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pre erred orms include compositions comprising: a) a sterile binding compound, as
described; or b) the described binding compound and a carrier, wherein the described carrier
is: i) an aqueous compound, including water, saline, and/or buffer; and/or ii) formulated for
30 oral, rectal, nasal, topical, or parenteral administration. Additionally, kit embodiments are
provided comprising the described binding compound and: a) a compartment comprising the
described binding compound; or b) instructions for use or disposal of reagents in the described

kit.

Moreover, the invention provides methods for producing an antigen:antibody
35  complex, comprising contacting, under appropriate conditions, a primate 11.-12 p40/IL-B30
composition with a described binding compound, thereby aliowing the described complex to
form. Various methods include those wherein: a) the described complex is purified from
other cytokines; b) the described complex is purified from other antibody; c) the described
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d n 35 £3pwesingthe described IL-12 p40 with IL-B30. Preferably, either: a) the described
25 increasing is at least 3-fold; or b) the described expressing is of a recombinant nucleic acid
encoding IL-B30 and IL-12 p40.
Methods for screening for a receptor which binds the described 11.-12 p40/IL-B30
composition are provided, e.g., comprising contacting the described complex to a cell
expressing the described receptor under conditions allowing the described complex to bind to
30 the described receptor, thereby forming a detectable interaction. Preferably, the described

OO

interaction results in a physiological response in the described cell.

The present invention also provides methods of modulating the trafficking or
activation of a leukocyte in an animal, the methods comprising contacting
monocyte/macrophage lineage cells in the animal with a therapeutic amount of an agonist of a

35 mammalian IL-B30 protein; or an antagonist of a mammalian IL-B30 protein. Preferred
embodiments include where: the mammalian IL-B30 protein is a primate protein; and/or the
antagonist is an antibody which binds to the mammalian IL-B30. Certain embodiments
include where the monocyte/macrophage lineage cells include a microglial cell or a dendritic
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Castleman'’s disease; postmenopausal osteoporosis or IL-6-associated diseases. The
administering may be in combination with: an anti-inflammatory cytokine agonist or
15 antagonist; an analgesic; an anti-inflammatory agent; or a steroid.

Various other methods are provided where the modulating is enhancing function of the
leukocyte cell, and/or the administering is the antagonist. Preferably, the antagonist is: an
antibody which binds to the mammalian IL-B30; or a mutein of the mammalian IL-B30 which
competes with the mammalian IL-B30 in binding to an IL-B30 receptor, but does not

20  substantially signal. In various embodiments, the method is applied where the animal
experiences signs or symptoms of wound healing or clot formation. The administering will
often be in combination with: an angiogenic factor: a growth factor, including FGF or PDGF;
an antibiotic; or a clotting factor.

Lastly. the present invention provides a method of inducing the proliferation of
memory T-cells by administering IL-B30 or an agonist thereof.

DETAILED DESCRIPTION OF THE PREFERRED EMBODIMENTS
All references cited herein are incorporated herein by reference to the same extent as if
each individual publication or patent application was specifically and individually indicated to
30 beincorporated by reference.

OUTLINE
I. General
35 1I. Purified IL-12 p40/IL-B30 complex

A. physical properties
B. biological properties

111 Physical Variants
A. sequence variants, fragments
40 B. post-translational variants
1. glycosylation

2. others



TTGCTGCTGC CCCTGCCTGG CCTGGAGTGC GATGAAGAGA
GGGGAGCCTT CCTACTGEEC CTCAGCAGAT CTCCGCTTCA
ACTCAGT T CCACTA CTACAAATGA GGACTCAGEG
CTCA GCCTC AAATCCTTCG GCCCATGGAG
GAGITAGACT CAGAACCAAA GGAGGTGGAT AGGGGGICCA

TGACCCCCAA ACCAGGGTCT
CCGGGTCTTT 14): CCTGGACAGCAUS 2007
GATTT TTTAT 654886
CGCTTAGAAG T%@AECA

60 3 0 CAGGCCTGGT GCAGATCACA

GAGCCAGCCA GATCTGAGAA GCAGGGAACA AG ATG 115
ATA ATG CTA TGG CTIG TTG QCC_ TGG GTC ACT 163
Met Leu Triy.Leu LEun glap§ Thr -20 - 15
AGG AGT AGC AGT CAT Gatnategs, fegmentss TGC 211

Mef -21 CTG GAT TGC AGA GCA GTA
3 5 Leu Asp Cys Arg Ala Val Ile
-10 -5 CAG GEC CTG GCT GIG CCT
Gn @y Leu Ala Val Pro Arg Ser

Ser Ser ProAspTrpAlé:-Gln‘l S 0 1 5 10 45 CAG CAG CTC TCT CGG AAT CTC
TGC ATG CTA GCC TGG AAE.GCA BEA 250 A n A n Leu Ser Arg Asn Leu Cys Met
Leu3Al a Trp Asn APa Hi

GAA GAA GAG GAT GAA GAS ACTP ?‘.“ﬁro Ala Gy H's Met Asn Leu Leu Arg Gu G u
Gu Asp Gu Gu Thr 30<35.9° AAA AAT AAT GTG CCC CGT ATC CAG TGT GAA
GAT GGT TGY; GAC e?é%Lys n Asn Val Pro Arg Ille An Cys Gu Asp Ay
Q/éoAsp Pro'dn 4 y@ngGA CTC AAG GAC AAC AGC CAG TTC TGC TTG CAA AGG
ATC CGC CAA GGT 4@c cledl LYS Asp Asn Ser G n Phe Cys Leu Gn Arg lle
Arg dn dy 65 70¢r5 ts,/HindiRg Eopsaifids CTG CTT GAC TCT GAC ATC TTC
AAA GGG GA( 451 LBjuchicAtids Tyr Lys His Leu Leu Asp Ser Asp Ile Phe Lys Gy
Gu 60 80 85 90 AW Oinafediisolatés; Mdthods02 PCT/ USUOr 24686 11 CCT GCT CTA CTC
CCRLsGAT AGC CCC ARG (A idgehe$SAC ACC TCC CTA 499 Pro Ala Leu Leu Pro Asp
Ser Pro Met G u GO Lewmdthadstdisolaees Leu 95 100 105 5 CTA GGA CTC AGC CAA
CTC CTC CAGI.CCA GMalkaifyp4OAL. -BACcaiBhlefyMimélics547 Leu Ay Leu Ser G n Leu Leu
A n Pro Gu Asp Hifs Pr occambpisntimethods 110 115 120 CAA CAG ATG CCC AGC CTG
AGT TCT AGT CAG CRG TGsysh&ico8sheodC CTT 595 10 A n A n Met Pro Ser Leu Ser

gc\sé .20 25 CCA GCG GGA CAT ATG AAT CTA CTA AGA
e

55

Sex®Ser G n An T G mamra) prrification 125 - 130 135 140 CTC CGT TCC AAG ATC
CTT CGA AAHL.CcTC BCC,. TTT TTG GCC ATA GCT 643 Leu Arg Ser Lys Ile Leu Arg
Ser Leu Adn Aa Plge Letg:aanasq‘a e Ala
) erapeutic
IX. Kits
25 A, nucleic acid reagents
B. protein reagents
C. antibody reagents
X. Isolating receptors for p40/1L-B30 complexes
30 L General -

The present invention provides description and teaching of pairing of mammalian
proteins to make a soluble cytokine, e.g., a secreted molecule which can mediate a signal
between immune or other cells. See, e.g., Paul, (1998) Fundamental Immunology (4th ed.)
Raven Press, N.Y. Certain soluble factors are made up of heterodimer polypeptides, e.g., IL-6

35 and IL-12. The dimer forms, which are likely the physiological forms, and fragments, or
antagonists will be useful, e.g., in physiological modulation of cells expressing a receptor. It
is likely that the functional cytokine comprising p40/IL-B30 complex has either stimulatory
or inhibitory effects on hematopoietic cells, including, e.g., lymphoid cells, such as T-cells, B-
cells, natural killer (NK) cells, macrophages, dendritic cells, hematopoietic progenitors, etc.
The proteins will also be useful as antigens, e.g., immunogens, for raising antibodies to
various epitopes on the protein, both linear and conformational epitopes.

The IL-12 p40 subunit has been described. See, e.g., Seiler et al., US Pat. 5547852;
Scott and Trinchieri, US Pat. 5571515; Gately et al., US Pat. 5650492; Liesehke and
Mulligan, US Pat. 5891680; Warne et al., US Pat. 5744132; and accession numbers
gbM86671, gbAF133197, gbU16674, gbU83184, embY 07762, embY11129.1, gbM65272,
gbAF007576, gbU19841, gbU11815, gbU57752, gbAF004024, gbU49100, gbU19834, and
embX97019. A sequence encoding IL-B30 was identified from a human genomic sequence.

40

45



15 195 150 155 ?0 GCC CGG GIC TTT GCC CAC GGA GCA GCA ACT CTG ACT ?m
TTA GIG 691 Ala Arg Val Phe Ala Hs Ay Ala Ala Thr Leu Thr Qu Pr I
160 165 170 CCA ACA CCT TAAGGATGCC CAGGITCCCA TGGCTACCAT WQO Pro
Thr Al a 1804808 CTATCAGC CCAGACATCT ACCAGTTAAT TAACCCATTA

TGTTCTTGIT 800 30 TCGITTGITT TGCGTGAAGG GCAAGGACAC CATTATTAAA GAGAAAAGAA
ACAAACCCCA 860 GAGCAGGCAG CTGGCTAGAG AAAGGAGCTG GAGAAGAAGA ATAAAGTCTC
GAGCCCTTGG 920 CCTTGGAAGC GGGCAAGCAG CTHCGTGGCC TGAGGGGAAG GGGGCGGTGG

CATCGAGA®R dlecyl? asASiguatedJodh B A TRENSANAG TG CE0DAGRIET WECAISTAT
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GCT CAG GGC AGA GCT GTG CCT GGG GGC AGC AGC CCT GCC TGG ACT CAG 56
Ala Gln Gly Arg Ala Val Pro Gly Gly Ser Ser Pro Ala Trp Thr Gln
-5 1 5 10

25 TGC CAG CAG CTT TCA CAG AAG CTC TGC ACA CTG GCC TGG AGT GCA CAT 144
Cys Gln Gln Leu Ser Gln Lys Leu Cys Thr Leu Ala Trp Ser Ala His
15 20 25 -

CCA CTA GTG GGA CAC ATG GAT CTA AGA GAA GAG GGA GAT GAA GAG ACT 192
30 Pro Leu Val Gly His Met Asp Leu Arg Glu Glu Gly Asp Glu Glu Thr
30 35 40

ACA AAT GAT GTT CCC CAT ATC CAG TGT GGA GAT GGC TGT GAC CCC CAaAa 240
Thr Asn Asp Val Pro His Ile Gln Cys Gly Asp Gly Cys Asp Pro Gln
35 45 50 55

GGA CTC AGG GAC AAC AGT CAG TTC TGC TTG CAA AGG ATC CAC CAG GGT 288
Gly Leu Arg Asp Asn Ser Gln Phe Cys Leu Gln Arg Ile His Gln Gly
60 €5 70 75
40
CTG ATT TTT TAT GAG AAG CTG CTA GGA TCG GAT ATT TTC ACA GGG GAG 336
Leu Ile Phe Tyr Glu Lys Leu Leu Gly Ser Asp Ile Phe Thr Gly Glu
80 85 90

45 CCT TCT CTG CTC CCT GAT AGC CCT GTG GCG CAG CTT CAT GCC TCC CTA 384
Pro Ser Leu Leu Pro Asp Ser Pro Val Ala Gln Leu His Ala Ser Leu
95 100 105

CTG GGC CTC AGC CAA CTC CTG CAG CCT GAG GGT CAC CAC TGG GAG ACT 432
50 Leu Gly Leu Ser Gln Leu Leu Gln Pro Glu Gly His His Trp Glu Thr
110 115 120

CAG CAG ATT CCA AGC CTC AGT CCC AGC CAG CCA TGG CAG CGT CTC CTT 480
Gln Gln Ile Pro Ser Leu Ser Pro Ser Gln Pro Trp Gln Arg Leu Leu
55 125 130 135

CTS o0 MM RARAR AMA AMM AMAA A mmem me s meme ——— -



5 cytokine is a Thl-like cytokine which pronotes the devel opnent of

Thl -1ike CD4+ T cells, but inhibits that of Th2-like T cells. It 79 &§2002
power f ul atively specific inhibitor of IL-4inducedpégf 4
synt hesi‘ggﬁgliggiyrrphocyt es, although at higher concentrati onssiiytm‘mg
nonspecifically inhibits the production of all antibody isotypes. |IFNy
augnents cytotoxic i mmune responses ag inst intracellular organisnms and
tunmors mediated by NK cells and 10 CTE Like IL-12, IFNy has the

pr opengietiyArqo Ppe diyst Blec del -AradFer éduccifltnof\me@Er%aslpéhsé/a\thaa i nhibiting
al | er gild% nfl ammation ard®1 gE synthesis. 1Be) e.g.) Karuptah) (ed. 1997)

Gamma | nt.e 0 i dal o fe%ﬂsfccqe NRe &i\gq. hh;, Jaffe, (ed.5,1992)
Ant g G?E iéc’e%agﬂmé sz?f iHQBSG18f A meza a&mi&m& cel Dekker (I SEN
0824786882) Sutterwabta et al., ( 199895 J. Leukoc. Biol. 65:543-551;
Billiau et al.) ( 1998) Ann. NY Acad. Sci. 856: 22-32; and 15 Gessani et
al ., ( MIIBYRAIMIGKLLEP WT BOERA VREE 98 PAETQCOOLIgKLRBLANEABBDVAYMDLREEGDBE
ant agormTNRY PHEQCGPGODRPRELRRBN SQNCLORIBOGLE FYRKEPGE DI AMGEESLLEDS PVAQHHA
which ([HIdeL.3QLIQREGHAWAPODI PELABSOPWORELLRFESPBELOAEVAVBABVORYEAATLSP
medi ati ng, the opposite actions. Thus, IL-B30, or its antagonists, nmay be
usef ul CORNEHEqYENERT nent of abnormal nedi cal conditions, including imune
di sor dARECRGGHGA TGEREACECHATINRATCETEFEACTESFTEATERI EC2GEALABLammat i on, or
ti ssue TRAGEIGAHA GETEHCEETEi GFASCAGEAG oECAEGEEBRFsABIN64GE&CCcondi ti ons.
Agdhi stAGGRGITITE ACKGRAGEDC HEGCUARCACTRGaCENEEAREGEI ACATACALTAOf enhanci ng
sel | nENGRGACACMMNGEHATCEANG, AGRAGAGHGCR UGBTGAAGAGRaRTACAAATSAL | - vi r al

si t uat ITGRTCGECAD ANCAQHBNGLE GAGATIECTETEAACESCAANGAJOAICAGSGWoul d |1 kel y
be useRCAATCAGTCHNEERCTGETDE OCKAAGGATCH AQGAGCEUCTNEARTIYTTATY., in

cel | ul BARZAGTTOUt THAEESATOGEA DATHTNEAGASEGASERGOLTThLO/IISCTECICanmat ory 2 5
coRdi t iITEATAQUECTatTIERGLCAAEE gBNEATEECTEPERTACTHEGREdCACAGEORAC ous

bi oche@ZTGCAGPONTEAGAATCAC| GAUTEEGhGA| CYLBACAGATPREEABIGEFTCal responses
in tar FITCECAGCC TheCPREEECAcACETOBACHBRNCICREOITChe ARATRCTI®EN, but ot her
pri nmat ECAGICTIORE GRETTEETGOUOTETPAECECeLLEGGTIATRAt GCECARGEAG onal
sequenceRGERACRTDt GBRA@TCLATARher nmammual i an species, e.g., primtes, canines,
feRPnes, 3 o and rodents, should also be available. In partlcular t he
associ dodent, grg.cmeuse, [I+B3PABEQUBNO: 3@nd A):1 L- B30 has been confirned. The

I L-12 p40 and | L-B30 nol ecul es shoul d have evol ved together. If the two
f unct i FIFETFRCAREs BEFRRCEICA FBGT THCGRT %@Mﬁ%@ét%@?ﬁ&%é%%ﬁ?% of 169-12.

Se e. c tely et al (1998)
An%0 Rec\g;\GG a#%dgo?&ﬂfgcgég%%iﬁ%é% rin nc erl%ﬁbﬁ )M;r;%nt Rev. “Pmmunol .
16: 365-396. As a conpl ex, however, the conplex woul d be expected to

|nteract wth two tall si naI|n receptors in the c tokl ne receptor famly.
This PSR Karker e § 7%‘2?% HsEnEy g Tm g - i e
te 3Fs™t Bd®t or*'bi :'er 8 6’| u"le I 2 9 AUG 2002
V\D 011 18051 PCTNSOOr 14686 13 conplex. A series of cells, e. g , BAF/ 3, that
st abl y eapres <reactDnescofct hes act ahdc RET eI o6AC u‘apactd'recm Tetgnal 211

t ransduelin 6hy HeveAbedal cnrsRradeedserTher ArpeksmatlantAlaofl riiynsf ect ant s of
bofR 1L-12 p40 and IL-B30 (or a sindle conbination dénstruct) in the sane

cell, Wo{e -HSeGct ’Pcij‘acEE AfAEREC VL pHS cfRldR 1 iﬁg ddn ERETRAIS @ 55
prol i fegal kYR 1L 8ENQIrgSAGNBEE RYsT BSPRBS r1 2 Pr S WSH, aTRDREs Qliat he
physi ol ogi cal afsfects of the cytoki ne may be duez2to the corrpl ex of the

pr ébei ns As such, rran of the descriptions bel ow of biology resulting from

t he cyt HETH P‘IAyG%ﬁ &RT &P FAE HETconpl eX0?
conpri sing g r@fg gﬁfl%%’ i r[‘l%é %q{?ogg?’t "r ASRsTM ghl S bel ow may al so
be applied to the IL 12 p40/IL | 330 conpl ex. A 10 fusion of the IL-12 p40

suls®ni tAMI RRT tART GTc BR0 OGS ATOMSGr DEt edh G, GET gGr tArecbypen | L- 6. 38¢ee,
e.g., Frechep Asn Hpl Prollgy Yleldflor eyBiGot eimbly CV5: AstP Pid551nRakena. r~n et
al ., (1999) J . Biol. ChetR 274:1257-1266;5%nd Peters et al60, (1998) J.

| munol acni%%c%@cﬁé%c )ME eHc afre ‘r&c%ﬁoéﬂt g NereLd: *&i(A reiherence,
Morsgovegiy IBL lYsngs®fash Qezcy:mkpn@ecpprm enVhid) @B el RELRLPIGIGONPT | sf ng the

| L-12 receptor subunités~i 1 allows for 7Ddent| f| cation of75ant| bod| es to 15
that su |Gt as_a receptor ant agoni t oki ne corrpl ex Purified
p40/ | L- §§n¥] é&gﬁ %%Lég(fq%rrggo TﬁEl p Ee?ﬁ f%ﬂ as oﬁél
entgedi mrent wthin nat rpa y occu%d cleic acids

whi ch encode the protein can be isolated by 2 0 standard procedwes usi ng

t he provi ded sequence, e.g., PCR techniques, or by hybridization. These

am no aci d sequences) provided am no to carboxy, are inportant in-providing
sequence -. information for the cytokine subunit allow ng for
dlstanU|sh|ng t he proteln antlgen fron1other protelns and exenpllfylng

o, o o T



5 sequences al |l ow preparation of oligonucleotide probes, both of which are
strategies for detection or isolation, e. g. cl oni ng, of genes encqqlmﬂmz
such sequences As used herein, the term™ human sol ubl e ILP&’S/QSM%QQJI
enconpass, O\}Wéﬁ”bsed in a protein context, a protein having am no acid
sequence corresponding to a sol uble pol ypept| de from SEQ ID NO 2.
Significant fragnents thereof wll often retain simlar functions, e.g., 3
0 antigenicity. Preferred enmbodi nents cohprise a plurality of distinct)
e.g., hotovect ajIpi OTf CSRRATNAGC GICCt MRS sgecﬁmucw Cahgeh. TRy pgirkal |y, 49%e
pI ur al i tBronfld lsa beu [Peashset Gt BrgrietuSbaldly kav Beémdshri$meéeuand preferably
or even nore. Wile the Ie'ﬁath m ni m my BE reci t ed, | onger | engt hs,

P
Of V%“ o ‘tfrc ﬂg’c}' AR @:F?:pE?cPrdA%t Eon 8a8-caTORR Bfc | RROEAL Z\cca“d t vy ;0f
| ength 1%? % eal séeahitras aplaint @rct Reu Isp 121 P466 PRLYPRPIhele, and to
pol ynucl eot |1des of either or1b®th. 5 Bi ndi nggtconponents, e.g.

aP]EI bOdlgAS.nec ZpATcaLI és*?{:ng”&s)(é‘f’an“'ﬁlél_@lz Eém/ I LySBGgO conp cI eé:anc\:AatBh h Osgﬁ’l\/p
affinjty g efrbs t out 3

pr eft rabﬁ}; B ?tMet an abpﬂ,'t an qq] @F er ably aqt 1 @tter t han
about 3 nM Counter part protein corrpl exes WI II be found in mammali an
speci es CIhERT tTEENANGIMIA, CH. §GA ASChETC PAG AsCetIT TTGBCOIATIRBGEr 2 9 A6 2002
PCTNS00~48864r9 45 n gyt gsbe‘bﬁr‘i otEnbey Gkbrﬁlﬁaﬁ’?PaPﬂF‘arf\@pé’tﬂ @32shoul d al so
pos s structurally functionally r P4t ed genes and bsot eins, e.g.,

bi rds or camphihirnGTr Tee EANRE "R ¥PEREL 4R RSy dseddeersl Rrkncl udegs.a
signi fi cand akgagirephe QlaSEETEDY ,A1ANALLNEONRASHAS cAu Sirbet&hval amno acid
resi dues of at |eagétabout 8 ami no a€&ids) generally 10 | east 5 about 12
am n® aci ds, ty i cal Ie/ at |l east about 16 am no_acids, preferably at Ieast

about 20SHhB Fch d8ICANECC ICREFERCCFR (HCEFTAF AT TAIAPEAF ®Bbodi ment s, atéd east

about 307%% T re,sam no acids) e.g., 35, 40, 45, 50, etc. Such fragments may

have ends whi ch begi n and/ or end at virtual | y all positions, e.g.)
begi2®i ngrcam'rcecs:i @OBGACATCD  ACBAGERAAT, TRACACATTAI AGACITGTEE. gGTTCHITBYT 174)840 73,
etc., in ractical conmbinations for either the 1L-B30 or the IL-12 p40

subuni t . T‘iGTST ot 1 iTELFHGC | SRR RC @TﬁéﬁtWegAmG@nBE%ﬁF%pond?Wg to
st ruct ur glccl@aBid) cRestidans @aactadttc ERIAREREr nTBacteTBR@ICTR:®f thexd L- B30
or t3e 1 g donmains of the IL-12 p40. See below. The term "bi ndi ng

conposi t COITGCARGR IGSCEARGIDE cGL@BEACHaTCAFCAGRAG GECASEeTId CATAGAGRBA L he 940 12
p40/ 1 L- B30 corrBlI&ex, e.q...in_an antibod -antiigen interaction, but not to

t he i ndi 9THGAF GrATHEER ACBREA M TRATEEF AT TV REATHAAEREF | o440

I nCli651 VEanBiclaca sm&scfd;&c L TRT RS 6 RETIGR ?EK&&@WETGQ{GA%QC gr oypgy, of

rel ated enbodi nents, e.g., primate, rodent, etc. Depletion or absorptions
can pr ovhCRETAET(E @@A@mce@t:immre&:mecgrs):rcmtdemmermﬂhmmsc whi ¢hédbi nd

L?oteq'ﬁjd EE#A%_?W%M e RERR At R Y ‘Ee‘izaéiofffp‘éﬁgdiaa% ex.

i ncl

| nteract R Y % C%é L‘%\&Qiscsas!tléﬁ 010‘

pol ymer, é’% %ﬁ; ! 1 gy i}’

structur?

shape wh A ts ~, W|th t he appropri ate bi ndi ng det erm nants. The

conpdunds may serve as agoni sts or antagonists of a receptor binding

i nteraction, The
Phar macol_osi ca @gggcggraépgﬂﬁfﬁgg%gg% |Béyg%éﬂ?l?gﬁ%’mk§e; g %&rgﬁhg?ée]aéd

Subst ant ftmcrlgm pfithis mglegule. |H‘P"ée"ﬁ¥’6?‘é18ﬁ“t96rﬂ &e assegjationAfithe Hehg4q hat the
protein | efmmtln%3@p¢1yﬁé'ﬁtﬂafallﬂﬂs Bir®islbgical 2845 cﬁfldeuﬂs:pmm BBO ot her

222232&°§' Sefahdiﬁa%ﬂ%%@e PRASHIORE gk e QR SR it BYMPRRIEYy be a

I gasso ggmpreseﬁﬁhg)eaoh ofgbenmdadtdqal gblybqanies aimflmrﬁét%spua:te of H.f-u@mak?tlhelast
about u east
Shout 9008 bsetvkBoiAntita hac DR kin 2 Gaptleb Pl einB SE AL AR W 02" o5
pure. CaPrqduetionpy sieysiceHitypesi ¢-8. BBMG. Mgﬁﬂdﬁbml%l@ﬁi rﬂmmons fiom vdictpthe si ng

a subst agirhé »bm teUlsed ! M&&MQ)@%E&S Brficatd {har i?l@tILhQ‘tgcép?Jrgft sﬁg?x‘rl]ig S?O?TL| ox

ext raneous t.i des mh urally associ ated

of the tﬁﬁmg %8%%&%‘?‘% ﬁ'gflpipggcﬁjba‘&‘ﬁﬁfypeptlde or fragment depends
upon the environnent and the 3 5 pol ypeptide. Many paraneters affect

pol ypeptide solubility, including tenperature, electrolyte environnent,

si ze and nol ecul ar characteristics of the pol ypeptide, and nature of the
solvent. Typically, the tenperature at which the polypeptide is used ranges
fromabout 4 Cto about 65 C. Usually the tenperature at use is greater

t han about 18 C. For diagnostic



2 9 AUG 2C02 WD 01 /18051 PCTNSO00/ 24686 15 purposes, the tenperature wl|
usual |y be about roomtenperature or wanner, but |ess than the denatugt 265h

t enper at onponents in the assay. For therapeutic puy,
t enper at &Ecgo\?\{spfl usual |y be body tenperature, typically about %? CP

humans and m ce, though under certain situations the tenperature may be
raised or lowered in situ or in vitro. g The size and structure of the
pol ypepti desinsqgoul d generaléht;gbe in aug bst ant ;igll I é@;tgglcg@itgtt e, ari;jm
usual 'y not pactivatasunasgo es stimplatipg mypericidalanguyiciobi aetivitiess th
other pgf s)St 'lﬂé‘ssclbé% Iaanﬁ‘!ﬁm—!@?ddlec%lé éi@?éé&x%h i‘?xcﬁxdmlgt@-x‘égﬁlfaﬁén FP&!HQ'I&' ty,
of the mEIGHIRIROMCIHmTEPREry BeptsruLe PR Brfcss FaESen 1 i on
EO W|DOS| Eb?lﬁbltall eﬁthh@hﬂp&ﬂd&b’thf : eraoetls,abndering lthéne Bapubld oflumtigér wrcfmtaxon The

I ol ogi ca er via
bi ol Bgi C¥i° % mtl e@e CX?bﬂlj“\}ﬁ Tv}ncﬁggim%%?%ﬁ%x@on&%tpﬁﬁ ¢I§€ gja‘iel Yqueous

sol vent butimhilitsthadt o ThatHiker T cells! (It isapoweriuband mlatively speqific aihllyltdrejf\ltbéﬁ

bout 5
ot or gortited fiE %‘5"&;8%43%““%‘3’5*3"’?%% 5 ToSGEFaHHARS LORBhrAh M ndiR] C
( chol estspecificallyrinkibite r@t}uc@on tibpdy3sotgpes. IFNy augments cytotoxic
ggﬁLgnmt sﬂ%&m\‘é hﬁ%@ﬁh&ﬂﬁﬁﬁ%ﬂhﬁgﬁaﬂﬁﬁﬁ?ﬂ %ﬁn@ﬁ%&.‘)late@g}[! er% eMsanaugh
Sl 1 T1 u u
ooy S8 o1 SMteaiLEE Bisd 2okl hd Bimropsittt hbromit bl et e sespapsey
det er gethlmnhxbamg&ﬁmrgmnﬂtaﬁmhum andi IRE pmthesie nS¢ay e gt, iKanupidin (éd.-1887)

P%ﬁgftd%ﬁ_ E’@Lﬁ § #kn%@lrgyggcﬂgscﬁa(ﬁnﬁﬁ & PRl v p:%téé@%@%iﬁ
PP " Htm '

gener at hpiigs fetonammeMageHDekken(ISBY: 08246582, &

consi st 'i'éb JI %};@m bel%’.‘l Shﬁsswgmﬁu(et al%@dd?% Fx_zg REad. rs%ﬁ@%@b? jzhﬁﬁdﬂOf
or a p0| ener at e e nuc el C_acCl

typteal |(§es%'tl§§ﬂ-, L2P8) g ? d4Ed2%i thin the met es and
bounds of t heILmB@egﬁmsm\berahtagemat&emwtmseaata@ ifenctionsl o rmtwmﬁegoﬁe@cr i bed

h | pdi t t hat {

el oot | ey hich kel ek oESHa PRl it eSbechi Bl AP eaffg tie Spposic

pr ot ot ypucnaxhs | ThuB3IL-B30yrafstantagonstss tmay bt wseful ip thettedtmeot oftababimyal deddicabd

h h

her el n RBATIAGESAR TR SRloket 355, PeaptAl lrciakis gyt Ch v

ant 28er unﬂm@oearéusuemeeegm F dujcar, wvmtﬂ pHReWPPRYSIategical wpnditionmi nst
appr opr I@gtﬁuat %m&%m@nytdeé We8Gh semrteeuﬁ@mﬂéa& of@hﬁérer@men rhédiated he sane

speci es, sych crossreactivity is r nmunoabsor pi i Qn or
depl et i dH”‘?}“‘B‘ypg Boin ARH-HEROL ACKINKRNY %ﬂ'ﬁ‘ﬂa‘é‘?étﬁ"“qtﬁ’“éé’r" {¢ aRipgenIZ {el"gdﬁdl es
whi ch blr6§bdn@est tpmtbgorﬁ.ﬁs pblddiketynbe hiedBBﬂaqmmhmepf bldeiangbwlﬁerﬁmﬂceﬁar gets

for imunode tion l.ve ser re at i ong_can
| sol at edm’%‘ﬁg Yek&re é%?éﬁﬁ ‘%nhﬂ;&l& derd %mﬁ?‘%’ u&l ageﬁtq%é?oé"?' ﬁaﬁ’é‘t@‘?’ﬁ an
| m"rtaﬁoasqmgituonhe conpls conprising the protein, e.g., of SEQID NO 2, is

:ofghﬁf;gg f‘f‘ dﬂ%ﬁﬂ%@fgﬁ%ﬁf Fre c%ﬁ&bl@ﬁ\mhﬁun%“ at e'H‘@é@Em?’ca?re%&’is‘é‘é Gzh[)@ﬂy be
Strain oeadiokiological erphysialpaical resppnses i Heget GEH Th?evre%wsd embedimﬁm%. ng a

protein wtm&%@ftoa: N@naﬂ Bift ofter gnﬁtawtdaémetasbew@aéumérp&ts &8sthin RAMFE. S

adj uvant st andard nouse 1 | rot ocol ~(see Harl ow ar} Lane).
A 1ot ot ARGt sSRRCRLEr PRIRGS W AHEN DR ala) ok, 2 pBTAife CongenlRins 05
Wwo @Gionsoaid rieddnts)Shonldafotheldadablst r uct derived fromthe sequences discl osed
here' can be HSekidiiadthel EBARGALS I £) g&WLubﬁﬁit%ﬁfﬁ, By hEFh&Y 201

titercd agal nst ununo en _protern in

phase i neARfioasd. aThwﬂt-'H 2tPH@ an etnotcmtgsﬁholukbbavsmvalvs@ Itoggg'supkfohe twal ong
wi th apprmBhdmlly aSfRife, iiht @l tsgéth&riﬁ theabnish BPPL-IQ“Sbé L5 ThidcRiep t1ter

g;allgéslt O{thﬁé)eaéer are Efaa fﬂ‘%;ﬁgﬁ!&i for th eelvr cross aCtlél:ll taégl

ot has rre'nﬁﬁcrtﬁerbtlwbmdtmﬁv fimmunpl. 16363535, corrpet itive bi nd| ng i mmunoassay

such as the o rl nd L at 70-
Preferably at R?g%gﬁ‘& ggw&"tif@‘&&?“t"ﬁ”‘e‘?’?‘ﬂg% efﬁ%tﬁ%‘) ‘ﬁ%@?@%% bajled I n
t hi s det siendlingtreenptors in thejcytnkineoneceptomfamily. (T ses. beginesrdirinedgn tieadase of IL-
cyt oki ne SRIRRY and
| sol at edl%gélare\%%st andgrﬁg %ﬂeﬁlﬁé%ygﬁggﬁkgt%%g?gpbmgﬁgm s%y ‘{bgchni gues
as described herein. Thus, antibody preparations can be identified or
produced havi ng desired selectivity or specificity for subsets of IL-12
p40/1L-B30 fam |y nenbers. Alternatively, antibodies nay be prepared which
blnd to fu5|on polypeptlde forns of the conplex conprlslng the IL 12 p40

N N o




2 o0 crossreactivity for the above proteins is cal cul ated, using standard
cal cul ations. Those antisera with I ess than 10% crossreactivity w tR3es00]
of the pr | sted~bove are selected and pool ed. The cp i ng

sel ective ‘%ﬁ?ﬁni"éh. es arc then renoved fromthe pool ed anti sﬁ@sgﬁﬁ%é

I mmunoabsorption with the above-listed proteins. The |nnunoabsorbed and
pool ed antisera are then used in a conpetitive binding 2 5 i munoassay as
descri bed above to conpare a second prcﬁ%ﬂ n to the i Mmunogen fusion

pr ot ei n.complex.darseties ofeels, tetg. SBABIpthat stably express variqus of Giesstalimeceptarh

assayed nd the amount of each protein
requi red"aa%’o [ n gﬁnﬁlat%g/d&%oﬁ‘%?ﬁé Ef&)h tétahe sel ective antisera to the
i mobi | i zed f ke swpematants of transfe eteetsnfge@ IL+ 2 p4{cand B30 (or asiglesecond

protei n ¢gabihdtish doﬁsﬁ'ﬁﬁmtthaﬁh:ﬁd\tdll? weReusad oI fekt tﬁésct\hﬂoﬁsl&llﬁﬂo BécOif EHere {shaat
S requr re

_ sel ecti vi¥© gfﬁ"’l“bvc?cﬂ’ S*éeﬁt 5 C‘E%%(’j‘t %3@% 0’% h’%ﬁ@&‘& %&%I gl ng El_(f:’l)l 2

i nvent i ocytoktinemayberdnass the oomplﬂxemfehc pnotqmns s«%mgxcbrmm or&thadcsrmptlomhets:ldmw ng

35 b
15 UbSEARI A 54 SRR S e BBV pequences
or all el ¢asnplax cempesmg\ﬂtermnshtwlog@(fjﬂmbuw&ml ogy, or sequence identity, is

det er m ned byTHPBédEhﬁh&& BefoW HHa9 arretrﬁheﬁmcd fo tHenays U/Ileo'd& gp@éwcmg gaps
as required. WO 0 Z00sS

eql enam.e
pcmeomﬁum ﬁ-xggeﬁl\gsudqwrf with the zﬁ?ozms 9993““ %fersettﬂatwr(ltéas)
Chapt er ¥ elgh Risoiier il p61993) Nataee Biotechfiol. &51d42445 RaMearadh esal., {hawojheor v

Sott %?%%%9%%%&?“ et 0| SRl AU S5 S B e
Uni ver si ingoxporarédshereini by refenencec Manmputreatcl@m Qf)thcwtnkgmommicx Sithaence
| denti tyreae vﬁt;@&gﬁ@.su Aprisih ﬂ)quf@'rgé‘éﬁt&guﬁ&ﬂﬁﬁf m%wwma@aﬁhb&mn'&raﬁh o ﬁgche&

Conser vat | lons typically 1 nclude substitutions wt

f ol 16wi nihahFeup aSQITWPF?é m‘éﬂ%’ﬁﬁ‘rﬂf &/&ytPkie corapleRuci ne, | eucine; aspartic
acid, glutamc acid; asparagine, glutanine; serine, threonine; |lysine,

ar gi ni ne; rosi ne. The conservation may apply to

bi ol ogi L ?%ﬁfff@éé@ﬁ#@t@m Xfeatures, or structural features.

Horol ogous anHumaadLeB3kamimoceil sqeenteds sypimad dne dnmlicelivdend within SEQUE

nat ur al |

sequenceﬂﬁrﬁz‘.“%ﬂt"‘ fauflaf okl Adeic 210 SARH ARod bk B el be BBl 3y,

i derq t ystap ar@aweérems pang Hternsetréeﬁaequmeseg 1 86% eehmauesyor(yrhyboidizatiomt i ve

Isggﬁt : wthéaasenﬁh@ aelacsqustedes deiﬁcﬁ%xﬁéﬁd“&r@&dydm‘é%ﬁ@ﬁ&ﬁ 19-Brotv|ftﬁn g beqdefke

east,. about east about 40%
e ot e sk TR R F oo g e in AR g | ot
about 70&theppmisinsimd/exampli€zag nainerous 8ai4ntandormver, ﬂreqfepndbkeguartcels elow

about 90¢ 4 dified by
nucl eot i fe pllggo#%?hgﬁtons J-%e]n%fd?e %tgmdicflélt@?e 0% §3e%ﬂ1 eot | (fﬁﬂ‘ll n‘%sé’«!:\l I ons, and
i nversi oE\QﬂU@ﬂcB:metN mgpﬂrettrm ofsligonealetiide pratice sotimofiwhicbard srategiesfot t i n
novel eSOy Egn K O otf @E& ABSdiNE Boh skiifenkeder | vatives, or

proteins having sr . . mmunogeni ¢, antigenic, or other 20
functional act¥sMseq ! °’FH§§€ 0] ‘i"i'@%l‘ %@‘éﬁl%ﬂe@ cé‘?ﬁ“lfé’cg@ééﬁstw ?ﬂ\éﬁfééearrut ant

ant : 9?”5 ﬁUtethoﬁt&hﬁfaq#otQmaQﬁfgl@ﬁino E&ﬂ%ﬁ@ﬁic@%&fﬁﬁ?ﬂ@ﬁg fﬁ%’sdhﬁbﬁ@ ¥ &?ﬁi@
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Methods for administration are discussed therein and below, e.g., for oral, intravenous,
intraperitoneal, or intramuscular administration, transdermal diffusion, and others.

Pharmaceutically acceptable carriers will include water, saline, buffers, and other compounds
described, e.g., in the Merck Index, Merck & Co., Rahway, New Jersey. Dosage ranges

35  would ordinarily be expected to be in amounts lower than 1 mM concentrations, typically less
than about 10 uM concentrations, usually less than about 100 nM, preferably less than about
10 pM (picomolar). and most preferably less than about 1 fM (femtomolar), with an
appropriate carrier. Slow release formulations, or a slow release apparatus will often be
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in recent years so as to permit screening of tens of thousands of compounds in a short period.
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30 development of suitable assays can be greatly facilitated by the availability of large amounts
of purified, soluble JL-12 p40/IL-B30 cytokine complex as provided by this invention.

Other methods can be used to determine the critical residues in IL-12 p40/1L-B30
complex-receptor interactions. Mutational analysis can be performed, e.g., see Somoza et al.,
(1993) J. Exptl. Med. 178:549-558, to determine specific residues critical in the interaction

35 and/or signaling. PHD (Rost and Sander, (1994) Proteins 19:55-72) and DSC (King and
Sternberg, (1996) Protein Sci. 5:2298-2310) can provide secondary structure predictions of a-
helix (H), B-strand (E), or coil (L). Helices A and D are typically most important in receptor
interaction, with the D helix the more important region.
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35  presence of another p40/IL-B30 or binding partner. Typxcally the kit will have a compartment
containing either a defined p40, p40/1L-B30, or IL-B30 peptide or gene segment or a reagent
which recognizes one or the other, e.g., p40/IL-B30 fusion fragments or antibodies.
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Standard immunological techniques are described, e.g., in Hertzenberg et al., (eds.
1996) Weir's Handbook of Experimental Immunology vols. 1-4, Blackwell Science; Coligan,

(1991 and updates) Current Protocols in Immunology Wiley/Greene, NY; and Methods in
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the ternms of the appended cl ains, al onéovvlth the full scope of equivalents
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FACS analyses are described in Melamed et al., (1990) Flow Cviometry and Sorting
Wiley-Liss, Inc., New York, NY; Shapiro, (1988) Practical Flow Cytometry Liss, New York,
20 NY; and Robinson et al., (1993) Handbook of Flow Cytometry Methods Wiley-Liss, New
York, NY. -

II. Cloning of human p40 and/or IL-B30

The IL-12 p40 sequences are available from various sequence databases, as described

25  above. The sequence of the IL-B30 gene is provided in Table 1. The sequence is derived
from a genomic human sequence.

These sequences allow preparation of PCR primers, or probes, to determine cellular
distribution of the genes. The sequences allow isolation of genomic DNA wh:ch encode the
messages.

30 Using the probe or PCR primers, various tissues or cell types are probed to determine
cellular distribution. PCR products are cloned using, e.g., a TA cloning kit (Invitrogen). The
resulting cDNA plasmids are sequenced from both termini on an automated sequencer
(Applied Biosystems).

35 II. Cellular Expression of p40 and IL-B30
An appropriate probe or primers specific for cDNA encoding the respective genes are

prepared. Typically, the probe is labeled, e.g., by random priming. Coordinate expression of
both subunits is most important where the p40/IL-B30 complex is of interest.

%
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rally pure
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pol ypeptapgfopeiatglinker,tgn besultin high efﬁclcncy methods for processing or purification. FLAG

or Hisg segments can be used for such purification features. Alternatively, affinity

15 chromatography may be used with specific antibodies, see below.
Protein is produced in coli, insect cell, or mammalian expression systems, as desired.

V. Preparation of antibodies specific for p40/IL-B30
Synthetic peptides or purified protein are presented to an immune system to generate

20 monoclonal or polyclonal antibodies. See, e.g., Coligan, (1991) Current Protocols in
Immunology Wiley/Greene; and Harlow and Lane, (1989) Antibodies: A t.aboratory Manual
Cold Spring Harbor Press. Immunoselection or depletion methods can be applied to ensure
that resulting antibodies are specific for antigenic determinants presented by the complex of
polypeptides, distinct from those presented by the individual components themselves.

> Polyclonal serum, or hybridomas may be prepared. In appropriate situations, the binding

reagent is either labeled as described above, e.g., fluorescence or otherwise, or immobilized to
a substrate for panning methods. Immunoselection, immunodepletion, and related techniques

are available to prepare selective reagents, as desired, ¢.g., for the complex between the two
subunits.

30
V1. IL-12 p40 and IL-B30 coprecipitate
A mouse IL-12 p40-Ig fusion construct was prepared in an expression vector. The Ig
domain binds to Protein A, and can precipitate that polypeptide. An IL-B30Etag (epitope
tagged with a FLAG motif at the N terminus) construct was also prepared, which polypeptide
35 is immunoprecipitable with the M2 antibody. The expression constructs were transfected into
293 T cells, either with the IL-12 p40-Ig construct alone, the IL-B30Etag construct alone, or
both together. Cells were labeled with 35S methionine. With the IL-12 p40 construct alone,

no soluble protein was detected in the cell supernatant using Protein A. Likewise, with the
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VIIL. Receptor Identification

The IL-12 receptor is made up of the IL-12 receptor subunits Bl and B2. A fusion
construct of p40/IL-B30 binds to cells expressing the receptor subunit B1.

A homodimer of the IL-12 p40 subunits can block the binding of IL-12 to the mouse

20  subunit 1, but not to the subunit 2. The p40 subunit is a component of the p40/1L-B30
complex, so it was tested whether the IL-12 receptor subunit §1 could be acomponent of the
receptor for a fusion construct of p40/IL-B30. Antibodies to the IL-12 receptor subunit §1
block binding of the fusion construct to cells expressing the receptor subunit B1. Antibodies
against the p40/p70 complex, mainly recognizing the p40 subunit, can block the effect of the

25  p40/IL-B30 composition, suggesting that the p40 component is important in receptor
interaction. These observations suggest that the receptor subunit $1 binds to the p40/IL-B30
fusion construct. Similar experiments testing involvement of the common gp130 subunit
shared among related receptors suggest that the gp130 is not a relevant subunit of the receptor
for p40/1L-B30.

30 Having identified one subunit of the receptor, expression cloning efforts have been
initiated. Cells expressing this one subunit but showing no binding will be used to expression
clone an additional subunit. Other receptor subunit B2 homologs are being screened.
Alternatively, libraries from appropriate cells can be used in standard expression cloning
methods.

35
VIII. Evaluation of Breadth of Biological Functions

Biological activities of p40/IL-B30 complex are tested based, e.g., on the sequence
and structural homology between IL-B30 and IL-6 and G- CSF lmua.lly, assays that had
shown biological activitiee af 1T .A ar (-CT svrara avaesio- 3 -
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15  on antibody production will be tested, e.g., on splenic and MLN B cells. Dendritic cells will
be evaluated for generation, maturation, and function, including factor production. Apoptosis
assays are also being developed.
Long term bone marrow cultures will be tested for effects on modulation of stroma
cells and stem cell generation and differentiation (Dexter cultures), for modulation of stromal
20 cells and B cell progenitor generation and differentiation (Whitlock-Witte cultures), and for
evaluation of potential to regulate primitive myeloid and B lymphoid populations.

A. Effects on proliferation of cells
The effect on proliferation of various cell types are evaluated with various
concentrations of cytokine. A dose response analysis is performed, in combinations with the
related cytokines IL-6, G-CSF, etc. A cytosensor machine may be used, which detects cell
metabolism and growth (Molecular Devices, Sunnyvale, CA).
Human p40/IL-B30 fusion protein enhanced proliferation of human PHA blasts
stimulated with anti-CD3 or both anti-CD3 and anti-CD28. The anti-CD3 stimulation appears
30 to beessential. Human p40/IL-B30 fusion protein also enhanced proliferation of activated
Thl or Th2 cell clones, but not resting Th1 or Th2 cell clones.
Either mouse or human fusion protein worked on mouse target cells. Fusion protein
supported proliferation of CD4+ CD45Rb"* CD62L'* CD44"™ cells (memory/activated T
cells) when stimulated with anti-CD3. Stimulation by fusion protein is not enhanced by anti-
35  CD28 costimulation. This is not grossly dependent on presence of IL-2. This suggests that
p40/1L-B30 may be an important factor for expanding a population of cells with a memory
phenotype and/or generating or maintaining immunologic memory. This cytokine seems to
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15  of normal healthy donors. Briefly, 3 x 108 ficoll banded mononuclear cells are incubated on

ice with a cocktail of monoclonal antibodies (Becton-Dickinson; Mountain View, CA)
consisting, e.g., of 200 pl of aCD2 (Leu-5A), 200 pl of aCD3 (Leu-4), 100 pl of aCD8 (Leu
2a), 100 pl of aCD19 (Leu-12), 100 pl of aCD20 (Leu-16), 100 pl of aCD56 (Leu-19), 100
ul of aCD67 (IOM 67; Immunotech, Westbrook, ME), and anti-glycophorin antibody
20 (10F7TMN, ATCC, Rockville, MD). Antibody bound cells are washed and then incubated
with sheep anti-mouse IgG coupled magnetic beads (Dynal, Oslo, NorwayY at a bead to cell
ratio of 20:1. Antibody bound cells are separated from monocytes by application of a
magnetic field. Subsequently. human monocytes are cultured in Yssel's medium (Gemini
Bioproducts, Calabasas, CA) containing 1% human AB serum in the absence or presence of
25  IL-B30, IL-6, G-CSF or combinations.
Analyses of the expression of cell surface molecules can be performed by direct

immunofluorescence. For example, 2 x 105 purified human monocytes are incubated in
phosphate buffered saline (PBS) containing 1% human serum on ice for 20 minutes. Cells are
pelleted at 200 x g. Cells are resuspended in 20 ml PE or FITC labeled mAb. Following an
30 additional 20 minute incubation on ice, cells are washed in PBS containing 1% human serum
followed by two washes in PBS alone. Cells are fixed in PBS containing 1%
paraformaldehyde and analyzed on FACScan flow cytometer (Becton Dickinson; Mountain
View, CA). Exemplary mAbs are used, e.g.: CD11b (anti-macl), CD11c (a gp150/95), CD14
(Leu-M3), CD54 (Leu 54), CD80 (anti-BB1/B7), HLA-DR (1.243) from Becton-Dickinson

35 and CD86 (FUN 1; Pharmingen), CD64 (32.2; Medarex), CD40 (mAb89; Schering-Plough
France).

D. Effects on cytokine production by human cells
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10 and incubated in 2% formaldehyde/PBS solution for 20 minutes at RT. Subsequently cells are

washed, resuspended in permeabilization buffer (0.5% saponin (Sigma) in PBS/BSA (0.5%)

/Azide (1 mM)) and incubated for 20 minutes at RT. Cells (2 x 105) are centrifuged and
resuspended in 20 ml directly conjugated anti-cytokine mAbs diluted 1:10 in permeabilization
buffer for 20 minutes at RT. The following antibodies can be used: IL-1a-PE (364-3B3-14);
15 IL-6-PE (MQ2-13A5); TNFa-PE (MAbl11); GM-CSF-PE (BVD2-21C11); and IL-12-PE
(C11.5.14; Pharmingen San Diego, CA). Subsequently, cells are washed twice in
permeabilization buffer and once in PBS/BSA/Azide and analyzed on FACScan flow
cytometer (Becton Dickinson; Mountain View, CA).
Human PHA blasts produced IFNy in response to contacting with human p40/IL-B30
20 fusion construct. The effects were synergistic with IL-2. Fusion product enhanced IFNy
production by activated, but not resting T cells, resting Thl cell clones, of resting Th2 cell
clones.

E. Effects on proliferation of human peripheral blood mononuclear cells (PBMC)
"5

Total PBMC are isolated from buffy coats of normal healthy donors by centrifugation
through ficoll-hypaque as described (Boyum et al.). PBMC are cultured in 200 pl Yssel's
medium (Gemini Bioproducts, Calabasas, CA) containing 1% human AB serum in 96 well
plates (Falcon, Becton-Dickinson, NJ) in the absence or presence of IL-B30. Cells are

30 cultured in medium alone or in combination with 100 U/ml IL-2 (R&D Systems) for 120
hours. 3H-Thymidine (0.1 mCi) is added during the last six hours of culture and 3H-
Thymidine incorporation determined by liquid scintillation counting.

The native, recombinant, and fusion proteins would be tested for agonist and
antagonist activity in many other biological assay systems, e.g., on T-cells, B-cells, NK,

35 macrophages, dendritic cells, hematopoietic progenitors, etc. Because of the IL-6 and G-CSF
structural relationship, assays related to those activities should be analyzed

p40/IL-B30 is evaluated for agonist or antagonist activity on transfected cells
expressing IL-6 or G-CSF receptor and controls. See, e.g., Ho et al., (1993) Proc. Natl. Acad.
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15
IX. Generation and Analysis of Genetically Altered Animals
Transgenic mice can be generated by standard methods. Such animals are useful to
determine the effects of overexpression of the genes, in specific tissues, or completely
throughout the organism. Such may provide interesting insight into development of the
20 animal or particular tissues in various stages. Moreover, the effect on various responses to
biological stress can be evaluated. See, e.g., Hogan et al., (1995) Manipulating the Mouse
Embryo: A Laboratory Manual (2d ed.) Cold Spring Harbor Laboratory Press.
Adenovirus techniques are available for expression of the genes in various cells and
organs. See, e.g., Hitt et al., (1997) Adv. Pharmacol. 40:137-195; and literature from
25  Quantum Biotechnologies, Montreal. Canada. Animals may be useful to determine the effec.
of the genes on various developmental or physiologically functional animal systems.

A 0.5kb ¢cDNA encoding for IL-B30 was cloned as an EcoRI fragment into an
expression vector containing the CMV enhancer B-actin promoter and the rabbit B-globin
30 polyadenylation signal, previously described by Niwa et al., (1991) Gene 108:193-200.
Separation of the transgene from vector sequence was accomplished by zonal sucrose gradient
centrifugation as described by Mann et al., (1993) “Factor Influencing Production Frequency
of Transgenic Mice”, Methods in Enzymology 225: 771-781. Fractions containing the
transgene were pooled, microcentrifugation through Microcon-100 filters and washed 5 times
35  with microinjection buffer (SmM Tris-HCI, pH 7.4, 5mM NaCl, 0.1 mM EDTA).
The transgene was resuspended in microinjection buffer (SmM Tris-HCl, pH 7.4,
5mM NaCl, 0.1mM EDTA) to a final concentration of 1-5ng/ml, microinjected into
([C57BL/6J x DBA/2]F,; The Jackson Laboratory) eggs, which were then transferred into
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Analvsis of IL-B30 transgenic mice
RNA was extracted from tissues using RNA STAT-60, following specifications from
the manufacturer (TEL-TEST, Inc. Friendswood, TX). Total RNA (20 mg) was denatured
15 and blotted onto Biotrans membrane (ICN Biomedicals, Costa Mesa, CA). Transgene
expression was assessed by hybridization to randomly Jabeled L-30 cDNA (Stratagene, La
Jolla, CA). Acute phase liver gene expression was assessed by hybridizing total RNA with
randomly labeled PCR segments of the murine hemopexin gene, of the murine alpha-1-acid
glycoprotein, and of the murine haptoglobin gene.

20 ELISA kits were purchased from commercial sources and run according to the
manufacturer's instructions. ELISA kits for murine IL-2 (sensitivity < 3 pg/ml), murine IL-1b
(sensitivity < 3 pg/ml), murine IFN-gamma (sensitivity < 2 pg/m!) and murine TNF-alpha
(sensitivity < 5.1 pg/ml) were purchased from R & D systems (Minneapolis, MN). Murine
IL-6 ELISA Kkits (sensitivity < 8 pg/ml) were purchased from Biosource International

5  (Camarillo, CA). Murine IL-1a ELISA kits (sensitivity < 6 pg/ml) were purchased from
Endogen (Cambridge, MA).

ELISA assays for serum immunoglobulin levels were run using antibody pairs
purchased from PharMingen (San Diego, CA) following the manufacturer’s guidelines. Anti-
mouse IgM (clone 11/41), anti-mouse IgA (clone R5-140), anti-mouse IgG1 (clone A85-3),

30 anti-mouse IgG2a (clone R11-89) and anti-mouse IgG2b (clone R9-91) were used as capture
antibodies. Purified mouse IgM (clone G155-228), IgA (clone M18-254), IgG1 (clone 107.3),
1gG2a (clone G155-178) and 1gG2b (clone 49.2) were used to generate standard curves.
Biotin anti-mouse IgM (clone R6-60.2), biotin anti-mouse 1gA (clone R5-140), biotin anti-
mouse 1gG1 (clone A85-1), biotin anti-mouse 1gG2a (clone R19-15) and biotin anti-mouse

35  IgG2b (clone R12-3) were used as detection antibodies.

Levels of IGF-1 in mouse serum were determined using a commercially available
radioimmunoassay for human IGF-1 that also recognizes murine IGF-1 after serum samples
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The femur and tibia were cleaned of muscle and bone marrow was expelled by

flushing the bone with PBS. Bone marrow cells were washed once, and injected i.v. into
recipient mice which had been lethally irradiated (1000 RAD).
Phenotype of 1L -B30 transgenic mice

20 To analyze the biological function of IL-B30, the gene was expressed under the
control of the CMV enhancer/actin promoter; described by Niwa et al., (1991) Gene 108:193-
200, in transgenic mice. This enhancer/promoter cassette directs high levels of transgene

expression primarily to skeletal muscle and pancreas, but the transgene can be expressed in
virtually all organs and cells. See Lira et al., (1990) Proc. Natl. Acad. Sci. USA 87: 7215-
25  7219.

IL-B30 transgenic mice were runted compared to control littermates. The rate of body
weight gain in IL-B30 transgenic mice varied widely but was clearly lower than that found in
control littermates. Northern blot analysis, of RNA extracted from either muscle or skin of
IL-B30 transgenic mice and contro] littermates hybridized to IL-B30 cDNA, revealed that IL-

30 B30 mRNA was detected in both muscle and skin of all IL-B30 transgenic mice, whereas no
IL-B30 mRNA was detected in control littermates. This demonstrated that stunted growth
was always associated with expression of IL-B30.

Of the IL-B30 transgenic mice obtained, 25% survived to adulthood and were affected
by expression of IL-B30 as exhibited by impaired growth, a swollen abdomen, ruffied fur,

35  infertility and sudden death. Thus, transgenic expression of IL-B30 caused a phenotype that
prevented the generation of IL-B30 transgenic progeny. The results presented here are
derived from the preliminary analysis of IL-B30 transgenic founder mice.

Histological analvsis of IL.-B30 transgenic mice
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nodes was sometimes sparsely cellular and lacked follicular development.

10 Extramedullary hematopoiesis (EMH) was observed in the liver, spleen, and lymph
nodes. The EMH was especially marked in the spleen. The spleens from three transgenic
mice and one control mouse were examined after immunohistological staining for T cells
(anti-CD3), B cells (anti-B220), and macrophages (anti-F4/80). In the transgenic mice the
CD3-, B220-, and F4/80- positive cells were present in their normal locations. However, the

15  white pulp was separated by the EMH in the red pulp, and the positively staining cells within
the red pulp were interspersed with hematopoietic cells that stained with less intensity, or did
not stain positively, with the various antibodies. These observations demonstrate that
transgenic expression of IL-B30 induces systemic inflammation that is associated with EMH.

To analyze the effect of IL-B30 on leukocyte and platelet counts in the peripheral

20 blood, a complete blood analysis was performed. The number of neutrophils in the blood of

IL-B30 transgenic mice was increased 3- to 11-fold over the highest neutraphil count in

control littermates. Increases in peripheral blood neutrophils are typical of inflammation and

correlate with the infiltration of neutrophils observed in various tissues. Accordingly, the
myeloid (granulocytic)/erythroid ratio was increased in the bone marrow.

In addition, the number of circulating platelets was increased up to 3-fold in IL-B30
transgenic mice over control littermates. An increased number of platelets could originate

o1

from either an increased number of megakaryocytes, or from an increase in production of
platelets by megakaryocytes. To test either possibility, the peripheral blood, bone marrow and
spleen from IL-B30 transgenic mice were analyzed microscopically. In the peripheral blood,

30 platelets of bizarre morphology, including elongated and spindle-shaped platelets, were
frequently detected. In bone marrow and spleen of some mice, megakaryocytes were enlarged
due to increased amounts of cytoplasm. In contrast, the number of megakaryocytes in bone
marrow and spleen was not increased. This suggests that IL-B30 induces an increase in the
number of platelets by accelerating their production by megakaryocytes.

35 All IL-B30 transgenic mice examined also suffered from mild to moderate microcytic
hypochromic anemia with schistocytes and varying degrees of regeneration evident. The
hematocrit values were lower than the control mean by 36 to 70%. The presence of
microcytic hypochromic anemia suggests a defect in hemoglobin production.
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Acute phase genes in the livers of IL-B§0 transgenic mice

The body reacts to inflammation with an acute phase response characterized by the

M =

15  expression of defined plasma proteins in the liver. Since IL-B30 transgenic mice exhibit a
phenotype characteristic of systemic inflammation, we examined the expression of acute
phase genes in the livers of IL-B30 transgenic mice and control littermates. The acute phase
liver genes alpha-1-acid glycoprotein, haptoglobin and hemopexin were highly expressed in
all IL-B30 transgenic mice tested, while no expression of these genes was detected in control

20 littermates. This demonstrates that acute phase liver genes are constitutively expressed in IL-
B30 transgenic animals. -
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15 Chronic inflammatory conditions (Kirschner and Sutton, (1986) Gastroenterology 91:
830-836; Laursen et al., (1995) Arch. Dis. Child. 72: 494-497) or overexpression of cytokines
in transgenic animals (De Benedetti et al., (1994) J. Clin. Invest. 93: 2114-2119) can cause
growth impairment that is associated with a decrease of insulin-like growth factor-1 (IGF-1).
To test whether stunted growth of 1L-B30 transgenic mice could be traced to reduced levels of

20  IGF-1, serum samples of transgenic mice were assayed for IGF-1. In all IL-B30 transgenic
mice tested, the amount of IGF-1 in the serum was 12 to 14% of the level-found in age-
matched control littermates. This suggests that transgenic expression of IL-B30, as well as
the subsequent inflammatory response produced, results in the reduction of IGF-1 in IL-B30
transgenic mice, and could consequently be the cause of impaired growth and infertility (Gay

.5 etal, (1997) Endocrinology 137(7): 2937-2947).
Expression of Biologically Active IL.-B30 in Hematopoietic Cells

Cytokines are secreted proteins that regulate the immune system locally or mediate

long-range effects. To test whether IL-B30 functions as a cytokine and can induce distant
multi-organ inflammation and an acute phase liver response, we transferred 1L-B30 transgenic

30 bone marrow into lethally irradiated wildtype recipient mice.

Bone marrow recipients were monitored weekly for the induction of an acute phase

response. Increased concentrations of the acute phase protein SAA could be detected in IL-
B30 bone marrow recipients as early as 35 days post transfer and levels of SAA increased
over time. Concurrent with increasing concentrations of SAA in the peripheral blood the

35  health of IL-B30 bone marrow recipients deteriorated as judged by the appearance of ruffled
fur and inflamed skin around the snout and throat. In contrast, recipients of wildtype bone
marrow did not have elevated levels of SAA in blood, nor did they appear sick.
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Indeed, IL-B30 transgenic animals express constitutively acute phase liver genes like
AGP-1, haptoglobin, hemopexin and serum amyloid A protein. A similar phenotype has been
35 shown in mice as an effect of transgenic overexpression of IL-6, or after administration of
recombinant IL-6. In addition, transgenic expression of IL-B30 resulted in thrombocytosis
that was unusual in that many of the platelets had bizarre morphology (elongated appearance,
large size, and/or spindle shapes). We suspect that IL-B30 and/or other upregulated cytokines
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A a) a compartment comprising said polypeptide; or

b) instructions for use or disposal of reagents in said kit.

5. An isolated or recombinant nucleic acid encoding:
a) both:
i) a substantially pure polypeptide comprising a plurality of distinct segments of at
least 7 contiguous amino acids from IL-12 p40; and
ii) a substantially pure polypeptide comprising a plurality of distinct segments of at
} least 7 contiguous amino acids from IL-B30;
"~ b) both:
i) a substantially pure polypeptide comprising at least 11 contiguous amino acids
from IL-12 p40; and
ii) a substantially pure polypeptide comprising at least 11 contiguous amino acids
from IL-B30;
c) a substantially pure polypeptide comprising both:
1) a plurality of distinct segments of at least 7 contiguous amino acids from 1L-12
p40; and
11) a plurality of distinct segments of at least 7 contiguous amino acids from IL-B30;
or
d) a substantially pure polypeptide comprising both:
i) asegment of at least 11 contiguous amino acids from IL-12 p40; and
i1) a segment of at least 11 contiguous amino acids from IL-B30.
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e) wherein said IL- 12 'p40 is from a primate;

f) wherein said IL-B30 is from a primate;

g) which is an expression vector;

h) which further comprises an origin of replication;

i) which comprises a detectable label;

j) which comprises synthetic nucleotide sequence;

k) which is less than 6 kb, preferably less than 3 kb; or
1) which is from primate.

}

7. A cell comprising said isolated or recombinant nucleic acid of Claim 6.

8. The cell of Claim 7, wherein said cell is:
a) a prokaryotic cell;
) b) a eukaryotic cell;
¢) a bacterial cell;
d) ayeastcell;
e) an insect cell;
f) a mammalian cell;
g) a mouse cell;
h) a primate cell; or
1) a human cell.
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¢) said nucleic acid exhibits identity over a stretch of at least 90 nucleotldes to sequence
encoding primate IL-12 p40; and/or
d) said nucleic acid exhibits identity over a stretch of at least 90 nucleotides to sequence
encoding primate IL-B30.

13.  An antagonist of IL-12 p40/IL-B30 combined with:
a) a TNFa antagonist;
b) an IL-12 antagonist;
¢) IL-10; or
d) steroids.

14. A binding composition comprising an antigen binding site from an
antibody, which specifically binds to a composition of Claim 1 but not to IL-12 p40
polypeptide or IL-B30 polypeptide alone.
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antibody of Claim 14, thereby allowing said complex to form.

18.  The method of Claim 17, wherein:
a) said complex is purified from other cytokines;
b) said complex is purified from other antibodies;
) c¢) said contacting is with a sample comprising a cytokine;
d) said contacting allows quantitative detection of said antigen;
€) said contacting is with a sample comprising said antibody; or
f) said contacting allows quantitative detection of said antibody.

19. A composition comprising:
a) a sterile binding composition of Claim 14; or
b) said binding composition of Claim 14 and a carrier, wherein said carrier is:
1) an aqueous compound, including water, saline, and/or buffer; and/or
ii) formulated for oral, rectal, nasal, topical, or parenteral administration.

20.  The use of a composition of Claim 1 or a binding composition of
Claim 14, in the manufacture of a medicament for modulating physiology or development
of a cell or tissue.
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b) IL-12;

c¢) radiation therapy or chemotherapy;
d) an immune adjuvant; or

e) an anti-viral therapeutic.

26.  The use of a binding composition of Claim 20, wherein said binding
composition is an antibody against IL-12 receptor subunit 1.

27.  The use of a binding composition of Claim 20, wherein said
modulating is with said binding composition, and said modulating results in a relative
decrease in production of IFNy.
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Claim 14 in the manufacture of a medicament for modulating the inflammatory response in
) an animal.

34. The use of Claim 33, wherein:
a) said composition of Claim 1 or said binding composition of Claim 14 is a primate protein;
b) said binding composition of Claim 14 is an antibody;
c) said binding composition of Claim 14 is an antibody which blocks signaling mediated by
said composition of Claim 1.

35. The use of Claim 33, wherein said animal exhibits signs or symptoms
of an acute phase inflammatory response.

36.  The use of Claim 33, wherein said sign or symptom is found in skin
tissue; lung tissue; gastrointestinal tissue; or liver tissue.
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a) said composition of Claim 1 is mammalian; or

b) said animal is experiencing signs or symptoms of an inflammatory condition,

45, The use of Claim 42, wherein
) a) said composition of Claim 1 is mammalian; or
b) said animal is experiencing signs or symptoms of an inflammatory condition.

46. The use of Claim 43, wherein
a) said composition of Claim 1 is mammalian; or

b) said animal is experiencing signs or symptoms of an inflammatory condition.

47.  The use of Claim 44, wherein said medicament is in combination with:
a) an anti-inflammatory cytokine agonist or antagonist;
b) an analgesic;
¢) an anti-inflammatory agent; or
d) a steroid.

48, The use of Claim 45, wherein said medicament is in combination with:
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<212> PRT

<213> Unknown Organism
ption of Unknown Organism:
sapiens

<223> Descri

<400> 2
Met Leu
~20

) Ala Gln
-5

Cys Gln

Pro Leu

Thr Asn
45

Gly Leu
60

Leu Ile

Pro Ser

Gly Ser Arg Ala Val

Gly

Gln

val

30

Asp

RAxrg

Phe

Leu

Arg Ala
-1

Leu Ser
15

Gly His

val Pro

Asp Asn

Tyr Glu

80

Leu Pro
95

Leu Gly leu Ser Gln

110

-15

Val Pro

Gln Lys

Met Asp

His Ile

50

Ser Gln
65

Lys Leu

Asp Ser

Leu Leu

Met

Gly

Leu

Leu

35

Gln

Phe

Leu

Pro

Gln
118

ok

10%# - | f 0, l
bUAM > - FlO/@) o0& () -

2 *flal% P Mome ()

) 10%~ 1&5()- Normal "
Headi ng 43] c" "Headi ng 53] c"

asal &g ableadicnga03] c" A " DeF4ul t
J™M¥y Leu Ser Pro

165

surmised Homo

Leu Leu Leu Leu Leu Pro Typ Thr

-10

Gly Ser Ser Pro Ala Trp Thr Gln

5

10

Cys Thr Leu Ala Trp Ser Ala His

20

25

Arg Glu Glu Gly Asp Glu Glu Thr

40

Cys Gly Asp Gly Cys Asp Pro Gln
55

Cys Leu Gln Arg Ile His Gln Gly

70 75

Gly Ser Asp Ile Phe Thr Gly Glu

85

90

val Ala Gln Leu His Ala Sexr Leu

100

105

Pro Glu Gly His His Trp Glu Thr

1720
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<210> 3

<211> 1203

<212> DNA

<213> Unknown Organism

<220>
) <223> Description of Unknown Organism: surmised Mus sp.

<220>
<221> CDS
<222> (113)..(700)

<220>
<221> mat_peptide
<222> (176)..(700)

<400> 3
cgcttagaag tcggactaca gagttagact cagaaccaaa ggaggtggat agggggtcca 60

caggcctggt gcagatcaca gagccagcca gatctgagaa gcagggaaca ag atg ctg 118
Met Leu
-20

gat tgc aga gca gta ata atg cta tgg c¢tg ttg ccc tgg gtc act cag 166
Asp Cys Arg Ala Val Ile Met Leu Trp Leu Leu Pro Trp Val Thr Gln
-15 -10 -5

ggc ctg gct gtg cct agg agt agc agt cct gac tgg get cag tge cag 214
Gly Leu Ala Val Pro Arg Ser Ser Ser Pro Asp Trp Ala Gln Cys Gln
-1 1 5 10

cag ctc tct cgg aat ctc tgc atg cta gec tgg aac gca cat gca cca 262
Gln Leu Ser Arg Asn Leu Cys Met leu Ala Trp Asn Ala His Ala Pro
15 20 25

gcg gga cat atg aat cta cta aga gaa gaa gag gat gaa gag act aaa 310
Ala Gly His Met Asn Leu Leu Arg Glu Glu Glu Asp Glu Glu Thr Lys
30 35 40 45

aat aat gtg ccc cgt atc cag tgt gaa gat ggt tgt gac cca caa gga 358
Asn Asn Val Pro Arg Ile Gln Cys Glu Asp Gly Cys Asp Pro Gln Gly
50 55 60

ctc aag gac aac agc cag ttc tge ttg caa agg atc cgc caa ggt ctg 406
Leu Lys Asp Asn Ser Gln Phe Cys Leu Gln Arg Ile Arg Gln Gly Leu
65 70 75

gct ttt tat aag cac ctg ctt gac tct gac atc ttc aaa ggg gag cct 454
Ala Phe Tvr Lvs His T.eut Teun Ben Ser Acn Tle Phe Tare fR1v R1n Dra
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80

ctc
Leu

cta
Leu
95

gct
Ala

cte
Leu

gga
Gly
110

agce
Ser

cag
Gln

atg
Met

ccc
Pro

tce
Ser

cgt
Arg

aag
Lys

ttt
Phe
160

cgg
Arg

gtc
Val

aca
Thr

gct
Ala
175
ccagacatct
tgcgtgaagg
ctggctagag
gggcaagcag
acccagagca
aaaggggaac
agacagcagc
gaactaacag
<210> 4
<211> 196
<212> PRT
<213>
<223>

<400> 4

Met Leu Asp Cys Arg Ala

-20

Thr
-5

Cys

Ala

cct
Pro

gat
Asp

agc
Ser

ctc
Leu

cte
Leu
115

caa
Gln

agce
Ser

ctg
Leu
130

agt
Ser

ate
Ile
145

ctt
Leu

cga
Arg

cac
His

gcc
Ala

gga

Gly Ala

85

cce
Pro
100

atg
Met

cca
Pro

cag
Gln

tect
Ser

agt
Ser

cte
Leu

agc
Ser

gca gca
Ala

165

Thr

Gln Gly

Gln Gln

Pro Ala

accagttaat
gcaaggacac
aaaggagctg
ctgcgtggcec
tcagaaaaag
attatacttt
tctgtacctg

gactaccaat

Unknown Organism
Description of Unknown Organism: surmised Mus sp.

Leu Ala Val

-1

Leu Ser Arg

15

Gly His Met

taacccatta
cattattaaa
gagaagaaga
tgaggggaag
tgagcccagg
cctgggtgge
cctgctetgt

acgaactgac

Val Ile
~-15

Pro Arg
1

Asn Leu

Asn Leu

ctt
Leu

caa
Gln

gag
Glu

gat
Asp

cac
His
120

gag
Glu

cag
Gln

cag
Gln
135

tgg
Trp

ttt
Phe

cag
Gln
150

gece
Ala

act act

Thr

ctg
Leu

taaggatgcc caggttccca tggctaccat gataagacta

ggacttgtgc
gagaaaagaa
ataaagtctc
ggggcggtgy
ctttggccat
tcagggaaat
ccctcagtte

aaa

Met Leu Trp

Ser Ser Ser
5

Cys Met Leu
20

Leu Arg Glu

90
cac

His
105

acc
Thr

tce
Ser

ccec
Pro

c€gg
Arg

gag
Glu

cee
Pro

cag
Gln

cgc
Arg

ttg
Leu

ata
Ile
155

gec
Ala

ccce
Pro
170

tta
Leu

gagqg
Glu

atc

tgttettgtt
acaaacccca
gagcccttgg
catcgagaaa
tatctgtaag
gtgcagatgce

taacagaatc

PCT/US00/24686
cta cta 502
Leu Leu
acc caa 550
Thr Gln
125
ctt cte 598
Leu Leu
140
gct gce 646
Ala Ala
gtg cca 694
Val Pro
tatcagc 750
tcgtttgttt 810
gagcaggcag 870
ccttggaagec 930
ctgtgagaaa 990
aaaaacaaga 1050
acagtactcc 1110
tagtcactaa 1170
1203

Leu Leu Pro Trp Val

-10

Pro Asp Trp Ala Gln

10

Ala Trp Asn Ala His
25

Glu Glu Asp Glu Glu
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Thr
Gln

60
Gly
Glu
Leu
Thr
Leu
140

Ala

Val

Lys

45
Gly
Leu
Pro
Leu
Gln
125
Leu

Ala

Pro

<210> 5
<211> 102
<212> PRT
<213> Unknown Organism

<220>
<223> Description of Unknown Organism: surmised

<400> 5

Ser
1

Leu

Ser

Gln

Pro
65

Ser

Ala

Cys

Gly

Val

Pro

50

Ser

Leu

Ala

Asn

Leu

Ala

Ala

Gly

110

Gln

Arg

Arg

Thr

Leu

Ser

Gly

35

Glu

Gln

Gln

Thr

Asn

Lys

Phe

Leu

95

Leu

Met

Ser

Val

Ala
175

Gln

Asp

20

Gln

Gly

Pro

Ala

Leu
100

Val

Asp

Tyr

80

Leu

Ser

Pro

Lys
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