective even when injected after the outbreak of

endot oxaenm a. No |l ate death occurred o®8r one week, indicating that P1 did
not 20 nerely delay the onset of LPS lethality, but provided |asting
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ligand interaction. To address this question the 28 Inventors perforned
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Exudat e rom reated m ce. Perrtonea rom

i ce sm&%M ligation and puncture (CLP)-induced
perikkonitis were subjected to flow cytonetry analysis after incubation with
a PE- 5 conjugated anti-human 1gGl (Jackson | nmunoresearch, Bar Harbor,
USA). adehedstion with TREM 1 peptides was performed by pre-incubating cells
W th thgg nghgﬁgpgoﬁ&x&rm drAbbApRerfplodyept i des for 45 minutes on ice before

addi ng nil own In Figure 6, the Pl peptide, derived fromthe

CDR2 regi on tan wi%REnenpheaai@loonrﬁ@wmesamercsllqyéqﬁwE Té\déﬁﬁm'@hQai@waBteﬁégl on
hi bi t 4 H3R
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In nuri sepsi s by
gradient were washed and counted. In order to deplete the suspensions of lymphocytes, cells

were then plated in 24-well flat-bottom tissue culture plates (Corning, Corning, NY) at a
concentration of 5x10%/mL and allowed to adhere during 2 hours at 37°C. The resulting

25 lymphocyte suspension was discarded and the adhering monocytic cells were maintained in a
5% CO2 incubator at 37°C in complete medium (RPMI 1640, 0.1 mM sodium pyruvate, 2 mM
Penicillin, 50 pg/mL Streptomycin; Life Technologies) supplemented with 10% FCS (Invitrogen,
Cergy, France).

30 TREM-1 peptide
Using the human TREM-1 sequence in Gen-Bank, accession #AF287008 and the
mouse TREM-1 sequence #AF241219, a peptide “P5” (LQVTDSGLYRCVIYHPP; [SEQ ID
NO:7]; was chemically synthesized as a C-terminally amidated peptide (Pepscan Systems,
Lelystad, The Netherlands). The correct peptide was obtained in greater than 99% yield and
35 with measured mass of 1961 Da versus a calculated mass of 1962 Da and was homogeneous
after preparative purification, as confirmed by mass spectrometry and analytic reversed phase-
high performance liquid chromatography. A peptide “P5sc” containing the same amino-acids



Preparati on of nonocytes from peri pheral blood Ten nlL of peripheral bl ood
sanpl es were collected on EDTA-K from5 healthy volunteer donors
originating fromlaboratory staff. After dilution in RPM (Life

Technol ogi es, Grand Island, 20 NY) vlv, blood was centrifuged for 30 mn at
roomtenperature over a Ficoll gradi en29( Aner sham Pharmaci a, Uppsal a,

Sweden) to isolate PBMC. The cells recovered above the gradient were washed

and couRaePs bhﬂmwlﬁérehpséiﬁah@é 6rdePETEROACLYHEPLAVY; YSPOIDNGS) Rl | s were
then plated in 24-wel | flat-bottomtissue culture plates (Corning, Corning,

NY) at similglysyethesized 8pd 8¢rve% 28 6RICINLALER'| owed to adhere during 2 hours at
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o ohosiarass g Mhcing APt Fasralbigo. HErHiong Rites! dongsilss et HOMFEF Br 25"
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presence of pr ors d Pr kta | nhi bi tor;
vt ¢ r openeelamiter Ttighht i afa pLFh e nalint), S pef utiouiieh of TN
and | L-preparey and levels of NF- B p50 and p65 were determined according to the recommendations
of the manufacturer. All experiments were performed in triplicate and data are expressed as
means (SEM).
25
Identification and quantitation of STREM-1 release
Primary monocytes suspensions were cultured as described above. The cells were
treated with E.coli LPS (0111:B4, 1ug/mL) for 24 hours at 37°C. Cell-conditioned medium was
submitted to Western-blotting using an anti-TREM-1 monoclonal antibody (R&D Systems) in
30 order to confirm the presence of 27 kDa material recognized by anti-TREM-1. Soluble TREM-1
levels were measured by assessing the optical intensity of bands on immunodots by means of a
reflectance scanner and the Quantity One Quantitation Software (Bio-Rad, Cergy, France) as
reported elsewhere (18). Soluble TREM-1 concentration from each sample was determined by
comparing the optical densities of the samples with reference to standard curves generated with
35 purified TREM-1. All measurements were performed in triplicate. The sensitivity of this
technique allows the detection of STREM-1 levels as low as 5pg/mL.



ELI SA according to the recommendati ons of the manufacturer (BD Bi osciences,
San Diego, USA). To address the effect of P5 on NF- B activity in

nonocyt es, an ELI SA-based assay was performed (BD MercuryTM Transf act or
Kit, BD Biosciences). Mnocytes were cultured for 24 20 hours in the
presence of E.coli LPS (0111:84, 1 pg/R0), and / or an agonist anti-TREM 1
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al | ows 1TETOREACAACTCUGAGERNEL [dery i No2f0]l ow as 5pg/ni. 30 TREM 1 RT- PCR
Total nRNA was extracted from primry nonocytes cultured in the presence of

LPS us? ¥y a TRIzol reagent (Invitrogen), and reverse transcribed using

Super scABACRTCAGEABYTERACITRG; [SEQQ@W:@H% CDNA. RT-PCR conditions then
used for all reactions were 94C, 30s/65C, 30s/68C, 1 min for 30 cycles.

Amplification was performed with 2.5 nM Mgl 2, 0.2 mM dNTP, 2.0 U Tag

pol y5er@seREMMLZP9PM 5° and 3' oligonucleotide priners (Proligos, Paris,
France). The sequences of the 5 and 3' prinmer pairs used were the

f ol | ow GGACESAGACARBACCAAGACCIIBERIRANGARETCCGAGCTGE, [ SEQ | D NO 10]  and
GAGACAT, GTTGACTTGG, [SEQ ID NO 11] 15 for TREM 1 sv (19)

GGACGGAGAGATGCCCAAGACC; [SEQ I D NO 12] and ACCAGCCAGGAGAATGACAATG [SEQ ID
NO: 13] ACCAGCCAGGAGAATGACAATG; [SEQ ID NO:13]

20 for B-actin (used as housekeeping amplicon)
GGACGACATGGAGAAGATCTGG; [SEQ ID NO:14]
and
ATAGTAATGTCACGCACGATTTCC; [SEQ ID NO:15]

25 PCR products were run on agarose gels and visualized by ethidium bromide staining.

LPS-induced endotoxinemia in mice
After approval by the local ethical committee, male Balb/C mice (20 to 23g) were
randomly grouped and treated with E.coli LPS intraperitoneally (i.p.) in combination with P5 (in
30 500ul normal saline) or control vector before or after LPS challenge. In some experiments, 5ug
of an anti TREM-1 monoclonal antibody was administered i.p. one hour after LPS injection. The
viability of mice was examined every hour, or animals were sacrificed at regular intervals.
Serum samples were collected by cardiac puncture and assayed for TNF-a and IL-1B by ELISA
(BD Biosciences), and for sTREM-1 levels by immunodot.
35
CLP polymicrobial sepsis model
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expressed as CFU per mL of blood and CFU per mouse for the peritoneal lavage.

Statistical analyses

25 Serum sTREM-1 and cytokines levels were expressed as mean (xSD).The protection
against LPS lethality by P5 was assessed by comparison of survival curves using the Log-Rank
test. All statistical analyses were completed with Statview software (Abacus Concepts, Berkeley
CA) and a two-tailed P<0.05 was considered significant.

30
Results
A soluble form of TREM-1 is released from cultured human monocytes after stimulation
with E.coli LPS
To identify the potential release of STREM-1 in vitro, the Inventors stimulated human
35 monocytes with LPS and analyzed the conditioned culture medium by SDS-PAGE. LPS
stimulation induced the appearance of a 27-kDa protein in a time-dependent manner (Figure

7A). Western blotting analysis revealed that this protein was specifically recognized by a



I ncubated at 37C aerobically for 24 hours, and anaerobically for 48 hours.
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P5 was assessed by conparison of survi®al curves using the Log-Rank test.
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(Figure 8A). Both LPS and TREM-1 mAb mduced a strong activation of monocytic NF- B p50

and p65 and combined administration of LPS and TREM-1 mAb lead to a synergistic effect. P5
inhibited the NF- B activation induced by the engagement of TREM-1 but did not alter the effect
25 of LPS (Figure 8B).

Serum sTREM-1 levels of LPS-treated mice are increased
In order to determine whether sSTREM-1 was released systemically during endotoxemia
in mice, the Inventors measured serum sTREM-1 levels after LPS administration. Serum
30 sTREM-1 was readily detectable 1 hour after administration of an LDs, dose of LPS and was
maintained at peak plateau levels from 4 to 6 hours after LPS treatment (Figure 9).

TREM-1 peptide “P5” protects endotoxemic mice from lethality
Mice treated by a single dose of P5 60 min before a lethal dose (LD1q) of LPS were
35 prevented from death in a dose-dependent manner (Figure 10A). In order to investigate whether
P5 treatment could be delayed until after the administration of LPS, the Inventors injected PS5
beginning 4 or 6 hours after LPS injection. This delayed treatment up to 4 hours conferred



(Figure 8A). Both LPS and TREM1 mAb i nduced a strong activation of
nonocytic NF- B p50 and p65 and conbi ned adm ni stration of LPS and TREM 1
mMAb | ead to a synergistic effect. P5 inhibited the NF- B activation induced
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by 2 fold as shown in Table 4: 10 Table 4. Serum concentrations of TNF-a.
I L-10 and sTREM1 in endotoxemc mce. TNF-a (ng/nmL)IL-1(3 (ng/ nm)sTREM 1
( ng/ mL)Cantnalt H2 H4A H2 HA-3€b40t r 1.8tB1L. 03120, 10.80.21 124934824 94891898 P5
(1 GOpg) 2. 40. 50. 10. 10. 20. 10. 90. 24753724328 Engagenent of TREM1 is lethal to
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were treated with agonist anti-TREM-1 mAb in combination with the administration of an LDs,

15 dose of LPS. This induced a significant increase in mortality rate from 50% to 100% (Figure
10C).

P5 protects mice from CLP-induced lethality
To investigate the role of P5 in a more relevant model of septic shock, the Inventors
20 performed CLP experiments (Figure 11A). The control groups comprised mice injected with
normal saline or with the control peptide. In this model of polymicrobial sepsis, P5 still conferred
a significant protection against lethality even when administered as late as 24 hours after the
onset of sepsis. Interestingly, repeated injections of P5 had the more favourable effect on
survival (P<0.01). There was a dose response effect of P5 on survival (Figure 11B) and
25 cytokine production (Table 5). P5 had no effect on bacterial clearance (Figure 12).

Table 5. Serum concentrations of TNF-a, IL-18 and sTREM-1 at 24 hours after CLP.
TNF-a (pg/mL) IL-1B (pg/mL) sTREM-1 (ng/mL)




normal saline or with the control peptide. In this nodel of polym crobial
sepsis, P5 still conferred a significant protection against lethality even
when adm nistered as |late as 24 hours after the onset of sepsis.
Interestingly, repeated injections of P5 had the nore favourable effect on
survival (P<0.01). There was a dose redfonse effect of P5 on survival
(Figure 11 B) and 25 cytokine production (Table 5). P5 had no effect on
bacterial .c| earance, {{Figure 12)_,Tahle 5. S concentrations of TNF-a,
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released from cultured human monocytes after stimulation with E.coli LPS. Such a soluble form

was also detectable in the serum of endotoxemic mice as early as 1 hour after LPS challenge.
15 This is consistent with the implication of TREM-1 in the very early phases of the innate immune
response to infection (14, 15, 24). The mechanism by which sTREM-1 is released is not clearly
elucidated but seems to be related to an increased transcription of the TREM-1 gene.
Nevertheless, although incubation with a protease inhibitor cocktail does not alter the sSTREM-1
release, cleavage of the surface TREM-1 from the membrane cannot be totally excluded.
20 Interestingly, stimulation of human monocytes with such pro-inflammatory cytokines as TNF-q,
IL-1B or IFN-y induced very small sSTREM-1 release unless LPS was added as a co-stimulus.
The expression of an alternative mRNA TREM-1 splice variant (TREM-1sv) has been detected
in monocytes that might translate into a soluble receptor (18) upon stimulation with cell wall
fraction of Mycobacterium bovis BCG but not LPS (25). This was confirmed in this study as i)
25 LPS did not increase the level of mMRNA TREM-1sv in monocytes and ii) only a 27-kDa protein
was released by monocytes upon LPS stimulation and not the 17.5-kDa variant.
Although its natural ligand has not been identified (13, 14), engagement of TREM-1 on

monocytes with an agonist monoclonal antibody resulted in a further enhancement of pro-
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Endotoxemla is 5|mp|e to achieve experimentally, but imperfectly suited to reproduce

25 human sepsis, while polymicrobial sepsis induced by CLP is a more complex but better model,
including the use of fluid resuscitation and antibiotics. The latter was thus also used in this
study, and confirmed the dose-dependent protection provided by P5, even when administered
as late as 24 hours after the onset of sepsis. The favourable effect of PS5 was however unrelated
to an enhanced bacterial clearance.

30 One difficulty in the use of immunomodulatory therapies is that it is not possible to
predict the development of sepsis, and, thus, patients receiving those treatments frequently
already have well-established sepsis (6). Since P5 appeared to be effective even when injected
after the outbreak of sepsis, it could thus constitute a realistic treatment (24, 33).

By contrast, engagement of TREM-1 by an agonist anti-TREM-1 monoclonal antibody

35 mediated a dramatic increase of mortality rate in LPS-challenged mice: this further underscores

the detrimental effect of TREM-1 engagement during septic shock.
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i nci si Qfiatefsls afy Rictitdaed to a ligation of the distal half followed by two
punctures wth a &1 needle. A small

25 LPS-induced Endotoxinemia
Animals were randomly grouped (n=10-20) and treated with Escherichia coli LPS (O111:B4,
Sigma-Aldrich, Lyon, France) i.p. in combination with the TREM-1 or scrambled peptides.

CLP Polymicrobial Sepsis Model

30 The procedure has been described in details elsewhere (see Mansart, A. et al. Shock 19:38-44
(2003)). Briefly, rats (n=6-10 per group) were anesthetized by i.p. administration of ketamine
(150 mg/kg). The caecum was exposed through a 3.0-cm abdominal midline incision and
subjected to a ligation of the distal half followed by two punctures with a G21 needle. A small
amount of stool was expelled from the punctures to ensure potency. The caecum was replaced

35 into the peritoneal cavity and the abdominal incision closed in two layers. After surgery, all rats
were injected s.c. with 50 mL/kg of normal saline solution for fluid resuscitation. TREM-1 or

scrambled peptides were then administered as above.



amount of stool was expelled fromthe punctures to ensure potency. The
caecum was replaced 35 into the peritoneal cavity and the abdom nal i ncision
closed in two |ayers. After surgery, all rats were injected s.c. with 50
mJkg of normal saline solution for fluid resuscitation. TREM1 or scranbled
pepti des were then adm nistered as abo8®. 37 Haenodynam c Measurenents in
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descri Fofdes AR A. at al. Shock 19:38-44 (2003)). Briefly,
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Statistical analyses

Results are expressed as meantSD. Between-group comparisons were performed using
Student’ t tests. All statistical analyses were completed with Statview software (Abacus
25 Concepts, CA) and a two-tailed P<0.05 was considered significant.

Results

Endotoxinemia model
30 Following LPS administration, arterial pressures, aortic and mesenteric blood flows
dropped rapidly in control animals (scrambled peptides treated rats) while the heart rate
remained unchanged (Table 6). The decrease of arterial pressures and aortic blood flow was
delayed until the second hour in TREM-1 peptide treated animals with significantly higher values
by that time than in control animals. There was no difference between P1 and PS5 treated
35 groups. By contrast, none of these two peptides had any effect on the decrease of the

mesenteric blood flow (Table 6).



38 Arterial pH remained constant over time until the fourth hour after LPS
injection where it severely dropped in the control group only (Table 6).
The significant arterial lactate level elevation present in control aninmals
after the third hour was abolished by the TREM 1 peptides (Table 6). There
was no difference between P1 and P5 wi 8% regard to pH, arterial bicarbonate
5 and |l actate concentrations. As expected, a peak of TNF-a plasmatic
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P5 HO474491151648912. 86. 47. 330. 043. 41. 5 H149826992232811. 42. 77. 280. 065. 41. 4
H25104210118234b9. 21. 97. 320. 075.51. 6 H3517629321 b207 b6. 00.87.290.115.91.7
H4510268910 b156 b5.01.07.280.127.41.8b a p<0.05 P1 vs Controls 5 b p<0.05
P5 vs Controls CLP Model As the severity of the Inventors' nodel was at its
hi ghest 16 to 20 hours after the conpB8tion of the CLP, the Inventors chose
to investigate animals by the 16th hour. Inportantly, 10 there were no
deat hs Tabledr derhdtlysarbit parapeierstduridy tHSinditedbhdosiringmlas were flui d resuscitat ed,
none received antibiotics in order to strictly consider the role of the
pepti des. 40 There was a dramatic decline in arterial pressure in the
control animals over tinme, and by H24 systolic, diastolic and nmean arteri al
pressures were 587""‘@?8%?}9 2 Nr%g'r}-ig nrg 382 nieds pect pMel y. Haftatedecr ease
was al nost totally i shedw9 hﬁ'i'%ﬂ?% tPlg q?t‘%’nt with no €BHH i cant

di fference between H16 and H24 (Fi'gUi{E . Y™ was no difference between
P1 5 angyfie treated rats. TREM 1 peptides also prevented the aortic and
mesenteric bl odal fl48as1decre2as® obsassared i n16683.401 ABIs0d3s ( Baabs 7). The
protective effect on nesenteric blood flow alterations was even higher
under PS5 treatgent.sdbey rel ghiye pr gvationg gfs Pl Ooﬂ.zétlo. vvq&tiﬁgt rel ated
to an increased heart rate, since the latter was rather slower than in
control aninmals, (Table 7). 10 _The progrgssive netabolic acidosis that

devel oped in céhtr ' s wd&2dt t enddfed by tHhe&3P1 pbptodd, afPt8Fnost
abrogated by P5. The sane protective trend was observed for arteri al

| act ate el evathibn w900 notees Bif onosIsdY ef f ex8tiof P57.06RANe 7).9+188° Tabl e 7.
Henodynam ¢ and sel ect ed bi ochem cal parameters during CLP pol ym crobi al

sepsis Aortic hMesergigiiec Hgapte Rat egdikood bl ppgh d | ow hlBipar ReRas ¢rLact at e

P1
HO 464425 11610 49+11 12.0£3.7 7.32+0.04 2.740.1
H1 492+26 119+14 39+12° 10.5£1.7 7.29+0.04 4.9+1.1
H2 492426 113421 26142 7.742.7 7.30+0.01 5.0:0.9
H3  480%30 97+29° 22182 5.0£1.0 7.2640.06  5.7:0.7°
H4  480+20 92+7° 16462 4.8+0.9 7.26£0.08°  7.9+1.7°
P5
HO 474449 11516 4819 12.846.4 7.33+0.04 3.4%15
H1 498+26 99122 3218 11.442.7 7.28+0.06 5.411.4
H2 510442 10118 23+4° 9.2+1.9 7.32+0.07 5.5+1.6
H3 517462 93+21° 20+7° 6.0£0.8 7.29+0.11 5.9+1.7°
H4 510126 89+10° 15¢6° 5.0£1.0 7.2840.12°  7.4+1.8°

@ p<0.05 P1 vs Controls
5 'p<0.05 P5vs Controls

CLP Model
As the severity of the Inventors’ model was at its highest 16 to 20 hours after the
completion of the CLP, the Inventors chose to investigate animals by the 16™ hour. Importantly,
10 there were no deaths before this time point. Although all animals were fluid resuscitated, none

received antibiotics in order to strictly consider the role of the peptides.
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Aortic .
Heart Rate blood I\gliiedn:liw H Bicarbonate Lactate
(bpm) flow . P (mmol/L) (mmol/L)
(mL/min) (mb/min)
Control ab b b b
16 516+44* 3810 10.6+3.0 7.310.07 16.9+2.7 47415
H20  543+35°° 19+#11%® 4.331.5° 7.23+0.05*° 12.05.6*" 8.5+1.4%P
H24 480420 14+9%° 2.5+0.7° 7.17£0.01%° 10.3+3.3° 10.8+1.9%°
P1
H16  462+16° 41£12 13.57.2 7.32+0.04 16.8+4.4 4.9+0.4
H20  480+30° 284172 5.3+3.0° 7.31+0.18° 16.045.4° 5.3+1.1%¢
H24 420+30 22+16° 4.5+2.1° 7.24+0.06%° 11.2+0.8° 6.8+0.9%°
P5 b b b b
H16  460%17 41114 15.3+3.5 7.35+0.01 18.6+2.0 3.3+0.4
H20  500%17° 315° 11.026.9°°  7.3410.01° 18.00.9° 3.640.9°
H24 510420 28+8° 8.5¢3.5°°  7.36£0.01°¢ 17.1£0.9%¢ 4.9+1.1°°

p<0 05 P1 vs Controls
20 " p<0.05 P5 vs Controls

° p<0.05 P5 vs P1
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The decrease in inflammatory cytokine production could partly explain the effect noted
25 on blood flows. Indeed, although the list of potential cytokine mediators of myocardial
depression is long, TNF-a and IL-1B have been shown to be good candidates Both these latter
cytokines depressed myocardial contractility in vitro or ex vivo. Moreover, the neutralization or
removal of TNF-a or IL-1B from human septic serum partly abrogates the myocardial
depressant effect in vitro and in vivo. Although P1 and P5 had an identical action on blood flows
30 and arterial pressure during endotoxinemia, their action on cytokine production differed with only
a slight effect of P1 on plasma TNF-a and IL-18 concentrations. The protective role of the
TREM-1 peptides could therefore be only partly related to their action on cytokine release, or
involve redundant pathways.
The modulation of the TREM-1 pathway by the use of small synthetic peptides had
35 Dbeneficial effects on haemodynamic parameters during experimental septic shock in rats, along

with an attenuation of inflammatory cytokine production.
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9. A pol ypeptide according to claim3 wherein the native TREM1 protein
sequence is the 35 nouse sequence identified as SEQID NO 2 and the CDR2
and CDR3 sequences are RPFTRP and HPPND respectively. 46 10. A polypeptide
according to claim9 wherein the at least 3 amino acids fromthe CDR2 or
CDR3 sequences are HPP. 11. A pol ypept#de according to claim9 wherein the
at least 3 amno acids fromthe CDR2 or 5 CDR3 sequences are HPPN. 12. A
pol ype@LAIMSaccording to claim9 wherein the at least 3 amno acids fromthe
CDR2 or CDR3 sequences are HPPND. 10 13. A polypeptide according to claim9
wherein the at least 3 amino acids fromthe CDR2 or CDR3 sequences are

RPFTRP.1. 14. AApmmepne@tbrdsnmg:om@lbngotetseqnyn@‘s deheedafremectbmgocba’m&)fmer ein

said p tide. is ar.ac to, treat, aneliorate, or
esseh TR i EhaspclBtsed ) e Ehiilo ygt Bmelarals, CElEseE e RERRER:  one.
15. A rs@bsip,@éb'tidehdbk\dr@epﬁsmlsémt@hssequence identity to sequence any one
of SEQID NOCS: 3, 4, 6, 7, 16, 17, 18 or 19 and characterised by the
ability to treat, aneliorate, or lessen the synptons of sepsis, septic

shock o semspcﬂydeph@e a@@ﬁauhgwaaﬁm Woeretn S04 pOI9péptide c@ﬁwpﬁewféw:aetrﬁﬁ@ol D NGCs:
3, 4, 6, 7 its active fragnents, anal ogues, and

deri vatqoowouéﬁﬂ“%%‘r'%?fe?&ﬁ'%EEE%1 PI¥IRbhi ity to treat, anmeliorate, or

| essen the synptons of sepsis, septic shock or sepsis- |i ke conditions. 25
17. A poI ypeptide having at |east 80% sequence identity to the sequence SEQ
| D Mos:3:-3, A TREM- 1790'1@39“?? hayipg gpti-sepsimer ai=sertic éP?Cé(éft'b'ib’ whigh gensists 9f o

treat qga%oﬁt.gmetsbeué{w% 19f255a$ﬂﬁb %mhé é%%ﬁéihé 't&thaﬂ\”thﬁEM- Eﬁﬁo‘tﬁm' east
two consecutive ani no acid deri ve from a TR rot ei n.

30 18. SRAENCSEYEIEh 'aeluﬁ%ﬁ/atd@a%@ 3ning @c's&@ﬁyp@éa%@ﬁ)& qrd%[PB?» $SaYeHCeH O éeau@hce
SEQ 1 D NN aueRce th whieh ofe oﬂﬁmorelgmm%%cﬁs a1=§ sé‘tB‘éilltLﬁg@E@rgeﬁfa‘tﬁQ? with ahBﬁefJ‘b' lity

to treat sepsis, septic shock or sepsis-| condi tions, Wwherein

pept i deaMiae agjd pravided. hW@@f&ﬂﬁ@é@aﬁﬁ %@n@mW@Sé@W@e&QRZQHCD%rﬁWSor
CDRgs 05 na_ ﬁiu%o&e(nﬂ quérite di) bE@) Wk@g abBhe/ Bpl%tg%? $IR a?ﬁ@f%hﬁlnpfo a
encodi ng a pol ypepti de aV|ng substantlal sequence identity to the sequence
SEQ | D hetesologousspolypeptide.16, 17, 18 or 19 and characterised by the ability
to treat sepsis, septic shock or sepsis-like conditions. 47 20. A vector

whi ch contains a pol ynucl eoti de capabl e of encodi ng a pol ypepti de havi ng at

| east dbout ASpolyraptdeaceording te Claip B wherein theqative ERENMD! pteioseqaence is the 7,

16, 17, h hanYeqbénce identified as SEQ ID No 1 and the CDR2 and CDR3 sequences are RPSKNS
20 and QPPKE respectively.

5. A polypeptide according to claim 4 wherein the at least 3 amino acids from the CDR2 or
CDR3 sequences are QPP.

25 6. A polypeptide according to claim 4 wherein the at least 3 amino acids from the CDR2 or
CDR3 sequences are QPPK.
7. A polypeptide according to claim 4 wherein the at least 3 amino acids from the CDR2 or
CDR3 sequences are QPPKE.

30
8. A polypeptide according to claim 4 wherein the at least 3 amino acids from the CDR2 or

CDR3 sequences are RPSKNS.

9. A polypeptide according to claim 3 wherein the native TREM-1 protein sequence is the
35 mouse sequence identified as SEQ ID NO: 2 and the CDR2 and CDR3 sequences are RPFTRP
and HPPND respectively.



and characterised by the ability to treat sepsis, septic shock or
sepsis-like conditions 5 21. A pol ypeptide according to any one of clains 15
to 20 wherein said pol ypeptide conprises |less than 30 conti guous ani no
acids of a native TREM1 protein. 10 15 22. A conposition conprising a

pepti de or polypeptide of any one of tWK& preceding clainms 23. The peptide
or pol ypeptide of any one of the preceding clains for use in therapy 24. The
pepti deloor popolpRptide acedrding Yo Blain 9whiehsin theest Rstishg aflind 8&d$ REMURE CDR2tJEr apy
in the at ment of i's, septic shock or sepsis-like conditions 25. Use
of the Cpté%fﬁweape%gr ptide of any one of the preceding claims in the
manuf acture of a nedicanent for the treatnent of sepsis, septic shock or

sepsi s-|.ike conditions 26. A netho f treating or aneliaqrating sepsis,
septi ¢ dhoc ik GVRSDEF BeGaTins (BRI © uherain e atipsLaaies a0k lipmilas ROR2 o

adm fi BCEHR3I sequenedes@peppical |y effective anount of a peptide or pol ypeptide
of any one of the preceding clains to a subject 27. The nethod of claim 26
where in said peptide or polypeptide has substantial sequence 25 identity
to sequence ASESRAdpiNERecatding to Blaint 9 whreir the atfedt 3 hthindScidd smkd BBk
claim 26, wherein said lggﬁtlde or polypeptide is SEQ 1D NOS: 3, 4, 6, 7,

16, 17,CQ'§36?QUPQC%?ar§rHaP Pve fragnent, anal ogue or derivative of SEQ ID
NCS: 3, 4, 6, 7, 16, 17, 18 or 19 30 29. The nethod of claim 26, wherein
sai d peptide or polypeptide has at |east about 80% sequence identity to SEQ
| D Nos: 133, A pelypeptide gecording txclgim 9 vhgrein therat fapst3 gmine acdidnirey the fds or
conposignhRfseduentéS£ale RBPFRS, septic shock or 35 sepsis-like conditions,
conprising: providing a TREM 1 peptide or TREM 1 pol ypepti de; contacting an
animal in a suitable nodel with the TREM1 peptide; 48 determning if there

was a dul g i Lk J S, | i ease | N SULY| el cat es
AU 'p%@gé%‘hdte ecﬁ'a R} tgaaygfmne' dteddind GaiRrRS whérdimsHid Eglgé?pélhg%'

that the TREM eptide _ for treating sepsis, Se “shock or
sepsi s-ahafasterisesay theohdlity ® tegat, amelisratecqrilessen thesyraptomsof sepaih s&plin shock

co Sid IARIEPESH Lo any one of the preceding clains wherein the
[ ngii)%atc%rgga?g Igé;pcg{ldgggr septic-shock. SEQUENCE LI STI NG <110> Bi oXel | SpA

15. A polypeptide having substantial sequence identity to sequence any one of SEQ ID
NOS: 3, 4, 6, 7, 16, 17, 18 or 19 and characterised by the ability to treat, ameliorate, or lessen
the symptoms of sepsis, septic shock or sepsis-like conditions

20
16. A polypeptide of sequence SEQ ID NOS: 3, 4,6, 7, 16, 17, 18 or 19, its active
fragments, analogues, and derivatives, and characterised by the ability to treat, ameliorate, or
lessen the symptoms of sepsis, septic shock or sepsis-like conditions.

25 17. A polypeptide having at least 80% sequence identity to the sequence SEQ ID NOS: 3, 4,
6,7, 16, 17, 18 or 19 and characterised by the ability to treat sepsis, septic shock or sepsis-like
conditions and having at least two consecutive amino acids derived from CDR2 or CDR3 of a
TREM-1 protein.

30 18. A polypeptide having at least 80% sequence identity to the sequence SEQ ID NOS: 3, 4,
6, 7, 16, 17, 18 or 19 and characterised by the ability to treat sepsis, septic shock or sepsis-like
conditions, wherein the peptide has at least three consecutive amino acids derived from CDR2
or CDR3 of a TREM-1 protein.

35 19 An isolated polynucleotide capable of encoding a polypeptide having substantial
sequence identity to the sequence SEQ ID NOS: 3, 4, 6, 7, 16, 17, 18 or 19 and characterised
by the ability to treat sepsis, septic shock or sepsis-like conditions.



Universite Henri Poincare - Nancy 1 Faure, Glbert G bot, Sebastien

Pani na, Paola Passini, Nadia <120> Therapeutic peptides and nethod <130>
BXL- P037 <150> GB 0426146.7 <151> 2004-11-29 <160> 23 <170> Patentln
version 3.3 <210> 1 <211> 234 <212> PRT <213> Honp sapiens <400> 1 Met
Arg Lys Thr Arg Leu Trp Gy Leu Leu TrA7’Met Leu Phe Val Ser 1 5 10 15 Qu
Leu Arg Ala Ala Thr Lys Leu Thr Qu Qu Lys Tyr Qu Leu Lys 20 25 30 du
Gy A@n Thr Leu Asp Val Lys Cys Asp Tyr Thr Leu Gu Lys Phe 35 40 45 Ala
Ser Ser,,dn Llys. Al g.Tr nllelle Ara Asp Ay Ju. Met Pro 50,55 60, Lys
The Lol a AR Soriails pefivaliiedt ABRbIsSY engading 4pqiferid8 hagngat 50° g
Val G \ledkt gbout80P4 sequencéddentity o thersekjuencasREGRIIB NBS: 3,416 &£U6, 8B, Bra® Arg

Val Ar Val Asn Leu (.n Val u Asp. Ser Ay Leu Tyr, G n .100 105 110 Cys
val ||%%&‘a@°t?”ﬁ?%b¥>ﬁ}? %}‘Ey EﬁatﬁeagPSPﬁlf'sseRg“t stogk °ﬁ>ﬁ%PSAé'PJ<eA diibhg 150 125 11 e
Arg 3eu Val Val Thr Lys Ay Phe Ser Ay Thr Pro Ay Ser Asn 130 135 140 Qu
Asn Ser21Thr AGpcg]y;SAc\asp%dé/ %l:co-lr_giaglfcy gn)} c|>r$e c|>3tr c?airarsqs-{g rzom\%rJP rsailc'%sélyp%ét%ewo 155 160

comprises less than 30 contiguous amino acids of a native TREM-1 protein.

22. A composition comprising a peptide or polypeptide of any one of the preceding claims

10
23. The peptide or polypeptide of any one of the preceding claims for use in therapy
24. The peptide or polypeptide of any one of the preceding claims for use in therapy in the
treatment of sepsis, septic shock or sepsis-like conditions

15

25. Use of the peptide or polypeptide of any one of the preceding claims in the manufacture
of a medicament for the treatment of sepsis, septic shock or sepsis-like conditions

26. A method of treating or ameliorating sepsis, septic shock or sepsis-like conditions in a
20 subject, comprising:
administering a therapeutically effective amount of a peptide or polypeptide of any one of the

preceding claims to a subject

27. The method of claim 26 where in said peptide or polypeptide has substantial sequence
25 identity to sequence SEQ ID NOS: 3, 4, 6,7, 16, 17, 18 or 19.

28. The method of claim 26, wherein said peptide or polypeptide is SEQ ID NOS: 3, 4, 6, 7,
16, 17, 18 or 19 or an active fragment, analogue or derivative of SEQ ID NOS: 3, 4, 6, 7, 16, 17,
18 or 19

30
29. The method of claim 26, wherein said peptide or polypeptide has at least about 80%
sequence identity to SEQ ID NOS: 3,4, 6,7,16, 17,18 or 19

30. A method of screening compounds or compositions to treat sepsis, septic shock or
35 sepsis-like conditions, comprising:
providing a TREM-1 peptide or TREM-1 polypeptide;
contacting an animal in a suitable model with the TREM-1 peptide;



1 Ala Leu Cys Pro Leu Tyr Thr Ser Pro Arg Thr Val Thr A n Ala Pro 165 170
175 Pro Lys Ser Thr Ala Asp Val Ser Thr Pro Asp Ser Qu Ile Asn Leu 180 185
190 Thr Asn Val Thr Asp Ile Ile Arg Val Pro Val Phe Asn Ile Val Ile 195 200
205 Leu Leu Ala Ay Ay Phe Leu Ser Lys Ser Leu Val Phe Ser Vval Leu 210 215
220 Phe Ala Val Thr Leu Arg Ser Phe Va#8Pro 225 230 <210> 2 <211> 230
<212> PRT <213> Mus nuscul us <400> 2 Met Arg Lys Ala Ay Leu Trp Ay Leu Leu
Cys Val Phe ch#mVﬁﬂg iPHere Uva5alﬁodlﬁatﬁ1hh ¥elsep¥is, ihatefl ah ihtread@in dudlivdd U G u
Gu Arg Tyr Ley Val 20 25 3 n. Thr Leu Thr Val %

Phe AsIAe DRt oo RE-1 pRptidi mi bR el for Genting Tersi sopl SHORK Bf SPPRgHEe
Pro Aspofdiionsys G u Pro 50 55 60 Leu Thr Leu Val Val Thr A n Arg Pro Phe
Thr Arg Pro Ser Gu Val 65 70 75 80 H's Met Ay Lys Phe Thr Leu Lys H s Asp
Pro Ser Gu Ala Met Leu 85 90 95 Gdn Val A n Met Thr Asp Leu G n Val Thr
Asp ser31dy A idé\"e@ct QQe]rﬁéth r 6fapoéitiondcBorliig thliapy Bhe ofthe phsdedivgP Pr o
Val Val Leu Pﬂyﬁﬂd Ol %g Val péﬁ?é) Egﬁogg@ 52 y?hr oLys Glydggr Ser
Asp ValCigihe whereipthg 'WFat'OM@S%R'? ArAFPYC-BNCK | e Pro Ile Thr Arg Leu Thr G u
Arg Pro Ile Leu Ile Thr Thr



145 150 155 160 Lys Tyr Ser Pro Ser Asp Thr Thr Thr Thr Arg Ser Leu Pro Lys
Pro 165 170 175 Thr Ala Val Val Ser Ser Pro Ay Leu Gy Val Thr Ile Ile Asn
Gy 180 185 190 Thr Asp Ala Asp Ser Val Ser Thr Ser Ser Val Thr Ile Ser Val
Ile 195 200 205 Cys Ay Leu Leu Ser Lys Ser Leu Val Phe Ile Ile Leu Phe Ile
Val 210 215 220 Thr Lys Arg Thr Phe Gy 225 230 <210> 3 <211> 23 <212>
PRT <213> Mus nuscul us <220> <221> DOVAIN <222> (6)..(11) <223> TREM 1
Conpl enentarity Determ ni ngf%%ﬂ’%n"f%ﬁ% 2 <400> 3 Leu Vval Vval Thr @n Arg
Pro Phaidhr sAbgeilr per Gu Val Hs Mt 1 5 10 15 @y Lys Phe Thr Leu Lys
Hs 20 <21@nidersi2d Hen2B Poiddabe PRVan€g1B> Mus nuscul us <220> <221> DOVAI N
<222> (4).. (Faz;re:~223bbeTREMl Conpl enentarity Determ ning Region (CDR) 3 <400>
4 Val lle T rlnﬁssg%;trb% Asn Asp Pro Val Val Leu Phe His Pro Val 1 5 10 15
Arg Leu Val pNaliathrplyls Gly

<120> Therapeutic peptides and method

<130> BXL~PO3?

<150> 6B O4E2bluUk.?
<151> 2004-11-29

<ikO> 23

<170> PatentIn version 3.3

<210> 1

<2ll> 234

<gle> PRT

<213> Homo sapiens

<4o0> 1

Met Arg Lys Thr Arg Leu Trp Gly Leu Leu Trp Met Leu Phe Val Ser
1 5 10 15

Glu Leu Arg Ala Ala Thr Lys Leu Thr Glu Glu Lys Tyr Glu Leu Lys
20 25 30

Glu Gly Gln Thr Leu Asp Val Lys Cys Asp Tyr Thr Leu Glu Lys Phe

Ala Ser Ser Gln Lys Ala Trp Gln Ile Ile Arg Asp Gly Glu Met Pro
50 55 L0

Lys Thr Leu Ala Cys Thr Glu Arg Pro Ser Lys Asn Ser His Pro Val
LS 70 75 ao

Gln Val Gly Arg Ile Ile Leu Glu Asp Tyr His Asp His Gly Leu Leu

Arg Val Arg Met Val Asn Leu Gln Val Glu Asp Ser Gly Leu Tyr Gln
100 105 110

Cys Val Ile Tyr Gln Pro Pro Lys Glu Pro His Met Leu Phe Asp Arg
115 120 1e5

Ile Arg Leu Val Val Thr Lys Gly Phe Ser Gly Thr Pro Gly Ser Asn
130 135 140

Glu Asn Ser Thr Gln Asn Val Tyr Lys Ile Pro Pro Thr Thr Thr Lys
145 150 155 1L0



20 3 <210> 5 <211> 17 <212> PRT <213> Mus nuscul us <220> <221> DOVAIN
<222> (1)..(17) <223> TREM 1 neck regi on connecting the V-type

i mmunogl obulin Ig-like domain to the transmenbrane domain <400> 5 Thr Thr
Thr Arg Ser Leu Pro Lys Pro Thr Ala Val Val Ser Ser Pro 1 5 10 15 Gy <210>
6 <211> 21 <212> PRT <213> Mus nuscul us <220> <221> DOVAIN <222>
(15).(19) <223> TREM 1 Conplenentarity Determ ning Region (CDR) 3 <400> 6
Leu G n Val Thr Asp Ser Ay Leu Tyr Arg Cys Val Ile Tyr Hs Pro 1 5 10 15
Pro Asfy Al RL9 YR Lmzq §2ﬂ9>8$~P$3Lﬂ> %%~v§?lg3 EﬁIATgyg? Mus nuscul us
<220> <221> IhuhKZ 2> (15). (1me<223> partial ThREM 1 Conpl ementarity
Determ ning Region (CDR) 3

Pro Lys Ser Thr Ala Asp Val Ser Thr Pro Asp Ser Glu Ile Asn Leu
1a0 145 190

Thr Asn Val Thr Asp Ile Ile Arg Val Pro Val Phe Asn Ile Val Ile
195 200 205

Leu Leu Ala Gly Gly Phe Leu Ser Lys Ser Leu Val Phe Ser Val Leu
cl0 215 ccl

Phe Ala Val Thr Leu Arg Ser Phe Val Pro
ces 230

<2lfo> ¢

<211> 23D

<2le> PRT

<213> Mus musculus

<ygo> @
Met Arg Lys Ala Gly Leu Trp Gly Leu Leu Cys Val Phe Phe Val Ser
1 5 10 15

6lu Val Lys Ala Ala Ile Val Leu Glu Glu Glu Arg Tyr Asp Leu Val
c0 25 30

Glu Gly Gln Thr Leu Thr Val Lys Cys Pro Phe Asn Ile Met Lys Tyr
35 4o 45

Ala Asn Ser Gln Lys Ala Trp Gln Arg Leu Pro Asp Gly Lys Glu Pro
50 585 LD

Leu Thr Leu Val Val Thr Gln Arg Pro Phe Thr Arg Pro Ser Glu Val
°1] 7?0 7?5 ao

His Met Gly Lys Phe Thr Leu Lys His Asp Pro Ser Glu Ala Met Leu
as 90 95

Gln Val Gln Met Thr Asp Leu Gln Val Thr Asp Ser Gly Leu Tyr Arg
100 105 110

Cys Val Ile Tyr His Pro Pro Asn Asp Pro Val Val Leu Phe His Pro
115 120 125

Val Arg Leu Val Val Thr Lys Gly Ser Ser Asp Val Phe Thr Pro Val
130 135 140



<400> 7 Leu A n Val Thr Asp Ser Ay Leu Tyr Arg Cys Val Ile Tyr Hs Pro 15
10 15 Pro 4 <210> 8 <211> 23 <212> PRT <213> Artificial <220> <223>

synt hesi sed scranbl ed ami no aci d sequence of SEQ ID NO 3 <400> 8 Leu Thr Pro
Lys Hhs Gy Gn Arg Ser Thr H's Val Thr Lys Phe Arg 1 5 10 15 Val Phe Qu
Pro Val Met Leu 20 <210> 9 <211> 17 <212> PRT <213> Artificial <220>
<223> synt hesi sed scranbl ed ami no acid sequence of SEQ ID NO 7 <400> 9 Thr
Asp S GyL H s, Pro.Pro Leu nyal 15 10 15 Tyr
<210>eIr AEI%Z%C’ ! 5 Thr z §X"3>A"ﬂ\rp"° Tt 4 %2909'" %&3> RT- PCR pri mer
<220> <221> pri rrer-bl nd <222> (1) (22) <223> RT-PCR 5' prinmer for TREM 1

Lys Tyr Ser Pro Ser Asp Thr Thr Thr Thr Arg Ser Leu Pro Lys Pro
1k5 170 175

Thr Ala Val Val Ser Ser Pro Gly Leu Gly Val Thr Ile Ile Asn Gly
140 145 190

Thr Asp Ala Asp Ser Val Ser Thr Ser Ser Val Thr Ile Ser Val Ile
195 200 205

Cys Gly Leu Leu Ser Lys Ser Leu Val Phe Ile Ile Leu Phe Ile Val
210 215 2c0i

Thr Lys Arg Thr Phe Gly
2es 230

<gl0> 3

<21ll> 23

<21l2> PRT

<213> Mus musculus

<220>

<22l> DOMAIN

<gge> (h)..(11)

<223> TREM-1 Complementarity Determining Region (CDR) &2

<4g0> 3

Leu Val Val Thr Gln Arg Pro Phe Thr Arg Pro Ser Glu Val His Met
1 5 10 15

Gly Lys Phe Thr Leu Lys His
20

<21l0> 4

<2ll> 23

<2l2> PRT

<2l3> Mus musculus

<220>

<22l> DOMAIN

<BE2> (4)..(8)

<223> TREM-1 Complementarity Determining Region (CDR) 3

<ug@> oy
Val Ile Tyr His Pro Pro Asn Asp Pro Val Val Leu Phe His Pro Val
1 5 10 15

Arg Leu Val Val Thr Lys Gly
c0



<400> 10 ttgtctcaga actccgagct gc <210> 11 <211> 22 <212> DNA <213>
Artificial <220> <223> RT-PCR priner <220> <221> priner-bind 22 5 <222>
(1)..(22) <223> RT-PCR 3" prinmer for TREM 1 <400> 11 gagacatcgg cagttgactt
gg <210> 12 <211> 22 <212> DNA <213> Artificial <220> <223> RT-PCR
primer <220> <221> priner-bind <222> (1)(22) <223> RT-PCT 5 prinmer for
TREM | sv <400> 12 ggacggagag atgcccaaga cc <210> 13 <211> 22 <212> DNA
<213> Anpificial <220> <223> RT-PCR primer <220> <221> primer-bind

<211> 17

<2le> PRT
<2l3> Mus musculus

<220>

<22l> DOMAIN

<gee> (1)-.-(17?)

<223> TREM-1 neck region connecting the V-type immunoglobulin Ig-like
domain to the transmembrane domain

<400> 5§

Thr Thr Thr Arg Ser Leu Pro Lys Pro Thr Ala Val Val Ser Ser Pro
1 5 10 15

Gly

<210> b

<211l> 21

<glg> PRT

<21l3> Mus musculus

<g220>

<2el> DOMAIN

<gee>  (15)..(17)

<223> TREM-1 Complementarity Determining Region ({DR) 3

<4p0> b

Leu Gln Val Thr Asp Ser Gly Leu Tyr Arg Cys Val Ile Tyr His Pro
1 5 10 15

Pro Asn Asp Pro Val
c0

<2ld> 7

<2ll> 17

<gle> PRT

<213> Mus musculus

<2ci>

<2el> DOMAIN

<gee> (158)..(17)

<g23d> partial TREM-1 Complementarity Determining Region (CDR) 3

<4go> v

Leu Gln Val Thr Asp Ser Gly Leu Tyr Arg Cys Val Ile Tyr His Pro
1 5 10 15

Pro



<222> (1)(22) <223> RT-PCR 3' primer for TREM 1sv <400> 13 accagccag9
agaatgacaa tg <210> 14 <211> 22 <212> DNA <213> Artificial <220> <223>
RT-PCR primer <220> <221> primer-bind <222> (1)(22) <223> RT-PCR 5' priner
for beta-actin <400> 14 ggacgacat g gagaagatct 99 <210> 15 <211> 24 <212>
DNA <213> Artificial 22 22 22 22 6 <220> <223> RT-PCR prinmer <220> <221>
prineQ- '9d <222> (1)..(24) <223> RT-PCR 3" prinmer for beta-actin <400> 15
atagtqé %; égcgcaogat ttcc <210> 16 <211> 23 <212> PRT

<2le> PRT
<2l3d> Artificial

<2eld>
<223> synthesised scrambled amino acid sequence of SEQ ID NO:3

<ypo> 8

Leu Thr Pro Lys His Gly 61ln Arg Ser Thr His Val Thr Lys Phe Arg
1 5 10 15

Val Phe Glu Pro Val Met Leu
20

<2l0> 19

<2ll> 17

<2l2> PRT

<2l3> Artificial

<2eld>
<223> synthesised scrambled amino acid sequence of SEQ ID NO: 7

<4po> 19

Thr Asp Ser Arg Cys Val Ile Gly Leu Tyr His Pro Pro Leu Gln Val
1 5 10 15

Tyr

<2l0> 10

<2ll> 22

<21le> DNA

<2l3> Artificial

<eeld>
<g23d> RT-PCR primer

<2e20>

<g2l> primer_bind

<gegeg> (1) ..(2a)

<g23d> RT-PCR 5' primer for TREM-1

<ypo> 10
ttgtctcaga actccgagct gc ee

<2l0> 1l
<21l1l> 22
<2le> DNA
<2l3> Artificial

<220>
<gg3> RT-PCR primer

<220>
<2el> primer_bind



<213> Hono sapi ens <220> <221> DOVAIN <222> (6)..(11) <223> TREM 1

Conpl enentarity Determ ning Region (CDR) 2 <400> 16 Leu Ala Cys Thr Qu Arg
Pro Ser Lys Asn Ser Hs Pro Val Gdn Val 15 10 15 Ay Arglle Ile Leu Qu
Asp 20 <210> 17 <211> 23 <212> PRT <213> Honp sapi ens <220> <221> DOVAI N
<222> (4)..(8) <223> TREM 1 Conpl enentarity Determ ning Region (CDR) 3 <400>

17 Val IIe Tyr Gn Pro Pro Lys GQu Pro Hs Met Leu Phe Asp Arg Ile 1 5 10
15 Arg é é’ ’Thr dy 2 <210> 18 <211> 21 <212> PRT <213> Hono
sapi ensE SRR T (15)..(19) 24 7 <223> TREM 1
Conplemaniamuty Deternlnlng Region (CDR) 3 <400> 18 Leu G n Val Gu Asp Ser
Ay Laegdyatcghncagysgadalt ¢de Tyr G n Pro 1 5 10 15 22

<210> 12

<211> 22

<212> DNA

<2l3> Artificial

<2e0>
<223> RT-P(R primer

<220>

<22l> primer_bind

<gge> (1) ..(2a)

<g23> RT-PCT 5' primer for TREM-lsv

<yoo> 12
ggacggagag atgcccaaga cc cc

<2l0> 13
<21ll> @22
<2le> DNA
<2l3> Artificial

<220>
<2e3> RT-PCR primer

<220>

<22l> primer_bind

<gee> (1)..(22)

<ge3> RT=-PC(R 3' primer for TREM-1lsv

<yoo> 13
accagccagg agaatgacaa tg ee

<210> 1y
<2ll> @22
<2l2> DNA
<2l13> Artificial

<220>
<223> RT-PCR primer

<eeld>

<22l> primer_bind

<gge> (1)..(22)

<223> RT-PC(R §' primer for beta-actin

<4p0> 14
ggacgacatg gagaagatct gg e

<21l0> 15

<21ll> 24

<2l2> DNA

<213> Artificial



Pro Lys Gu Pro Hs 20 <210> 19 <211> 17 <212> PRT <213> Hono sapi ens
<220> <221> DOVAI N <222> (15)(17) <223> partial TREM 1 Conpl enentarity
Determ ng Region (CDR) 3 <400> 19 Leu A n Val GQu Asp Ser Ay Leu Tyr @n
Cys Val Ile Tyr An Pro 1 5 10 15 Pro <210> 20 <211> 6 <212> PRT <213>
Hono sapi ens <220> <221> DOVAIN <222> (1)(6) <223> TREM 1 Conpl enmentarity
Determ ning Region (CDR) 2 <400> 20 Arg Pro Ser Lys Asn Ser 1 5 <210> 21
<211> 5ags212> PRT <213> Honp sapi ens <220> <221> DOVAIN <222> (1)(5)
<223> Jd3zM RtCooplpeimst arity Determ ni ng Region (CDR) 3 <400> 21 dn Pro Pro
Lys u 15

<220>

<g22l> primer_bind

<gee> (1)..(2W)

<223> RT-P(R 3' primer for beta-actin

<400> 15
atagtaatgt cacgcacgat ttcc 24

<210> 1b

<2ll> 23

<2le> PRT

<213> Homo sapiens

<2e20>

<g2l> DOMAIN

<gee> (b)..(11)

<223> TREM-1 Complementarity Determining Region ((DR) 2

<400> 1b

Leu Ala Cys Thr Glu Arg Pro Ser Lys Asn Ser His Pro Val Gln Val
1 5 10 15

Gly Arg Ile Ile Leu Glu Asp
20

<210> 17

<211l> 23

<2le> PRT

<213> Homo sapiens

<220>

<22l> DOMAIN

<gge> (4)..(8)

<ge3d> TREM-1 Complementarity Determining Region (CDR) 3

<400> 17

Val Ile Tyr Gln Pro Pro Lys Glu Pro His Met Leu Phe Asp Arg Ile
1 5 10 15

Arg Leu Val Val Thr Lys 6ly
20

<210> 14
<211l> 21
<2l2> PRT
<gl3> Homo sapiens

<220>
<22l> DOMAIN
<gge> (15)..(19)



8 <210> 22 <211> 6 <212> PRT <213> Mus nuscul us <220> <221> DOVAIN <222>
(1) (6) <223> TREM 1 Conplenentarity Determ ning Region (CDR) 2 <400> 22 Arg
Pro Phe Thr Arg Pro 1 5 <210> 23 <211> 5 <212> PRT <213> Mus nuscul us
<220> <221> DOVAI N <222> (1)(5) <223> TREM1 Conpl enentarity Determ ning
Region (CDR) 3 <400> 23 His Pro Pro Asn Asp 15 9

<223> TREM-1 Complementarity Determining Region (CDR) 3
<ygo> 18

Leu Gln Val Glu Asp Ser Gly Leu Tyr Gln Cys Val Ile Tyr Gln Pro
1 5 10 15

Pro Lys Glu Pro His
20

<210> 19
<21l> 17
<2l2> PRT
<213> Homo sapiens

<22b>

<221> DOMAIN

<gee> (15)..(1?7)

<223> partial TREM-1 Complementarity Determing Region (CDR) 3

<ypoo> 19

Leu Gln Val Glu Asp Ser Gly Leu Tyr Gln Cys Val Ile Tyr Gln Pro
1 5 10 15

Pro

<210> 20

<2ll> &

<2lg> PRT

<213> Homo sapiens

<220>

<221> DOMAIN

<2ee> (1)..(b)

<223> TREM-1 Complementarity Determining Region (CDR) &

<ygo> 20

Arg Pro Ser Lys Asn Ser
1 5

<210> 21

<211> 5

<gleg> PRT

<213> Homo sapiens

<220>

<g221> DOMAIN

<gee> (1)..(5)

<223> TREM-1 Complementarity Determining Region (CDR) 3

<400> 21

Gln Pro Pro Lys Glu
1 5



<g2lh> 22

<2ll> &

<212> PRT

<213> Mus musculus

<220>

<22}> DOMAIN

<ggeg> (1)..(b)

<g23> TREM-1 Complementarity Determining Region (CDR) 2

<ypoo> @2c

Arg Pro Phe Thr Arg Pro
1 5

<glii> 23

<2ll> 5

<2l@> PRT

<213> Mus musculus

<geld>

<22l> DOMAIN

<geée> (1)..(5)

<g23> TREM-1 Complementarity Determining Region (CDR) 3

<yp0O0> 23

His Pro Pro Asn Asp
1 5



