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regul %tsl Or]nﬁéhtg ﬁ?o th%@ﬁw&rﬁﬁ&? Bffis n'gR%Trk. While it remains clear that much of the
response does, in fact, revolve around the network-like interactions of lymphocytes,
macrophages, granulocytes, and other cells, immunologists now generally hold the opinion

that soluble proteins, known as lymphokines, cytokines, or monokines, play a critical role in
controlling these cellular interactions. Thus, there is considerable interest in the isolation,

30  characterization, and mechanisms of action of cell modulatory factors, an understanding of
which will lead to significant advancements in the diagnosis and therapy of numerous medical
abnormalities, e.g., immune system disorders. Some of these factors are hematopoietic
growth factors, e.g., granulocyte colony stimulating factor (G-CSF). See, e.g., Thomson, (ed.
1998) The Cytokine Handbook (3d ed.) Academic Press, San Diego; Mire-Sluis and Thorpe,

35  (ed. 1998) Cytokines Academic Press, San Diego; Metcalf and Nicola, (1995) The
Hematopoietic Colony Stimulating Factors Cambridge University Press; and Aggarwal and
Gutterman, (1991) Human Cytokines Blackwell Pub. Cytokine expression by cells of the
immune system plays an important role in the regulation of the immune response. Most
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and G-CSF (International Patent Application PCT/US98/15423 (WO 99/05280). IL-6 and

related cytokines like Oncostatin M, leukemia inhibitory factor (LIF), ciliary neurotrophic

factor (CNTF) and cardiothrophin-1 have biological activities on hematopoiesis,

thrombopoiesis, induction of an acute phase response, osteoclast formation, neuron

30  differentiation and survival, and cardiac hypertrophy. Transgenic expression of IL-B30 in

mice induced a similar phenotype as that observed after overexpression of IL-6 in mice,

comprising runting, systemic inflammation, infertility and death. IL-B30 appears to be a

novel cytokine involved in inflammation.



The present invention is based, in part, upon the discovery of the

physi ol ogical role of [1L-B30, also referred to herein as the |L-B30
protein, anWOi0/g806lpl e in the i nmune response. |In parti culPEE/USWE6s60l e of
| L- B30 has been el ucidated in pathways involved in inflammation, 5

I nfectious di sease, hematopoi etic devel opnment, and viral infection. The
invention is specifically directed to 2onpositions conprising conbinations.
of IL-12 p40 subunit with SUHMMARNKOF-TBR INVENAION and t heir bi ol ogi cal

activities. It hé | '-rgﬁ%rp ' | t,d r

fusion pr #1?35511 gﬂﬁéﬁ%‘t"&hé%é%%rs@fhe r’ggdc?gg%{h?{%e};%gn’ﬁ%&%&ﬁ@”?\‘ﬁ%@é’l?c

aci ds of ? B30 rAlaefensd tn herein at the {leBR @kptein.ang ifs ole wyihe FremyneespaRsSgYn t 0

conpl ementpartiguldhitheroleof BNBBO desheen elesidated il pagrdyhiawslved indnfidnahatio,

functi gnalinfa&ay Siseatd %@m%ﬁ&bt@@&tvﬁ%@metﬁ%3ﬂ'gltihg§t?on. k. Iim%&ss and et hods

of using the ng.l udi ng usi n%, nucl el ¢ acid expression nethods. Methods

f or nodul 5?‘?"%*"&‘ irec{edrtd &omPRstions Foreprisingicombingtions of k2 R49 sbupit withpendent

Ehysid ol ogynterteukin-BItnid30papcharebialogicplraeuvided It iﬁbladanﬁsnem]gacidw&m ' fag i Is
ased, in r i nit IL; 15.12 al so

associ at esl,) B%II I{:gptuﬂ gﬁf Epﬁég"} gh ?l;o? éc{)l%r %%cf rg%é%‘%p?rbt gépﬁr?)g\?c:ﬁgﬁ 5 &;',Jse'e !TB? AuglglC yssn

08/ 900, 908145t fhe Evension arecharagterizeds i pagy by theirhomelgey torchmplemeniendaNAon of

the t®0 p&DIApicqumses bigpbdshd hereinemdlor by EunclistatissHRAlAI08EHREardi Ndi Ng gndh

si gnal i ng i | | [ L f1lens rising. .a) bot

( fptlla5§ %%dieg,\é?xﬂ tlefdaP Bﬂ.\l/sin%ﬁﬁcn? qycﬁx?dgxll;%l!}sgl}gi r*u&f%&?acgf e%‘PgFlsé?r?

ol}
a substanipl P re ol'ypept1 de .conpri sin |
segnment s &eﬂ'é’fixl @gg‘f’df’?gEB%BW@M IB{ERV R NG tge controk of argrewth facrorslependemt a
s?bst alnt i atlYS}%OlguyrQJ_ap(hhype@teisntmscngprd\:ﬂedg ?dmpégé)al i ';tyal?oI di sti BCE ste_grrTelnt S
or at leas TROPre s PinPeritidh i 3 : lally
pur e gol Xgegt i gé;ﬁ‘congr Lei nElatagfdéggq .’L%mg?ont | gc,ugag %mﬂlﬁg"‘gé‘?bg?ﬁf)?g‘m | L-12
p40 and a'&ABLASRTAES M %}Bd B 0vipk s deaeribed pisvioyslyce gt in [USSN 0819008994t i guous
anm no aci dsd 0% b3R,443; B3Matury] farm. STHS] theitdeapressiqibTeheiObYOBPEptidSs ©RERET Si Ng
both a pl Wsahd ihYuRtioft Sdcbi6! bi ?Erﬂ'f at least 7 25 contiguous am no
acids of | If 12l 8640 lfa’md_ 6(1: %‘J u?lg{ﬁ? y osﬁg'guf‘%?i nct segnments of at |east 7
conti guous ami E %fE"tCB_%‘f‘EST““PEPE.%’tﬂCS BPMRPSILANS TS RE] allboth ppusbstargislly pent i de
compr | ;| ngolumplud?corfamﬁa plm{hhtytofldsaﬁdt sdgnenaifagidaus c@%ﬂgﬂ@us&ﬁi‘ali_i%%dgd IVL- 12
p40 apg agpsRUMEety48fand . AN | JL- . Various
enbodi nment s | nClﬁ)gpdel agu?ﬁ %%ﬁnggg}hﬁr%ﬁds?ﬂegy&uc\?\)ﬁ%ﬁgfga? ﬁ"éa ?kgtf:?'ftglé:g plurality
of di sti nd{BEBEPEAL'Sashf copuaupusamino acids fram BuB3&id) hethasnbrtantiallepirer i se one
segnent opolypeptidesimisirgrut legstdu Soatigunas @ninelaciddfronier 2 pao dter siBStiahed
Dot at | BASPObAIE Com PRI IO BhigiEhmih 0L LML BIBLI L0 Segmont
of at | eaélﬁ’sT_“Lt"ﬂ rﬂuf"g%’&&‘pﬁﬁ?ﬁ SogPising bothfa plirality of digtircs seggents ehattleass’
cont i ghousordighows aginaacidsdf Iti2 ped and hsludisoridbdact seamanioraf leat 7! east 11
cOM | UoUSon BB 01 B0 3l o AR BB RN 97 ©
i ncl udi ng® c@?qfnag!fﬁ?tﬁg,cogfﬂd‘PBsrarﬁﬂ? pedds offl.-12 pApiandsa segmewtrof ableast 111 ect al |
nasal , topéntighousamipmacidstod llB38d Varibhwterbbiiatentsdichgle sl bhpositisises) | e
conposi t i GRereinthd@&sc AR HEJ;l ; N | east one of
t he ditzcr i bggl.ngol §g8{9i esf {Sg ?‘?‘ﬂ%i&?g‘é{‘ggf% lTaa %%ﬁ_,ggquf E?é’cagﬁts)i nant |y
produted; “9PRT* SH% SREWRIATAL lsast 9icotigyapsamipe acids; b) wherein theglesuribed plugtis,
PCT/ US00/ efadi8ctisegments of at least 7 contiguous amino acids are both at least 9 contiguous amino

acids; ¢) wherein the described segment of at least 11 contiguous amino acids of IL-12 p40 is

at least 15 contiguous amino acids; d) wherein the described segment of at least 11 contiguous

amino acids of IL-B30 is at least 15 contiguous amino acids; ¢) further comprising a carrier

35  selected from an aqueous compound, including water, saline, and/or buffer; f) formulated for
oral, rectal, nasal, topical, or parenteral administration; or g) which is sterile composition.
Other embodiments include those: a) wherein at least one of the described polypeptides is: i)

detectably labeled; ii) recombinantly produced; iii) unglycosylated; iv) denatured; v) attached



to a solid substrate; or vi) conjugated to another chem cal noiety; b)
conprising both a substantially pure IL-12 p40 pol ypeptide and a
substanti alwgopwosi | L- B30 pol ypeptide; c) conprising a spestgidiedsl Yy pure
pol ypeptide conprising IL-12 p40 fused to IL-B30; or d) conbined with
IL-18, 1L-12, radiation or chenotherapy, an immune adjuvant, or an
anti-viral. 5 Kit enbodi nents include those conprising such a descri bed

COMPOSI {1 4B a8t sublua; of HYBGH AR ARV CRUGAI e IO RORGnPBL ROt | do: or
|

b) instr ugl;
Nucl ei ¢ adl i(’js(?an% ot Ry ?Igrlig Pﬁ?p@ﬁgpp%@% SBﬁStﬁ%WéhhH\ge B30 POM?GIP‘%‘G] @t ed or
r econbi narfomprisiag eF@Saoildlymnmmhlmm@ copprising [Is-UD p8@ fitseddol §.-BAL 6r d)

pol ypept i dombmen letﬁlmg SaILpiZU fed dnw oPEheilr{%trQ}aiay' Ahinoifad A Dbahe e aéﬁnt}-ylﬁqg |to e

conti guou a, supstanti a ypu’re

conpri § i né(’genﬁ O%ﬁrﬁ?'?tﬁ V"lé}gn@]o%etclo ‘Sgéﬁ?Fg‘rﬂ‘?s%H’ ‘;PNT‘%‘%%P“?“@C%EH guous ani no
aci ds fr cAmpartiBgQ compprising the dessubysit piytpeptidey orh) st etions égrtuséelor dispERdliosi ng at
| east 11 Q@dgehtgmsdesaméaqmam ds fromIL-12 p40 and a substantially pure
pol ypepti de coRpr % cont,i guoug am no acids from|L-B30; c)
a substantially P@°%&°W8§5P?fﬁ@f86dﬁwg?wcly % 15-8a apdsolated enreqopnbisanyi st i nct
segnent s ahclgic aFldaSGOd?th@tht}gmmhstaamliy@umcpcﬂi@eﬂideldom}:ﬂsnﬁé:@ pﬁiﬁﬂlt}aofﬂ urality

of _di 3bi nafstinaaBBArts at Rhst 7%3AgubuE BRI IHAYS f&)p@%f}%spﬁst#ha P or O

bst ant t
c ot 1 guouEoRRPHlis® fhaifits  RRbb o Ang seEmebuelb resigroontoenaming acids
cont i guouﬁoa'rﬁln&@cbi) h@;th@fsulelanB&Q' pure polgpeptiderbmapirisingtas leastall uotigus-h a
g

nucl ei ¢ aGingh R C nts of at
nucl eic ag an??dsm marnn] ﬁiﬁnﬁé%ﬁﬁdtﬁ%ﬁh}ﬂ;&ex‘é g&gﬁassnaé &{.p% 3 aﬁlﬁaggg‘f 5

cont i guouS BHRIRY ag&lpﬁgmd °m€3h éa‘ﬁat t%‘é‘%'@fP‘B%EO ypeptide quyprmngohogta nct
segnehbs @lurality bEdistincVsegmiants gfiigusasthtontigamisdmimr idsd 11 12p40 ﬁﬂlsdpl@rahty

ggm | gﬂgﬂ?f&ﬂﬂ:ﬂl@se}geﬂé ofﬁt)]eé’W‘?E&it%a&ﬂeangﬁéfJ AR AR ag%lﬁss g 1T

d) wherei 8013 “%88%'85”99&90*’%%%%%% apleagtd  pntigupuscasipe gfuwsf Ihri2p40 aci ds of
| L- B30 i s and a begawnt dfft keesttlil gormigo@Eansing addsufillB30e Vavibey e@htvdiddtdgacad bed
[L- 12 p4Guins il Rickb) WREiEi ua‘e)demﬁaeq,mréhﬂﬁ ﬁﬁvﬁﬁ%@gﬂ%&ﬁg sds froma

pri %8 g% ch i.s an e%es& on vec ri ses an

ori gi fi° of %‘&P?‘Eaﬁ“?’%“"i‘s)c F'E%°‘Eéﬁ%fﬁ?f§8§ata{eadb? entigpous aminpedceids) ) whi ch
conpr i ses wheneintbe describadplwrality dédisee espaehtslof avibasch cdnﬁ;gb&%san’hhﬁﬁhxc@, D,

pref er abl }Soth%ﬁﬁaﬁ I@%Bnt;)gulégs an‘?i Qxéldé’mn%ﬁlnerlﬂﬁ thd X rlb%I gc‘l%;cf%t oipé{t? &&tplr ovided is a

cell conprl reconbi nant nu A 30
wherein t ﬁ%" @?ﬁ”ﬂ%‘ﬂa%‘g‘l qf Ir§2 P40 ﬁr%%&?‘ﬂét@’é“g"é\!ﬁ@?ww@@ dbﬁlbﬂélmltbﬁ yeast ,
i nsect, ndestibidemagmentofiatdgaspt i comtigyous aminoraziils o11l-B3distat MQGIcﬁﬁi’gtuﬁud ncl ude

t hosez € ONMphindiatis; lae) ddefeld e g%scmrgal 1450) ﬁ% '19&&9 d Prnﬂ'{aﬁaf) ﬁsj“g cgp rising

t he describ eic .acjd i mat e
|L- 12 p4BL§ Pi/‘;'g‘ﬁ‘ P gEmaey £)w HW&PFWH%SIOPJPG%P) wbwbﬁw@ehgorapnsmamt e

| L- B30 pobygiapf reglication; ld)vhxchsommses adsteétable Label; O whikhsqoafpikes@hnth@rgent s in
the descr haehidd Seqkbroe égxﬁd-ﬁémg}]ésé’ Y & kbl RRE R Qb P Y PR S Hfe | ©, 2C1 d

whi ch hybri.di zeg] H)é con 9Md | ess
than | M BAPe Sl0FE0ddad 5 apellsomprising g describsd racombingnt rwplemp@, inghuding p40;
and 030 unwbereinabhdascritiidcklbissa plok@otid, Bukiaeyotiof bab@rikl, peask, Ineecs, rhdh@Raltll VO

01718051 RehdeUstBAteAR%man cell. Kit embodiments include those comprising a described
nucleic acid and: a) a compartment comprising the described nucleic acid: b) a compartment
further comprising a primate IL-12 p40 polypeptide; c) a compartment further comprising a
primate [L-B30 polypeptide; or d) instructions for use or disposal of reagents in the described
35 kit

Alternatively, the invention provides a nucleic acid which hybridizes: a) under wash
conditions of 30 minutes at 50° C and less than 1M salt to the natural mature coding portion
of primate IL-12 p40; and b) under wash conditions of 30 minutes at 50° C and less than M
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Moreover, the invention provides methods for producing an antigen:antibody
35  complex, comprising contacting, under appropriate conditions, a primate IL-12 p40/IL-B30
- composition with a described binding compound, thereby allowing 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; ¢) the described
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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
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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Lastly, the present invention provides a methed of inducing the proliferation of
25 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  be incorporated by reference.

OUTLINE
L. General

35 I1. Purified IL-12 p40/IL-B30 complex

A. physical properties

B. biological properties

II1. Physical Variants

A. sequence variants, fragments

40 B. post-translational variants

1. glycosylation
2. others
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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  andIL-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.
40  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
45  gbMB86671, gbAF133197, gbU16674, gbU83184, embY07762, embY11129.1, gbM65272,
gbAF007576, gbU19841, gbU11815, gbU57752, ghAF004024, gbU49100, gbU19834, and
embX97019. A sequence encoding IL-B30 was identified from a human genomic sequence.



30 I. General The present invention provides description and teaching of
pairing of manmalian proteins to nake a sol uble cytokine, e.g., a secreted
mol ecul e WWWeRVEEH nedi ate a signal between i nmune or ot PERUSHORI686 See,
e.g., Paul, (1998) Fundanental I mrunology (4th ed.) Raven Press, N.Y.
Certain soluble factors are nmade up of heterodi mer pol ypeptides, e.g., IL-6
3S and I L-12. The diner forms, which ar® |likely the physiol ogical forns,
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L2t e MR, VSR 1.

The nol ecd desi gnat ed hul L-B30. A rodent sequence, from nouse,
was al so r N. 08/ and .09 122 443 The present
mvenggoana g@@qg?;g&%SE%ngNO;%%!ﬁ% ng HBPT“B &t T0se ¢ wo
pol ypepti des, e.g., p40 a an nuclelc acid constructs encodi ng
bot h sequencesc chntAdoostizescmiirg Tt ereoficZerd b 21€ @EPindatA@ns ar e 4l so
provi ded, Mahc}ené?tlho%s g ﬁ-'R)@BIbIMHg lteh eLeuWeuTESS AgeProrrrpalinypept i des, e.g.,
coor dwat eFﬁ/ 2%he human | L- B3&° gene encodes a'Smal |l sol ubl e cytokine-1ike
protein, @tr ahOWeclRB ALY caficds cot NRicPART EcPkedinet §dr Sdagnal segyence
probably Rsa abowy 1Ag9rasi dalesro @ngd capuded sdruprd mOMMTERernMeiint 0 about Al a.

See Table Pand SEQ ID. NG 1 and 2. |1B-B30 exhibits 10 structural notifs

char agg er gt g @b - rREfHE I h y are, , IL-
B30, G CSEys aDdl chh-thy wgﬁé{éi%ggfaﬁ%ggﬁ%%ﬁ s % BF%?Q% 2l so N
08/ 900, 905 and 09/ 122, 443. Table 1:20Nucleic aC| (3£Q ID NG 1) encoding

e G

ACA 48 Met Leu &y Ser Arg Ala Va t Leu Leu Lcau Leu Leu Pro Trp Thr -21

-20 -15 1020C5CTCAGGGC GCT GIG CCT GGG GGC AGC AGC CCT GCC TGG ACT
CAG 96 AC GAT GTT CCC CAT ATC CAG TGT GGA GAT GGC TGT GAC CCC CAA 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 CARA AGG ATC CAC CAG GGT 288
Gly Leu Arg Asp Asn Ser Gln Phe Cys Leu Gln Arg Ile His Gln Gly
60 65 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 106G 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 Prc 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
Glin Gln Ile Pro Ser Leu Ser Pro Ser Gln Pro Trp Gln Arg Leu Leu
55 125 130 135

CTC CGC TTC AAA ATC CTT CGC AGC CTC CAG GCC TTT GTG GCT GTA GCC 528



Al a

Gn Ay Arg Ala Val Pro Ay Gy Ser Ser Pro Ala Trp Thr An -5 1 5 10

25 TGC CAG CAG CTT TCA CAG AAG CTC TGC ACA CTG GCC TGG AGI GCA CAT 144 Cys

Adn
CTA
Val

GAT
Val

GAC
Asn
TAT
du
CCT
Asp
CTC
Leu
AGT
Pro
CGC A
10

145
Ar

g Val P . e vyl A “f‘ As T GA%(FTfé?S‘A@‘F@A
ML GSRAVML Ll PEAGK : 00 &
TTNDVPHI QGG ek R %@%ﬁ HA 10
SLLGLSQLL QRiAGHMEE G LSRN ; i

A n LeuwBannédsn Lys Leu Cys Thr Leu Ala Trp Ser Al a HpgrAfsosfsstd CCA
GIG GGA CAC ATG GAT CTA AGA GAA GAG GGA GAT GAA GAG ACT 192 30 Pro Leu
Gy Hs Met Asp Leu Arg Gu Qu Ay Asp Gu Gu Thr 30 35 40 ACA AAT
GIT CCC CAT ATC CAG TGI GGA GAT GCEGdGI GAC CcCC C§A4§400 ggrésb\nc_/lﬁ_\scpp\%
Pro Higeul i € P.
AAC A&‘EEC}XEE;’ '%I’C %%%T%?é?% %G%L%r%l% i ‘&r“g%éf ey Leu Arg Asp
Ser dn Phe S LeuCGI n_Ar IIe %_s gnG?m %%ngggo ZS 4?| CTSV.QT$ TTT
eu lle yr
Eﬁg ﬁg%% Leu %P%gﬁ (;c @“éeﬁ ¥G 85 90 45 CCT TCT CTG CTC
GAT AGC CCT GIG GCG CAG CTT CAT GCC TCC CTA 384 Pro Ser Leu Leu Pro
Ser PrMLGERAVMLA LGLRWIAQGHKA SPFE S5 EBMTOCe0L 86K 1O AWER HBTG GBEOLREEGHEE CAA
CTG CAUTNIYPHEAGGEGHT DPRGL KA OREE QBAGOACT F4BRLLEED 1 FrGEESY. Lpos pBROLEA N Leu
G PrILIGLFQULR PRGEHFEEOTE BSIE RS OFWQRLLOR IR BLH PO GAG VEABVARGERAL&C CTC
CCCAGCCAGCCATGGCAGCGT CTC CIT 480 dn Gn lle Pro Ser Leu Ser
Ser A FIEESC R “G.n Arg Leu Leu 55 125 130 135 CTC OGC TTC AAA ATC CTT
A{" C‘i?:r“"c‘?ﬁ&TéééGS%Gm@WQMGACAPGT/ USOO 24686
1‘2%

ﬁ?@éGGCEC?A‘F%CW% P\?é[lCAQTéc%I Ala 140
AGTACCC TAA 5 Al a

TCCTGCAGCC TGAGGGTCAC CACTGGGAGA CTCAGCAGAT TCCAAGCCTC
AGTCCCAGCC AGCCATGGCA GCGTCTCCTT CTCCGCTTCA AAATCCTTCG
CAGCCTCCAG GCCTTTGTGG CTGTAGCCGC CCGGGTCTTT GCCCATGGAG
CAGCAACCCT GAGTCCCTAA

25

Rodent, e.g., mouse, IL-B30 (SEQ ID NO: 3 and 4):

CGCTTAGAAG TCGGACTACA GAGTTAGACT CAGAACCAAA GGAGGTGGAT AGGGGGTCCA 60
30 CAGGCCTGGT GCAGATCACA GAGCCAGCCA GATCTGAGAA GCAGGGAACA AG ATG 115

Met
-21

CTG GAT TGC AGA GCA GTA ATA ATG CTA TGG CTG TTG CCC TGG GTC ACT 163
35 Leu Asp Cys Arg Ala Val Ile Met Leu Trp Leu Leu Pro Trp Val Thr

-20 -15 -10 -5

CAG GGC CTG GCT GTG CCT AGG AGT AGC AGT CCT GAC TGG GCT CAG TGC 211

Gln Gly Leu Ala Val Pro Arg Ser Ser Ser Pro Asp Trp Ala Gln Cys
40 1 5 10

CAG CAG CTC TCT CGG AAT CTC TGC ATG CTA GCC TGG AAC GCA CAT GCA 259

Gln Gln Leu Ser Arg Asn Leu Cys Met Leu Ala Trp Asn RAla His Ala

5 20 25

45

CCA GCG GGA CAT ATG AAT CTA CTA AGA GAA GAA GAG GAT GAA GAG ACT 307

Pro Ala Gly His Met Asn Leu Leu Arg Glu Glu Glu Asp Glu Glu Thr

30 35 40

50 AAA ART AAT GTG CCC CGT ATC CAG TGT GAA GAT GGT TGT GAC CCA CAA 355

Lys Asn Asn Val Pro Arg Ile Gln Cys Glu Asp Gly Cys Asp Pro Gln

45 50 55 60

GGA CTC AAG GAC AAC AGC CAG TTC TGC TTG CAA AGG ATC CGC CRA GGT 403

55 Gly Leu Lys Asp Asn Ser Gln Phe Cys Leu Gln Arg Ile Arg Gln Gly
65 70 75
CTG GCT TTT TAT AAG CAC CTG CTT GAC TCT GAC ATC TTC AARA GGG GAG 451

Leu Ala Phe Tyr Lys His Leu Leu Asp Ser Asp Ile Phe Lys Gly Glu
60 80 85 90



codi ng sequence: ATGCTGGEGGA GCAGAGCTGI AATGCTGCTG TTGCTGCTGC CCTGGACAGC
TCAGGGCAGA GCTGTGCCTG GGGGCAGCAG CCCTGCCTGG ACTCAGTGCC 15 AGCAGCTTTC
ACAGAAGCTC WGOHGHTGG CCTGGAGTGC ACATCCACTA GTGGGAGACA TORAVISINAGSS
AGAAGAGGGA GATGAAGAGA CTACAAATGA TGTTCCCCAT ATCCAGTGTG GAGATGGCTG
TGACCCCCAA GGACTCAGGG ACAACAGTCA GTTCTGCTTG CAAAGGATCC ACCAGGGTCT
GATTTTTTAT GAGAAGCTGC TAGGATCGGA TATTTITCACA GGGGAGCCTT CTCTGCTCCC 20
TGATAGCCCTedBT€ECERACE: TECARSASEC: 62CTACE RS CEFEARCGRACT T 6kl GCAGCEy o
TGAGGGT CAC reATECEIACA: CTCAGBARAT P FRCEAAGGCTED: IAGTGECAGOS AGEBCAT GGCA
GCGTCTCCTT CTCCGCHTCA AAATCCTTCGH9CAGCCTCCAG GCGPPTGTGG CTGTAGCCGC
COCCGTGT T T (@6 GAT AR A CeAACTA CAGT GRCTAR 28 Redent el I'L-B30
(SEQ | D NGieudciantewt per CEETTEAGAGE IFOBEAGCTAGA: GASTIEAGAGT6 LAGAYACCAAA
GGAGGTGGAT AGHXOGGTCCA 60 30 BAGGCCTGGT GCAGAPCACA GAGCCAGCCA GATCTGAGAA

GCAGGGAA T targ2 ) G CTA TGG CTG
TTG QG %ﬁ’é%% gr&("lr%ég%@w? S &Tcgﬁp% c§é| 5 %&ﬁeu TPP Leu Leu
Pro Trp Val25Thr -20 -15 1100 5 CAG GGC CE@S AGG) AST AGC AAG;' CCT
GAC TGG Leu Ala Val Pro Ar Ser Ser Ser Pro p
Ty Aa GG iﬁéﬁﬁ‘ﬁz@gﬁ@g Frccie et gt SO G G oo
AAC G3A 259 msGI n Leu Ser An go Leu S eu Ala Trp Asn

AIaHlsA 455 GCG GGA CAT ATG AAT CTA CTA AGA GAA GAA GAG GAT
GAA GAG Acgﬁc ¥ ]ér ﬁﬁ%%ﬁ& Cé%ﬁé@ﬁg@g&t%% Gu A%h du
Gu Thr 30 35 40 50;4pR GAT GGT TGT GAC
CCA CaA 355 LsAsnAanaI Pro Arg Ile dn Cys GQu Asp Ay Cys Asp Pro
A n 45 50 %3 SEIGRPASFET FAGAGATTHRAT TREETACARS FAAREIIATTG CAA AGG MIC CGC

CAA GGT 403° 3 Leu Lys Asp Asn Ser Gn Phe Cys Leu Gn Arg Ile Arg G n
Gy 65 70 75 CTG GCT TTT TAT AAG CAC CTG CIT GAC TCT GAC ATC TTC AAA GGG

GAG 425P ATCTATCAGC CCAGACATCT ACCAGTTAAT TAACCCATTA GGACTTGTGC TGTTCTTGTT 800
TCGTTTGTTT TGCGTGAAGG GCAAGGACAC CATTATTAAR GAGAAAAGAA ACAAACCCCA 860

GAGCAGGCAG CTGGCTAGAG AAAGGAGCTG GAGAAGAAGA ATAAAGTCTC GAGCCCTTGG 820

30 CCTTGGAAGC GGGCAAGCAG CTGCGTGGCC TGAGGGGAAG GGGGCGGTGG CATCGAGAAA 980

CTGTGAGRAA ACCCAGAGCA TCAGAAAAAG TGAGCCCAGG CTTTGGCCAT TATCTGTAAG 1040
35 AAAAACARGA ARAGGGGAAC ATTATACTTT CCTGGGTGGC TCAGGGAAAT GTGCAGATGC 1100
ACAGTACTCC AGACAGCAGC TCTGTACCTG CCTGCTCTGT CCCTCAGTTC TAACAGAATC 1160

TAGTCACTAA GAACTAACAG GACTACCAAT ACGAACTGAC AAA 1203
40

MLDCRAVIMLWLLPWVTQGLAVPRSSSPDWAQCQQLSRNLCMLAWNAHAPAGHMNLLREEED

EETKNNVPRIQCEDGCDPQGLKDNSQFCLQRIRQGLAFYKHLLDSDI FKGEPALLPDSPMEQ

LHTSLLGLSQLLQPEDHPRETQQOMPSLSSSQQWQRPLLRSKILRSLOQAFLATIAARVFAHGAA

TLTEPLVPTA

45
The structural homology of IL-B30 to related cytokine proteins suggests related

function of this molecule. However, recognition of the association of the IL-12 p40
polypeptide with the IL-B30 polypeptide allows for biological assay of active p40/IL-B30
dimers. IL-12 p40/1L-B30 compositions may be made up of either distinct polypeptides

50  representing each of the individual polypeptides, or fusion constructs of IL-12 p40 with IL-
B30. Observations indicate that the dimer is capable of inducing interferon-y (IFNy)
production by various cell types, e.g., PBMC, suggesting biological functions for which the
dimer will be used. Moreover, experiments indicate that the IL-12 receptor p1 subunit is a
component of the receptor for the p40/IL-B30 dimer.



Leu Ala Phe Tyr Lys His Leu Leu Asp Ser Asp Ile Phe Lys Ay du 60 80 85 90
WD 01/18051 . PCTIUSOO 24686 11 5 10 15 20 25 30 35 40 45 CCT GCT CTA CTC

CCT GAT AGONOGM#IIG GAG CAA CTT CAC ACC TCC CTA499 Pro Al @cirasodazessPr o Asp

Ser Pro Met Qu A@n Leu Hs Thr Ser Leu 95 100 105 CTA GGA CTC AGC CAA CTC
CTC CAG CCA GAG GAT CAC CCC CGG GAG ACCh47 Leu Gy Leu Ser A n Leu Leu A n

Pro Qu Asp H's Pro Arg Gu Thr 110 1152120 CAA CAG ATG CCC ACGC CTG AGT

'(;CT éGT 'CI':AG CA@FTE tgﬁfés% eﬂTﬁﬁﬁn Ml@ld%d%l&oﬁ%{datﬁﬂvﬁgi per  Ser
rq Pr 0
A are Coflppadid 4k éeﬁmé B, S TR0t e ey Leu

Adn Al a Ph@OE@uewranmosym/macmnEaggmdxle&dr@@@enmmﬁ@cﬁﬁxmo@m GGA CCA

ECA ?ET g@:wgggal @@tﬁ@ﬁl BhdofrE R ré{cﬁnﬁé Qxer\{aga eF’dTEeo (\;ﬁ ﬁé@i%? | a Thr
eu Thr_. A u

TGGCTACCAT %WA&&%?X%E CﬁPg‘““rW?“’%\PEPm%% %4?’:’?!&?@&@@ A@ﬁ GTTAAT
TAACCCAT T Abutiphibits @reef TIZFIRT T Gtk Bi0s 7 eV ERd reldERely GAATE ichibAGEATAG-

CATTATTAAAinté@WQmphocﬁeS, although at higher concentrations it non-

specifically inhibits the production of all antibody isotypes. IFNy augments cytotoxic
immune responses against intracellular organisms and tumors mediated by NK cells and

10 CTLs. Like IL-12, IFNy has the propensity to promote cell-mediated cytotoxic response
while inhibiting allergic inflammation and IgE synthesis. See, e.g., Karupiah, (ed. 1997)
Gamma Interferon in Antiviral Defense Chapman & Hall; Jaffe, (ed. 1992) Anti-Infective
Applications of Interferon-Gamma Marcel Dekker (ISBN: 0824786882); Sutterwala et al.,
(1999) J. Leukoc. Biol. 65:543-551; Billiau et al., (1998) Ann. NY Acad. Sci. 856:22-32; and

15  Gessani et al., (1998) Cytokine Growth Factor Rev. 9:117-123.

IL-B30 agonists, or antagonists, may also act as functional or receptor antagonists,
e.g., which block IL-6 or IL-12 binding to their respective receptors, or mediating the opposite
actions. Thus, IL-B30, or its antagonists, may be useful in the treatment of abnormal medical
conditions, including immune disorders, e.g., T cell immune deficiencies, chronic

20  inflammation, or tissue rejection, or in cardiovascular or neurophysiological conditions.
Agonists would be likely to be used in a therapeutic context of enhancing cell mediated
immunity, e.g., in anti-tumor, adjuvant, and anti-viral situations, or to antagonize allergic
responses. Antagonists would likely be used in the context of blocking such enhanced
immunity, e.g., in cellular contributions to autoimmune diseases or chronic inflammatory

25  conditions.

The natural antigens are capable of mediating various biochemical responses which
lead to biological or physiological responses in target cells. The preferred embodiments
would be from human, but other primate, or other species counterparts exist in nature.
Additional sequences for proteins in other mammalian species, e.g., primates, canines, felines,

30 and rodents, should also be available,

In particular, the association of the IL-12 p40 subunit with IL-B30 has been
confirmed. The IL-12 p40 and IL-B30 molecules should have evolved together. If the two
functionally associate, they might act together in the fashion of IL-12. See, e.g., Trinchieri
(1998) Adv. Immunol. 70:83-243; Gately et al., (1998) Ann. Rev. Immunol. 16:495-521; and

35  Trinchieri (1998) Int. Rev. Immunol. 16:365-396.

As a complex, however, the complex would be expected to interact with two tall

signaling receptors in the cytokine receptor family. This has been confirmed in the case of IL-
12 receptor subunit B1. Other related receptors can be tested for binding to the soluble



GAGCAGGCAG CTGECTAGAG AAAGGAGCTG GAGAAGAAGA ATAAAGTICTC GAGCCCTTG®20
CCTTGGAAGC GGGCAAGCAG CTGCGIGECC TGAGGGEGAAG GEGEECEGTGG CTTCGAGAAA980
CTGTGAGAAA WQCUZMTBNGCA TCAGAAAAAG TGAGCCCAGG CTTTGGECCAT TARCIVGEWAEGE40
AAAAACAAGA AAAGGGGAAC ATTATACTTT CCTGGGTGEC TCAGGGAAAT GIGCAGATGC1100
ACAGTACTCC AGACAGCAGC TCTGTACCTG CCTGCTCTGI CCCTCAGITC TAACAGAATC1160
TAGTCACTAA GAACTAACAG GACTACCAAT ACGAAQREGAC AAA1203
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from SEQ ID NO: 2. Significant fragments thereof will often retain similar functions, e.g.,

30  antigenicity. Preferred embodiments comprise a plurality of distinct, e.g., nonoverlapping,
segments of the specified length. Typically, the plurality will be at least two, more usually at
least three, and preferably 5, 7, or even more. While the length minima may be recited, longer
lengths, of various sizes, may be appropriate, e.g., one of length 7, and two of length 12.
Similar features apply to the IL-12 p40 polypeptide, and to polynucleotides of either or both.

35 Binding components, e.g., antibodies, typically bind to an IL-12 p40/IL-B30 complex
with high affinity, e.g., at least about 100 nM, usually better than about 30 nM, preferably
better than about 10 nM, and more preferably at better than about 3 nM. Counterpart protein
complexes will be found in mammalian species other than human, e.g., other primates,
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and will ordinarily be at least about 40% pure, generally at least about 50% pure, often at least

about 60% pure, typically at least about 80% pure, preferably at least about 90% pure, and in
30  most preferred embodiments, at least about 95% pure. Carriers or excipients will often be
added. A composition comprising a substantially pure IL-12 p40 and IL-B30 will not have
large amounts of extraneous polypeptides which are not naturally associated with the complex
of the two polypeptides.
Solubility of a polypeptide or fragment depends upon the environment and the
35  polypeptide. Many parameters affect polypeptide solubility, including temperature,
electrolyte environment, size and molecular characteristics of the polypeptide, and nature of
the solvent. Typically, the temperature at which the polypeptide is used ranges from about 4°
C to about 65° C. Usually the temperature at use is greater than about 18° C. For diagnostic
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II1. Physical Variants
This invention also encompasses complexes comprising proteins or peptides having
35  substantial amino acid sequence identity with the amino acid sequences of the IL-12 p40/IL-
B30 antigen. The variants include species, polymorphic, or allelic variants.
Amino acid sequence homology, or sequence identity, is determined by optimizing
residue matches, if necessary, by introducing gaps as required. See also Needleham et al,,
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30  Alignment of the human and mouse IL-B30 sequences with other members of the IL-6 family
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be determined using, e.g., RASMOL program, see Bazan et al., (1996) Nature 379:591; Lodj
et al., (1994) Science 263:1762-1766; Sayle and Milner-White, (1995) TIBS 20:374-376; and
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35  1997) Proteome Research: New Frontiers in Functional Genomics Springer-Verlag, NY.
Preferred residues for substitutions include the surface exposed residues which would be
predicted to interact with receptor. Other residues which should conserve function will be
conservative substitutions, particularly at a position far from the surface exposed residues.
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30  Purified IL-12 p40/IL-B30 antigens can also be used as a reagent to detect antibodies
generated in response to the presence of elevated levels of the cytokine complex, which may
be diagnostic of an abnormal or specific physiological or disease condition. This invention
contemplates antibodies raised against amino acid sequences encoded by nucleotide sequence
shown in SEQ ID NO: 1, or fragments of proteins containing it. In particular, this invention

35  contemplates antibodies having binding affinity to or being raised against specific domains,
e.g., helices A, B, C, or D of the IL-B30, or the Ig domains of the IL-12 p40.

The present invention contemplates the isolation of additional closely related species
variants. Southern and Northern blot analysis will establish that similar genetic entities exist
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30 regions, e.g., control elements, are of interest.

Structural studies of the IL-B30 antigens will lead to design of new antigens,
particularly analogs exhibiting agonist or antagonist properties on the molecule. This can be
combined with previously described screening methods to isolate antigens exhibiting desired
spectra of activities.

35 V. Antibodies

Antibodies can be raised to various epitopes of the p40/IL-B30 proteins, including

species, polymorphic, or allelic variants, and fragments thereof, both in their naturally

occurring forms and in their recombinant forms. Additionally, antibodies can be raised to IL-
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30  fused or covalently joined polypeptides to be used as immunogens. An antigen and its
fragments may be fused or covalently linked to a variety of i immunogens, such as keyhole
limpet hemocyanin, bovine serum albumin, tetanus toxoid, etc. See Microbiology, Hoeber
Medical Division, Harper and Row, 1969; Landstciner, (1962) Specificity of Serological
Reactions, Dover Publications, New York; Williams et al., (1967) Methods in Immunology

35  and Immunochemistry, vol. 1, Academic Press, New York; and Harlow and Lane, (1988)

Antibodies: A Laboratory Manual, CSH Press, NY, for descriptions of methods of preparing
polyclonal antisera.
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Antibodies raised against each IL-B30 will also be useful to raise anti-idiotypic
30  antibodies. These will be useful in detecting or diagnosing various immunological conditions
related to expression of the respective antigens.

V1. Nucleic Acids
The described peptide sequences and the related reagents are useful in detecting,

35  isolating, or identifying a DNA clone encoding both IL-12 p40 and IL-B30, e.g., from a
natural source. Typically, it will be useful in isolating genes from a mammal, and similar
procedures will be applied to isolate genes from other species, e.g., warm-blooded animals,
such as birds and mammals. Cross hybridization will allow isolation of IL-12 p40 or IL-B30
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30  sequences from various different species or polymorphic variants.
A significant "fragment" in a nucleic acid context is a contiguous segment of at least
about 17 nucleotides, generally at least about 22 nucleotides, ordinarily at least about 29
nucleotides, more often at least about 35 nucleotides, typically at least about 41 nucleotides,
usually at least about 47 nucleotides, preferably at least about 55 nucleotides, and in
35  particularly preferred embodiments will be at least about 60 or more nucleotides, e.g., 67,73,
81, 89, 95, etc., including hundreds and/or thousands.
A DNA which codes for an IL-B30 protein will be particularly useful to identify
genes, mRNA, and cDNA species which code for related or similar proteins, as well as DNAs
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Stringent conditions, in referring to homology in the hybridization context, will be
stringent combined conditions of salt, temperature, organic solvents, and other parameters,
typically those controlled in hybridization reactions. Stringent temperature conditions will
usually include temperatures in excess of about 30° C, usually in excess of about 37° C,

35  typically in excess of about 55° C, more typically in excess of about 60 or 65° C, and
preferably in excess of about 70° C. Stringent salt conditions will ordinarily be less than
about 1000 mM, usually less than about 400 mM, typically less than about 250 mM,
preferably less than about 150 mM, including about 100, 50, or even 20 mM. However, the
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determine the percent sequence identity relationship using the following parameters: default
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35 Another example of algorithm that is suitable for determining percent sequence
identity and sequence similarity is the BLAST algorithm, which is described Altschul et al.,
(1990) 1. Mol. Biol. 215:403-410. Software for performing BLAST analyses is publicly
available through the National Center for Biotechnology Information
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35  Alternatively, preparation of an antibody preparation which exhibits less species specificity
may be useful in expression cloning approaches.
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30  useful in vitro tests for presence or absence of interacting components, which may correlate
with success of particular treatment strategies. In particular, modulation of physiology of
various, ¢.g., hematopoietic or lymphoid, cells will be achieved by appropriate methods for
treatment using the compositions provided herein. See, e.g., Thomson, (1994; ed.) The
Cytokine Handbook (2d ed.) Academic Press, San Diego; Metcalf and Nicola, (1995) The

35  Hematopoietic Colony Stimulating Factors Cambridge University Press; and Aggarwal and
Gutterman, (1991) Human Cytokines Blackwell Pub.

Observations that the cytokine complex can induce IFNy levels provides useful insight

into therapeutic potential, In particular, IFNy production results in enhanced cell mediated
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p40. L-B3O such as mutem varlants ofa naturally occurring form or blocking antibodies,

may provide a selective and powerful way to block immune responses, e.g., in situations as

inflammatory or autoimmune responses. See also Samter et al., (eds.) Immunological
Diseases vols. 1 and 2, Little, Brown and Co.

Particular targets for therapeutic application include, e.g., lung conditions, both asthma
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etal., (1998) Clin. Exp. Allergy Aug. 28 Suppl 3:1-5; Durham, (1998) Clin. Exp. Allergy Jun.
28 Suppl 2:11-16; Leung, (1997) Pediatr, Res. 42:559-568; Pretolani et al., (1997) Res.
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Merck Manual of Diagnosis and Therapy, Merck & Co., Rahway, N.J.; Thorn et al.,
Harrison's Principles of Internal Medicine, McGraw-Hill, N.Y.; and Weatherall et al., (eds.)
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35  conditions and diseases involve activation by macrophages or monocytes, and many of these
will be responsive to treatment by an agonist or antagonist provided herein. See, e.g., Stites

and Terr (eds. 1991) Basic and Clinical Immunology Appleton and Lange, Norwalk,
Connecticut; and Samter et al. (eds.), Immunological Diseases Little, Brown and Co. These
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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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IX, Kits
This invention also contemplates use of p40/IL-B30 proteins, fragments thereof,
peptides, and their fusion products in a variety of diagnostic kits and methods for detecting the
35  presence of another p40/IL-B30 or binding partner. Typically 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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30 Another diagnostic aspect of this invention involves use of oligonucleotide or
polynucleotide sequences taken from the sequence of a p40/IL-B30. These sequences can be
used as probes for detecting levels of the p40 or IL-B30 messages in samples from patients
suspected of having an abnormal condition, e.g., inflammatory or autoimmune. Since the
cytokine may be a marker or mediator for activation, it may be useful to determine the

35  numbers of activated cells to determine, e.g., when additional therapy may be called for, e.g.,
in a preventative fashion before the effects become and progress to significance. The
preparation of both RNA and DNA nucleotide sequences, the labeling of the sequences, and
the preferred size of the sequences has received ample description and discussion in the
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(1991 and updates) Current Protocols in Immunology Wiley/Greene, NY; and Methods in
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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 III. 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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30
VI. 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 [L-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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The IL-12 p40 e re avail ab r vari ous seqyen dat ahases, as
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interaction. These observations suggest that the receptor subunit B1 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. Initially, assays that had
shown biological activities of IL-6 or G-CSF were examined. Assays were performed on
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coprecipitate A nouse |IL-12 p40-1g fusion construct was prepared in an
expressi on veckorEffeEB@nlpgplifelatian of cbllsnds to Protein A, and can precipitate
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Human p40/IL-B30 fusion protein enhanced prohferatlon of human PHA blasts
stimulated with anti-CD3 or both anti-CD3 and anti-CD28. The anti-CD3 stimulation appears
30 to be essential. Human p40/IL-B30 fusion protein also enhanced proliferation of activated
Thi 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"Y 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/IL-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



no soluble protein was detected in the cell supernatant using Protein A
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Analyses of the expression of cell surface molecules can be performed by direct

immunofluorescence. For example, 2 x 103 purified human monocytes are incubated in
phosphate buifered 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 (L243) 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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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
p40/1L-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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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 F requency
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-HC, 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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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),
I1gG2a (clone G155-178) and IgG2b (clone 49.2) were used to generate standard curves.
Biotin anti-mouse 1gM (clone R6-60.2), biotin anti-mouse IgA (clone R5-140), biotin anti-
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Levels of IGF-1 in mouse serum were determined using a commercially available
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control littermates. Northern blot analysis, of RNA extracted from either muscle or skin of
IL-B30 transgenic mice and control 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 1L-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, ruffled 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 analysis of IL-B30 transgenic mice
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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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Bone marrow recipients were monitored weekly for the induction of an acute phase
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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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30 IL-6 is a pleiotropic cytokine that among a wide variety of functions induces
thrombocytosis, acute-phase protein synthesis, and B cell differentiation.
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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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i nduces a 13{fi0Haed nQéHﬁQQEH‘&? off g_gg t@%ﬁr@%:sl I%g §¥t ux{x%&xhgcgmfa}ﬁﬁ tsﬁxm rg ed the

't PLL?STJET l;a S%{’n‘iﬁl" H}all?‘sé 8 t“eg g W tmansganic anipa w@f £ nx'hfﬁ?alhﬁ?ml% ofdbt1nd gINF-
i nf | ammat aiphacbbdreed intlesd anipals kinvel -6 hadd negathedffedtondheg@aténtatidnsact .
circulating IL-1 and TNF-alpha in mice. The high concentrations of circulating TNF-alpha
30  observed in IL-B30 transgenic mice could also be an result of the increased concentrations of
IFN-gamma. IFN-gamma is produced by IL-2 activated T cells or IL-4 - activated B cells,
and induces the expression of TNF-alpha in monocytes and macrophages. It remains to be
determined whether expression of IFN-gamma is mediated directly by IL-B30 or by other
cytokines induced by 1L-B30. In summary, our results suggest that IL-B30 shares a wide
35  variety of biological activities with IL-6. It remains to be seen whether these biological
activities are mediated by a common receptor, a signal transduction element or transcription
factor shared with IL-6. These issues will hopefully be clarified by ongoing experiments
using genetic and biochemical approaches.



Overexpression of IL-B30 in vivo caused a phenotype of inpaired growth and
15 inflamation - that was strikingly simlar to that of several nodels of
transgeni c WoIAH8 on of |IL-6. Similar to the effect of PEHNSYSA68E
expression of IL-6, or after adm nistration of reconbinant IL-6 to mce,
neutrophil infiltration and anem a were observed in aninmals as a result of
transgeni c expression of 1L-B30. As in P£-6 transgenic animals, inpaired
growt h of | L- BSDreferamsyeitaddefeinare éncorpamted hierekely deferahee tocths exind exvent as i6f

| GF-1 thategah %w@&l fn?thﬁﬁt?diin Jr(ﬁat%gt a;?Bﬁc g)ﬁ? cﬁ'E‘;IliyaaHB% 1\?@%%18%@{1%2& th "

these aninals. Thi % ran genlc anlna caused
by upregul ‘880‘1’?_”"8 é)‘i‘%?’é |"6HS%‘?t‘c'ﬁ¥ Or4s PHTAPPSSect ef fect of | L-B30

over expr essi on, Many toydifitatiBiamipariatiend of thiy iegsatien tambeafiade withoarddpartig
eXpr essd ONgrorh ligss ?ﬁﬂ%dTéé'Eﬁe & ‘%111 ﬁm&@‘i‘&ﬁﬁwskﬂ eﬁ 1('1'th aﬁ”%e g{% IrﬁI%aS ed

concentrations, o bl'ood of
| L- B30 25 $RoQIUgents %esfﬁltz?g “i%’wé?/ credby WRY of cxampls OB, H&@%tl@ﬂnq% intodsd of
IdL B30I t rialmsgemoniy bjag‘gea'tnsmgthbfappenﬂ?mcl?]lﬁh%miml the fdkll_scﬁﬁ@ofgquﬁall:ﬁtg t(fi o
irectly sion of this novel cytokine an as had been
i nmplied bywt Eg#%gg%ﬁgﬁgéﬂﬁgﬁnlogles that |L-B30 has biological activities
simlar to 1L-6. 30 IL-6 is a pleiotropic cytokine that anong a w de
vari ety of functions induces thronbocytosis, acute-phase protein
synthesis, and B cell differentiation. Indeed, |IL-B30 transgenic aninals
express constitutively acute phase liver genes |ike AGP-1, haptoglobin,
henmopexin and serum anyloid A protein. A simlar phenotype has been 35
shown in mce as an effect of transgenic overexpression of IL-6, or after
adm nistration of reconmbinant IL-6. In addition, transgenic expression of
IL-B30 resulted in thronbocytosis that was unusual in that many of the
pl at el ets had bi zarre norphol ogy (el ongated appearance, |arge size, and/or
spi ndl e shapes). W suspect that |L-B30 and/or other upregul ated cytoki nes
WD 01/ 18051 PCT/ US00/ 24686 53 have an effect on normal platelet
production. This suggests again that |L-B30 shares a biological activity
wth IL-6 and its relatives. IL-6 has also been identified as a B cel
differentiation factor. Transgenic overexpression of |IL-6 causes
pl asnocytoma and |1 L-6 deficient mce show a reduced 1gG 5 response. Wile
we saw increases in 1gG and I gA production in sone |L-B30 transgenic m ce,
this observation was not consistent between different founders. Thus
further analysis is needed to characterize IL-B30 further as a potential B
cell differentiation factor. In IL-B30 transgenic mce increases in
circulating neutrophils were consistent with the inflamuation evident in
various tissues, however, the changes in red blood cell paraneters are 10
not as easily explained. IL-1, TNF-al pha, and I FN-ganmma are nedi ators of a
syndrone conmmonly call ed anem a of chronic di sease (ACD), which generally
presents as a nornocytic, nornochrom c, nonregenerative (or mnimally
regenerative) anema and is seen in a variety of chronic inflamatory
di seases. Anem a of Chronic Di sease nay al so present as mcrocytic,



hypochrom ¢ in some human patients. The syndrone is due to altered iron
nmet abol i sm and 15 di m ni shed response to erythropoietin. The m crocytic
hypochr om W@eidaesa observed in the |1L-B30 mce nay be dRETIUSOZIBE6 as
suggested by the increases in peripheral cytokine concentrations. However,
t he nost common cause of mcrocytic hypochromc anema is iron deficiency,
which is nore consistent with the parti®s bone marrow response

(regenerati on) WHAQ ISIOIATMEIYISi s seen in the IL-B30 nice. Further

i nvestigation, including neasurenent of 20 serumferritin, iron, and total
iron binding capacity, which would allow differentiation of ACD fromiron
deficiency anenm a, was ndtcompaBtiengespriging: to the difficulties in obtaining
adequat e bdyaswsh:f rom af fected mce. 1L-1 and TNF-al pha are known inducers of

IL-6 expressio = .90 i .ated durin n
it ot ory. 1 dspbibaite GRS dedontilR: « IR AAIRELGHEGA" o e
detected in the pleastpiantiguopy aspigo agid frpmgbol 2tn48radeni ¢ animal's. Thi's
suggests that ii)la fibstaitistly purea@ipeptiie@bipising i plukaliby ePdMtiAGISe@Rerdyofaut Y €t

uni dentified mec i deed . . e.pf IL-6 in IL-B30 transgenic
ani mal s m ght exgﬁﬁtz%ﬁgﬂﬁ‘.’sg‘ lbggcé?sg&gﬁﬁ(l’zﬁ}ﬁ’ and TNF- al pha observed in
t hese ani N8I BOWj nce 1L-6 has a negative effect on the concentrations of
circuhating |L4) asubstiifallsppfedpolypeplide@omphisindlatdéast DiNcoatifioas baihd aids

circul ating TNF- a}r&{;:ﬁj@ g@_sagaved in IL-B30 transgenic mce could al so be
an result of the Tncr eag@ ‘concentrations of |FN-gamma. |FN-ganma is
produced by | LiD &ubptentially purenofypsptide cpmpeising atdedst, bl eontimone pihino acidad

i nduces the exprefeh@-B3D; TNF- al pha i n nonocytes and macrophages. It

remai ns to,bhe i r..expression of I FN-gamma is nedi at ed
di recgl@y ch *1T’?ﬂ%‘e‘g%ﬁ‘%%wg@m89’58‘%“5%§°“?'nduced by 1L-B30. In summary,
our rédults sudyexpluraliptofidistingtsegihenteaf ahleastdeoptigioynzmiae geids ofJLdRagPr al
activities with 1dnd6. It remains to be seen whether these biol ogical

activities are; | . , &.sianal. trans td-an el enent
or transcripti cl)ﬁeﬂflg%ﬁ g'r&}sﬁhsgip %&%‘%}ﬁgﬁﬁ?%&?ﬁg&éﬂo&%&@g \%3"}1'}_«] %ﬂgbﬂe@u?ﬁ y be
clarified Bya sigantingy eussaolvpeptids comprising bathet i ¢ and bi ocheni cal appr oaches.

x\o 01/ 1g051 fF’CT)( U medaiar téést1Ab&mtrgemra@ﬁ@cfﬁidkidfmlbpmgigﬂd are Lln_corp_orat ed
erei y refergnc t xtent as.if_ eac vidual publication or
pat en? Oappl i cat"ﬁoﬂnSee L‘%“‘s%é&??ﬁr‘r?é??“&’gé{gr‘\“&%."‘r’n“|"‘\‘/‘”1‘ uoaﬂfr'%qp’ndi cated to be

i ncorporated by reference in its entirety for all purposes. Many

modi fi cations and vari at Thontositibh 8f ClaMeME i on can be made wi t hout

departing [ [« L rit.and s wil] be apparent to those
SRTTT b ik il BBl bt i SRR 0P 1 coRBe ARERRTROCSIIRE (o, o
by way of exgptameshpiat leasi ¢omeguays eminogkidss to be limted only by the
terns 2f tH)ewkdpeie sale gluedliay oBdistalcostgmehts Bf Athéasf UddntigEsap emio 26ids hédoBtS t O
vvh! ch such Zl\lez?si ﬁorﬁfgpo&%ﬂiﬁd Echs- WO Ql/ 18051 PCT/ US00/ 24686 WHAT 1S CLAI MED
IS: 55 | . composrtion conprising: | )

c) wherein said segment of at least 11 contiguous amino acids of IL-12 p40 is at least 15

contiguous amino acids;
d) wherein said segment of at least 11 contiguous amino acids of IL-B30 is at least 15
30 contiguous amino acids;
e) further comprising a carrier selected from an aqueous compound, including water, saline,
and/or buffer;
f) formulated for oral, rectal, nasal, topical, or parenteral administration; or
g) which is sterile composition.
35



a) both: 5 i) a substantially pure polypeptide conprising a plurality of
di stinct segnents of at |east 7 contiguous amno acid fromlL-12 p40; and
i) a subsWeMAsk1y pure pol ypeptide conprising a plural iHGr/usoorksss i nct
segnents of at |east 7 contiguous am no acids fromIL-B30; b) both: 10 i)

a substantially pure polypeptide conprising at least | | contiguous am no
acids fromlL- 12 p40; and ii) a substéntially pure polypeptide conprising
at least | | conti guous Axgtnipositi6n 6Clafni oM | L- B30; c) a substantially pure

pol ypepti gewﬁa.gmrag Eﬁﬁgnpgf%i‘ddp;oﬁgi{:gtfc%_s %I_ur ality of distinct segnents of at

| east 7 contiguoys am no_acl 2 p40; and ii) a plurality of

di stinct segrrg?lt detggtably lapeledit 7 cont i guous am no acids of I1L-B30; or d) a
subst anti al | y ipureeombinymBprodieedzonpri si ng both: i) a segnent of at |east |
| contd guous qm’gﬁ)l k)g]a 8’-f I L-12p40, and 20 ii) a segnent of at least | |
conti guous am no a%:?%s of I L- 1330; 2. The conposition of Claim1: a) _
wherein sai d pgrufenaiwsdiof di stinct segments of at |east 7 contiguous anino
aci ds conpri sev) aerharguskd Qbswite;lopast 9 con}gi guolus ami go aci ds; 25 b)
wherein said pj; o St . nts of at |east conti guous am no
aci ds are bot ﬁllg%&bl?éggeg?&g&é}%ﬁlkﬁe&%%?%g%’no acids; c) wherein said segnent
of at | ea®ccampnspghothyuous amino acids of IL-12 p40 is at |east 15 .
contiuous aniinoa aubstatially)purdier B proRlypepeiii of at | east l'ld CO“;' guous
am no aci ds of..l |- A e??d .contiguous am no acids; e
further corrprill i %a&bﬁé@%&r@ipﬁe Ii‘é echt g)ef)ﬁ%m an aqueous conpound, i ncluding
vater, sab)i REPrisEigdy/sybstantinkpure polypeptide cemprisinglL- 1 pA0 fused¢e HI-B3Gasal ,
topi cal , dr cqmbirgiwitialL- 18] 112 ShdidtidnidtchéhothehpyMah Ghmbise £ @&ahd, 6r KOFROSI ti on.
35 WD 01/18Q3n] PCT/USO0/ 24686 56 3. A conposition of Caim 1:" a) wherein

at | east one of said polypeptides is: i) detect ably | abeled; ii)
recomi nantly produced; 5 iii) unglycosylated; iv) denatured:;
4, A kit comprising a composition of Claim 1, and:

a) a compartment comprising said polypeptide; or
b) instructions for use or disposal of reagents in said kit.

20 5. An isolated or recombinant nucleic acid encoding:
a) both:
i) asubstantially pure polypeptide comprising a plurality of distinct segments of at
least 7 contiguous amino acid from IL-12 p40; and
if) a substantially pure polypeptide comprising a plurality of distinct segments of at
25 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
30 from IL-B30;
c) asubstantially pure polypeptide comprising both:
1) a plurality of distinct segments of at least 7 contiguous amino acids of IL-12 p40;
and
1) a plurality of distinct segments of at least 7 contiguous amino acids of IL-B30; or
35 d) asubstantially pure polypeptide comprising both:
i) asegment of at least 11 contiguous amino acids of IL-12 p40; and
i) a segment of at least 11 contiguous amino acids of IL-B30.



v) attached to a solid substrate; or vi) conjugated to anot her chem cal
noi ety; b) conprising both: 10 i) a substantially pure IL-12 p40

pol ypept i deYOOHEB051i | ) a substantially pure |L-B30 polypepkGTfes00/24686
conprising a substantially pure pol ypeptide conprising IL-12 p40 fused to
| L-B30; or d) conmbined with IL-18, 1L-12, radiation or chenotherapy, an
i mune adjuvant, or an anti- viral. 15 27 A kit conprising a conposition of .
Claim1, and: a) a6conpﬁhémnﬂﬁcammmﬂuahng sai d pol ypeptide; or b)

instructi Oegswlflc@éin gfl&?@lg‘aalﬂ)'( g{*%ﬁ&gi %&%mgrﬁggfﬁge%ftlﬁcoﬁ?é&ug(ﬁ in a9 ?c prlseSO| at ed

or recomnbi nant nuc TR SBur e
pol ypept i de VEHPFTLY ﬁfgatéFaB‘IWF‘E‘E%PSGW“’@@ﬁldF:nCt segnent s of at I east 7
cont i guousb)awherein agid gluralioyrof distitidt feéfienta blatiléaht Beontipsus Bhindlabids BidMbBth at

pol ypept i de 19&@56,&%&@&“%&1{“?@ ty of distinct segnents of at 25 l|east 7

contiguous am nqQ acl B30; b) both: i) a substantially pure
pol ypept i ofd WRAIHR sAd spment pleas epstild ce@iraur’msoeﬁwwﬂaﬂ?@éﬂ lsfai‘@ﬁﬁ‘llé 12 p4o;
and ii) a suoatiguous ahing apids;e pol ypeptide conprising at |east 11 contiguous

ani no aci d@pyﬁgelpsaak%mgﬁs’fat@afalscgp@ 304 dithb Yoi UL RONPERLLAIE, COMPT Si ng

both: i) a’plura Istinc contlguous am no
acids of IL- %tlwsatawaac $) a plurality of distinct segnents of at |east 7
cont i guoouse) awhanein aaid &S 12H40 is-fBaDa phate> d) a substantially pure pol ypeptide

conpri si ngD Wg’f&m E%dft E?@E%tm %nﬁ%tej east 11 contiguous am no aci ds of

| L-12 p40; least 11 contiguous anm no acids of
| L- B30. \:@ﬁh’FllE?GfoP’GFF)‘l’JSGBWZ4686 57 6. The nucleic acid of aimb5: a)
wher ei n s ai)dwhichi fiadhet oompiriseli amtorigiv of s@gicmiving of at | east 7 contiguous am no

aci ds_conqpy iy, h&gﬁ,@&g{&g&htagfe 1@l €8St 9 contiguous am no acids; b)

wherein said ura Istinct segnents of at least 7 conti guous ami no
aci ds &re deth"haﬁOmPS‘S?Sé&%‘f‘etg’ nusleetidpLasauengsti no aci ds; c) wherein said
segnent ofk)awhitledéss tHanGdd; p@fepatdy 5 then Ikb;@8 of 1L-12 p40 is at |east 15

1) which is from primate.

7. A cell comprising said recombinant nucleic acid of Claim 6.
20
8. The cell of Claim 7, wherein said cell is:
a) a prokaryotic cell;
b) a eukaryotic cell;
c) a bacterial cell;
25 d) ayeastcell,
e) an insect cell;
f) a mammalian cell;
g) a mouse cell;
h) a primate cell; or
30 i) ahumancell,

9. A kit comprising said nucleic acid of Claim 6, and:
a) a compartment comprising said nucleic acid;
b) a compartment further comprising a primate IL-12 p40 polypeptide; or
35 c) acompartment further comprising a primate IL-B30 polypeptide; or
d) instructions for use or disposal of reagents in said kit.



contiguous am no acids; d) wherein said segnent of at |east 11 contiguous
am no acids of IL-B30 is at least 15 contiguous amno acids; 10 e) wherein
said | L-12 B201185%k rom a primate; f) wherein said | L- B30PEE/USHEA68S
primate; g) which is an expression vector; h) which further conprises an
origin of replication; i) which conprises a detectable |abel; 15 j) which
conpri ses synthetic nucleotide sequence38k) which is | ess than 6 kb,
preferably |ess thai03 ki;nuoleic atid whiclchybridizes:om pri mate. 7. A cel |

CONpr i Si NGy)Sdgr %&%Qﬁmlﬁﬁﬂtofﬁyﬁllﬁ%t& AShdc Qha fhaham fiy S%Pbo)%he AR Graf ke

daim7, whergm saj d aryotic ce a euRr aryo

e
cell: c¢) a B4ME&OrION 9 BT‘PatﬁEézdb“o’aﬁ“geast cell; e) an insect cel I ; f) a
manmmal i an ednrder wesh canditiorsenf 8@ Inlinutés) at 80D Cianditess theh 1 M salt to tBO natprabmbturean
cell. & A KiingHoR{dnIrPAmaRiIH-gY4c! eic acid of daim6, and: a) a
conpartnent conprising said nucleic acid; b) a conpartment further
conprising a primate IL- 12 p40 pol ypeptide; or 35 c¢) a conpartnent
further corrpri sing dlpri Whtmcﬂdiem&oﬂblhmpemtwhé&m or d) instructions for use

or disposg] i Int 04/ 4686 58 10. A
nucl ei ¢ aC| %ﬂgﬁﬁgx %ISI% ﬁ Oaredé{\% ea f{@%gs:]-t Erggons of 30 m nutes at 50
C and | ess? t islblcg ‘E‘OI’ES 3Gate a6’ Qﬂldd?sét aad80 mM gkt i on of primate

| L- 12 3140; c)asaill rm)clewmtaiex\mmb ideatigtiovernsreah oBat Isasnso ﬁ.ﬁ:lc’d)hdé_sﬁo Seqaarttel ess t han

1 Msalt to oding portion of primate |1L-B30. 11. The
én@@dlfg"ﬁ%ﬁk 6191}\,#5@ an§/op

nucleic acid o a) said wash conditions for |L-12 p40
are at 60 € %% “tc?é%acf %l%@@deﬁmygpqastre@ of 4 lgashaQ puclestides tp seavercsr | L- B30
are at 60 C ewddihepsmstbdn-B300 nM salt; 10 c) said nucleic acid exhibits
identity over a stretch of at |east 50 nucl eoti des to sequence

15 12. The nucleic acid of Claim 10, wherein:
a) said wash conditions for IL-12 p40 are at 65° C and less than 150 mM salt;
b) said wash conditions for IL-B30 are at 65° C and less than 150 mM salt;
c) said nucleic acid exhibits identity over a stretch of at least 90 nucleotides to sequence
encoding primate IL-12 p40; and/or
20 d) said nucleic acid exhibits identity over a stretch of at least 90 nucleotides to sequence
encoding primate 11.-B30.

13, An antagonist of 1L-12 p40/IL-B30 combined with:
a) a TNFa antagonist,
25 b) anIL-12 antagonist;
¢) IL-10; or
d) steroids.

14. A binding compound comprising an antigen binding site from an
30  antibody, which specifically binds to a composition of Claim 1:
a) comprising a substantially pure polypeptide comprising both:
i) asubstantially pure IL-12 p40 polypeptide; and
ii) a substantially pure IL-B30 polypeptide; or
b) comprising a substantially pure polypeptide comprising IL-12 p40 fused to IL-B30;
35 but not to either IL-12 p40 or IL-B30 polypeptide.



encoding primate |IL-12 p40; and/or d) said nucleic acid exhibits identity
over a stretch of at |east 50 nucleotides to sequence encoding prinate

| L- B30. 15w@ovrisa nucleic acid of Caim 10, wherein: a) B/Swa4sEs
conditions for IL- 12 p40 are at 65 C and less than 150 nMsalt; b) said
wash conditions for IL-B30 are at 65 C and | ess than 150 nMsalt; c) said
nucleic acid exhibits identity over a ®storetch of at |east 90 nucl eotides to.

sequence encodi ng ps.i MatR biddi undPHY 18 2D whired@l d nucl ei ¢ aci d
exhi bits identity.over a stretc . at | east 90 nucleotides to sequence
7 SRRl Byt B chafl

encodi ng pti 8. BaHo Hroni st of 1L-12 p40/1L-B30 conbi ned

wi th: a) ba sgribéndizgomponndsis an P, Ksp, errFabl fragnzensint agoni st; ¢) 1L-10; or d)
st er oi ds. ci%aid%jn@iﬂgchoﬂ@p&m@@é&ﬁﬁ%féawﬁﬁo‘ilhdf'%é‘xﬂcé%diélﬁ‘,rbrbl nding site froman
30 ant bog‘)j,sai\gm é:?odspem fically binds to a conposition of Claim1: a)
conpriSing’a Ni¢] aP{tiaIIy pure pol ypeptide conprising both: i) a

subst anti al | y purigraised agaigst @ coropaspioptof lgimdnd ii) a substantially pure

| L- B30 pol ypepti) deimMindddle&@IPri sing a substantially pure pol ypeptide
conprising IL- 12). 40 fulseq tg}gl L-B30; 35 but not to either IL-12 p40 or

| L- B30 pol ypepf‘fd PR IBRY 19 ﬂ!y’PCT/ USO00/ 24686 59 15. The bi ndi ng conpound
of O aim 14, wharexhibits aKddepntigen abatiepstd®mMund is in a container; b) said
bi ndi ag conpouryl ik gitzRRed ¥ a sbiPsubSiraté; MPPudingdRM bi pl&stic TRintbritendi ng conpound
i s conj ugated t .anotshgrl ghem g%l. noiety; or 5 said antibody: i) is

rai sed agai nst '3 ROROLIT FEWPSHOBYim 10 ii) is i munosel ected; iii) is a
pol ycl onal ant Vigggetedtably lak¢ledincdudingaradioacsine pyiyeresterddabebast 30 mv 10 v)
is attached to a solid substrate, including a bead or plastic nenbrane;

vi) is in a sterile,gconppsition:. .or vji.).is detectaply.|apeled, including a
radi oactive or fl uo}éésce&?’tlcgﬂgﬁ“‘.mglﬁ’d lﬁ?“l‘%f’% com%pﬁﬁ gF %“‘éi?dm i ndi ng
conpodAd @ aGompartment cemprising Gidhinding eempoundient conpri si ng sai d bi ndi ng
conpound; brinduclidhtféruit bOdiSposallof tafer® indhidR@sal of reagents in said kit.

17. A method of producing an antigen:antibody complex, comprising
contacting, under appropriate conditions, a primate IL-12 p40/IL-B30 composition with an
20  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 antibody;
25  c) said contacting is with a sample comprising a cytokine;
d) said contacting allows quantitative detection of said antigen,
e) said contacting is with a sample comprising said antibody; or
f) said contacting allows quantitative detection of said antibody.

30 19. A composition comprising:
a) a sterile binding compound of Claim 14; or
b) said binding compound of Claim 14 and a carrier, wherein said carrier is:
i) an aqueous compound, including water, saline, and/or buffer; and/or
ii) formulated for oral, rectal, nasal, topical, or parenteral administration.
35



17. A method of producing an antigen: antibody conpl ex, conprising
contacting, under appropriate conditions, a primate |L-12 p40/1L-B30
conposi ti onwaistmsean 20 anti body of Cl aim 14, thereby all owcngsemsebsconpl ex
to form 18. The nethod of Claim17, wherein: a) said conplex is purified
fromother cytokines; b) said conplex is purified fromother antibody; 25
c) said contacting is wth a sanple conpoising a cytokine; d) said

contacting al l ows quanti taahbmed dﬂh@&ﬂdtﬂgpﬁ}siaé%ﬂgggwmnt? gsegl.adéﬁssue

contacting_ is wth sanple ¢ ising sad y, or |
cont act i ng® AT 5NE ca{aﬁtémrigtsﬁlﬁicﬁ@%‘ét"é’BF’S%“WO@?‘H‘ LT Mpegepist Berealy A
conposition conprising: a) a sterile binding conpound of Claim14; or b)

sai d bi ndi ng conpound. of AGhahsa Mn@ﬁﬁatﬁg%ﬁﬁs‘iél@éyor"él@ﬁa}l%ﬂrn%gﬁ?#éjceﬁar rier is:

i) an uegus conmpoun i ncl udi ng wat er,. . saljng, an g er; and/or ii)
formul & edCWFSB‘ﬁa‘fP’,’ta&g‘@tsﬁ‘%,ceﬂéi"étgla,m{“BB?"é‘H! of Cg?‘mplaf‘%iaéq' cantaghpg weedisiat i on.

35 WO 01/ 1808dare@ein podotRn®@8FN0 20. A net hod of nodul ating physi ol ogy or

devel opnent of a cell or tissue conprising contacting said cell with a

conposition of d aim,l, ant.agopj.st ereof.. 2]. et hod of nodul ating
physi ol ogy or devel r'rgnﬁi’f)fm&“’gQR:ESmé S F?Q&E%Gﬁﬁb*l]i“ﬁb"rgé‘?‘ﬂnd’é‘ﬂl with
a conposi t saishorganisoh exhibits angnbiansed Thicespoast i ng results in an increase in
productg on of I FNy. 22. The method of Caim21, wherein said cell is in a
host organi sm and ai d.organi hi hits an enhanced Thl response. 10 23.
The nethod of O ai m“22, \Xﬁ%ﬁ’a ﬁagﬁﬁ g4, Whetsin said Thregpanseissefestedfiom: q)
ant i - t unora)edntitomor &ffecgdj uvant effect; c) anti-viral effect; or 15 d)

ant agoni zegh aljhvahdiffecef fect. 24. A method of nodul ating physiol ogy or

devel Opmsné) Of]'-agafeglfl in a host organism conprising admnistering to said
or gani sm &/ cBHPdE E¥S %f Caim 1, wherein said contacting results in an:
20 a) lént i)t antagonized elbargic effjctadj uvant effect; c) anti-viral effect; or d)
ant agoni zed al lergic effect. _

24. A method of modulating physiology or development of a cell in a host
organism, comprising administering to said organism a composition of Claim 1, wherein said
contacting results in an:

20 a) anti-tumor effect;
b) adjuvant effect;
¢) anti-viral effect; or

d) antagonized allergic effect.

25 25. The method of Claim 24, wherein said contacting is in combination
with:
a) IL-18;
b) IL-12;
¢) radiation therapy or chemotherapy;
30 d) animmune adjuvant; or
e) an anti-viral therapeutic.

26.  The method of Claim 24, wherein said antagonist is an antibody against
IL-12 receptor subunit B1.
35

27.  The method of Claim 24, wherein said contacting is with an antagonist,
and said contacting results in a relative decrease in production of IFNy.



25 25. The method of C aim 24, wherein said contacting is in conbination
with: a) IL-18; b) IL-12; c¢) radiation therapy or chenotherapy; 30 d) an
i mmune adj WW@ov180sir e) an anti-viral therapeutic. 26. Theronaydooehesds Cl ai m
24, wherein said antagonist is an anti body against [IL- 12 receptor subunit
(31. 35 27. The nethod of C aim 24, wherein said contacting is with an
antagoni st, and said contacting resulté&Lin a relative decrease in

pr gdluczl on of |FNy. 280 OA/nie&QﬂJofBﬁ'ﬂﬁMfiﬁé)ﬁl@é6ﬁ)§y 611dev%fiapméntﬂ‘li’ﬁahl@l‘ljlnqic host
nodul ati n n 0
Conprisi n% g%}'&dn?é@géfsxﬁ%aﬂﬁ%g eﬂﬁé@“& an?{gtogltsgtg said 8r%r1s§1h§r ergm\%% 8ﬁrﬁlﬂct21§|

cont act i ngesults inampediorationak| j orati on of : a) an autoi mune condition; or 5 b)
a chroni c d)ninlaatsimnangconditidhidsron. 29. A nethod of increasing the secretion
of : a) a &Y g expressing said polypeptide with IL-12
p40; or5 H{) ﬁl%ﬁ?ﬁﬁ%ﬁ&%ﬁnﬂﬁkgomm sing expressing said IL-12 p40 wth

| L- B30. 10 15 30. The nethod of Claim28, wherein: a) saidincreasing is
at |east 3-fold; or2f) s,amdst}&yﬂmfa&sdagigguﬁ se&,etamrdfconbl nant nucleic acid

encodi ng | A meth o [ for a receptor
whi ch bi nc?g sBp:?Qnaa%QH‘ B3 éb[%rl'ﬂc%'r?l gfex"r&séngmmﬁl pocyé’e t%dl%s“l”ﬁ’e[rﬂ ! ?R“Qc ing said

conpl ex t &)z Rrinate Hy E‘EOSQW%’QBGXIP@Q’,SQ\&SB@ Ihﬁa@ﬁo W@‘grﬂehmioons al | owi ng said
conplay to bind to said receptor, thereby form ng a detectable

i nteraction. 20 32. he th aitg 31, wherein said interaction
results in physi o ‘ogi caﬁm‘%10cp%fnés?%'m59 éérﬁ "ell. 33. A nethod of

modul at i ngﬂ)tSF\’él ingreasingrinatdenst ;-ddonse in an animal, said method conprising
cont act i ng) asald expressingsit dfamdsmbmmmbclactaharemmglm BRURMAIL 2R p4@5 a) an
agoni st of a mamalian IL-B30 protein; or b) an antagonist of a mamalian
IL-B30 protein. 34. The nethod of Caim33, wherein said: ~a) mamalian

| L-B3@5protein is a b“ i mrethod of éqrppnlqgrforareceptor which binds said composition of

Claim 3, comprising contacting said complex to a cell expressing said receptor under

conditions allowing said complex to bind to said receptor, thereby forming a detectable
interaction.

20 32. The method of Claim 31, wherein said interaction results in a
physiological response in said cell.

33. A method of modulating the inflammatory response in an animal, said
method comprising contacting cells in said animal with a therapeutic amount of:
25  a) an agonist of a mammalian IL-B30 protein; or
b) an antagonist of a mammalian IL-B30 protein.

34.  The method of Claim 33, wherein said:
a) mammalian IL-B30 protein is a primate protein; or
30 b) antagonist is an antibody which binds to said mammalian IL-B30;
c) antagonist is an antibody which blocks signaling mediated by mammalian IL-B30.

35.  The method of Claim 33, wherein said animal exhibits signs or
symptoms of an acute phase inflammatory response.
35
36. The method of Claim 33, wherein said sign or symptom is found in
skin tissue; lung tissue; gastrointestinal tissue; or liver tissue.



30 b) antagonist is an anti body which binds to said mammalian |L-B30; c)

ant agoni st ] iﬂwg{]ti body whi ch bl ocks signaling nediated b¥ manmal i an

I'L- B30. 35. hod of C aim 33, wherein said aninal eXfi ﬁﬁsi’“éz"g’i';gns or
synptons of an acute phase inflammtory response. 35 36. The nethod of
Claim 33, wherein said sign or synptomis found in skin tissue; |ung
tissue; gastrointestjnal tissue; or |i vBf tissue. WD 01/18051

PCT/ US00/ 24686 62 37 TH&e methed @f Glaingi34i whesein saifh sigaonsysapitem é fgnndin sy npt om
i's found i skisKssne;llumstissue; lgst@irtéstifil Sissu@aslliverl ts@st i nal tissue; or liver
tissue. 38. The nethod of Cl aim 33, wherein said nodulating is accel erating
5 maturation of neutrophils into platelets. 39. The nmethod of C aim 33,
wher ei n sai d nodul at3¥ng H&s methodiof Eaim 33, whesein 49d mpdulating iseccelsfati@gai m 33,
wher ei re saindtufaridt bahéut@phisn@pleélétect on 1gG 10 41. The nethod of Caim
38, wherein said admnistering is said agonist. 42. The nethod of Caim
39, wherein said adm nistering is said agonist. 15 43. The nethod of Claim
40, wherein sai d adii®ni stTéemethodsf Claing 33gwbarein said modylatingieasian effet otigA.m 41,
wherein a) said agonist is mammualian |1L-B30 protein; or b) said animal is
experienci ng signs ai0. syht arthodfof Gim35) wiergih ediy nodoidiifg k43 an ffect on 48G. The
met hod; of C aim 42, wherein a) said agonist is manmalian |L-B30 protein;

or b) said aninmal is experiencing _signs or synptons of an inflammtory
condition. 46. The rfdt hodhemethodiofCletm 3§ uhessin said pdministering dysaisk agonist.
manmal i an |1 L-B30 protein; or b) said animal is experiencing signs or

synptons of an infl gamat gy ok e 7, . of . Cl aj 4. . wherein
said admnistering is in (f:loR@?ﬁgﬁg%géﬁl%%aﬁg@%ﬂ'ﬂghsﬁnpgﬁﬁagna%g{n&y
cyt oki ne agoni st or antagonist; b) an analgesic; c) an anti-inflamuatory

agent;1®r d) a sterddi d. Theméfhod bf CHIh B0 RHerdipeAd adkhidftehing is said agonist.

44,  The method of Claim 41, wherein
a) said agonist is mammalian IL-B30 protein; or
b) said animal is experiencing signs or symptoms of an inflammatory condition.
20
45. The method of Claim 42, wherein
a) said agonist is mammalian IL-B30 protein; or

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

25 46. The method of Claim 43, wherein
a) said agonist is mammalian IL-B30 protein; or

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

47.  The method of Claim 44, wherein said administering is in combination
30  with:
a) an anti-inflammatory cytokine agonist or antagonist;
b) an analgesic;
¢) an anti-inflammatory agent; or
d) asteroid.
35



48. The nethod of C aim 45, wherein said adm nistering is in conbination
with: a) an anti-inflammuatory cytoki ne agonist or antagonist; b) an
anal gesic; WO U8k anti-inflammtory agent; or d) aster dAGE/UNY2468he net hod
of Claim 46, wherein said admnistering is in conbination with: 10 a) an
anti-inflammatory cytoki ne agoni st or antagonist; b) an analgesic; c) an
anti-inflammtory agent; or d) asteroiéd. 15 50. A nmethod of inducing the
proliferation of medfory Theosdthal dfClaimdisi whatiarshid gdhinisi3hg 44 inaombinatiost
t her eof . with:

a) an anti-inflammatory cytokine agonist or antagonist;

b) an analgesic;

5 ¢) an anti-inflammatory agent; or
d) asteroid.

49.  The method of Claim 46, wherein said administering is in combination
with:
10 a) an anti-inflammatory cytokine agonist or antagonist;
b) an analgesic;
c) an anti-inflammatory agent; or
d) a steroid.

15 50. A method of inducing the proliferation of memory T-cells by
administering IL-B30 or an agonist thereof.




