ANTI -1 L-12 ANTI BODI ES, EPI TOPES, COWPCSI TI ONS, METHODS AND USES FI ELD OF
THE | NVENTI ON The present invention relates to antibodies, including
specified portions or variants, specific for at |east one IL-12 protein or
fragnent thereof, as well as anti-idiotype antibodies, epitope regions of
t he anti bodies, portions, variants, and fragments, and nucleic acids
encodi ng such anti-1L-12 anti bodi es, conplenentary nucleic acids, vectors,
host cells, and nethods of making and using thereof, including therapeutic
formul ati ons, admi nistration and devices. BACKGROUND OF THE | NVENTI ON
Interleukin-12 (1L-12) is a heterodineric cytokine consisting of

gl ycosyl at edNTRILYI2EANTUB ODIES EPHIOBES APOMHONPTONS; METROWSSANDI UsEdonded.

The cytokine is synthesized and secreted by antigen presenting cells
including dendritic cells, nonocytes, macrophages, B cells, Langerhans
cell's and keratinocytes as wel¥fI %EHEIIPE‘fEﬁHOP(JNK) cells. IL-12 nedi ates
a variety of biological processes and has been referred to as NK cel

stinmulatory fa r ; . T - at : LG
T-1 ynphocyt e ng%‘l%rpé%sfegﬁﬁy anctltogrrqudﬁgdto a tlgsalﬁlgglgfrngég%%ﬁc{rﬁ%n?)réiég%naag%sbr
(Curfs, J. kpedifid for atleasd one ICI1R proteih oMragradit ey, aRenclleanti-1dotygelantiBdies,

(1997)). Interleukin-12 can bind tqQ the |L-12 receptor expressed on the

pl asma menBRiQRRTEgions egthe anfipodiss, portions) yarianiyarddragmentsandapgleisiacidsi ng (e. g.
initiating : ine) bi | £l . r i adi ng of
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activat ed Mmethedd of maakind\ikdosingshererthinlnding tierapgtiid fotrnglatiods, adnhiyiswdtiony:ndt oxi ¢
T cells (CTL), NK cells and LAK (I ynphokine activated killer) cells, induce
product i on%9famma interferon (IFN GAMMA) by T cells and NK cells and

i nduce differentiation of naive ThO cells into Thl cells that produce 1FN

GAMWA and I L-2 (Trinchieri BAeKGROURD &e1TEMVENTION0! 00y, 13:251-276
(1995)). In particular, 1L-12 is vital for the generation of cytolytic

cells (e.g., NK CTL) and for nmounting a cellular imune response (e.g., a
Thl cel |l medi atlagrlenfimladl-tdponBetyrodimagis cyjoking opsistingiof glyagsylatednpor t ant i n

er adi a1 oRSro Ry a5 BRe” SR ivstt g BamtoEhbiBe; TBhBHbial 8 pdhosized
ggt gll gljg g I7 buyt) sereled 8% aakgenlprésentdipcteBs tioMdingMeddriticloallg hadneEyted, MeeShhapas, BN,
cells, Langerhans cells and keratinocytes as well as natural killer (NK) cells. IL-12 mediates
a variety of biological processes and has been referred to as NK cell stimulatory factor
(NKSF), T-cell stimulating factor, cytotoxic T-lymphocyte maturation factor and EBV-
transformed B-cell line factor (Curfs, J.H.A.J., et al., Clinical Microbiology Reviews, 10:742-

780 (1997)).

Interleukin-12 can bind to the IL-12 receptor expressed on the plasma membrane of
cells (e.g., T cells, NK cell), thereby altering (e.g., initiating, preventing) biological processes.
For example, the binding of IL-12 to the IL-12 receptor can stimulate the proliferation of pre-
activated T cells and NK cells, enhance the cytolytic activity of cytotoxic T cells (CTL), NK
cells and LAK (lymphokine activated killer) cells, induce production of gamma interferon
(IFN GAMMA) by T cells and NK cells and induce differentiation of naive ThO cells into
Thl cells that produce IFN GAMMA and IL-2 (Trinchieri, G., Annual Review of
Immunology, 13:251-276 (1995)). In particular, IL-12 is vital for the generation of cytolytic
cells (e.g., NK, CTL) and for mounting a cellular immune response (€.g., a Th1 cell mediated

immune response). Thus, IL-12 is critically important in the generation and regulation of



(1995)). Accordingly, an imune response (e.g., protective or pathogenic)
can be enhanced, suppressed or prevented by mani pul ati on of the biol ogical
activity of IL-12 in vivo, for exanple, by nmeans of an anti body. Non-human
manmal i an, chinmeric, polyclonal (e.g., anti-sera) and/or nonocl onal

anti bodi es (Mabs) and fragnents (e.g., proteolytic digestion or fusion
protein products thereof) are potential therapeutic agents that are being
investigated in sone cases to attenpt to treat certain di seases. However
such antibodies or fragnents can elicit an i mune response when

adm ni stered to hymans. Such an i nmune onse can result.in an i mune
conpl ex- ml?a{og&u&? @ap%mtifée &6 crafication ?fﬁﬁtﬁ&wsmndmag@ i) rpgpanses
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ot her problg @5R g RRESt 2R binti proaches have been taken to reduce the

i mmunogeni ci t such anti bodi es and portions thereof, including
chinmerization and humani zation, as well known in the art These and ot her
appr oaches, hovPé@Iehummmalhmaham clameric, poﬂyctmal (b(mliaaé-sara) arrdéigmmmdohdvi ng sone
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cul tur e, " stbpeis U Sind Pt (84, Biorrbit teiato HRDEP-BIMORH bodi es or
fragments maRo)ard ﬁ&uﬁftﬁ&apéﬂlﬁ@ |a};éﬁt§ﬂihtt @éjbeﬁﬁ)g' in Et%& ‘iﬂJioﬂlleaseslﬂ&ﬁteﬁpt to
therapeutl c proteins. Accordingly, there is nee provide anti-IL-12

ant i bodi estrest ceriaidisesses. Hoaeverpsush@otiodinser fregleelm cmﬂ@é ap iraheguespoase wel |
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specified portions and variants thereof, as well as anti-1L-12 antibody

conposi ti oinisiration mmtabledpbﬂnyrppy,ahﬁrpbyd@@mg tb@thetapeuh@en@’@ut@ﬂ@ pefienthe
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them as described and enabl ed herein, in
sickness and/or anaphalaxis. In order to avoid these and other problems, a number of

approaches have been taken to reduce the immunogenicity of such antibodies and portions
thereof, including chimerization and humanization, as well known in the art. These and other
approaches, however, still can result in antibodies or fragments having some immunogenicity,
low affinity, low avidity, or with problems in cell culture, scale up, production, and/or low
yields. Thus, such antibodies or fragments can be less than ideally suited for manufacture or

use as therapeutic proteins.

Accordingly, there is a need to provide anti-IL.-12 antibodies or fragments that
overcome one more of these problems, as well as improvements over known antibodies or

fragments thereof.
SUMMARY OF THE INVENTION

The present invention provides isolated human, anti-IL-12 antibodies,
immunoglobulins, fragments, cleavage products and other specified portions and variants

thereof, as well as anti-IL-12 anﬁbody compositions, IL-12 anti-idiotype antibodies, epitope
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conmbi nation wth what is known in the art. The present invention also
provides a nethod for altering the potency/activity (e.g., binding) of an
anti body by altering one or nore anmino acid residues in the antibody
variable region and testing the resulting antibody conpostion properties.
The present invention provides, in one aspect, isolated nucleic acid

nol ecul es conprising, conplenentary, or hybridizing to, a polynucl eotide
encodi ng specific anti-IL-12 antibodies or anti-idiotype antibodi es,
conprising at |east one specified sequence, domain, portion or variant

t hereof . The present invention further provides reconbi nant vectors

CONPr i SjeBdn§ 8f e aftibodiel; pbeticha! varastY, afdl Glafinent8 CdndodiRy &Cddnfplomdiiy cells
cont ai ni ng such nucl ei ¢ aci ds and/or recombi nant vectors, as well as

met hodsnlmlelmdmge@mﬁ/host agHs, mgmpmtkpns,afnnnbladwsndmdlr@s,draa&gew anymedls,or s and/ or

host cells. res n_ al vi des. at a thod for
expr essTHES ?i’t‘cPélgt§’tan thozréﬁf) mf‘@n&?’(fil}ﬁ:?gotﬁ a5 Jes “ﬂ’egﬂ& %pfd:ﬁg

ant i bodyombimatidnMgiwlaels kno®ane fHeattng cul turl ng a host cell as descrl bed
herei n under conditions wherein at |east one anti-IL-12 antibody is

expressed in _detectable and/or recoverabl e anounts. The present invention
al so provi deEheqreseptdYengine alse piyides # swthod fpr altering ﬂ(eawpteany/aqtly@yé«r Bd

- i bed
ner o n; eyt SR B Rl BUp oF fr i o A B RO AR NGB WERENG 27
di | uent regibhand teetgithe re3ulting atibody cémedstipn propdaes.at | east one anti-|L-12

anti body nethod or conposition, for adm nistering a therapeutically

effective ampunt to nodul ate of treat at |east one IL-12 related condition
|n a ceII t ThequesentdpypRHon BroviAgs: ippneaspect igolatsd musleic geid groleqyles sypsequent

scri bed
here| n. &5&{;1]; glgg?({an?é%% I'n en?);y(%%aap% Eow ell;&gfte@ %‘gigr% %ﬁgﬁgé“ntg?é?% on,
devi ce anthddies orentiediotype anlﬂiadwsrqomphsmgnhkeasipea‘s}'neciﬂeﬂyeqmenm derngihacti cal |y

ef fective anmount, of at gst one.anti - | 2 an |b accor d| ng to the
presentpqrﬂ%?ﬁ‘fa&ﬁm ﬂ‘ﬁﬁ“e° & BRSBTS ATPEACS PO RRART B8 a5t one
anti-|Lg u@lﬁ%ﬂuﬁ’c{dy fa018R 38ik trh@BculdsQhodd bﬁ&%ﬁﬂaﬁ&gastucﬁ east one
ILI2re ted con itionin a cell, tissue, organ, animal or patient and/or,

pri or tmnclesmm@cpndﬁot rmmbmmmpiorsgawelbmahowdnmmd@s ugingwwchi n t he art

n r . r r
and/o a%%lbg yS 1(1:uc el1)c§3 9c1£eve%tors and/or host cells.

The present invention also provides at least one method for expressing at least one
anti-IL-12 antibody, or IL-12 anti-idiotype antibody, in a host cell, comprising culturing a
host cell as described herein under conditions wherein at least one anti-IL-12 antibody is

expressed in detectable and/or recoverable amounts.

The present invention also provides at least one composition comprising (a) an
isolated anti-IL-12 antibody encoding nucleic acid and/or antibody as described herein; and

(b) a suitable and/or pharmaceutically acceptable carrier or diluent.

The present invention further provides at least one anti-IL-12 antibody method or
composition, for administering a therapeutically effective amount to modulate or treat at least
one IL-12 related condition in a cell, tissue, organ, animal or patient and/or, prior to,

subsequent to, or during a related condition, as known in the art and/or as described herein.



The present invention also provides at | east one conposition, device and/or
net hod of delivery for diagnosing of at | east one anti-IL-12 anti body,
according to the present invention. Al so provided is a nedical device,
conprising at |east one isolated mammualian anti- 1L-12 antibody of the

i nvention, wherein the device is suitable for contacting or adm nisterting
the at | east one anti-IL-12 antibody, IL-12 anti-idiotypic antibody, nucleic
acid nolecule, conmpound, protein, and/or conposition. Al so provided is an
article of manufacture for human pharnmaceutical or diagnostic use,

conpri si ng pac ing material and a.container conDr|S|n utio r.a
'yophi I 26d ROfbCB SR BBV icER AL IRH R ATORH OB v icp ESY S Bibe Oy of
the pr esenaenvex\yedﬁalt eI[h%l 3 iﬂ hﬁaéﬁfca #64 Mh&unt 8t 3Rt Raklisn have the
cont ai ner as a“conpon nt o |very evice or system The present

i nventi on mumbmgmumnhngdmhepnwmnuwamkm@n descri bed herein. DESCRI PTI ON OF
THE FIGQURES Fig. 1 shows the nol ecular structure of the bound conplex of

| L- 12/ p40 Fab hb t at bi ndi
Site (bpitope) TrelBrintmtah fuet ordespirost oRedl e ambbRbaRena ¢ boone
repr esent agéRRsition ¥er &a ﬁ%‘ o 1ea§tén5m,-@2 %14@@&@&1&%% caf tr@éh@ org AT RhigMH]

structure for clarity domai n of p40, the nol ecul ar Surface is
shown. Ther meqnamd/on fpnplh@, ﬁdpbequsntsmmdunng a reffesheonditiont asgaawh in the ey down
t he antlbo?¥vb|ngs&%ﬁd i.e., the epitope. Mddle panel: view -90 from
viewin |le i anel Ri bbon representation of the residues of

t he epitope. Flg 3 shows the results of an ELI SA evaluation of the IL-12

p40 anti body botiubrésent ivednition alsp pfdviies gl 1eastbheddtngpositibg, dedics aadibr rhétkod &ff at i ve
binding affinity of the p40 mAb to different p40 nuteins. DESCRI PTI ON OF

THE | NVENTHederifar @a@@@ns of et PnsrAngribvi2cabodye posprding todhe PrETRLIYEIERBY or

synthetic anti-IL- 12 hunan antibodies and I'L-12 anti-idiotype antibodies

thereto, as wel Alsé‘?ro%ﬁﬁ'&‘?ssz} fn'e@l@?? deRe c%ﬁﬂgﬁggtl%é% iSo18¢ell thaltRh £GH hRR
conprising at |least one polynucleotid codrng at east one anti-[1L-12
anti body olL-thuitibody aitthpmvemtidnhwtigrein Thedqyicesesititableverdontantifigiort her i ncl udes,
but i's administerting the at least one anti-IL-12 antibody, IL-12 anti-idiotypic antibody, nucleic acid

molecule, compound, protein, and/or composition.

Also provided is an article of manufacture for human pharmaceutical or diagnostic
use, comprising packaging material and a container comprising a solution or a lyophilized
form of at least one isolated mammalian anti-IL-12 antibody of the present invention. The
article of manufacture can optionally have the container as a component of a delivery device

or system.
The present invention further provides any invention described herein.
DESCRIPTION OF THE FIGURES

Fig. 1 shows the molecular structure of the bound complex of IL-12/p40 Fabin a

ribbon representation.

Fig. 2 shows the p40 mAb binding site (epitope) represented on the molecular surface
in surface and ribbons representations. The D1 domain and Fv are isolated out of the
complex structure for clarity. For the D1 domain of p40, the molecular surface is shown.

The Fv part of the Fab is shown in ribbons. Left panel: view down the antibody binding site,
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not limted to, nethods of making and using such nucleic acids and

anti bodies and anti- idiotype antibodies, including diagnostic and
t herapeutic conpositions, nethods and devices. As used herein, an
"anti-l1L-12 antibody,"” "IL-12 antibody,” "anti-IL-12 antibody portion," or

"anti-IL-12 anti body fragnent” and/or "anti-I1L-12 antibody variant" and the
like 1include any protein or peptide containing nolecule that conprises at

| east a portion of an inmunogl obulin nolecule, such as but not limted to,
at | east one conplenentarity determning region (CDR) of a heavy or |ight
chain or a ligand binding portion thereof, a heavy chain or |ight chain

vari abl ge.| tgkpitope. al\/ﬁ@cﬂ&%éaﬂéh«%dw 090°|ﬁoﬁm1eﬁzhﬂlldﬂt (R8s Rasit pafdi Ribbo  f r amewor k
region, or any portion thereof, or at |east one portron of an IL-12 receptor

or b|nﬁwﬁ@ﬂmﬁm@@fﬂWIWhmyﬁoﬁ@ﬁGménwncorporated into an antibody of the
present invention. Such antibody optionally further affects a speC|f|c

| i gand, Suc%g% &%%vs?l?e re%ult';“o%%f’Ei&A Mﬂaﬁoﬂif‘?ﬁenﬁ'ﬁg?@%lb%ﬁg i es bl ocks.

decr eases reases ni zes, “anhgoni zes
|nh|bitanuﬁbpqgﬁm95nﬁmﬂﬁgr interferes with at Ieast one IL-12 activity or
bi nding, or with IL 12 receptor activity or binding, invitro, in situ

and/ or in viyo. a non-limting anpl e, itahle anti-1L-12 anti body,
speci fi ed poﬁlgl‘tﬁho&’is ﬂiFa"Fia&Yﬁblﬁ@ngH@%( ol éh?tp‘lpwgbﬁq%ﬁer@atﬂemmela% | east one

I L-12 nol ecul e, or specified portions, variants or donains thereof. A
suitable anti- |L-12 anthpaERIPEIRAS OF SHEONVENPIOR! variant can al so

optionally affect at |least one of IL-12 5 activity or function, such as but
not limted to, RNA, DNA or protein s(énthes_ls IL-12 rel ease, |L-12
receptor Si g'H@IBT%‘gnt ipeenition provides isplagd margbmam@nd/zr symthelic exti- IIi-it,212

encompat Eharippees BT 3a0G 4iA0Ps AFTHBEE el B meh 3a ot BAE0 Ve | 2t

t her eof encodigy Hed16ig aaa&m&laﬂies gbiPpilidias atdeast ool yhublgotidd dncedifg atQéashid bodi es
that mmc the structure and/or function of an anti bod or speci fied

f ragne n@ntbﬂflzp%\tle@hOTt%rl@nyPe ApfEhodyi ABe Brepryt EIVEmion ebPUuh ifd

fragnen i.ng fragnments
that b i {FHEH B8 meddR A} shd BAHEF ﬂfxcﬁrt%i‘%cma?i%%@gt?%%ﬁgﬁ 5 capabl e of
bi ndi ngidicypelantidotlies; nphrdtngmlt@lbdmramftherapemhmhntmsitibus, niethiods ad deddcest 0, Fab
(e.g., by papain digestion) Fab" (e.g., by pepsin di gestion and parti al

Al E R NI T U L RCE S

di gesti fihio bt 4atli-If A9 Untibe ﬂ%@ﬂxeﬁ@%ﬂ%ﬁ%ﬁn L1P02 anfibod3f variant” and the hke
include any protein or peptide containing molecule that comprises at least a portion of an
immunoglobulin molecule, such as but not limited to, at least one complementarity
determining region (CDR) of a heavy or light chain or a ligand binding portion thereof, a
heavy chain or light chain variable region, a heavy chain or light chain constant region, a
framework region, or any portion thereof, or at least one portion of an IL-12 receptor or
binding protein, which can be incorporated into an antibody of the present invention. Such
antibody optionally further affects a specific ligand, such as but not limited to, where such
antibody modulates, decreases, increases, antagonizes, angonizes, mitigates, aleviates, blocks,
inhibits, abrogates and/or interferes with at least one IL-12 activity or binding, or with IL-12
receptor activity or binding, in vitro, in situ and/or in vivo. As a non-limiting example, a
suitable anti-IL-12 antibody, specified portion or variant of the present invention can bind at
least one IL-12 molecule, or specified portions, variants or domains thereof. A suitable anti-

I1-12 antibody, specified portion, or variant can also optionally affect at least one of IL-12



scFv (e.g., by nolecul ar biology techniques) fragnents, are enconpassed by
the invention (see, e.g., Colligan, Inmnology, supra). Such fragnments can
be produced by enzymatic cl eavage, synthetic or reconbinant techniques, as
known in the art and/or as described herein. Antibodies can also be produced
in a variety of truncated forns using anti body genes in which one or nore
stop codons have been introduced upstream of the natural stop site. For
exanpl e, a conbination gene encoding a F(ab')2 heavy chain portion can be
designed to include DNA sequences encoding the CH domain and/or hinge

regi on of the. he chain. The variQus, polti of antibodi es e joined
{ogether  cHETIESH ety BEh oo PonPecieh i BRTA & il SEOERE B 2av el

cont i guousyLPreéephdt stinhith, BiRMSEAnE 619 REAIEETY - ORAGH YES 2 pAdtustithndRr el N,

the term "human anti body™ refers to an antibody in which “substantially

every par tsyothesihe protein (e.g., CDR franmework, CL, CH domains (e.g., CHIL,
CH2, CH3), hinge, (VL, VH)) is substantially non-immnogenic in humans, wth

only mnor seguence ¢h . ariatiqns. A "hunman, anti hody." al so be
O B S s MR o e 6o Pt

i mmunog| Obsg&iﬂe@ﬁﬁﬁ&ma;vaﬁﬁmiﬂeﬁﬂﬁ iRAHIESanfBYdy hitsedties 6r fipriding poflionesi dues
not encoded by gerniine i munogl obulin sequences (e.g., nutations

i nt r oducedefigptibagiingdhat orimiq the stsyrdere And/omiynetiparnd oh gntihedy ot snecified Fpemenr®ri c

mut ation 6_ji /A Vi . LRI ans t.h t n t L:bo IS

substanti & ofrtgonn%%r-‘q“%fﬁ%%\%% i fn(,g?? %a[{ﬁaﬁlﬁlg%il.e%& rga%mgﬁ%%%%eggﬁgv%al been

cl assi fi edfrigiientsdficludd Agigerlbingitlg Hagibits thatbing ¢ &flathmaligdI LI FdleRimhple] ti es.
Accordi ngly, using a sequence simlarity search, an antibody with a simlar

| i near secfiféipedy fsagmepts capableaf binding todhpliZor portiont thekpob inclydings Rutaiot lipdigd .

Simlarly, t 1 hodi I e i . ' e,
cton) v et B P aL ARG R Eb b BRI oD AR IR L IPRPRAER. |
ot her manmkhl)degl, by peesirsdigdstion)e fick $6.g.Sbipplagsindigestien) LsEc® &@Lh-Hyaigpsin or and
famly specific antjbodies. Further, chineric_ antibodies can |jnclude any

conbi nat i 2N digestigninFd (.8 by Pensi-djgestion. nariel Fdpeiion and reagEERatipny Ay of

preferably, i : Fr{@}ég%%m fl Vool Jﬁéiﬁggég . Speci es
relative tng{glg%ﬁg?E}ld‘?ﬂegg&%gﬁ?%%cl es. s,eﬁg’ Sr?gcn nti (lgggheiqfs1 I (s)lt?i nct
from a chi(ses e.g., @olligandmnmadiogptsupmadly. It is pointed out that a human

anti body can be produced by a non-human ani mal or prokaryotic or eukaryotic

cel | that 1s capaR e ot SRR odited B SRR (avaES sy ARGE L B inant
techniques, as known in the art and/or as described herein. Antibodies can also be produced
in a variety of truncated forms using antibody genes in which one or more stop codons have
been introduced upstream of the natural stop site. For example, a combination gene encoding
a F(ab"), heavy chain portion can be designed to include DNA sequences encoding the Cyl
domain and/or hinge region of the heavy chain. The various portions of antibodies can be
joined together chemically by conventional techniques, or can be prepared as a contiguous

protein using genetic engineering techniques.

As used herein, the term “human antibody” refers to an antibody in which
substantially every part of the protein (e.g., CDR, framework, C;, Cydomains (e.g., Cul,
Cu2, Cy3), hinge, (V1, Vy)) is substantially non-immunogenic in humans, with only minor
sequence changes or variations. A “human antibody™ may also be an antibody that is derived
from or closely matches human germline immunoglobulin sequences. Human antibodies may
include amino acid residues not encoded by germline immunoglobulin sequences (e.g.,
mutations introduced by random or site-specific mutagenesis in vitro or by somatic mutation
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I mmunogl obulin (e.g., heavy chain and/or |ight chain) genes. Further, when a
human antibody is a single chain antibody, it can conprise a |linker peptide
that is not found in native human anti bodi es. For exanple, an Fv can
conprise a linker peptide, such as two to about eight glycine or other
am no acid residues, which connects the variable region of the heavy chain
and the variable region of the [ight chain. Such |inker peptides are
considered to be of human origin. Bispecific, heterospecific,
het er oconj ugate or simlar antibodies can al so be used that are nonocl onal,
preferably, human or humani zed, anti bodi es that have binding specificities
for at ineasd). OMendhis heasdthafihit hgERSantibbdy BReuBtASRANY ndAHEnupeniefin t he bi ndi ng
specificities is for at |least one IL-12 protein, the other one is for any
ot her almmagen Human h@d@dfe@havﬂalmenglasﬁﬂéqdel@wgr@uplagﬂhaﬁdmnébelamemnr@ewn in the
Trad|t|

Phsod  odudncS Rlilalred Mo BBk ARk sedded B Gy pillia “ori e

pairs, wﬂﬂmemteaﬁsegwﬁc@ezaybe LS ahaﬂ}ﬁatéltes tru@Athufias ehdtiody! Sﬁﬁlla(rM I'stein and
Cuel 1 0, Nature 5:537 (1983)). Because of the random assortnent of

i mmuno gﬂ@lbgthﬁwdﬁh‘@@tyd Hﬁ@atel (grenkeyg habbaen, chimpaazesy e .dodans (epsadebmas) produce
a potent 13531( a B];deha%gst?’l I an t[‘lé il% G5'3}1d gtﬂ%qrg%&als%g glgalf su%h % su(f)h only one

has the® cof ecl Fuct'ure FTfrc correct

ol ecul ganuy\/rgemis bub- fd@ﬂa,l dnd faiﬁnyasﬂwﬁafaﬁmwwes @nﬁﬁmuﬁﬁéﬁ@mubsa@man i's rather
7 cunbersone, and the product yields are low Simlar procedures are

di scl osiagludeany combinaign ofthe gbeeg Sugirhpgesnr VAGations ontivealy amshmrefsembly 6132992,

Sa33005 Lb 1545 i Reeniclh i Mtk Siing ook 19 o BIBARATS, 26000 v
91/ 003 G4htib¥ide$ 2T 3 iimdnRnfiBOB s diktirat fieake chimetic at humdniBOadtiboly). 3655 (1991),
Suresh et al., Methods in Enzynol ogy 121:210 (1986), each entirely

i ncor porated, herein by reference.. Anti i bodi al so erned | L-12
ant i bgdl es) dlﬁbséﬁolﬂ di‘?’n1¥ ﬁ‘é‘i“ﬁ%ﬁ%t‘ba%cané’i‘frl’ﬁ‘&é* B%%n?ﬂ‘ﬁ‘flﬁé“ i nvention
can Optﬁrefﬁ%tié J?%ul&‘a?ﬁftﬁ%ﬁ EHa? %Qapébl@éﬂblﬂ f%fss}flh%“ﬁ.{rﬁtﬁﬂaﬂﬁ'i-éa&an hhlnaﬁz and,

optionally and preferably, having | ow toxici articular, an anti body,
speci f i isunnoglpbelin (e, hﬁavydmnwﬂ/drﬂlghtlcthmhgem lethsr evitehe Hunwvi dual

he | t ' d f k
Vi cARPogy i adingle < mk Dby SR AR Repbeb e PP BLEER ”l o
| MMUNOYRM Al dn¥ibodiss. FREEtHmp1E) asm cBf EctHselaMRBE pepiide, S as two to about

eight glycine or other amino acid residues, which connects the variable region of the heavy

chain and the variable region of the light chain. Such linker peptides are considered to be of

human origin.

Bispecific, heterospecific, heteroconjugate or similar antibodies can also be used that
are monoclonal, preferably, human or humanized, antibodies that have binding specificities
for at least two different antigens. In the present case, one of the binding specificities is for at
least one IL-12 protein, the other one is for any other antigen. Methods for making bispecific
antibodies are known in the art. Traditionaily, the recombinant production of bispecific
antibodies is based on the co-expression of two immunoglobulin heavy chain-light chain
pairs, where the two heavy chains have different specificities (Milstein and Cuello, Nature
305:537 (1983)). Because of the random assortment of immunoglobulin heavy and light
chains, these hybridomas (quadromas) produce a potential mixture of 10 different antibody
molecules, of which only one has the correct bispecific structure. The purification of the
correct molecule, which is usually done by affinity chromatography steps, is rather



anti bodi es that can be used in the invention are optionally characterized by
their ability to treat patients for extended periods w th neasurable

al l eviation of synptons and | ow and/ or acceptable toxicity. Low or

accept abl e i nmunogenicity and/or high affinity, as well as other suitable
properties, can contribute to the therapeutic results achi eved. "Low

i munogenicity" is defined herein as raising significant HAHA, HACA or HAMA
responses in | ess than about 75% or preferably |ess than about 50% of the
patients treated and/or raising lowtitres in the patient treated (less

t han about 300 r ef er.abl | ess .t han, abqut ..100 asur ed,.wi th,a dou

ant1 gon_ endyREroirIAC R pu i e daR Tof i rofRRR s iR 2S5 Mos)
entirely 93108829008 Pe@nt 6L 6710868 F AADSIENE 2997 61068336060 L5i60B 453, can al so
be defined as the incidence of titrable levels of antibodies to the

anti - | L- 126Q000B5889530, 3008 1585308841984448, 683398A1 18213331 S8QMTOO.56dT7 s

occurring |} 0 i r i ess 1 han
10% of pat :‘; er%%3 ?’t% r5 geiab?gdg%lé?ﬁg’ 4ﬁzédr8 §’Mnﬁ@§83%vsogéﬁ(§)@r7? ’Pléeyp?é(%:ggh#%ﬁ%e@ ‘cour se
of therapyet UEMBD 1.10:365 8 alo9E)) Surest ét@t, Metholis inyEnziiaelogs 02 RL EWI(1986)| &ick aci ds
of the present invention can be used for production of at |east one

anti - | L- 12¢emdyely psgiporstedsisaein by ederorgei ant t her eof , whi ch can be used to
measure or effect in an cell, tissue, organ or animl (including manmals

and humans), toagdk. o 8- ' | ate, : I anf€l p
prevent the i ncﬁgﬂég%(g? g@}bog}eg?%%%%mﬁd@qu%ﬁ%dﬁr@ g%fful ngltﬂ{ eﬁ}é%tg(%‘ﬁc?ﬁg IL-12
condi ti on, canpositioacloffthepiesdit inventionl dafbptinchallpbe athardomztd bykRigh faffarityibindinge
di sorder or disease, ggpéiardi ov%scul ar di sorder. .or _di sease, an |nfectious,

d
mel i gnant , Pohal7ord: Yogder frgblwcr@wn'aiowt%%fe In prrtig fe AN RBEWRAY-0r _
speci i ed Lieiftd fafhdh S vaRiitbf hefhvertinw R Rid 106 RAR SAPBBALAS SR MeSt €71 Ng

an effecti anoun a conposition or a pharnaceutical” conposition
conpr i si ngvatablegegion, comstam régidr and Fraareviotin thdividualyaed/br cdllestvedy, optiormghy,

ani mal or ient.jn need of. ch mpdul atiaon,. treatnent, all eyjation,
T evont | onipreietably hofies o EPISRaRED: Bredulio the PrEatmkei: Thie of fecti ve
anount  canaf{pamies §1§t&Hbe%@%ﬁﬂ%ﬁﬁv&ﬁ@h‘ﬁre%ggﬂaﬂy%hﬂaeﬁﬁydﬁﬂtﬂﬁfab‘ifit?% e (e.g.,

bolus), nultiple or continuous admnistration,’ or to achi'eve a sérum
concent r at freat patients. forextatied periods wadmeaswable eli¢viatianed symptoms iand)low andiort i pl e,

Ot AR O 0L B LSS B0 R AT Rl ™
rel evant agfi@ble properties, can contribute to the therapeutic results achieved. "Low immunogenicity"

is defined herein as raising significant HAHA, HACA or HAMA responses in less than about

75%, or preferably less than about 50% of the patients treated and/or raising low titres in the

patient treated (less than about 300, preferably less than about 100 measured with a double

antigen enzyme immunoassay) (Elliott et al., Lancet 344:1125-1127 (1994), entirely

incorporated herein by reference). "Low immunogenicity" can also be defined as the

incidence of titrable levels of antibodies to the anti-IL.-12 antibody in patients treated with

anti-I1-12 antibody as occurring in less than 25% of patients treated, preferably, in less than

10% of patients treated with the recommended dose for the recommended course of therapy

during the treatment period.
Utility

The isolated nucleic acids of the present invention can be used for production of at
least one anti-IL-12 antibody or specified variant thereof, which can be used to measure or
effect in an cell, tissue, organ or animal (including mammals and humans), to diagnose,

8



Citations Al publications or patents cited herein, whether or not
specifically designated, are entirely incorporated herein by reference as
they show the state of the art at the time of the present invention and/or
to provide description and enabl ement of the present invention.

Publications refer to any scientific or patent publications, or any other
information available in any nedia format, including all recorded,

el ectronic or printed formats. The following references are entirely

i ncorporated herein by reference: Ausubel, et al., ed., Current Protocols
in Ml ecul ar Biology, John Wley & Sons, Inc., NY, NY (1987-2001); Sanbr ook,

et al., md\ﬁ:tbxeﬁmhalatearmj digviak, hap preatrathe ivbiderrt of, 2needudd thepmptoalsdf,Spr i ng
Har bor , NY 1989) Harl ow and Lane, antibaqdies, a Laboratory Manual, Cold
Spring Phle Pnew?(q@éyyon sefgstedifigan butgot dimited gy at leastope ehan IBHBESCol s i n

| munol al .
Current 9%}5%1? l‘(])(%::}o e\ﬂel )é?x‘é}oz nﬁ]'aal(‘:?lg((r}]rggr, %%%S%V@Aq ey @%bﬁnsgﬁ %9, Rﬂ%‘t
(1997- 2@exdrplogie dﬂcbfdeboddle&sqfor biher IRfoemTispédificdTLi 1@relateRrconditibn.on and

Generation At |east one anti-IL-12 antibody of the present invention can be
optionally p uced a cel) ne, mxe cell line,. an imuprtalized cell
op! e onal” poSimenogYan orrrse i Bistng i STecEe ORI RATPROTILOG See.
€. g., ABﬁéfHﬁéeun@ﬂ oéx'anYsﬁ&h eon%ﬂsfn%% 1&&%@%&& &-li‘aﬁﬂﬂo@(j% &&ell, ﬁ'ss%L,Ogy’ John
Wley & Sons, Inc 01); Sanbrook, et al Ml ecul ar

Cl oni ngorgan,aabel at pat;enwbnwad of sdh dednlau(m, tiéamntnSpmmgldﬂapmwntmm\Or( 1989) ;

Har | ow a Lane, Oéj a Jlabora FiMm Col d r| ng Harbor, NY
(1989) : edpiqRga Ayl sHeof g mecRRIS, TR BAEOE ST TrFaR STy John W ey
& sons, ain@ﬁxtof&%u(@%@flt@%b]ﬂ] éﬂél gz?fb%hus ), miH1E @PEorth@éecol s in Protein

Sci ence, John Wley & Sons, , 2007 each entirely incorporated
herei n b«jmumremmoeto adhmqaaﬂnmmmeasammmf OemeSQﬁ)pekgr’ml serfnp corivemteatioh - 12

proteins or fra ts th reof an rai sed i nst an_ appropri ate

i munog8fi W&k oL mél‘gusaar%i ﬁ?léd’rﬁﬁxﬁ%%g eoﬁaﬁg?lor‘é?ﬁg’/'g 3 Hor t i on

t her eof q6hduati u%ﬂﬂmédﬁélﬁgtgwﬂmétﬁs@l £ desSrited h&%@d&%ﬁ%&ﬁ uﬁ%@&vﬁem Q her
specific or general mammalian anti bodi es can be similarl y raised

Preparation of immunogenic antigens, and nonocl onal antibody pr oduction can
be perfornedCifations any suitable technique.

All publications or patents cited herein, whether or not specifically designated, are
entirely incorporated herein by reference as they show the state of the art at the time of the
present invention and/or to provide description and enablement of the present invention.
Publications refer to any scientific or patent publications, or any other information available
in any media format, including all recorded, electronic or printed formats. The following
references are entirely incorporated herein by reference: Ausubel, et al., ed., Current Protocols
in Molecular Biology, John Wiley & Sons, Inc., NY, NY (1987-2001); Sambrook, et al.,
Molecular Cloning: A Laboratory Manual, 2™ Edition, Cold Spring Harbor, NY (1989);
Harlow and Lane, antibodies, a Laboratory Manual, Cold Spring Harbor, NY (1989);
Colligan, et al., eds., Current Protocols in Immunology, John Wiley & Sons, Inc., NY (1994-
2001); Colligan et al., Current Protocols in Protein Science, John Wiley & Sons, NY, NY,
(1997-2001).



I n one approach, a hybridoma is produced by fusing a suitable imortal cel
line (e.g., a nyeloma cell line, such as, but not limted to, Sp2/0,
Sp2/ 0- AG1l4, NSO NSI, NS2, AE-1, L.5, L243, P3X63Ag8.653, Sp2 SA3, Sp2 MAl,
Sp2 SS1, Sp2 SAS, W37, MA 144, ACT 1V, MOLT4, DA-1, JURKAT, VEHI, K-562,
COS, RAJI, NH 3T3, HL60, M.A 144, NAMALWA, NEURO 2A, or the like, or

het er onyl omas, fusion products thereof, or any cell or fusion cell derived
therefrom or any other suitable cell line as known in the art) (see, e.g.,
www. at co. org, www. lifetech.com, and the like), with anti body producing
cells, such as, but not Iimted to, isolated or cloned spleen, peripheral
bl ood, |ynph, tohghddiesf thd PREert THVIRIoA— PRdG&kidn sDGahdthtién Cel | s, or any
ot her cells expressing heavy or |ight chain constant or variable or

framewor k or CDR sequences, either_ as endogenous or heterol ogous nucleic
acid, as recomilpasheneanticlhdgatibedy ofthe presentiavension gan beppfigmallypreguceg ot i c,
anphi bi an, | Il I ! . k j.pe, goat,
sheep, prib a{‘%?ﬁfen&k%]r %gic%ﬁﬂa%r%%ﬁ%bwgﬁ %ﬂgaﬁ)g%@oﬁﬁi’oc on }rlilegl DNA or
RNA, chl or ek, as well¥ho®h RIS arth SERYA, g, AINAbel, 6t BINAA., TunghiRrowoolb irtMoleciilat pl e
stranded, hybridized,. and the_like or Z&%7conbination thereof . See, e.g.,

Ausubel , sBistogy, Joha Wik & §ams, IncnA{¥dY % 0PHaSambmpk.st ab, Melgeulsre| y

i ncor por at . hek i r Ant i j . be
obt i hed { ConnBrATabordbed Saft 0 Craitth AU KoRIOGHELI O os, BRTLEE OF
nodes, of hanepaibodies)tllaboratsryt Maheal,alold8psing Habo) ave(11982) Colliganj et Zle@dsy t h
the antigen of interest. Any other suitable host celed%gcan asso he used for

expr essi ngCHEmEPEARAGEUR Ippugplasy ot Wiley & 2qms. Ing N Ye S0y Velrrlagan b aksy
speci fied FrAGHP ocoﬁfmﬁét%ig%ieh&? ﬁ@g{ ‘fVil@{l &tstb‘glsﬁﬁ'ﬁslﬁg% g'g@?’-@@él' Qf3cp The fused

cells (hybridomas) or reconbi nant S ctan be iso usi ng sel ective
cul t ur e coertikdly oneerporatet leesin byirefakdoe. known net hods, and cloned by limting

dilution or cell sorting, or other known nethods. Cells which produce

anti bodies wth the desit.ed specifigcity can el ect ed a jtabl e assay
Cor g, CELTon) | R ERpEELRE T meoe TSR R e Py SRR bR BR Gl 0.
of the reogw @isbPaBREAd dprdptiateGARRBgdtSEfhtight) Ghdtdsnal isdMibd NMO12 proféid ed to,
met hods that select reconbinant antibody froma peptide or protein library

(e.g., butandér aiportiondbiereef, (ingludingtsynthetishaglecules, swbaasyntludtic peplidssle @ithete,  RNA,
DNA, the .L.i ke, display lLib . e. q. : ilable fror id
ot body TR PEREtT Relipyin bl o pe SRpRPSE Pk BTl o/ pi anego,

DE; Bi ovat inunogenic antigens, and monoclonal antibody production can be performed using any

suitable technique.

In one approach, a hybridoma is produced by fusing a suitable immortal cell line (e.g.,
amyeloma cell line, such as, but not limited to, Sp2/0, Sp2/0-AG14, NSO, NS1, NS2, AE-1,
L.5,1.243, P3X63Ag8.653, Sp2 SA3, Sp2 MAI, Sp2 SS1, Sp2 SAS, U937, MLA 144, ACT
IV, MOLT4, DA-1, JURKAT, WEHI, K-562, COS, RAJI, NIH 3T3, HL-60, MLA 144,
NAMALWA, NEURO 2A, or the like, or heteromylomas, fusion products thereof, or any cell
or fusion cell derived therefrom, or any other suitable cell line as known in the art) (see, e.g.,
www.atcc.org, www.lifetech.com., and the like), with antibody producing cells, such as, but
not limited to, isolated or cloned spleen, peripheral blood, lymph, tonsil, or other immune or
B cell containing cells, or any other cells expressing heavy or light chain constant or variable
or framework or CDR sequences, either as endogenous or heterologous nucleic acid, as
recombinant or endogenous, viral, bacterial, algal, prokaryotic, amphibian, insect, reptilian,

fish, mammalian, rodent, equine, ovine, goat, sheep, primate, eukaryotic, genomic DNA,
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Aber deen, Scotland, UK; Biolnvent, Lund, Sweden; Dyax Corp., Enzon,

Af fymaxBi osite; Xoma, Berkeley, CA; Ixsys. See, e.g., EP 368, 684,

PCT/ GB91/ 01134; PCT/ GB92/01755; PCT/ GB92/002240; PCT/ GB92/00883;

PCT/ GB93/ 00605; US 08/ 350260(5/12/94); PCT/ GB94/01422; PCT/ GB94/ 02662;

PCT/ GB97/ 01835; (CAT/ MRC); W90/ 14443; W90/ 14424; W90/ 14430;

PCT/ US94/ 1234; W92/ 18619; W96/ 07754; (Scripps); W96/13583, W97/08320
(Mor phoSys); W95/ 16027 (Bi ol nvent); W388/06630; W90/3809 (Dyax); US
4,704,692 (Enzon); PCT/US91/02989 (Affymax); W89/06283; EP 371 998; EP 550
400; (Xoma); EP 229 046; PCTIUS91/07149 (Ixsys); or stochastically

gener at gsN REIN AlShitédhoRdridl HNYS or RNR, shigrdpias: DNA®S RAPA, iRt ARNAB17483,
5824514, 5976862, WD 86/ 05803, EP 590 689 (I'xsys, predecessor of Applied

Mol ecul BN/Esuigle, idewble pranple strarder, bybridized,yand thediks@r aneepnihination thereafef er ence) )
t hat | ' [ ' fo t ' ' e.0.. SC I ce,
or L1 Lt Nl MR DU, PG LR

Crit. ReyeinByedfereheol . 16:95-118 (1996); Eren et al., Inmunol. 93:154-161
(1998), each entirely incorporated by reference as well as related patents
and applications) that are capable of producing a repertoire of human
anti bodi es, Amtihedprreduing erllsgan alsp be eftained framdhe pyimberabblapdior, Such

P g 5o B SR,

nes et al .,
Proc. NainhuniZdaxith thSantigeh/SAInt&est.1 AhPOthérsidable Host.cell 9889130 besused e cel |

ant i body pro,dugi ng.technol Qgies (e.g,, .selected |ynphocyte_anti body nethod
(" SLAMSKPTasging eterojggousorengogsgous mgleicacidgncoding an palibodyspecified kagrag o
(1987); : : - N/ - (1996));
ol 1 SF e s, O ity THRRRe] Pl ot HAcndBfifiny {33300
(1990) ;cellOomn Heeikdlatey asingraelectisertuliuteennditians Gr ethiersstnitabble knovn inetioddyatd.

182: 155- 16 995); .Kenny et  al.., Bio/Technol.. 13:787-790 (1995)); B-cell
sel ect i%weﬁé&ilm ffiltion oy oglf sorting, preeriigpa m%?jfﬁr Fgﬁwglfé%mﬂsag (1994);
Jonak  ehtigbdies \Bftﬂgfe%ﬁre@'sgéﬁﬁaty MAbe sectdd by ffi@bleIB4P (@t ERRA)n  Hybri doma
Technol ogy, Borrebaeck, ed., El'sevier Scierice Publishers B.V., “Arsterdam

Net her | ands (1988)). Methods for engineering or humani zi ng non-hunman or
human ant i bdetherssugable giethodpef produningordsodatimgwatibodigskithei raquisite specificiGener al |y,

N5 SRR B R0 ol B o BB ke oo Trom
peptide or protein library (e.g., but not limited to, a bacteriophage, ribosome, oligonucleotide,
RNA, cDNA, or the like, display library; e.g., as available from Cambridge antibody
Technologies, Cambridgeshire, UK; MorphoSys, Martinsreid/Planegg, DE; Biovation,
Aberdeen, Scotland, UK; Biolnvent, Lund, Sweden; Dyax Corp., Enzon, Affymax/Biosite;
Xoma, Berkeley, CA; Ixsys. See, e.g., EP 368,684, PCT/GB91/01134; PCT/GB92/01755;
PCT/GB92/002240; PCT/GB92/00883; PCT/GB93/00605; US 08/350260(5/12/94);
PCT/GB94/01422; PCT/GB94/02662; PCT/GB97/01835; (CAT/MRC); W090/14443;
W0O90/14424; WO90/14430; PCT/US94/1234; W092/18619; WO96/07754; (Scripps);
W096/13583, W097/08320 (MorphoSys); W095/16027 (Biolnvent); WO88/06630;
WO090/3809 (Dyax); US 4,704,692 (Enzon); PCT/US91/02989 (Affymax); W0O89/06283; EP
371 998; EP 550 400; (Xoma); EP 229 046; PCT/US91/07149 (Ixsys); or stochastically
generated peptides or proteins - US 5723323, 5763192, 5814476, 5817483, 5824514,
5976862, WO 86/05803, EP 590 689 (Ixsys, predecessor of Applied Molecular Evolution
(AME), each entirely incorporated herein by reference)) or that rely upon immunization of

transgenic animals (e.g., SCID mice, Nguyen et al., Microbiol. Immunol. 41:901-907 (1997);

—
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rat, rabbit, non-human primate or other manmal. These non-human am no acid
residues are replaced by residues often referred to as "inport" residues,

which are typically taken froman "inport" variable, constant or other
domain of a known human sequence. Known human | g sequences are discl osed,
e.g., www nebi.nlmnih.gov/entrezlquery.fogi; www. ncbi.nih.gov/igblast;

www. at cc. or g/ phage/ hdb. ht M ; www. nr c- cpe. cam ac. uk/ ALI GNMENTS. php;
wwmwv. kabat dat abase. comtop. htnl; ftp. nebi.nih.gov/repository/kabat;
WWwV. sci quest. conmt www. abcam comp www. ant i bodyr esour ce. conif onl i neconp. htn ;

L & CSarmhn o ,,ﬁqﬁ,ﬁypggweefx@,ﬁpj; ey iq)hltzrenetal fmmunol. 93:154-161

www. hhm . of lgbgf @&E%mﬁr‘%ﬁhﬂé&ﬁ&&t@g 8¢ Yéfél*@nce as well as related patents and applications)
www. pat h. ca. tn. ac. uk/ -=c7/ m kel mages. htm ;

ncb. har var ﬁhawab&abkloﬁpmﬂmvmgmmp@gwlrdﬂfr}ﬂumamamlbodmmsl kngwh iimthe @drand/oPas
pat hbox. Wu%-él @lbe% ler hee%\gﬁ ndﬁ%ogigfﬁde bWe no J gcp c?s%x%n%.lspﬁy (Hanes et

www. nal .

www. m ehi ng- T’r&CNaﬂ/AééﬁSSU?'US’AEM @9%7*2@&1 pwawmﬁl RS LA, PR)B]Natl Acad.

www. cancer r ésear chuk. org; www. bi ot ech WW. | sac- het.org:;
baser v. uci Skt UBA] 95:]14136t14135 @‘kﬂl 19R8D)n$mgle cell antlbody producing technologles (e.g.,

b T R T I S R T

ant i body. bafRuRd. 11KES7V8YY.(VOY7 7*13&%01&/% TS NP WcRE SeK S ADS0FRAS 7848
WWW. ni nT. nTc. ac. uk/ CC/ ccaewg/ ceaewy

wwv. pat h. cE8P6X:; gekmioredsap!biand dlosacytamstryAPpwwelh el Biotechnol. 8:333-337 (1990);

o i sc O ¥ itéri, CABhHAE ALY Bl Pliinmy, Meth 1821155463 (10954 Keamy o

Sequences g&If, BR6/Tt@indE 19787- ma&bs)p* B-¢11 éd[&cﬁbﬁesteenual&erst&m Moldeaibh (1983),

each enti rer i ncorporated herein by ref erence. Such orte sequences can
be used toRPI&!‘tﬁclé? DR GOAT domal coaL, Peamess Blelaths V6 ol aﬁ@mﬁg
affinity, I Ci f yother
sui tabl e ar a(tlfl%a "Fe?é:ﬁo’kég%i Egn@aﬁg& teg E][%%gglj gctlenc% ¥ublﬂ ér? B]V reS| dues

are di rectNythalmﬂldgms)gg))subst antially involved in i an uenci ng antl gen
bi ndi ng. Accordingly, part or all of the non- human or human CDR sequences

are mai ntai ned while {he non-human sequences of the variable and caqonstant
regi ons maybe r¥sthadeler GRgireeHnsARERANFInEROnRAN of hpgan antibodies can also be

used and are well known in the art. Generally, a humanized or engineered antibody has one

or more amino acid residues from a source that is non-human, e.g., but not limited to, mouse,
rat, rabbit, non-human primate or other mammal. These non-human amino acid residues are
replaced by residues often referred to as "import" residues, which are typically taken from an

"import" variable, constant or other domain of a known human sequence.

Known human Ig sequences are disclosed, e.g.,
www.ncbi.nlm.nih.gov/entrez/query.fcgi; www.ncbi.nih.gov/igblast;
www.atcc.org/phage/hdb.html; www.mrc-cpe.cam.ac.uk/ALIGNMENTS.php;
www.kabatdatabase.com/top.html; ftp.ncbi.nih.gov/repository/kabat; www.sciquest.com;
www.abcam.com; www.antibodyresource.com/onlinecomp.html;
www.public.iastate.edu/~pedro/research_tools.html;
www.whfreeman.com/immunology/CHO05/kuby05.htm;
www.hhmi.org/grants/lectures/1996/vlab; www.path.cam.ac.uk/~mrc7/mikeimages.html;
mcb.harvard.edu/BioLinks/Immunology.html; www.immunologylink.com;
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Anti bodi es can al so optionally be humani zed or human anti bodi es engi neered
with retention of high affinity for the antigen and ot her favorable

bi ol ogi cal properties. To achieve this goal, humanized (or hunan)

anti bodi es can be optionally prepared by a process of analysis of the
parental sequences and various conceptual humani zed products using three-

di mensi onal nodels of the parental and humani zed sequences.

Thr ee-di nensi onal i nununogl obulin nodels are commonly avail able and are
famliar to those skilled in the art. Conputer prograns are avail abl e which
illustrate and di splay probable three-di nensional conformational structures

of sel ephtBBoxcRii sdat-eéntEnQ@e el My Spslitapeeystenisitopgct i on of  these
di splays pernits analysis of the likely role of the residues in the

functi oM“Wgn%lﬂlSdﬂ@V/mﬂﬁu@éﬂeﬂébﬂwwmmﬁmm H-agdfudaduto/Elise.himk he anal ysis of
resi dues th i nfl uen t he abi t he . nMuno bulin to bind
o ot P Btoptelkn s Sk B Bbeedit hucing, WIS AR TR WA T L0

conbi negagerQidi. hhﬁnmqfaa@nﬁﬂtgl Jafd R QEdabSRRHE BEREmER BidhwhReu;desi red
antibody characteristic, such as increased affinity for the tar get

anti genWW myascpecaimeasetk; W thtienan. ow/vir M eminedéml; hitm//wrvembioinsaye.weabishe
pr esent g%ot@acﬁfy co;{ﬁuwelhsE gnrgsr,gbbgeé ~1ﬂ>%gb’lght chain framework. In

particu ar i emnt's 'y nogenTine séquence is selected from
human Vigwaesiuemae sc.ulMdC/ebabgg/cdasvghahl; | i mted to, A, AIQ Al, Al4, Al7,
Al18, A19, A2, A20, A23, A26, A27, A3, A30, A5, A7, 132 133, LI, L10, Lll

L12, Llwww_n%hcqmeculE/erllll@lanEzhorM”iéfﬁﬂ’z@n,|_23 L24, L25 L4/18a, L5, L6,

'It_ﬁl sLI9| ght cﬁal n ﬁ’%;rr‘éﬂs%éfrre I me %&W&g?@gﬂ%%@/&@%@@?%bﬂ@? iB,

V1- 16, WiwijérinMe; K&bat‘éﬂ.all%,eqﬂ&lee% of Proteird of Mimitidlogidal Baterdit; ¥.S. Dept5, V1-7,
V1-9, V2-1  V2-11, V2-14, V2-15, V2.17, V2- 19, V2-6, V2-7, V2-8,
v3-2, vHeath (883), cagh elitlfeimn@mow@% erg by Tefpenee. 5.1, V5-2, V5-4, and V5-6.
I'n ot her enbodi nents, the human IL, 12 anti body of the present invention may

conprise a hSHEBB@mQ@EtéH éeﬂﬁeﬂ%@sac‘éﬂ b€ 'il?édr{o frécﬁa@@iﬁﬁ&hﬂﬁmgbﬂci?ﬁ&t leGitledinnaitayl ment s,

this heavy chain” human "germine framework selfected from VH - 18, VHI1-2,
VHL- 24, migHify Bindivig) afﬁnﬁy oVHateAﬁ‘f—rat&-IaVlﬁﬁ}’, Wbﬁﬁ@@, halEllife3 pr ARG suitdbls 5,

VH2- 70, VH3-11 V ,  VH3- 30,
VH3- 33, Rgtesistic PR “\}Ega‘ﬁg‘ ﬁ@ C%geslfg‘es V@“&é‘y W@‘% VH3- 66,
VH3- 7, M@aﬂy\ﬂi@uﬁéﬁ m‘ﬁ'fﬁreﬁélng th'?geg binding. Accordingly, part or all of the non-

human or human CDR sequences are maintained while the non-human sequences of the

variable and constant regions may be replaced with human or other amino acids.

Antibodies can also optionally be humanized or human antibodies engineered with
retention of high affinity for the antigen and other favorable biological properties. To achieve
this goal, humanized (or human) antibodies can be optionally prepared by a process of
analysis of the parental sequences and various conceptual humanized products using three-
dimensional models of the parental and humanized sequences. Three-dimensional
immunoglobulin models are commonly available and are familiar to those skilled in the art.
Computer programs are available which illustrate and display probable three-dimensional
conformational structures of selected candidate immunoglobulin sequences. Inspection of
these displays permits analysis of the likely role of the residues in the functioning of the
candidate immunoglobulin sequence, i.e., the analysis of residues that influence the ability of

the candidate immunoglobulin to bind its antigen. In this way, framework (FR) residues can
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VH4- 28, VH4- 31, VH4-34, VH4-39, VH4-4, VH4-59, VH4-61, VH5-51, VH6-1, and
VH7- 81. In particular enbodinents, the Iight chain variable region and/or
heavy chain variable region conprises a franework region or at |east a
portion of a framework region (e. g., containing 2 or 3 subregions, such as
FR2 and FR3). In certain enbodinents, at least FRL1, FRL2, FRL3, or FRL4 is
fully human. In other enbodinents, at |east FRHL, FRH2, FRH3, or FRH4 is
fully human. In sonme enbodi nents, at |east FRL1, FRL2, FRL3, or FRL4 is a
gern i ne sequence (e.g., human germine) or conprises human consensus

sequences for_ th articul ar framework (readily avail able at the, sources of
known hunelf aeljctg‘iawg n thscansensnsend Imporkequencehifolirisiesired | east

FRH, FRH aiﬁgﬁ‘%haﬂﬁteﬁwsﬁcﬁ afirfdalld ﬁﬁnitﬂ%ﬂ{h%%geéu t n(sf,zlig Tv@gr mine) or

conpri ses consensus sequences for the part ramework. In
preferred enbodi nents, the framework region is a fully human framework
regi on. Humani Zmedditiom thesngiandbrl agtivddyad thdpresertsnedntibh enaycempde 2 hwweant | on

can be perfor . ,using.any kno net hod, .such as byt nqt.limfed to those
oscr bod SeRHIN g FhRasRBEvaR: I partcnlgrcnpimert s tebds bt nann o

al ., Naturggace 32deétd@ RS hufah hﬂ@yﬁgleﬁes ﬁicludiré%lﬁ%?ﬁm?cé@fo,lﬁiﬁ,%io}%%g),
Sims et al., J. I'munol. 151: 2296 (1993): Chothia and Lesk, J. Mi. Biol.
196: 901 (18BRAL170ALS, 18 Ad) A20, A23cA26JaA27, ABCAB0, ASGIAT, B2 BALIgBI04285, (1992) ;

soresez. dazabid Lisghhbss 1ahaia 100 e 3T B RuR, B8 36089 00 435,

6204023, 638019, OPEBIEOD2, ORI OB. IR e&eRBEnbodidems 35 lighldai humbe T/
US98/ 16280, US96/ 18978, USH1/°09630, "US91/ 05939, USJ4/ 01234, GBBY/ 01334,

GB91/ 011 34gernalizoPpanevash is splpoed fuon ¥ ]-1\0¥d/134Mb46, VIADBOY 1+43.301-1%V 1229046,

Cherein. 10> SAreath SoBca I ta: ORe et Do) et oL el S0 ar b s, .
nut at ed) Fm, ved, §12-7, V208, \eXa-8, V34, vaevanydiznwats vaA ey, vegivndhas
been altered to redice or enhance the effector functions of the anti body.

In some e n@ents, the Fc region is an isotype selected fromlIgM IgA,
lgG I1gE, or other isotype.Altematively or additionally, it may be useful to

conbi ne am no étﬁbﬁ;ef'é}ﬂi} Jdifat, Mhuthdd i O CarBbodiF Ehe pedeieinvaioR hia§C! d

nodi fications tha
comprise a human germline heavy chain framework. In particular embodiments, this heavy
chain human germline framework is selected from VH1-18, VH1-2, VH1-24, VH1-3, VH1-
45, VH1-46, VH1-58, VH1-69, VH1-8, VH2-26, VH2-5, VH2-70, VH3-11, VH3-13, VH3-
15, VH3-16, VH3-20, VH3-21, VH3-23, VH3-30, VH3-33, VH3-35, VH3-38, VH3-43,
VH3-48, VH3-49, VH3-53, VH3-64, VH3-66, VH3-7, VH3-72, VH3-73, VH3-74, VH3-9,
VH4-28, VH4-31, VH4-34, VH4-39, VH4-4, VH4-59, VH4-61, VH5-51, VH6-1, and VH7-
81.

In particular embodiments, the light chain variable region and/or heavy chain variable
region comprises a framework region or at least a portion of a framework region (e.g.,
containing 2 or 3 subregions, such as FR2 and FR3). In certain embodiments, at least FRL1,
FRL2, FRL3, or FRLA4 is fully human. In other embodiments, at least FRH1, FRH2, FRH3,
or FRH4 is fully hurnan. In some embodiments, at least FRL1, FRL2, FRL3, or FR1L4 is a
germline sequence (e.g., human germline) or comprises human consensus sequences for the
particular framework (readily available at the sources of known human Ig sequences
described above). In other embodiments, at least FRH1, FRH2, FRH3, or FRH4 is a germline
sequence (€.g., human germline) or comprises human consensus sequences for the particular
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alter d g binding and/or the conpl enent dependent cytotoxicity function of
the Fc region of an IL-12 binding nolecule. The starting pol ypeptide of
particular interest naybe one that binds to O q and di splays conpl enent
dependent cytotoxicity (CDC). Pol ypeptides with pre- existing CI| g binding
activity, optionally further having the ability to nedi ate CDC maybe

nodi fied such that one or both of these activities are enhanced. Am no acid
nodi fications that alter Cq and/or nodify its conpl enment dependent
cytotoxicity function are described, for exanple, in WO0042072, which is
hereby incorporated by reference. As disclosed above, one can design an Fc
regi on ghméwerkh ipifered erhBodiehB Y fidinewbik redbl Haifully e fréfewdrkh al tered
effector function, e.g., by nDdlfylng Cl g binding and/ or FcyR binding and
t her ebyregioaingi ng conplenent dependent cytotoxicity (CDC) act|V|ty and/ or
anti body- dependent cell-nediated cytotoxicity (ADCC) activity. "Effector
functions I { gi cal
activi ty (e maigiageBhefind B aREbUPr ey Bent Ve B Bertelietl O 1

ar e not udingdryd@ota method, ichasbliti@t luﬁ[ﬂ&i toftBoseciesqpibed i) IW‘iﬁleflg onesADaL;
phagocyt osi s; dovvn re();ul ation of cell surface receg}t ors % B cell
e

r ecept oNatupsci) :52241986); Kiehmeann ekl Napuip 332: 343(1 éﬁleF}feé e #le SEDERgi on t o
be Conbi@ef%ﬂi‘é%ﬁ@ ?inme'tgﬂ 9BRIRL. {4 $296 @E@“@h&gﬂ%ﬂ& BE éggill\goldg%n) and

can be dssess vari’ous assays (€.g assays,
CDC assHy6901€1887), cmeteaxamlceNammadaSu géﬁaﬂ( 851285 (/m92)aiﬂ'tesﬁest akgion of the

?gmsn’ llL- 1%???%3%%%@8?&@5 rrpro d_&g?gﬂ%iyndi g?%g;%é]ggg oved FC){R|_}|[6|ybI ndi ng
Al ter nagjededy 1572532'3t5‘7(§68§6"°57r1§§’52t 6%40% Te18b970, 560336h 03336601, 5889860 OF

abl ated, a vari ant region can be engineered with reduced act|V|ty
and/or 522663&;68165&20’@:&USDS/;IGZSQ;US%/&@W&I/@%&(SUS@NO§93(She of these

oo 3 TR SRLER oy, BB WOl VBB oo

acti vi t woooula4s6 e L2486 dntivdly IncafperarddiRrel€ by ?aferef& lﬂuhaéd RfRgercad al so be
introduced in engineer to alter their interaction with neonat al Fc

r ecept ositedMas®ein. and i nprove their pharmacokinetic propert| es. A collection
of human Fc variants with inproved binding to the FcRn have been descri bed

(Shi el ds et Ialcertain (eﬁm&ﬁmentlsij thé antédly vomprisesranp aliered (@g. tﬂn&atbd)rltﬁ ragoﬁj te on

h lgGL f FCcyRI E RI | d FcRn dd € t

W”Pﬁ ni n%r@g;gg{) 1 ﬁépwﬁ eqlg ntﬁctgp?rl?c geggqgi 1%? beencaltere%r]co redggel ore ance (tJh variants
effector functions of the antibody. In some embodiments, the Fc region is an isotype selected

from IgM, IgA, IgG, IgE, or other isotype.Alternatively or additionally, it may be useful to

combine amino acid modifications with one or more further amino acid modifications that
alter C1q binding and/or the complement dependent cytotoxicity function of the Fc region of
an IL-12 binding molecule. The starting polypeptide of particular interest may be one that
binds to C1q and displays complement dependent cytotoxicity (CDC). Polypeptides with pre-
existing C1q binding activity, optionally further having the ability to mediate CDC may be
modified such that one or both of these activities are enhanced. Amino acid modifications
that alter C1q and/or modify its complement dependent cytotoxicity function are described,
for example, in W0O0042072, which is hereby incorporated by reference.

As disclosed above, one can design an Fc region of the human IL-12 antibody of the
present invention with altered effector function, e.g., by modifying Clq binding and/or FcyR
binding and thereby changing complement dependent cytotoxicity (CDC) activity and/or
antibody-dependent cell-mediated cytotoxicity (ADCC) activity. “Effector functions" are
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Chem 276:6591-6604). Another type of am no acid substitution serves to
alter the glycosylation pattern of the Fc region of the human |L-12

anti body. dycosylation of an Fc region is typically either N- |inked or
Olinked. N-linked refers to the attachnment of the carbohydrate noiety to
the side chain of an asparagi ne residue. Olinked glycosylation refers to
the attachnment of one of the sugars N-aceyl gal act osam ne, gal act ose, or

xyl ose to a hydroxyam no acid, nost commonly serine or threonine, although
5- hydroxyprol i ne or 5-hydroxylysine nay al so be used. The recognition

sequences for e, ti.c attachnent.of .the .cgrbohydrate noiet th

2epar agh ne oSBT ER VBT GETER B oEr Y SO0 G et ROGED FSmigs of
aspar agi nesfitetd FERALASNCIHRE bt afe hét linkifd3C RV AEnSCISCPGERbtR bRldide-  Thus,
the presence of either of these peptide sequences in a polypeptide creates
a pot ent i aAD§ICy pbagpkyvdisdown reguldfioe ofj bsilcmsfpteatcaptorp &t 8.68 pelhwyerter; BCRr ed,
for exanple, deleti one or nore cosyl ation site(. oynd jin the
bol ypept | it SHRHSGCt Pt v sraire b i SRRty b Fomasdrel « bR dpBainoy

present | neld\GupglRERkidle gl iltaRbe BlSASMR |£RUSISES (.2, FhBinRer ool on
of a human TLr12 antibody is conveniently acconplished by altering the

am no aci dassagubPEE ssayh CRG assays, eicont ai ns one or nore of the
above-described tripeptide sequences (for N linked glycosylation sites). An
exenpl ary glyc | ati gn varijant has an. am ng .acid.sybsti hon..of, residue
hon 207 o1 1 e TOESumER,oPR chr Rnertin PR Hha 8 of wd T 0> B RN A ¢ on
of , or  suRgirb¥ed!CRbikling ﬁﬁQm%fov@@F@ylﬁHBih&iﬁgQé.g., M oReimiReveduRSCLo the
sequence of the original” polypeptide (for OITnked glycosylation sites).
Addi t i onal dcfivityandhimpgeved COKS actvity). t Altehativelanif itrie desined thateffdctar fienction be

o Lo oo S . 5RB oA BE) P e LR O oty By of e
(1, 4) - N acetivdedl AI50E %&ivﬁtg.' I SR&f RitARndltd, ohlPoRe bf thkse stidifles inkpbe fabrkadell] adds
G cNAc to the human IL-12 anti body. Methods for producing antibodies in

such a f as#idopptzmellyals theadhdr activiiyoedued (e.g. \oygemuate 87 Bc regianamriagfupith cat i on
2003000309.7A1, an a.et. al i.0t echnpol o 17:176- 180, Feb.
1999; all 15yproy @IRHQH?%% t@r%‘%ﬁe%uﬁgiﬁpﬁaﬁﬁlﬁ' ﬁgg?ep%e?%}ed by reference in

their entireties. The anti-1L-12 anti body can al so be optionally generated

by i mmuni zat i orFhutiordsicamalgebe itdidedlin érgir@er tordies their iéractivarittethe

non- human primate, and the |ike) capabl e of . . .
neonatal Fc receptor (FcRn) and improve their pharmacokinetic properties. A collection of

human Fc variants with improved binding to the FcRn have been described (Shields et al.,
(2001). High resolution mapping of the binding site on human IgG1 for FcyRI, FcyRII,
FcyRIM, and FcRn and design of IgG1 variants with improved binding to the FcyR, J. Biol.
Chem. 276:6591-6604).

Another type of amino acid substitﬁtion serves to alter the glycosylation pattern of the
Fc region of the human IL-12 antibody. Glycosylation of an Fc region is typically either N-
linked or O-linked. N-linked refers to the attachment of the carbohydrate moiety to the side
chain of an asparagine residue. O-linked glycosylation refers to the attachment of one of the
sugars N-aceylgalactosamine, galactose, or xylose to a hydroxyamino acid, most commonly
serine or threonine, although 5-hydroxyproline or 5-hydroxylysine may also be used. The
recognition sequences for enzymatic attachment of the carbohydrate moiety to the asparagine

side chain peptide sequences are asparagine-X-serine and asparagine-X-threonine, where X is
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produci ng a repertoire of human anti bodi es, as descri bed herein and/or as
known in the art. Cells that produce a human anti-IL-12 anti body can be

i solated fromsuch aninmals and immortalized using suitable nethods, such as
t he net hods descri bed herein. Transgenic mice that can produce a repertoire
of human anti bodies that bind to human antigens can be produced by known
nmet hods (e.g., but not Ilimted to, U S. Pat. Nos: 5,770,428, 5,569, 825,

5, 545, 806, 5, 625,126, 5, 625,825, 5,633,425, 5,661,016 and 5, 789, 650 i ssued
to Lonberg et al.; Jakobovits et at WD 98/50433, Jakobovits et at WD

98/ 24893, Lonberg et at WD 98/24884, Lonberg et at WO 97/13 852, Lonberg et
at WO ly25ii86 acid & piGieThed PRHuS, tBe prasenV¥dAGharéiIese bustiRsbqpats igh at EP
0463 151%31 Kucher | apate et al. %P 0710 719 Al, Surani et at US. Pat. No.
5, 545, qEPlypeptlRgreniesAvaiential ely@syeliono®e, Bruggemann et at EP 0438 474 B,
Lonberg et at EP 0814 259 A2, Lonberg et al. GB 2 272 440 A, Lonberg et at

Nt e 908 SR 3B A e ¥y S by Uk e3gRe o1 (109,
15: 146-gly&Bylal&fsite(s) Tawldan thetpoBipeptiNecdndiot adding sndrargrere glycdSfatidh sfies87- 6295

(1992), Tuaillon et .at, Proc Natl Acad Sci USA 90(8)3720-3724 (1993),
Lonber gth@;ttarafwt pewsentre (e nokpsplide; Addjtiogmf gbﬂOM@gsfl efriel the Eqwgeion obe at Nat

Bi ot ec W 15)an§€c§3dngéorgv%8ﬂ% Cft)yv ac@ﬂhé]ﬂ;h@(ﬁ By SRGH (?lﬂat dnruﬁ{) 3$.f;1d's (iij%{lpeosl;l

herein erence I‘I se a east one ansgene

conpri sthmtgt EM@mﬁsfdﬂ&loatndreaﬁthe alm/ehlumbedmpapﬁxgiwdjwnca (forNHinkddat i S
functionally .rearranged, or whjch can underﬁ;% functional rearrangenent. The
endogenB¥RosYlrfion fs) dHLeRemplasy. elypesylatien varaabhas 25 apinapcid sybsdtion ofdel et ed to

elim ”%Sdﬁé‘ﬁsx? tﬁé’héﬁtl%g .. 1 Oa’é‘ﬁé}an&?nﬁgr%%épﬁﬁé Bfr’ﬁg;: aﬂﬁmﬁﬂ%?%‘?d by

endogenous genes cr eeni or ~ specl to Simlar
pr ot ei rsmbsirtuﬁmﬂgrgram o mae skine ardine@nnenesiiyesao tiesequbnos ofthe pngmalde di spl ay

pept | QRGPS R HRkH FTRENAConSl6n)n BBl AELAREE SR SR AN By A BRIt ur e

Ant i ongmgggggng@&Q§cdg§lgglbg§tegl splay libraries is well known in the art.
The di spl ayed peptid Sequences can be from3 to 5000 or nore am no aci ds

in length, frequently from5-100 amino acids long, and often from about 8
to 25 ani no laskian ewhedimentsatiiehwmanllt 12 afitibedy ofthepressalt invegtiantiet i ¢ met hods

for gener at i e librari reco ds .have been.
descr popresesian PRl Eraret Bt 0 AP spig et R B o fes S AL IR GRet e
sur f ac ah@&f G I adds GIcNAc to the human IL-12 antibody. Methods for producing antibodies in

such a fashion are provided in W0/9954342, WO/03011878, patent publication

20030003097A1, and Umana et al., Nature Biotechnology, 17:176-180, Feb. 1999; all of

which are herein specifically incorporated by reference in their entireties.

The anti-IL-12 antibody can also be optionally generated by immunization of a
transgenic animal (e.g., mouse, rat, hamster, non-human primate, and the like) capable of
producing a repertoire of human antibodies, as described herein and/or as known in the art.
Cells that produce a human anti-IL-12 antibody can be isolated from such animals and

immortalized using suitable methods, such as the methods described herein.

Transgenic mice that can produce a repertoire of human antibodies that bind to human
antigens can be produced by known methods (e.g., but not limited to, U.S. Pat. Nos:
5,770,428, 5,569,825, 5,545,806, 5,625,126, 5,625,825, 5,633,425, 5,661,016 and 5,789,650
issued to Lonberg et al.; Jakobovits et al. WO 98/50433, Jakobovits et al. WO 98/24893,
Lonberg et al. WO 98/24884, Lonberg et al. WO 97/13852, Lonberg et al. WO 94/25585,
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bact eri ophage or cell. Each bacteriophage or cell contains the nucl eotide
sequence encoding the particular displayed peptide sequence. Such nethods
are described in PCT Patent Publication Nos. 91/17271, 91/18980, 91/19818,
and 93/08278. O her systens for generating libraries of peptides have
aspects of both in vitro chem cal synthesis and reconbi nant nethods. See,
PCT Patent Publication Nos. 92/05258, 92/14843, and 96/ 19256. See al so,

U.S. Patent Nos. 5,658, 754; and 5,643,768. Peptide display |ibraries,

vector, and screening kits are commercially available fromsuch suppliers as

(Cartbr | dgeSitFapelsed ot D96 6. Kytheddl el EREY 1IGHEd adSaisatar
4946778, SEPOZ(3719K0 FAR A7 18888t N2 8568.807, Efdnn 0] OW(350/04036,7 260,
5856456, assigned to Enzon; 5223409, 5403484, 5571698, 5837500, aSS|gned to

Dyax, 5427B0@gesE8@7al EP4)438 Q%Bl,tI@nAéIEyn@lXEPQBB%mAZ alsmbgtg@dalt ©BCa3r i dge

anti body T | ogi es nen 5618 98
5576195, jé’%geré éb%’s ééP 2@%@%@%‘9@%@ I"&%ﬁ”f 9562??55958%
Ausubel , SUPLA), GE¥en %vb)v@@ke GerddBd 213 Q@Qf‘)%ﬁ Méiﬁe@&}(bv eNBﬁJr@GE&tz@MB 146-
publlcatlons entirely |ncorporated herein by reference. Antibodies of the

present i ni¥nfPVN, Taxlorat elo Nowlair Agids Ratearch BO(23):6288 6205 GHW2hFupillon efdd.,

lich a5 gonte vandisd Soflg5 BA6SapB ant LR, LeRt o P Ry Bl SRR

such anti bosl{1895)iafd Fix@ivalda: lak . Ne?Bebrecrabl TRYSR4528% 1 7€99%) qmmele&elésdhr&tdewm
net hods. See, e.g., but not limited to, US Patent Nos. 5, 827, 690;

5, 849, 992; mnoracrrateé h@reusbmﬁer@m) @ngmly,ell@e NECHWBIPRIEY at lsassgne tz@ggenand t he

lAlni(lebodleggpo Jr{s%'%\?% 5@1 el e“uﬁcorlﬁ gﬁé@&? gﬁg‘l?“;urslﬂb Sp 8%?n%dy usi ng at
| east one reaﬁénged],lorﬁv&@rﬂahl&ﬁﬁhtg@ﬂﬁaﬁbnﬁgreﬁktﬂﬁigeménta%éeﬁdbg@ﬁ@iél de transgenic

plants and cultured plant cells (e ut not limted to, tobacco _and
mai ze) t hatmppglobulinlochingyel misgican! be élﬁ@eteﬂu%éelatsql {q Jaminatg thecgpaciiofthen t he

| ant t I t I
Pl ant oo agfl b BBl SyBU LRI Sls iR, o 1 ) 0 exarm e

successfiilly used to provide |arge anounts of reconbinant proteins, e.g.,
using an i ndumka@nmgcannhodues chespemfmlgndmgt@rsanMrpmtemd or,fragments cande. M cr oboI

| munol . 240: 95- 999). and referen es .cit erein t.ransgenic
mai ze have®PEER ¥ é ?Vc?aé‘ﬁlﬁg geptidpdisplay [ ﬁ?;fﬁn‘iﬁ JSE Wéh%m%ﬁfﬁlﬁcwm%? ducti on
level's, wi fahy kb RlcRSHsCR peftfdel Wk idRRdBMMEYBLS Rividdihd Q%81 Rinefitte diridhne! her

r ecombi nant
Antibody screening of peptide display libraries is well known in the art. The displayed peptide

sequences can be from 3 to 5000 or more amino acids in length, frequently from 5-100 amino
acids long, and often from about § to 25 amino acids long. In addition to direct chemical
synthetic methods for generating peptide libraries, several recombinant DNA methods have
been described. One type involves the display of a peptide sequence on the surface of a
bacteriophage or cell. Each bacteriophage or cell contains the nucleotide sequence encoding the
particular displayed peptide sequence. Such methods are described in PCT Patent Publication
Nos. 91/17271, 91/1.8980, 91/19818, and 93/08278.

Other systems for generating libraries of peptides have aspects of both in vitro chemical
synthesis and recombinant methods. See, PCT Patent Publication Nos. 92/05258, 92/14843,
and 96/19256. See also, U.S. Patent Nos. 5,658,754; and 5,643,768. Peptide display libraries,
vector, and screening kits are commercially available from such suppliers as Invitrogen

(Carlsbad, CA), and Cambridge antibody Technologies (Cambridgeshire, UK). See, e.g., U.S.
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systens or purified fromnatural sources. See, e.g., Hood et al., Adv. Exp.
Med. Biol. 464:127-147 (1999) and references cited therein. Antibodi es have
al so been produced in |large anmobunts fromtransgenic plant seeds including
anti body fragnents, such as single chain antibodies (scFv's), including

t obacco seeds and potato tubers. See, e.g., Conrad et al., Plant Ml . Biol.
38:101-109 (1998) and references cited therein. Thus, antibodies of the
present invention can al so be produced using transgenic plants, according
to known nmethods. See also, e.g., Fischer et al., Biotechnol. Appl.

Bi ochem 30:99-108 (Cct., 1999), Ma et al., Trends Biotechnol. 13:522-7
(1995) ; pAvENGt 474692, Bb39%66,RIM6778| 5260083, 3435080,(5599889, 53¥a6LElbes6780, 19 al .,

Bi ochem Soc. Trans. 22:940- 944 (1994) and references cited therein. Each
of the 63733, STEIEP.S3E6AS6; assignad; tp &ingori; ARBADDSA0IB4n Y698, 6§/37|5@Q erence. The

anti bod| f | | L of

af finitfe St tﬂng SQE%%Te erré%&gﬁgd@%a& ngg%l ealsa?s %’ﬁ of t he
presentanlusmdcml@gm 5THOBTR) asdignied B Gehefidtin 5618920,%5 595898, 567@m9ﬁf finity. For
exanpl e, a human can _bind human 1L-12 with a KD equal to or |ess than

about 1@9843\5» 5@%&93 28937, aseigngd; taiXog, ¢ollizay, upos; Pusehel gugra; ragdrask, val ue
th w7 ,
Val e gt bt b doote pids nd Buthiichl ey itorkoras b bleln B i BBRCE VAR 00

determ ned experinentally wusing any suitable nethod. (See, for exanple,
Ber zof sl cy, Atibelies of thatprdeerd yaventiorgexm alsorbt @rapatedanmg at least ondalaivEr1 2|

| mmunol o Pau ., Raven Press: |, York 1984) Kuby, Janis
| munol @%0 WcPﬁmFP’é‘gﬂﬁﬂc@W@&WE&ﬁwgeﬂéﬁPl gg??§ » met hods
descri bedsedrsdsheep, l?ﬁ)b'ff? and iRdnaf ﬁlh@rsaﬁcegu& mr)&alegahaﬁelﬁﬂfm b@&% anti gen

interaction can vary it measured un different conditions (e.g., salt
concent andithale nan EHrovidedmsing reasumethedst Seqfe.gafbiut nottlymiteddo di$Batent Nos.

Candar AR SEREPERE 310 B an VT Qe B AP PN wr TS "o e

such aseaemsf\bm’bﬁ@srerﬁeewﬁlb&%amrr@wﬁabgz\!kéfér&ice Acid Ml ecules Using the
information provided herein, for exanple, the nucleotide sequences encoding

at | east 70-100% of the contiguous amino acids of at |east one of the |ight
or heavy cHaitibodigs PhbP eresent GpRntiemyeasrddifenaliybeiprepeed using apleag ond, 5, 6, 7,

B 20N N o BEANPEERne HIAGL 938 BSLAL RanBBRE b kol CARHE e 4R 21T O

consensus ‘sequence
(e.g., but not limited to, tobacco and maize) that produce such antibodies, specified portions

or variants in the plant parts or in cells cultured therefrom. As a non-limiting example,
transgenic tobacco leaves expressing recombinant proteins have been successfully used to
provide large amounts of recombinant proteins, €.g., using an inducible promoter. See, €.g.,
Cramer etval., Curr. Top. Microbol. Immunol. 240:95-118 (1999) and references cited therein.
Also, transgenic maize have been used to express mainmaﬁan proteins at commercial
production levels, with biological activities equivalent to those produced in other recombinant
systems or purified from natural sources. See, e.g., Hood et al., Adv. Exp. Med. Biol.
464:127-147 (1999) and references cited therein. Antibodies have also been produced in
large amounts from transgenic plant seeds including antibody fragments, such as single chain
antibodies (scFv’s), including tobacco seeds and potato tubers. See, e.g., Conrad et al., Plant
Mol. Biol. 38:101-109 (1998) and references cited therein. Thus, antibodies of the present
invention can also be produced using transgenic plants, according to known methods. See
also, e.g., Fischer et al., Biotechnol. Appl. Biochem. 30:99-108 (Oct., 1999), Ma et al.,
Trends Biotechnol. 13:522-7 (1995); Ma et al., Plant Physiol. 109:341-6 (1995); Whitelam et
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vector conprising at |east one of these sequences, a nucleic acid nolecule
of the present invention encoding at |east one anti-IL-12 anti body can be
obt ai ned usi ng nmet hods described herein or as known in the art. Nucleic
acid nol ecul es of the present invention can be in the formof RNA such as
MRNA, hnRNA, tRNA or any other form or in the formof DNA, including, but
not limted to, cDNA and genonm c DNA obtai ned by cloning or produced
synthetically, or any 20 conbi nati ons thereof. The DNA can be
triple-stranded, doubl e-stranded or single-stranded, or any conbination

t her eof Aﬂé rl?gwhte*nogocﬁffnﬁg 1287904418953 LAt nééa%lt%el%{n Whﬁf‘fﬂe B6ovee

coding str nown as the sens stran can be the non-coding
strand, atesaerice§ srentintly ihnabrparatel herii by-refereaee. st rand | sol ated nucleic acid
mol ecul es of the present i nvention can include nucleic acid nolecules

ntrons. o.q. |CAORGE i pugriop catind Bases BAL2 ndite e tiarbiter a

| east one N%Fchen%ﬁ efbbiimenCiéa R Bl }%naﬁ'?B@b Q?ﬂﬁ?)résgﬁ%ﬁveﬁf’éh &gavy chain
(e.g., SEQTD or light chain (e.qg., nucl ei ¢

aci d nol eeplioaallmmnrbhummn@ theith bighradfisiyq Feneandiple, admnantnAH ¢anbmd tamanbody or

NG 7 anfi8s Stk BF e B a1y O winpe chombRLEd e Rl T e

Sequence ubebantiabliin HbTeIENI0P o, tlb@s@o@ewno@@gyﬁagev@fmemﬁh due

to the degeReracy of the geneti¢ code,  still éncode at |east one anti-IL-12
anti body as descri bed herei n and/ or as known inthe art. O course, the
genetic code i%h Q/\efﬁmt)kcrrmﬁltwfmentdqo:ly for B entigen o be determined axperamenigliyone

skilled )00 B Athos PefisE? Ee A BEDSERL S I CL Gl odEATigedr f ants that
Sp [ odIes-6 t

code for c an re present i-nvention. See,

e.g. AUSI;‘ll&&hctloﬂﬁ ”&iFund&M@lEt&llnﬁﬂﬂzofde tPanl) W €B. CEQCRaven\Fagsk:aXéve Yarke Nncl uded
in the present i nvention. Non-limting exanples of isolated nucleic acid

nol ecul es(1<918 4), KabpJanie femneles Yo H. iFrreman andGempany: Newdlork¥ ¥ d1993); 1ed CDRL,
1 SO oSl RO, TSR 006 (R RS syt 21

her ein, nuc el Cc acl I nvention conprise a

nucl ei ¢ aeindvaenif acbiangedundandiffedeht ¢oadhiohd (mgd,wah aondengdtiofcpHP UThugr € not
limted to, those encoding_ the am no acjid sequencF of an antlbody fragment,

by itsel f meRyyEeTREN of giinity aad ether iigen-hinding prragetnrs &e Ba)@BY ti on
thereof, LRg 480118 SRAYSRESLQ softtiofsde RABYdy &ﬁ%ﬂﬁg&?ﬁ arfara standardized

buffer, such as the buffer described herein.
Nucleic Acid Molecules

Using the information provided herein, for example, the nucleotide sequences
encoding at least 70-100% of the contiguous amino acids of at least one of the light or heavy
chain variable or CDR regions of SEQ IDNOS: 1, 2, 3, 4, 5, 6, 7, 8, among other sequences
disclosed herein, specified fragments, variants or consensus sequences thereof, or a deposited
vector comprising at least one of these sequences, a nucleic acid molecule of the present
invention encoding at least one anti-IL-12 antibody can be obtained using methods described

herein or as known in the art.

Nucleic acid molecules of the present invention can be in the form of RNA, such as
mRNA, hnRNA, tRNA or any other form, or in the form of DNA, including, but not limited
to, cDNA and genomic DNA obtained by cloning or produced synthetically, or any
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portion, as well as additional sequences, such as the codi ng sequence of at

| east one signal |eader or fusion peptide, with or w thout the
af orenenti oned additional codi ng sequences, such as at |east one intron,
together with additional, non-coding sequences, including but not |imted

to, non-coding 5 and 3" sequences, such as the transcribed, non-transl ated
sequences that play a role in transcription, nmRNA processing, including
splicing and pol yadenyl ation signals (for exanple, ribosone binding and
stability of nmRNA); an additional coding 21 sequence that codes for

addi tional am no acids, such as those that provide additional

funct i osahbinatishs thefess., ThDNFecHnchplestaticdJoablessntideddy sibgk-shandddsed to a
mar ker sequence, such as a sequence encodi ng a peptide that facilitates

puri f i c8Fawrcogbinatian heteefi ARY PobeRy of &t frastonsisHandiof thnPNORR RN Asghbaitheor

porti 0“ ch YRG! SQUHEGA alABhiekEha, bV R Chilbat @Qloﬁ % g’&%d%ﬁueﬁ%oe%%%ﬁ as
Descr rein The present I nventron provi es I SO nucl'el'c aci ds that
hybr i d| foeasUthiel axti- &bﬁhmfand/e hybri di zati on conditions to a pol ynucl eoti de

di scl osed herein. Thus, the polynucleotides of this enbodi nent can be used

for isolatin detectl anti f nuclelc ids co ising such
pol ynucl eot i ?P@La edlf’b‘Fle’é "gfﬁ‘\? e W} Qntigp C%@Cg‘ﬁ‘ég\éﬂ?“’? idention can
be used I clones in a
doposi t B cplce Efbbridhy i3 ﬁ‘*%%b RRRORE, GRORLB, i b b s o . or

c DNA s eq.ge hubmot lisgied tos di leant one sperified portion op htdeashomr YDRosuch agORR1f r om a human

east BORELAT CHIHf ablroe o By bl Sy So0 mNGRT) Splaplfiasg.™ ' >

full-1eggt fﬂ)sﬁgsmeﬁxcle@d‘%ld R lRuled &fnﬂfrﬁﬁi@&he %dlﬁge@aﬁen%é%rfaﬁlahnlmgt h

sequences. The c braries can be normalized to increase the

r epr eseantirodpnar vﬂnabl&rr@ors@cg;ehgbégnd heavy dlaumbbtr%lerquNﬁ&S&l di zati on
condi ti on ar e, |ca excl-usi ve equences
havi ng ?‘f@dﬁ% IH'YE n%‘gle @8?1?&09 c?lg?%s[e'a\}glcl%hd r%befné wal equences.
Mbder at giffersht ﬂbﬂlﬁh&de IdeStgiBBE ¥bove B wihieh) Hué 8the Abgentaty of the gerRABodeed f or
sequences of qgreater identity. Low Stri ngency conditions allow sel ective

hybr i di $til ¢ensadest lmw@éﬁmnﬁgodamd@scmb% qtu@n@’er ssdagwintiy ther@t. can be
enpl oyed &t ok, hol r n i.an .
pol ynucﬁ ? aééj |°§h? %v‘g%%n W ﬁ% agénglgl e ﬁgﬂgg’s%o amgorrt()lngrﬁﬁi)l?&/an
anti bodj tﬂaﬁﬂd@glenbmtetdueh pedeperdrel mcitic deid vagiasts tHaecodedoreipbeifid Bmti-IL-12

pol ynucl egti des of this
antibodies of the present invention. See, e.g., Ausubel, et al., supra, and such nucleic acid

variants are included in the present invention. Non-limiting examples of isolated nucleic acid
molecules of the present inveniton include nucleic acids encoding HC CDR1, HC CDR2, HC
CDR3, LC CDR1, LC CDR2, and LC CDR3, respectively.

As indicated herein, nucleic acid molecules of the present invention which comprise a
nucleic acid encoding an anti-IL-12 antibody can include, but are not limited to, those
encoding the amino acid sequence of an antibody fragment, by itself; the coding sequence for
the entire antibody or a portion thereof; the coding sequence for an antibody, fragment or
portion, as well as additional sequences, such as the coding sequence of at least one signal
leader or fusion peptide, with or without the aforementioned additional coding sequences,
such as at least one intron, together with additional, non-coding sequences, including but not
limited to, non-coding 5° and 3 sequences, such as the transcribed, non-translated sequences
that play a role in transcription, mRNA processing, including splicing and polyadenylation
signals (for example, ribosome binding and stability of mRNA); an additional coding
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i nvention enbrace nucleic acid sequences that can be enployed for selective
hybri di zation to a polynucl eotide encoding an anti body of the present
invention. See, e.g., Ausubel, supra; Colligan, supra, each entirely

i ncorporated herein by reference. 22 Construction of Nucleic Acids The

i sol ated nucleic acids of the present invention can be made using (a)
reconbi nant nethods, (b) synthetic techniques, (c) purification techniques,
and/or (d) conbinations thereof, as well-known in the art. The nucleic

aci ds can conveniently conprise sequences in addition to a pol ynucl eoti de
of the present inventian. [Eor exanple..a |ti-cloning .Site.conprising one
or more SHAIGRTIA Gees Ra A topfRey i vk % o Rl EadF AEUETRE nocl el o
acid to aifghctiBndlisied. 2HuSthO SequbRe cRVARUE 288bddEoan BE HRRed tof AMakat RBlBce,
sequences can be inserted to aid in the isolation of the translated

pol ynuc| eswdhdis asequence qucedingie penive thtal tailitates pusifigatinneof the fussdantibedyi di ne

mar ker sequence B{g%%d S.a convenient neans to purify the proteins of the
pr esent i FOERY "Xﬁﬁﬁ%ﬁ%°ﬂ%¥%ﬁbf the present invention, excluding the
codi ng sequence, is optionally a vector, adapter, or linker for cloning
and/ or expr esspelynidlectide®boledtivels HybsRliZhg 0 EPFIyRERDdtidE BYDBIciibed Heeki t i onal
sequences can be added to such cloning and/ or expression sequences to

optim ze their function in cloning and/or expression, to aid in isolation of
the pol ynucl eofheresetinvenion piaviseeiselated npgleis acids thafhybrdizsndstielesting eot i de

into a ce -1 i ; [ | t : nd

| nicer s & riciptonaledBh (it pffh GEciige QPGS oY, MAE A fo ERRLEE Grulle |
supra) Reembbdimamttcaived ised forfisnlatiog ristectingg, annbjoruahtéfying Aulds acldssconpasiag ed
nucleic aciqg c sitions of this jinvention, such as RNA cDNA, genom c
DNA, or aﬁ‘}"%cﬂﬁ’%g‘ﬁ‘ﬂ%ﬂt‘id% _s’F?’é’HH‘?’ Pelyralrotges ofithrdueserimy Bt ‘E?ﬁibéé}fegé‘bpr ces
ustng anyj Hi%/?irsol ,,or%r@ﬁf%}%p‘f@&’fﬁﬁ-go i &énegﬂﬁé/\ﬁbpbﬁteﬁﬁlﬁl%f‘y.%,séﬁé" in the

art. In sone énbodi nen gonuc de probes that sel’ectively hybridize,
under st r iembeditments itk pdlpmsieotides alegenqnut pncldNActquesss csblatddeommtiseist | nvent i on

are used to identify th esireq sequence ip a c or.. genom c DNA |ibrary.
The i sol af?‘BPlle’G'FntﬁNﬁf’a ﬁﬁ%%ﬂ@t 8‘?1’“6?‘"’@%?@&‘“& & “libraries, are

wel | known to those of ordinary skill in the art. (See, e.g., Ausubel,
supra; or SanbpR@fably, SRIDNA library comprises at least 80% full-length sequences, preferably,

at least 85% or 90% full-length sequences, and, more preferably, at least 95% full-length

sequences. The cDNA libraries can be normalized to increase the representation of rare
sequences. Low or moderate stringency hybridization conditions are typically, but not
exclusively, employed with sequences having a reduced sequence identity relative to
complementary sequences. Moderate and high stringency conditions can optionally be
employed for sequences of greater identity. Low stringency conditions allow selective
hybridization of sequences having about 70% sequence identity and can be employed to identify

orthologous or paralogous sequences.

Optionally, polynucleotides of this invention will encode at least a portion of an
antibody encoded by the polynucleotides described herein. The polynucleotides of this
invention embrace nucleic acid sequences that can be employed for selective hybridization to a
polynucleotide encoding an antibody of the present invention. See, €.g., Ausubel, supra;

Colligan, supra, each entirely incorporated herein by reference.
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23 Nucleic Acid Screening and |Isolation Methods A cDNA or genomic library
can be screened using a probe based upon the sequence of a polynucl eotide
of the present invention, such as those disclosed herein. Probes can be used
to hybridize with genom c DNA or cDNA sequences to isolate honol ogous genes
in the sane or different organisns. Those of skill in the art wll

appreci ate that various degrees of stringency of hybridization can be

enpl oyed in the assay; and either the hybridization or the wash nmedium can
be stringent. As the conditions for hybridization beconme nore stringent,
there nust be a greater degree of conplenentarity between the probe and the

t ar get iConsteugtionof NacleitA¢ds t 0 occur. The degree of stringency can be
controlled by one or nore of tenperature, ionic strength, pH and the

presence of artially denaturing solvent, such as formanide. For exanple,
P Corri ngeed Bele et egs PEe PEset AoRHIRH TP dsre GHMB)P CHARGRIRGL 1 ne

pol arit : : | Q1 : : iyl ation of the
concent %‘naeﬁog%],@f@ﬁgl?%ﬁ%hanéﬁgi{ﬂ ‘ﬁﬁfﬁgﬁ %%glem({ug%’ a%%f/,?t )ggno%m%@gdegr ee of

conpl emtherenf, s we{ldmgwano ¢heiadent i ty) required for detectable binding will
vary in accordance with the stringency of the hybridization medi um and/ or

wash nediu The, degree of complenentarity will optimall e 100% or
70-100% or TG Ry RO HaPEPHES ARt n MRS SIS APeVBE AL ot oo
that m gpthe pREGHEDGEtIGA! IFBE éxamplel @mhhﬁcl@xﬁiﬁ?ﬁfe_coﬁ?ﬁsiﬁg bi®drindten be conpensated
for by reducing the stringency of the hybridization and/or wash nedi um

Met hods endonuglesse fesizigtionsites ¢anfimserted N the ruckid acidkiomichiniisplatiorofthe and can be

used according.to,th I nt_invention.w ut.undue erjmpentation,
based oRSVMEPHL Tt TRy feab R e s R b bl e R BB s of owa
or RNA agildtdd poBinuélBoti RO ted reséiit imv@fieon) For bxakfiples 8 héxa-histideyikdrse chain
reaction (PCR) and related anplification processes (see, e.g., U S. Patent

Nos. 4, 6®mence provifes g gonvgpientmezodtopmgfy the ppinsgd thernsesgafjipyestiona(Thg| | -

, 795, . .t 0.Jah - .t Q.lnRis: ,
725, SR o BB o R AR i ey 22 4 1
4, 889, 8idapted, otihien fist,clotlingtdnd/ofexPPekbsid Of 4 polfaucledtide cfltheyiresedt, ifveatio 7 t o

Bi swas; 4,656,134 to Ringold) and RNA nedi ated anplification that uses

anti -sense RNA.to .the target s ence._a tenpl ate f.or doubl e-stranded DNA
synt hesi s (UAé(_htlgigg SGQUETGES gagi)e agg to such cfon?ngan or expression sequences to

optimize their function in cloning and/or expression, to aid in isolation of the polynucleotide, or
to improve the introduction of the polynucleotide into a cell. Use of cloning vectors, expression
vectors, adapters, and linkers is well known in the art. (See, e.g., Ausubel, supra; or Sambrook,

supra)
Recombinant Methods for Constructing Nucleic Acids

.The isolated nucleic acid compositions of this invention, such as RNA, cDNA, genomic
DNA, or any combination thereof, can be obtained from biological sources using any number of
cloning methodologies known to those of skill in the art. In some embodiments,
oligonucleotide probes that selectively hybridize, under stringent conditions, to the
polynucleotides of the present invention are used to identify the desired sequence in a cDNA or
genomic DNA library. The isolation of RNA, and construction of cDNA and genomic libraries,
are well known to those of ordinary skill in the art. (See, e.g., Ausubel, supra; or Sambrook,

supra)
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5,130,238 to Malek, et al, with the tradenane NASBA), the entire contents of
which references are incorporated herein by reference. (See, e.g., Ausubel,
supra; or Sanbrook, supra.) For instance, polynerase chain reaction (PCR
technol ogy can be used to anplify the sequences of polynucl eotides of the
present invention and rel ated genes directly fromgenom c DNA or cDNA
libraries. PCR and other in vitro anplification nethods can al so be useful,
for exanple, to clone nucleic acid sequences that code for proteins to be
expressed, to nake nucleic acids to use as probes for detecting the
presence of the desired nmRNA in sanples, for nucleic acid sequencing, or
for other purpdSedeic AxiarreesingfanddsdlatiequMetiods f i ci ent to direct persons of
skill through in vitro anplification nmet hods are found in Berger supr a,
Sanbr ook, supra sube as I U, S.. Pat ent
N 4683, 205 (4 6HSh o gt by B B pdtent Bl bt B P R panele i o e

and Appl i cgdlyrfaBRetide®F the p?é%&ﬂ%f’@eﬁud?f 8fch ab fHose diseddkePh&8id, Prdbés dak B8H3ed to

Commercially available Kits for genom ¢ PCR anplification are known in the
ar t See, hybridize with genraig PNACOTCEN A GuECRs KiisolgtThemelegdvs gemdm thé sameel dry |

Vi 61 of | BHBCRE ML AT R AL o7 R AOHE o ACATCT GEERg RTE Aci ds

The i sol at gfhy mmk;ﬁﬂoﬁ cacbedﬁn;ﬂﬁyea REthB bRER Ahd bithéLME hgbridG Ao bSthe b@shnﬁ&mﬁed by
di rect chem cal synthesis known nethods (see, e.g., Ausubel, et al.

supra). Cheaibe Siringepht Aééhe@on fenhyprigieasion beoome 189TA gﬂr@g@ﬁ thgrimtist be a
ol i gonucl egt itgredegﬁe/g of &mrpg] e nd]’lfya eéetg e r%e anQ%J bfar et T n&)‘f&%lgt%@‘n R)y

hybri di zat¥on"w nce, on"wth a

DNA pol ynmesaae Theidegred Jsuestrmgawyeaxsber EntroRE 1y otne Bf)ﬂnai‘eEbf téaipveraaire $diid strenpthf he
art will recognize that while chem cal synthesis of DNA can be limted to

sequences PH agthibepresege of a paially derabying splyprietuck avfoenwaide kot ekamplpihl ned by

pr esent | roEHEP R b R SRR i A R e Ao FRTREES T

conpri si ngsoaxmonuitrbleghcfoaexm;mé niahipulaties efthe cmmnamoffanﬂamﬂewntnnmequuence
of the present inyention, for exanple, cDNA or .a_genpom ¢ sequence

encodi ng a?f%tq%c{ejyﬂ@rd%eofp@e@éqwenf% gqugnre identityp Feqpized fopdetectbleonst ruct a
recombi nang;, ﬁég%ﬁ?ﬁiyﬁ&@& bd Gith Bits «%%fhféth Mfmnﬁ%@nﬁfn of #atn one

desired host reco nant expressi on cas ette W ypl ca Iy corrprl se
a pol ynucl mediinde Thé degree of complementarity will optimally be 100%, or 70-100%, or any range or

,..

value therein. However, it should be understood that minor sequence variations in the probes
and primers can be compensated for by reducing the stringency of the hybridization and/or wash

medium.

Methods of amplification of RNA or DNA are well known in the art and can be used
according to the present invention without undue experimentation, based on the teaching and

guidance presented herein.

Known methods of DNA or RNA amplification include, but are not limited to,
polymerase chain reaction (PCR) and related amplification processes (see, e.g., U.S. Patent
Nos. 4,683,195, 4,683,202, 4,800,159, 4,965,188, to Mullis, et al.; 4,795,699 and 4,921,794
to Tabor, et al; 5,142,033 to Innis; 5,122,464 to Wilson, et al.; 5,091,310 to Innis; 5,066,584
to Gyllensten, et al; 4,889,818 to Gelfand, et al; 4,994,370 to Silver, et al; 4,766,067 to
Biswas; 4,656,134 to Ringold) and RNA mediated amplification that uses anti-sense RNA to
the target sequence as a template for double-stranded DNA synthesis (U.S. Patent No.
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the present invention operably linked to transcriptional initiation

regul atory sequences that wll direct the transcription of the

pol ynucl eotide in the intended host cell. Both heterol ogous and

non- het er ol ogous (i.e., endogenous) pronoters can be enpl oyed to direct
expression of the nucleic acids of the present invention. In sone

enbodi nents, isolated nucleic acids that serve as pronoter, enhancer, or
other elenents can be introduced in the appropriate position (upstream
downstreamor in the intron) of a non-heterol ogous formof a pol ynucl eotide
of the present invention so as to up or down regulate expression of a

pol ynuc$,e30,238todalelh et gy ek tie tradereantci NoASB A thesmnpiatensufogdcious  pronot er s
can be altered in vivo or in yitro b tation, deletion gnd/or

subst i tTF§RITS Y6 doamEraigichereia Py exfereacer (RFent & s AT AEHE OB NABPIO8Ky el at es to
vectorsu%ngL i nclude isolated nucleic acid nolecules of the present

i nventio ost cells that are genetically engineered wth the reconbi nant
vectors, and the production of at |east one anti-IL-12 antibody by

r econbi nant Fdrénstmi:e:;]p@lymelase ¢hpinmedctiok (PER) téohnolhgy eantbe uSddo amphfy, th&Sanbr ook,

et al., su usubel .. et al ra, ea h entirel r orated herei n by
et or erieRier ROt BIONROL AT ot isreseR e e A Sl e MOy SR e

cont ai NHRY, 6t DR LRk PCREIH Sthef RIS ﬁlﬁiﬁﬂﬁﬁﬂl&ﬂnétﬁo@ chPfbo bc.fﬁ‘s@ﬁﬂ eitnl y, a
plasm d vector is introduced in a precipitate, such as a cal C|un1phosphate

preci pi example, torclone nucleio pitl esquaiaek that ®Haf<gedot¢m@i0d>e exrﬁressn@ twm@kmudesc a

and ©heiod8 et A% AP Bl Yk RS oh e RpRRERA Wb KR Shr 1 Vet

li nked dofd sRGuehigi Qg fordiieer Plu@¥ts CExant}é of @¢RAiIGEE safﬁcféﬁnstdireatpérsw df further
contain sites for transcription initiation, term nation and, in the

t r ans crikHb#rqughinyito amplifisssemmebpdsrrafound indBerser, SupmnSaehrpes supraand odi ng
t t | |
Dret or abiybnSpphR Wi MBS E (hs BARLOSS odhop BefRAR I 8.0

term nammprcnm Gaidg to Mefvdds adM plicdtiéfs, Bdp.pAoatemid Irkys IO Saniliegy] 26 at the
end of the nRNA to be translated, with UAA and UAG preferred for mammali an

or eukef{bti0: eepmersialy avilblg! tﬁ%g%@@%wlsnéexphﬁgam pre knowp i he e put
OPLi oY b IALAREAA GARImCPERIA! RIUARLE ARRGARNY, B, FREkEDS | ncl ude,

e.g., but’areg not Frimte
protein (Boehringer Mannheim) can be used to improve yield of long PCR products.

Synthetic Methods for Constructing Nucleic Acids

The isolated nucleic acids of the present invention can also be prepared by direct
chemical synthesis by known methods (see, €.g., Ausubel, et al., supra). Chemical synthesis
generally produces a single-stranded oligonucleotide, which can be converted into double-
stranded DNA by hybridization with a complementary sequence, or by polymerization with a
DNA polymerase using the single strand as a template. One of skill in the art will recognize that
while chemical synthesis of DNA can be limited to sequences of about 100 or more bases,

longer sequences can be obtained by the ligation of shorter sequences.
Recombinant Expression Cassettes

The present invention further provides recombinant expression cassettes comprising a
nucleic acid of the present invention. A nucleic acid sequence of the present invention, for

example, a cDNA or a genomic sequence encoding an antibody of the present invention, can be
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di hydrof ol ate reductase (DHFR, US Pat.Nos. 4, 399, 216; 4, 634, 665; 4, 656, 134;
4,956, 288; 5,149,636; 5,179,017, ainpicillin, neonycin ((418), nycophenolic
acid, or glutam ne synthetase (GS, US Pat.Nos. 5,122,464; 5,770, 359;
5,827,739) resistance for eukaryotic cell culture, and tetracycline or
anpicillin resistance genes for culturing in E. coli and other bacteria or
prokaryotics (the above patents are entirely incorporated hereby by
reference). Appropriate culture nediunms and conditions for the

above-descri bed host cells are known in the ark Suitable vectors wll be

oo b hoBRe] G bret angeoRttinant SRy ot et Meb R R iR AL RRR B “Dae. <
dextran nedsiadedstcEldNg F&enbAnt &preb 9ot asdett® wilt @Efé&l@%@ﬁpﬁ@@?&lﬁﬁfcb@fﬁe of

el ectroporation, transduction, 1nfection or of known net hods. Such
met hods  arthe pressotintration epersidy hnked tostanscriptionabanitiation regukatony quuema@thetrwlll 4 and

16- 18; Aus su Chapters 1 15 antl ody of

t he preser#ref?tﬁ@eetfﬁ"g h%ﬂﬁﬁ%p%&gﬁ@dﬂ%ﬁlﬁt%ﬁ%ﬁgaﬂflgéiﬁ]the %gqu%&n a fusion
protein, 3Rd heRbldgosd (EEertRherRs)préfRES tADR: hflft o mﬁuﬁe@t&go@%é i onal
heterologous functional reglions. For instance, a region of additional amno

aci ds, pamurleisiagids of theprasegbuiventiono aci ds, can be added to the N-terminus of
an antlbody to |nprove stability and persistence in the host cell, during

purification, g%leeegﬁ,%dﬁ}fe%?se ﬁ%g EQCE}Q? Qt%grv%%%ﬁrgg&er eﬁ{xaﬁn%%r 8 &ﬁérde

noi eti es can bé a t o an an rése ITnvertion to facilitate

purifi cat ietsientSaibd BGbdutsd athe Q@rd;@me\peﬁum (upstrdam, ddwitreddh 6piAtkd inRsh)of an
anti body or at |east one fragnent thereof. Such nethods are described in

nmany standiagon- aﬁm@ngomaﬁep@ynuglqewe %@esmpsmdwnh@lﬁ@raa to wherisiosms
17.29-17. Zl‘égu‘??{gg?)ep?ess]io a ﬁhl){rﬁ I%Hll? Io’f m%&gés&t aR&e rl‘%r %gnojag Those

of ordinar are geable In"the nu fous expressi on

syst ens qx@nétadslcalﬁeMteﬁ&W #96 bIOA vﬂ;fo‘tﬁzmmsticml, delétivh Andoxcudstitgtion. pr ot ei n of

t he present invention Alternatively, nucl eic acids of the present

i nvention can iiﬁ} in a host cell by turning on (by manipul ation)
in a host cell sﬁgeg‘ﬁdogenous DNA encodi ng an anti body of the 27
present inventi on Such nmet hods are well known in the art, e.g., as

described in UFnbplesstt idVRftion alscBfhics Htvectordthht Biélide ﬁolﬁt%amﬁéﬁlc a@fm 5, 733, 761,

entirely incorporated herein by reference. Illustrative of cell cultures
useful f oanlbreﬂ@rO@ﬂu@NSm ipfentine mmqebbﬂtata@e gmeallb’leeﬂnmﬁd with¢he or variants

]E gﬂneg; argc%mﬁnnn? ec?ors, amh h1 pro'\{ﬁlc on ot%t le(zzisetI one 3t tlfqrf anq{boﬁy by recomgman n the

techniques, as is well known in the art. See, e.g., Sambrook, et al., supra; Ausubel, et al.,

supra, each entirely incorporated herein by reference.

The polynucleotides can optionally be joined to a vector containing a selectable
marker for propagation in a host. Generally, a plasmid vector is introduced in a precipitate,
such as a calcium phosphate precipitate, or in a complex with a charged lipid. If the vector is
a virus, it can be packaged in vitro using an appropriate packaging cell line and then

transduced into host cells.

The DNA insert should be operatively linked to an appropriate promoter. The
expression constructs will further contain sites for transcription initiation, termination and, in
the transcribed region, a ribosome binding site for translation. The coding portion of the
mature transcripts expressed by the constructs will preferably include a translation initiating

at the beginning and a termination codon (e.g., UAA, UGA or UAG) appropriately positioned
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nmonol ayers of cells although mammal i an cell suspensions or bioreactors can
al so be used. A nunber of suitable host cell |ines capable of expressing

i ntact glycosylated proteins have been developed in the art, and include
the COS-1 (e.g., ATCC CRL 1650), COs-7 (e.g., ATCC CRL- 1651), HEK293, BHK21
(e.g., ATCC CRL-10), CHO (e.g., ATCC CRL 1610) and BSC-1 (e.g., ATCC CRL-26)
cell lines, Cos-7 cells, CHO cells, hep & cells, P3X63Ag8. 653, SP2/0- Agl4,
293 cells, HeLa cells and the like, which are readily available from for
exanpl e, Anerican Type Culture Collection, Manassas, Va (ww. atcc.org).
Preferred host cells include cells of |ynphoid origin, such as nyel oma and
| ynphomat e khdof thardRNA! kebd tyansiafedf ®ith B A asd UL 6! préfedéefor ans8a3iddn 663 cel | s
(ATCC Accessi on Nunber CRL-1580) and SP2/0- Agl4d cells (ATCC Accession
Nunmber €pkaryotis £3ll expiessip@r ticul arly preferred enbodi nent, the reconbi nant
cell is a P3X63Ab8.653 or a SP2/0-Agl4 cell. Expression vectors for these

cells can in r roI
sequences, E%@Q%gﬁﬂ@h@ﬁ%wﬁl e@&?éﬂﬁ%éﬁﬁ ﬂ%??g@ﬁggﬁéﬁé%€$%%%@on a pronoter
(e.g., hafler. OSuchQﬁz[rkMs Sehlieps. gznmttafesnotulhﬁtewmmmmé MWK)Pat . Nos.

5,168, 062; 5, 385,839 an_HSV tk ronot er g @ép osphogl cerate kinase)
pr onot edibydiefeiste redurist Sel?at(l‘%s 4%993@465 585 4456134 a’ 3% one human

| mmnoglsanyshal AT BN AR (GARY RcoPABRO RIS Dr ghBhgpgm | 00 ST tes,

h as '0SONe bfndin e sl ation sites

(e.g., saihééd0G8,GS PItN@ PARY464; admmse;ws 821’3)9) rearsdmbes ﬁmsakary&nb@alal
term nat oy sequences. Ausubel et al., supra; Sanbrook, et al.

supra. CriEe aeérqﬁsacm@ﬁ ar wﬂmplﬂmraaafeme&?neﬁ for,¢HuBipg IThE; ¢9 and otheF ot ei ns of
the pre 4 romthe
AﬁEFIC&%Qﬂ yﬁg$ tu?g @@T#ﬁ@%ﬁ%ﬁﬂgat og e %?&%é ?ﬂifhg§§gﬁﬁgﬁ&%ridonas
(www. at Appmpgate cultut hediunksemdieomditiosfoethe iabdvesissnribed hostlbelis aelkimowioini ¢ host
cells are e nl ion or tr ipti.on term nator. sequences
are typihea u?%@‘éﬁ’ffg?rét‘@g% F%‘&EX ?@WQ&P&F“ ﬁﬁ!ﬁ? i i“t{ﬂg ueliongf 3 nat or
5equenc%ea&x%ﬁﬁnmPEMY§H&9kMP&h%@eﬁ@ﬂH?Hﬁ&ﬂ&&ﬁEbbﬁﬁm@QMbﬂ%aﬁhQDEhfp0r”D”e

gene. Sequences for accurate 28 splicing of the transcript can also be

i ncl udedextﬁnnmdmhthamfecaom patlomcrlgn@-eqxl@rcﬂdetrandecttiw slBdtroporatioon fr om SV40

( Spragu t al iro 45: 773- 1983 Addi. ti on ene.sequences
o cont Eamsdueiie ingictign of fhénoih fictiay Shictmbshoqsiet tosorbitki o St vect or
as knowgs SintrBsk, 3ipra, Ciiptdrd 1-a3hd 961181 ABMbANSIpPO apters 1, 9, 13, 15, 16.

--

At least one antibody of the present invention can be expressed in a modified form,
such as a fusion protein, and can include not only secretion signals, but also additional
heterologous functional regions. For instance, a region of additional amino acids, particularly
charged amino acids, can be added to the N-terminus of an antibody to improve stability and
persistence in the host cell, during purification, or during subsequent handling and storage.
Also, peptide moieties can be added to an antibody of the present invention to facilitate
purification. Such regions can be removed prior to final preparation of an antibody or at least
one fragment thereof. Such methods are described in many standard laboratory manuals, such
as Sambrook, supra, Chapters 17.29-17.42 and 18.1-18.74; Ausubel, supra, Chapters 16, 17
and 18.

Those of ordinary skill in the art are knowledgeable in the numerous expression systems
available for expression of a nucleic acid encoding a protein of the present invention.
Alternatively, nucleic acids of the present invention can be expressed in a host cell by turning on
(by manipulation) in a host cell that contains endogenous DNA encoding an antibody of the
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An anti-IL-12 anti body can be recovered and purified fromreconbi nant cell
cultures by well-known nethods including, but not limted to, protein A
purification, ammonium sulfate or ethanol precipitation, acid extraction,
ani on or cation exchange chromat ography, phosphocell ul ose chromatography,
hydr ophobi ¢ i nteracti on chromat ography, affinity chromatography,

hydr oxyl apati te chromatography and | ectin chromatography. H gh performnce
| i quid chromat ography ("HPLC') can al so be enployed for purification. See,
e.g., Colligan, Current Protocols in Imunol ogy, or Current Protocols in

Pr ot ei Sci Joh J | S NY 997- 2001 . t 1,
2 %6 B, gresa Tiveniehl dufh oS FRREH Bim Bitekt n ebgrrtiea i e D 00 o
of the presRot3a,ventd70rs, 713cUbdRd 33818l |tk ihdonSiatbd RebiA b refREREUCt S Of

cheni cal synthetic procedures, and products produced by reconbi nant
techni ques froma eukaryotic host, including, for exanple, yeast, higher

pl ant, insect &Hivstrativeredrelbonltutes pseful fodheprddusgon pbthe enfbogios spesHish o9digns n a

reconbi na rQ ti rocedyre _ant i-body, of : at . LRventd on can
be. gl ycoayt X dferbel B BRRERGT ol FrBPRC N e AR o RYF o
Such net hastshoRkers dL&LlE laiﬂﬁﬁi%lh fhaiiBiAl arbé el dspetbida 0 bidtcat tirsoan bigd b ussdiCA as

Sanbr ook, supra, Sections 17.37-17.42; Ausubel, supra, Chapters 10, 12, 13,
16, 18 andumber of guitabiefiost celblinesciapabloienpisssingipieet slycagiiated protems have bgen
entirely i 4 herej repc | \Hi bod] )

anti 1 L 1 PR R S B Bl (AR TER R ERE sk oot QRATEC M i
or pepti dé5sDPHERRS, BHKI (eey AT CRLAONWHG % ATCETRL K1ppmti B3C-Df an

i mmunogl obul in nol ecul e, such_as but not limted to, at |east one |ligand

bi ndi ng pd#&: ARCCLERE-26)esH hiness Casr? ceily OBQwallechepiGR cells B3HSBARR A TSPR4P-

det erm ni [ e4H : iaﬁeme hal n: i ggmg' ding 29
portion t%lg,ﬁ%ﬂ%ﬂ%%écc Saa?lﬁq%é?m%éf 8’?1‘%&‘(: al Erlfﬁ ar |glzli ?%ﬁ?dé’g@gn, Ile?ramework
regi on (e.AmericaiRlype ERAure EBBectibM arassasAgaentwiatteroeg)l Préferrddimet cefit i onal | y

conprising at |east_one substitutjon, jinsertjon or deletion), a heavy chain
or light chAids cclinetlxmphoidgran, such aymyelopmgpd bipgome cplbs fartighglycHl, hi ngel |

hi nge2, higppa@é?d ﬁusn&%me%geeaﬂgs.%?cars.(Mé@rz@&kssmemﬁéer.dmg.im; agptional l'y
conprising at least one subsiitution, insertion or deletion), of any portion
t her eof , t3Paf0-Aght drdls (ATCCrAmoesatoadNuinmtien CRA.- K31 ). bindypacticulanky ppaferssent

. oA . f the i .
' nvention embgdiamrgnlt, l%l?ed ecc?mbi]tlan?celzlpi\é%q)tﬁ(%gAgggﬁ or a SP2/0-Agl4 cell.

-
-

Expression vectors for these cells can include one or more of the following expression
control sequences, such as, but not limited to, an origin of replication; a promoter (e.g., late or
early SV40 promoters, the CMV promoter (US Pat.Nos. 5,168,062; 5,385,839), an HSV tk
promoter, a pgk (phosphoglycerate kinase) promoter, an EF-1 alpha promoter (US Pat.No.
5,266,491), at least one human immunoglobulin promoter; an enhancer, and/or processing
information sites, such as ribosome binding sites, RNA. splice sites, polyadenylation sites (e.g.,
an SV40 large T Ag poly A addition site), and transcriptional terminator sequences. See, €.g.,
Ausubel et al., supra; Sambrdok, et al., supra. Other cells useful for production of nucleic acids
or proteins of the present invention are known and/or available, for instance, from the American
Type Culture Collection Catalogue of Cell Lines and Hybridomas (www.atcc.org) or other

known or commercial sources.

When eukaryotic host cells are employed, polyadenlyation or transcription terminator
sequences are typically incorporated into the vector. An example of a terminator sequence is the

polyadenlyation sequence from the bovine growth hormone gene. Sequences for accurate
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i nclude or be derived fromany mammal , such as but not limted to, a human,
a nouse, a rabbit, arat, a rodent, a primte, or any conbi nation thereof,
and the like. The isolated antibodies of the present invention conprise the
anti body am no acid sequences disclosed herein encoded by any suitable

pol ynucl eotide, or any isolated or prepared antibody. Preferably, the human
anti body or antigen-binding fragnent binds human [L-12 and, thereby,
partially or substantially neutralizes at | east one biological activity of
the protein. An antibody, or specified portion or variant thereof, that
partially or preferably substantially neutralizes at |east one biol ogical

activi tgpligihg af the @@skriftRen Alko belidclpdddt Anfex@plefof agpRiig sequenéd i9thet VIRl prot ei n or
fragnment and thereby inhibit activities nediated through the binding of

| L- 12 tiptrethiom SVHP (Prragis: & el.dr Virak g~ 61Hd P8I)).- Addit @erfseayengesdi at ed
mechani . her el term="n r-al izj [ »gyefers to an
ant 1 body o eaEEtpAFE R shl ' E it B B B PRl s g P00 " D00
preferably by at |east about 10, 20, 30, 40, 50, 55, 60, 65, 70, 75, 80,
85, 90, 91, MAifiQ8ondfan Antibddy 97, 98, 99, 100% or nore depending on the
assay. The capacity of an anti-I1L-12 antibody to inhibit an |IL-12-dependent

Seeptor sy al T hbBRheRs W arb it iR S Rhen L PR o
anti bogoy WI-kdbd wga&é iﬁau&ag% REnQ Tinfd to,cpk@é@a%&%cahgﬁ wh9E, 19D,

etc.) I sotype and can conprise a kappa or da |1 chain. In one
enbodi rselate ot bhthaiml peacipatior) ecly ez wagbiol, se®nam chiidd dxebange clramatograptigf i ned

(3™ e TRl s bl f kAR B et B 26y '
enpl Oyicﬂ%ﬁtémﬁﬁr&yﬂﬁﬂﬁ@cﬁfmﬁt@ph?%@%ﬁﬁ Ghroﬂlﬁi%thkloﬂﬁnH@m| conpri sing

at | east one |an 1ight chain (e.d. | gA, and ~_transgenes as
descr i ipstfotmanse tiquid ¢hromatagraphy (HELLC") ban alsa be emplayrdtfoepuridicatonn. iisat , t he

anti- hu .L-12 hu ant.i body conpri s an eayy,chai.n and an 1gG
Moht cri ol ot Re S O o7 et B ep RS Tt cact one
speci f ij8En §aidyQR Sos) MY, NYC (199724001}, .25 Chamers! 14,16, 8p9,0logédeh eptitelyni t
fragment, portion or any conbination thereof. The at |east one epitope can
conpr i decagporpied dereprhy rafsrenbddy bi ndi ng region that conprises at | east one
portion of the protein, which epitope is preferably conprised of at |east
one extracel . . s i) A t 1 ortion
of the. pr ot dviivBlies of b bl ind e RBlad Sy BT RS ABLAIILE P

conbi nahemitabdynétetit prsédupstpartiproductpreiused by recembinamitechniques from a

eukaryotic host, including, for example, yeast, higher plant, insect and mammalian cells.

-

Depending upon the host employed in a recombinant production procedure, thé antibody of
the present invention can be glycosylated or can be non-glycosylated, with glycosylated
preferred. Such methods are described in many standard laboratory manuals, such as
Sambrook, supra, Sections 17.37-17.42; Ausubel, supra, Chapters 10, 12, 13, 16, 18 and 20,
Colligan, Protein Science, supra, Chapters 12-14, all entirely incorporated herein by

reference.
Anti-IL-12 Antibodies.

An anti-IL-12 antibody according to the present invention includes any protein or
peptide containing molecule that comprises at least a portion of an immunoglobulin molecule,
such as but not limited to, at least one ligand binding portion (LBP), such as but not limited
to, a complementarity determining region (CDR) of a heavy or light chain or a ligand binding

29



| east 1-3 amino acids to the entire specified portion of contiguous am no
acids of SEQID NGO 9, for exanple, amno acid residues 15, 17-21, 23,
40- 43, 45-47, 54-56 and 58-62. Cenerally, the human anti body or

anti gen-bi nding fragnent of the present invention wll conprise an

anti gen-binding region that conprises at | east one human conpl enmentarity
determ ning region (CDRL, CDR2 and CDR3) or variant of at |east one heavy
chain variable region and at |east one human conpl enentarity determ ning
region (CDR1, CDR2 and CDR3) or variant of at |east one |ight chain
variable regio uen nma der.i ved.from human gernii
sequences POFHOY tB%ré‘it}ea ]Fﬁff’?f %Br ‘@é"rt ﬁhﬁ’%@@kﬁf@ﬁ%’? framwork teeion (-8 (g

froma synighe Wi B fRetigan be
used. These CFDI% #%ﬁéﬁz%n%?{r%%&gg/%{rﬁg?oé po?gﬁ on ofsmggﬂgegér{\régtl ve t1&§‘
subst i t ut iigsegtionrop delbmm) aahegm ahaimamlighticham cmgtartregion,As.g3 cmmpniungmttleaag

Cast one BF CRRGIRGEL Y Ea P HE DRI a4 T Ses ool B R BB 23 “
fromthe Qﬁl%ﬂﬁsﬁggtslbés't bk éﬁf)st%d b3s &6 dr @bletf%%j/o? ﬁn)ﬁl)ddl&hfheféh?'tﬁht CR

having an a sequence selected fromtheé group consisting of SEQ
NCS: 4- 6. Im:oaporpiad hnitear @utibedsheitherpretent inventiont iAncabyibedy cithd igeention eeti ng

fragnent ¢ tJ gen- b| ndi ng egjon that ises at |least a
portion ofm“g‘tl 353 ai?i%l @5& ? E}ﬂﬁﬁéto an, A BPEF> ACDR3)
havi ng th‘%alﬁf@ Q%taﬁogeﬁ%iﬁﬂﬁg d?fan)‘&l%nlﬁﬂeftifoﬁ%é@é}ﬂtﬁaﬁ& 1, 2, and/or 3

(e.g., SEQID NCS:1, 2,” and/or 3).” In another particular enbodlnent t he
antlbody or antlgen- bi nding portion or variant can have an antigen-bi ndi ng
regi on that corﬁhﬁusp&a@dwtlb@h@tofdhmcaenbnvemnaompewsthe anibofly gihinogkidi n CDR

Cor ¢ esponarinsirsais S terd il by g Sl IR ANl BRI BASRASE |0

chemi cal | )pré;ﬁfddlaﬂﬁbédygﬂéfa’éb@hﬁe HahhrPA$bO@YF i a(ﬁﬂgen-ﬁlﬁdlﬂg fragaaﬂ birldsaamuer k) of
t he anti body usi tg conventi onal techniques, que pari ng and 31 expressing a

(i.e., ondLdZ andr 9re1m|pmaa1<1:y mxbstmﬁaﬁrm@rahmat gione biodggicah petivisaythasi ng

Cui tabl o Hieod AR RS AR o R el W st Y 7

heavy or IsuidtintiahphéntrdBzdsablest ohe BiolgicaPactinily of dledast @l IBI2HRotdimiod sequence.
For exanple, in a preferred enbodinent, the anti-IL-12 antibody conprises

at | east draement can bindAke protein ercizagmeptand iherelyi iabibl apléitigsrmediated through the
binding of IL-12 to the IL-12 receptor or through other IL-12-dependent or mediated

mechanisms. As used herein, the term “neutralizing antibody” refers to an antibody that can
inhibit an IL-12-dependent activity by about 20-120%, preferably by at least about 10, 20, 30,
40, 50, 55, 60, 65, 70, 75, 80, 85, 90, 91, 92, 93, 94, 95, 96, 97, 98, 99, 100% or more
depending on the assay. The capacity of an anti-IL-12 antibody to inhibit an IL-12-dependent
activity is preferably assessed by at least one suitable IL-12 protein or receptor assay, as
described herein and/or as known in the art. A human antibody of the invention can be of any
class (IgG, IgA, 1gM, IgE, IgD, etc.) or isotype and can comprise a kappa or lambda light
chain. In one embodiment, the human antibody comprises an IgG heavy chain or defined
fragment, for example, at least one of isotypes, IgG1, 1gG2, IgG3 or IgG4 (e.g., Y1, Y2, Y3, y4).
Antibodies of this type can be prepared by employing a transgenic mouse or other trangenic
non-human mammal comprising at least one human light chain (e.g., IgG, IgA, and IgM)
transgenes as described herein and/or as known in the art. In another embodiment, the anti-

buman IL-12 human antibody comprises an IgG1 heavy chain and an IgG1 light chain.
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optionally having the am no acid sequence of SEQ ID NO 7 and/or at |east one
| ight chain wvariable region, optionally having the am no acid sequence of
SEQ ID NO 8. Antibodies that bind to human IL-12 and that conprise a
defined heavy or light chain variable region can be prepared using suitable
met hods, such as phage display (Katsube, Y., et al., mt JM1. Med,
1(5):863-868 (1998)) or nethods that enploy transgenic animals, as known in
the art and/or as described herein. For exanple, a transgenic nouse,
conprising a functionally rearranged human i nmunogl obulin heavy chain
transgene and a transgene conprising DNA froma human i mmunogl obulin |ight
chain | ocus Ab#astens antitirly@Othe i@htiOmbind¢ fdédsbai@epevified §patdpdspecifiondial zed
with human IL-12 or a fragnent thereof to elicit the Productlon of

ant i bodileast oneflL-1g pzqteiagsubunip fampropertin gEUY apbBBtien therael. hELY & dgagk ed and
nybr | JOMRS efiop bl lonigtiR Bl 63 B4 BRGE RLAHALB1 BRI 60 g, Pr epar ed

as descri nown Ive

anti bOd)portﬁ)ﬂ%@tHelp@&elﬁowhicﬁ l&pl&fpe\fs’ﬂlﬁrb&ﬂiblﬁébmﬂiﬁetﬁdﬂm @e‘asmeteitrﬁtguﬁlb@ encodi ng
nucl eic acid or portion thereof in a suitable host cell. The invention also

r el at es selgblenydpphilbie, extemal g@ﬁ%lmlﬁgompagﬁ%ﬁp@tem nﬁhm@dwb@m n chains and
CDRs h
CO%&lfféd%glstcggguenge hl%e dnp B&gﬁﬁ%@&ﬁ&& a% f&hh % Yedihe same as

am acCl escr ern re era Odl es or

antl genqdastdB agmofarciism@ﬂie&nmadpamﬁwwlmomﬁ@gmas ﬂﬁuﬁ%fds@h&EQSDOf CDRs can
bi nd human I'L-12 with high,  affinit 1’;25923 KD | ess than or egual to about
S

10" 9 | vNO:9ART srgmpds, aminaasidiesduasai 1543, 4t47ab4y6 e S&8Ae as the

sequences descri bed herei n i ncl ude sequences conprising conservative anino

d substit A
aci d subst i Grehé?51§' 1 land@t '&-Qﬁ% g:c erdilx?étﬁ%d ?oﬁﬂ?é&@eﬂtfhﬁr@ﬁtdlpns

conservative amn substit t| on e repl acenent o first
am no aowitl céayprise an@otgu-Eindingregondhititatmptises atkastion@ahuraadécomplerhgrsarital

t t ol , . .
Py ophdBrEn ER AR IR S aBra) & aapo et omobiavaphaimeriables ami no
aci d. 3??%%‘&%1’%5%\6% ﬁﬂéﬂﬁﬁb n&glélﬁaﬁaﬁr?%fé#ﬁﬁn ré%&%cﬁki“éﬁki% repl acement

of one am no aci another wthin groups: lysine (K),
ar gi ni néJl?(Ez)) onwatiant oft at diasteone Hght mmafanablere{gﬁ)n Tehn@llﬁ seqremceeméhe aspar agi ne

03, i , = K R H D d
(EN) al an| p%ve(l%o ( ?ggltr’l(ﬂ’?f)ee sg‘i Héc ()T_%ly mf‘é ?.h&g r OEI@?‘)%CS%of‘?rne (P), "

bheny! alegitie the(@Rs tril 9B oWy ddFeRf HPortdilal b BRAIEDR el 01 yCi e
(Q;: F, Wand Y; C, T. Amno Acid Code

used. These CDRs may be formed by incorporation of conservatlve substitutions from the

orginal non-human sequence. As a non-limiting example, the antibody or antigen-binding
portion or variant can comprise at least one of the heavy chain CDR3 having an amino acid
sequence selected from the group consiting of SEQ ID NOS:1-3, and/or a light chain CDR3
having an amino acid sequence selected from the group consisting of SEQ ID NOS:4-6. In a
particular embodiment, the antibody or antigen-binding fragment can have an antigen-binding
region that comprises at least a portion of at least one heavy chain CDR (i.e., CDR1, CDR2
and/or CDR3) having the amino acid sequence of the corresponding CDRs 1, 2, and/or 3

(e.g., SEQ ID NOS:1, 2, and/or 3). In another particular embodiment, the antibody or antigen-
binding portion or variant can have an antigen-binding region that comprises at least a portion
of at least one light chain CDR (i.e., CDR1, CDR2 and/or CDR3) having the amino acid
sequence of the corresponding CDRs 1, 2 and/or 3.

Such antibodies can be prepared by chemically joining together the various portions

(e.g., CDRs, framework) of the antibody using conventional techniques, by preparing and
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The am no acids that make up anti-I1L-12 antibodies of the present invention
are often abbreviated. The am no acid designations can be indicated by
designating the amno acid by its single letter code, its three letter

code, nane, or three nucleotide codon(s) as is well understood in the art
(see Alberts, B., et al., Mlecular Biology of The Cell, Third Ed., Garland
Publ i shing, Inc., New York, 1994): SING.E THREE NAME THREE NUCLEOTI DE

LETTER LETTER CODE CODON(S) CODE A Ala Alanine GCA, GCC, GCG GCU C Cys
Cysteine UGC, UGJU D Asp Aspartic acid GACC GAU E Qu Qutamc acid GAA, GAG
F Phe Phenylanine UUC, UUU G Ay dycine GGA, GCC, GG GEJU HHis

Hi sti di ne eXpa&singAlfi.¢., dnies:)rInmmd)emclie'weacmmmemlﬂhawdﬂdodes3hd<al11;ijosdy|_qsi;igne AAA, AAG

L Leu Leucine U Met hi onj ne A N Asn
Rsparag: nEOTRERIOTANGFBIBIES ORI ERA HeBiology gy AN E EPAGUIRIR no. GAA
CAG R Argm%ﬁ%m ne AGA, AGG CGA, CGC, CGG CAJ S Ser Serine AGC, AG,
UCA, UCC, UCU T Thr Threoni ne ACA, ACC, ACG ACU

The anti-IL-12 antibody can comprise at least one of a heavy or light chain variable
region having a defined amino acid sequence. For example, in a preferred embodiment, the
anti-IL-12 antibody comprises at least one of at least one heavy chain variable region,
optionally having the amino acid sequence of SEQ ID NO:7 and/or at least one light chain
variable region, optionally having the amino acid sequence of SEQ ID NO:8. Antibodies that
bind to human TL-12 and that comprise a defined heavy or light chain variable region can be
prepared using suitable methods, such as phage display (Katsube, Y., et al., Int J Mol. Med,
1(5):863-868 (1998)) or methods that employ transgenic animals, as known in the art and/or
as described herein. For example, a transgenic mouse, comprising a functionally rearranged
human immunoglobulin heavy chain transgene and a transgene comprising DNA from a
human immunoglobulin light chain locus that can undergo functional rearrangement, can be
immunized with human IL-12 or a fragment thereof to elicit the production of antibodies. If
desired, the antibody pro.ducing cells can be isolated and hybridomas or other immortalized
antibody-producing cells can be prepared as described herein and/or as known in the art.
Alternatively, the antibody, specified portion or variant can be expressed using the encoding

nucleic acid or portion thereof in a suitable host cell.

The invention also relates to antibodies, antigen-binding fragments, immunoglobulin
chains and CDRs comprising amino acids in a sequence that is substantially the same as an
amino acid sequence described herein. Preferably, such antibodies or antigen-binding
fragments and antibodies comprising such chains or CDRs can bind human I-12 with high
affinity (e.g., Kp less than or equal to about 10° M). Amino acid sequences that are
substantially the same as the sequences described herein include sequences comprising
conservative amino acid substitutions, as well as amino acid deletions and/or insertions. A
conservative amino acid substitution refers to the replacément of a first amino acid by a
second amino acid that has chemical and/or physical properties (e.g., charge, structure,
polarity, hydrophobicity/hydrophilicity) that are similar to those of the first amino acid.
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V Val Valine GUA, GUC, QUG GUU WTrp Tryptophan UGG Y Tyr Tyrosine UAC,
UAU An anti-IL-12 anti body of the present invention can include one or nore
amno acid substitutions, deletions or additions, either from natural

mut at i ons or human mani pul ati on, as specified herein. The nunber of am no
acid substitutions a skilled artisan woul d nake depends on nany factors,

i ncl udi ng those descri bed above. CGenerally speaking, the nunber of am no
acid substitutions, insertions or deletions for any given anti-I|L-12

anti body, fragnent or 34 variant will not be nore than 40, 30,20, 19, 18,
17, 16, 15, 14, 13, 12, 11, 10, 9, 8, 7, 6, 5, 4, 3, 2, 1, such as 1-30 or
any ran : . - he : N .an

i LSt obtfiof eis3 ARG ihERidRt Il e Ao EOn AR L o7

funct i ornéther Withih defolléwiag ghyupsayied)kagnthei(R) thtchistidine @) Cdpatate (D)
site-directed nutagenesis or _ al ani ne-scanni ng nut agenesi s (e.g., Ausubel,
supra, @héphéamatg(E)] sparaging (NyBhitamainel(Wesdarine (ghsﬁum@ (@ 4yresis ?\Do% (1989)).

The latt ocedure.| oduces~singl | .ani ne t hons,\at, _every residue
T the. o P E A dhd EHAE NG LS 1 B AY) BroE P e B

bi ol ogi qBY, tryptephati (W), methednirRsM)Dexstoid (C) bl £19€iné (G); & W dSt; @18ankdlF, 12
neutralizing activity. Sites that are critical for antibody binding can

al so be identified by structural analysis, such as crystallization, nuclear
magneti ¢ r esoBmeAd Cpdest oaf finity labeling (Smith, et al., J. Ml. Biol.
224:899-904 (1992) and de Vos, et al., Science 255:306-312 (1992)). The

resi dues on - I : fn j - . ad) en
i dent i fied bgglggmlli}{[‘)oo%%fg e 2k ‘3*?3%?% bl of i brestl F}ﬁ{eﬁgoﬁe:%tgi%g%gy and

| L- 12 p4bbrevihiede Mhe dnd® acidrdesighaiivns tan becibdieat&d bypddsipnatinythe ainoladidbit i bodi es
of the present invention can include, but are not limted to, at |east one
por t i on lts sEgledaita cade, dyrersitsr sRde dpmer & thres mypleptide cedon(sys ispfeellcont i guous

am no - aekds 004 ifthe %ufc‘gsgé ARG 8. aER MR ﬁiolcfgytoﬁg‘theﬁ; Tifird Bd-- 12

anti bodi es or speci portiond or’variants o resent invention can
i ncl ude Garland Peblshingf In¢.j New &tbrk,d 994k | east one portion, sequence or
conmbi nati on selected fromat |east 3-5

SINGLE THREE NAME THREE NUCLEOTIDE
LETTER LETTER CODE CODON(S)
CODE

A Ala Alanine GCA, GCC, GCG, GCU

C Cys Cysteine UGC, UGU

D Asp Aspartic acid GAC, GAU

E Glu Glutamic acid GAA, GAG

F Phe Phenylanine UuC, uuu

G Gly Glycine GGA, GGC, GGG,

GGU
H His Histidine CAC,CAU
I Ile Isoleucine AUA, AUC, AUU
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contiguous amno acids of SEQID NO 1, 5-17 contiguous am no acids of SEQ
I D NO 2, 5- 10 contiguous amno acids of SEQ ID NO 3, 5-11 contiguous an no
5-7 contiguous am no acids of SEQ ID NO 5; 5-9

aci ds of

contiguous am no acids of SEQ I D NO 6;

SEQ | D NG 4,

Leu?l

Lys76, Met83, Ser85 of SEQ ID

NO 7. An anti-I1L-12 anti body can further optionally conprise a polypeptide
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the am no acid sequence of an |nnunoglobulln chain,

,1,80 81, 82,

or

or

§3m4AA@ 86, 87,

Dr any range or val

108 conti guous

In one

portion

g., 70,
88, 89,
e

t her ei n)
one of SH
seqguence
of SEQ IO
CDR3 can
am no aci
any range

o the—amn
Q ID Nos: 1
of a |ight
NCS: 4, 5,
ad

)] d(.,l (T Segue
2, 3Jeuq, 5,
thai n vari abl
6, or 8, or

wi-th SEQ 1D

oL

"prHUI Ny charm of

BNAnDIUS, Qe ani n

R iiancR b PNy

avy
7 Pref nr

ideptity
or val ue

t herei n)

(i.eMet90, 9
is d

DoAU86, 97, 98 99,
a SU|tabIe conput e

t | east
D acid
seqguence
chai n
100%
100 or

al gorithn
rel ations
pol ynucl e

TS KTTOWI
hi p b& ween
pot i de seque

T the—art

t wo dksnnor e
hces, as dete

TOWT T mthe art—7S

seguences

NuUBACe8 ARl two or np

a
re
In the

art, "ide
pol ypepti

ntltyPaI o)
de or “pol yni

nmeans.t he de

Jcleoﬁﬁ

strings of

cal cul ate
i n Conput
Press, Ne
D. W,
Dat a, Par
Jersey,

Academ c

ed;

such segl
S G

d by own
At i onal Mbl ¢

8e seql
lences.

“l den
et hoqSin

i nc
ecul ar Bi ol og
iX

If\l
-y

d.eudinor 8. Fo
M&%xonﬁé 94,
Or e of sequenc
grinformatics

RN
Lari-ty" can-be read|

|cahtedd o, those
ed., Oxford Univer

BN
bet ween
Iy

Hescri bed
sity

YOor K, 1987
Ac&deni c
t |, Giffi

1994; Seque

1097

v' faYaXal

Birocomputi
Pr essArgNew Y
1, A M, and
hce Analysis

and Cnnllnn

7, 98, 99, 100
Tce of —the TorT
e region can be|c
he am no acid
123,
&ternlned usi ng
demtTty; ™ as kK
boAspppinede se
''m ned by conpaf
, as dete
and “sim-|
UGiufighindut not
y, Lesk, A M
prAcgini®03; Conp
Giffin, H G
n Nblecular Bi
Aray-sHs—PrH

-

nd Laenoma Fr O] ect

It AEAAEIGSIGAOf S

3L§§§ ngpgigﬁnPres

(:r } ho|/n\l
LI =20 B

, Smth,
guence
New

19722

Py

=

ahd

Dever eux,
Li pman,
percent a

a.e,

T oI

J.

Lo

y @81
Si am J.
identity q

I

o

M St ocgdron Pr
Appl i ed Mat h.
tan be obtain

T OTTTE

b SSerinlew  Yor Kk,

ed from am no a

48:1073 (1988} .

1&@@;;A®l§[@&' | | o,

In addition, va

i dCENdCRIEIbt | de

H., and
ues for

T

Thr

Threonine

ACA, ACC, ACG, ACU

\Y

Val

Valine

GUA, GUC, GUG,
GUU

W

Trp

Tryptophan

UGG

Y

Tyr

Tyrosine

UAC, UAU

An anti-II-12 antibody of the present invention can include one or more amino acid

substitutions, deletions or additions, either from natural mutations or human manipulation, as

specified herein.

The number of amino acid substitutions a skilled artisan would make depends on

many factors, including those described above. Generally speaking, the number of amino

acid substitutions, insertions or deletions for any given anti-IL-12 antibody, fragment or
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sequence alignnents generated using the default settings for the AlignX
conponent of Vector NTI Suite 8.0 (Informax, Frederick, MD). Preferred

nmet hods to determne identity are designed to give the |argest match

bet ween the sequences tested. Methods to determine identity and simlarity
are codified in publicly avail able conputer prograns. Preferred conputer
program net hods to determne identity and simlarity between two sequences
i nclude, but are not limted to, the GCG program package (Devereux, J., et
al ., Nucleic Acids Research 12(1): 387 (1984)), BLASTP, BLASTN, and FASTA
(Atschul, S. F. et al., J. Mlec. Biol. 215:403-410 (1990)). The BLAST X

program &ﬁaﬂ%’ll'n%{ B(e ﬁBﬁJthﬁph@ 3br M OGR! 1ANg, P§ hgrizsesrgeso, (BRASE, Wnum 36
Al tschul S. . NLM Ni H Bet hesda,’ 20894: Alt’'s¢hul’,”S.] et al.

J. 33|20|l suledBSl DG ahl!(iamgbgﬁ@lue tHeinyeb bpdclihdmeﬁm th Waternman al gorit hm
may aI so be used to determ' ne identity Preferred paraneters for

I tid de.the foll
Recal onmn and ORSGRS oM g Lol imibods!oF s bressh mEoten aidate i iat 1 .
BL OSSUMBEn & Wfd’e}fﬁﬁéd W}Heth&ﬁtldnk%fm thE'aRCsuchiad dite-dFcRbd ﬁﬁégené&%r
89: 10915- 10919 (1992) Gap Penalty: 12 Gap Length Penalty: 4 A program

usef ul wilaing-frewenguntagencsis{c.gs Apsibel, sipra,{daptessf, éSa@ummEhag:aqnﬂ Wellsgr am from

Genetlcs Co n af ment.i a ters are the
def aul t ng?r%ﬁquf ﬁ%g (b%ﬁ 3&64%{?&89?8@“5 W%B& C%ﬂggf’éfa&ﬁ’ﬁ ?tﬁmﬁﬁ penal ty
for end a@@sf)md@ﬁﬁft&rxﬁ@ﬂcm@r'@ﬁ%ﬁﬂﬁng@ﬁraﬁl%wemés%é iR t&%ﬂﬁrma@gcmcl ude
the following: (1) Algorithm Needleman and Winsch, J. Ml Biol. 48:443-453

(1970) actvihasichas, twinet limitedhtoc#tdenstiong Erriﬂmmlizmgaaptlma‘?bltey thas&eGap Lengt h
Vad, son el yeBody Shaipk sehalREh: o B R b R R SeE %4t o S equence
fgrrga[) 1) fda%sﬁ%}lgg?ﬂfvgmcﬁﬁr 18X2HEAE CosonBOdRPhd fla ity Ibe ERE(SIMEE NBY Jdol. dent i cal

1%/101 224:899-904 (1992) and de Vos, et al., Science 255:306-312 (1992)). The residues on

the IL-12p40 antibody involved in IL-12 binding have been identified based upon the co-

crystal structure of the IL.-12 antibody and IL-12 p40 antigen. These are shown in Table 5

below.

Anti-IL-12 antibodies of the present invention can include, but are not limited to, at
least one portion, sequence or combination selected from 5 to all of the contiguous amino

acids of at least one of SEQ ID NOS:1, 2, 3, 4, 5, 6.

IL-12 antibodies or specified portions or variants of the present invention can include,
but are not limited to, at least one portion, sequence or combination selected from at least 3-5
contiguous amino acids of SEQ ID NO:1, 5-17 contiguous amino acids of SEQ ID NO:2, 5-
10 contiguous amino acids of SEQ ID NO:3, 5-11 contiguous amino acids of SEQ ID NO:4,
5-7 contiguous amino acids of SEQ ID NO:5; 5-9 contiguous amino acids of SEQ ID NO:6;
Leu21, Lys76, Met83, Ser85 of SEQ ID NO:7.

An anti-IL.-12 antibody can further optionally comprise a polypeptide of at least one of
70-100% of 5, 17, 10, 11, 7, 9, 119, or 108 contiguous amino acids of at least one of SEQ ID
NOS:1,2,3,4, 5,6, 7 or 8. Inone embodiment, the amino acid sequence of an
immunoglobulin chain, or portion thereof (e.g., variable region, CDR) has about 70-100%
identity (e.g., 70, 71, 72, 73, 74, 75, 76, 77, 78, 79, 80, 81, 82, 83, 84, 85, 86, 87, 88, 89, 90,
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sequence, that is be 100%identical, or it may include up to a certain

i nteger nunber of nucleotide alterations as conpared to the reference
sequence. Such alterations are selected fromthe group consisting of at

| east one nucl eotide del etion, substitution, including transition and
transversion, or insertion, and wherein the alterations may occur at the 5
or 3" termnal positions of the reference nucl eotide sequence or anywhere
bet ween those term nal positions, interspersed either individually anong
the nucleotides in the reference sequence or in one or nobre contiguous
groups within the reference sequence. The nunber of nucl eotide alterations

i s deter m%e, B3 H9%,9p! Vi, A8, I9nE0G artaal rangaioevalesf thengyl) éothie dona asidt he sequence

tob d th rical. f i t jdentit

(i vi ded BeuEts o Hie roemeraE Chn BEet iRt o SSARIDTRERS LS, Bonf Thiber of

\"I‘\zd eot i gy bxampledteland ke acd sédlience 1 § UBhtEhhin @BSAUIR Yegfinlbal be ComnSardd With ) .
erein n.sub.n is the nunber of nucleotide alterations, Xx.sub.n is the

t ot al numnitles segfenceofIE(H I HES: S, SECY 8,01 M@ anzino apdissguence of ahedvyshaince, 0. 70

for 70% for 80% 0.85, for %.. 0. f 0% . 0. rr 95% etc., and
wher ein' aPHSHRERRFS ah SER I NS i 4 avf Bpeteteb; 20 b0A eaeiieet e
near est | RAGEH(.E 901,192, 534r 95196 Ngy, DB WY, X0EdHan ranBt bE VAL mel%ins;ts a
pol ynucl eoti de sequence encodi ng t he pol ypeptide of SEQ I D NO may create
nonsense, defcgninedesing a fuitable shinputemalgaerithmnss knawn i the@oidi ng sequence and
thereby alter the pol ypepti de encoded by the pol ynucl eotide foll ow ng such

alterations. Symlarl a__pol.vpeptide, sequenc y_be identi,cal .to the

ref erence sequelg%:rétl fxséga“i"ﬁnl%.o ,lsatlﬁgﬁof%éﬁlpg%e%”%ioaghoﬁ%oémep%#eit may

i ncl ude uReduendes 6EfWoAdrndrd e RliclsLAD Séquerices ik Betertinell By éRiatihPhe as

conpared to the reference sequence such that the percentage identity is |ess

than 100%seqgrdss: B therrt idsntya pleo sepescthe degreethsednsnen wslatedoessdeisterthg of at
| east _one RithO%ides! gol c?e{oi:ié?é‘s,equén‘é?é ok bt dafifea ﬂa@ﬁé &ﬁ{cﬂ%ﬁ;&@ﬁ%}{&tdf‘éﬁ gnd
stitutlon, on, a e a

non-conse nglve Su or rnser erernt teratlons

may occur séquehdes. Hertiy" @a "Siadilany cirebdiendily daRalated ®yknoim itthodsf er ence
pol ypepti de sequence or _anywhere between those term nal positions,

i nt er sper deduding, ot limifed fou these Jesambndgn Compatational Malepylar Bielpgy, Eeskefence

sequence Qj s S W TR, equence.
The nume;idb%&’a@n&ﬁ%ﬁ%%?%g@f f%?sta I %ﬁt’&%ﬁ%gfgﬁﬁgﬁnﬁ L{’%n El%ﬁpéﬁ% gllﬁdseég‘g) er m ned
by mul ti plProjeds, Shethf Dt W., ¢dy Mradendit Padss,Neva¥brks 1993 ; Sofdphisr Naklysis & t he
nunerical percent of_ the respective percent identity (divided ‘b}/ 100) and
t hen subt ,Sggqmg;pgD@tﬁ,aRart I, Griffin, A. M., and Griffin, H. G., eds., Himana Press, New Jersey,

1994; Sequence Analysis in Molecular Biology, von Heinje, G., Academic Press, 1987; and

Sequence Analysis Primer, Gribskov, M. and Devereux, J., eds., M Stockton Press, New

York, 1991; and Carillo, H., and Lipman, D., Siam J. Applied Math., 48:1073 (1988). In

addition, values for percentage identity can be obtained from amino acid and nucleotide

sequence alignments generated using the default settings for the AlignX component of Vector
NTI Suite 8.0 (Informax, Frederick, MD).

Preferred methods to determine identity are designed to give the largest match
between the sequences tested. Methods to determine identity and similarity are codified in
publicly available computer programs. Preferred computer program methods to determine
identity and similarity between two sequences include, but are not limited to, the GCG
program package (Devereux, J., et al., Nucleic Acids Research 12(1): 387 (1984)), BLASTP,
BLASTN, and FASTA (Atschul, S. F. et al., J. Molec. Biol. 215:403-410 (1990)). The
BLAST X program is publicly available from NCBI and other sources (BLAST Manual,
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product fromthe total nunber of amno acids in SEQID NGO 7, or:
n.sub.a.ltorsimx.sub.a -(x.sub.a.y), wherein n.sub.a is the nunber of am no
acid alterations, x.sub.a is the total nunber of amno acids in SEQ |ID NO
7, and y is, for instance 0.70 for 70% 0.80 for 80% 0.85 for 85%etc.,

and wherein any non-integer produce of x.sub.a and y is rounded down to the
nearest integer prior to subtracting it from x.sub.a. Exenplary heavy chain
and light chain variable regi ons sequences and portions thereof are
provided in SEQ ID NOS: 1-8. The antibodies of the present invention, or
specified variants thereof, can conprise any nunber of contiguous an no

aci d resigugsl 67 emIARCEINE HOGHT BEmERS, M8 0808 eAkschR SIL A7 MBeBRIN t hat
nunber i's sel'écted fromthe group of integers consisting of from 10-100% of
t he nurrtiHIS 4@8-4d6m99@010’ﬁ}$ewﬂblmhmsSmnhaVutamana]gbnﬂtml may alsotyusedpe i onal |y,
this su uenge of contiguous anmno acids is at |east about 10, 20, 30,
40, 50, B" #§ty-00, 100, 110, 120, 130, 140, 150, 160, 170, 180, 190,

200, 210, 220 230, 240, 250 or nore amno acids in length, or any range or
val ue therei mrefeltd ﬁ‘eﬁﬁmet&r@?oﬂié‘[%%ﬁn&f se?léﬁ& &ﬁﬁ%ﬁ@&?ﬂx@ﬁ%e Eh'éffolﬁﬁ‘mﬁ@y I nteger
selected fromthe group consi'sting of from1l to 20, such as at l|east 2, 3,

4, or 5.(1p4lgohtew Ndedishiah endWunschy prideli Biok 43 #12-463 ewm Compazison oratrixnc| udes

Bi ol og) RSP UNBr Bt fentkomaed HeReRh rRRced acelo BB ol RIEIBORE 00, 5004

or 40% @m preferably, at |east 50% 60% or 70% and, nost preferably, at
| east 80% 0% or 95% 100% or nore (including, without limtation, up to 10
times tHeésp Repelty:fl2c activity) of that of the native (non-synthetic),

endogen ated and known antibody. Methods of assaying and

quant i f&';l g&‘?@%@%ﬁn lgyc‘)1 enzymatic activity and substrate specificity are
wel | KnoyBroigpant BRHA vith théske phrahidterB pablicly SANREE hd ihee o@® prossark &onPe per f or ned

wi th the antibody of the present invention in order to “determn ne what
pr ot ei ndGenghts Gunpuier, Gramu Madizon Wist é‘@l@ﬁfosqnsewomﬁbmaéam@prsmeﬁhﬁ: defauly | L - 12p40

with the antibo resent i.nvent.ion d/ or reth pltope regi on.
These. adebiictds i pebidelEapi oSS Lo B B REn Tt o P e o
eval uate conpetition bet ween ant agoni sts or Ilgands for a limted nunber of

bi ndi ng sit ePrefbréd paraheters forgolynuclpdiie coimparivontindlndethe fallfowirggat i body i's
i mmobi li zed or. insolubilized before or after the c&%etl tion and the sanple

bound t d1} Agopktun:Nesdlsman pad Wapsehal ddolFightte: H@‘&ﬁ% ® sanpl e, for exanple,
by dec ar&dn%ison matrix: matches=+10, mismatch=0

Gap Penalty: 50
Gap Length Penalty: 3

Available as: The "gap" program from Genetics Computer Group, Madison Wis. These are

the default parameters for nucleic acid sequence comparisons.

By way of example, alpolynucleotide sequence may be identical to a polynucleotide
sequence, that is be 100% identical, or it may include up to a certain integer number of
nucleotide alterations as compared to the reference sequence. Such alterations are selected
from the group consisting of at least one nucleotide deletion, substitution, including transition
and transversion, or insertion, and wherein the alterations may occur at the 5' or 3' terminal
positions of the reference nucleotide sequence or anywhere between those terminal positions,
interspersed either individually among the nucleotides in the reference sequence or in one or
more contiguous groups within the reference sequence. The number of nucleotide alterations
is determined by multiplying the total number of nucleotides in the sequence to be compared

by the numerical percent of the respective percent identity (divided by 100) and subtracting
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(where the protein/antibody was preinsolubilized) or by centrifuging (where
the protein/antibody was precipitated after the conpetitive reaction).

Al so, the conpetitive binding may be deternm ned by whether function is
altered by the binding or lack of binding of the antibody to the protein,
e.g., whether the antibody nolecule inhibits or potentiates the enzymatic
activity of, for exanple, a |abel. ELISA and ot her functional assays maybe
used, as well known in the art. In another aspect, the invention relates to
human anti bodi es and anti gen-binding fragnents, as described herein, which
are nodified by the coval ent attachnent of an orggnlc noi ety. Such

nodi fi cat ﬂ@hp@éhcﬁfﬁoﬁ’u‘ihé@tﬁﬁluﬁﬁ?li dawgleetiden in PERADBIAaMRS fragnent with 39
i mproved ki g ies (e. i ncreased in vivo serum
hg})f-lufeggﬁrﬁ?‘ or gar E‘ﬂ’ﬁ(%os 59’5 Lo 9

can be a |inear or branched hydrophilic

pol ymer i cwheRin.subd % Yheatinfbetd OiiRleofde dlRiat¥ng &isdb.ndsSthe tot@matider 6N parti cul ar
enbodi nents, the hydroH{;l |ic polymeric group can have a nol ecul ar wei ght of

about 8001111‘83%9%&113@ DO: Baancbhss,ﬁmms'ﬂa@p,@emafop?ﬁ%,d} ffor 8Qfoy@.8% fqre. g. |
pol yet hyl op cQl h

pol ymer, ggnl?hgbggl c? 0 6% fg%r%({g %F)Co’la\;%%ﬁg egl% °or ntec@r)pmd(gg&(ﬁ?( S}/lgtn f%/‘ggcl d or
fatty aci d;reﬁﬁd%adgwwmeaearmMégesgnoﬁtéeﬁa@bmgfremgdﬁubho about forty carbon
atons. The nodified antibodies and antigen-binding fragnents of the

i nvention can conprise _one or npre organic noieties that are covalently

bonded, di r ect Ptergtions,piapalympgleotids S@qvéncem?%@e peheertide gARER IRAY@t Y ¢t hat
is b d d
I's bonde H%d?ﬁ?ég%ear{a%%eg dér?%%%hls?c% 'ggﬁm@slﬁﬁ RtAGnd {natﬂﬁ%p&l{lgfsquéﬁbg ahf YiRBdEyON can

i ndepende nMeric grou group or a
fatty achaleralsd polypgptideencdded bsahk ﬂsrﬂyxmbhotlddfellb@mgl shﬂaztlteyatlaﬁs Cﬂm‘tﬂlaﬂp,mp asses

—

nono- carboxyllc acids and di-carhboxylic, acids. dro |I|c ynerlc
group, " aBOWRPtide seaupnce ady beideniiy to thepefprency %9‘1‘&‘?1106 Pé %SF‘PSt is
nore solu m@ﬂe e

sol ubl e i Eb%tl%r Y@ﬂgc%nltrﬁ@(}gtﬂgﬁgﬁﬁ %%eﬂﬁgn §'r nodi téra°t oggg{)val ent

at t achnmentompdredptol thie sefirenee sequencecoplathstcte pgrcmn@d 1dereity is drrss tHal;x d t)mah iShehc
polynmers suitable fo ifypn anti boadi e f the i nventl can be |inear
or branc h%](ﬁerétﬁfﬁlslaﬁ(ﬂe{?ﬁtﬁrgggPB‘rd’%g?HBlc%mSB% 9&“&%&?&“@“%%?‘% gg%on PEG,
mnomnet h0wosa&luxﬂtlﬁMh&ﬂgc&Jséf&&kve(dﬁﬁ'ﬁ@-corPEﬁaewﬁlﬁoE&ﬁuh 1 69 inserfiéH, %9@3/0” at es

(e.g., dextran | ul 0Se, oligosaccharid pol ysacc arldes and the like),
pol yner s wheteydthe plinrhtloa:ls avay oocu @l ths athénog o1 capodxyHgmnina, pogitibysanfghenicfeeence
pol yaspar '{)o tygepa'%

individually among the amino acids in the reference sequence or in one or more contiguous

e sequence or anywhere between those terminal positions, interspersed either

groups within the reference sequence. The number of amino acid alterations for a given %
identity is determined by multiplying the total number of amino acids in SEQ ID NO: 7 by the
numerical percent of the respective percent identity (divided by 100) and then subtracting that
product from the total number of amino acids in SEQ ID NO: 7, or:

n.sub.a.ltorsim.x.sub.a -(x.sub.a.y),

wherein n.sub.a is the number of amino acid alterations, x.sub.a is the total number of amino
acids in SEQ ID NO: 7, and y is, for instance 0.70 for 70%, 0.80 for 80%, 0.85 for 85% etc.,
and wherein any non-integer produce of x.sub.a and y is rounded down to the nearest integer

prior to subtracting it from x.sub.a.

Exemplary heavy chain and light chain variable regions sequences and portions thereof
are provided in SEQ ID NOS:1-8. The antibodies of the present invention, or specified variants

thereof, can comprise any number of contiguous amino acid residues from an antibody of the
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| i ke), polyal kane oxi des (e.g., polyethylene oxide, polypropyl ene oxide and
the like) and polyvinyl pyrolidone. Preferably, the hydrophilic polyner
that nodifies the antibody of the invention has a nol ecul ar wei ght of about
800 to about 150,000 Daltons as a separate nolecular entity. For exanple,
PEGS000 and PEG20, 000, wherein the subscript is the average nol ecul ar

wei ght of the polyner in Daltons, can be used. The hydrophilic polyneric
group can be substituted with one to about six alkyl, fatty acid or fatty
acid ester groups. Hydrophilic polyners that are substituted with a fatty
acid or fatty acid ester group can be prepared by enploying suitable

met hods . EQht ifXAIR, SoheRinPRAHIR GOSNk i g?aﬁ'rp' ReintPeRBndidie BERGAUP! €d to
a carboggfaté of the Fa%ty acl eor gtty ac?ﬁ es er?lgﬁd a% acgivated 40
car boxy|18t W0eofghe nuartter vixtoatiguwons tesitihieshih emaidoHy 12 ghtibodyd Omilos}llypthiss fatty acid
or fatty acid ester .can be coupled to h Y. p o r. Fatty
i do. a TRt GS BN OREREING s e b ROTb £ T TartD) Bodpaids 31 16K

i nventi qnoCeM, 10£1402456,366,0 760 1862005200, &1 d) 2901236,240755 o RldkSarfh acids
unsaturation. Fafty aci'ds that are suifabl'e for nodifying antl%o 1es of the
i nvent i amlangth| erchay rdnge oevehirgghecin.nFuttee dxnmetter ¢131eh subsequeticey canrbe any

t et radeganoat Cl4, ristate).,. n-o¢ctadecanoate (G s, sfearate),

o6l CosameE PO b oRy g o uBad dhe ek e e b e
n-triacontanoate (C30), n-tetracontanoate (C40), cis-1s9-octadecanoate
(C18, ol eat e)As thdsk of §18H A &hphekiakest iR iphRer idlehBSH 1R s GéMt 0A¢ BiBldpEARAL €) |

octanedi oi ¢ acid, tetradecanedi oic acid, oetadecanedi oic acid, docdsanedi oic
aci d, aradtiveratibodylof theuésertiiheenfion. tBiolagicallyeasties antibodies ive aoproifissctiviy of

di car boxyl i [ t hato,conpri se |.inear, or..praogched | ower al kvl group.
The | owe ezt i 78 20 SR pisTRl Y s (oS R A0 e P ety o oo
one t o agR80%, 9%, 6°93%8106% Y Enore (RRIVARLE] Witheht MithiEion2 (i to s thnd

anti gen-binding fragnments can be prepared using suitable nmethods, such as

by r eactspenifisdchinity eéthet ofiths rativeMon-pynibetis) endegenoys oprsdatdddndgnowgent " as t he

pol yror 8% Fihad of S et SRR PPl bbfort o P 1 €

group. Apecifidifylanabdllighogmas hosé &f skill ig BRmrtcal noi ety or functional group that
can, under appropriate conditions, react with a second chem cal group
t hereby form ng a coval ent bond_ between the nodifying agent and the second

cheni calCogmrstigVe gseays sambppatoraiad With fheanfibody ofche Rfa%mﬁigv tio@38 ofdgctoude
el ectr OFaIQ{Oeggghe ‘ﬁaﬁ@g insSMfibodiRs, Eﬂ&gt{h@rt dirtagTRRW! Blubete B HindifiM O OrphG 0110,

fluoro, roxysuccrn’'m d
with the antibody of the present invention and/or share the epitope region. These assays as

readily known to those of ordinary skill in the art evaluate competition between antagonists or
ligands for a limited number of binding sites on a protein, e.g., p40. The protein and/or
antibody is immobilized or insolubilized before or after the competition and the sample
bound to the p40 subunit is separated from the unbound sample, for example, by decanting
(where the protein/antibody was preinsolubilized) or by centrifuging (where the
protein/antibody was precipitated after the competitive reaction). Also, the competitive
binding may be determined by whether function is altered by the binding or lack of binding of
the antibody to the protein, e.g., whether the antibody molecule inhibits or potentiates the
enzymatic activity of, for example, a label. ELISA and other functional assays may be used,

as well known in the art.

In another aspect, the invention relates to human antibodies and antigen-binding
fragments, as described herein, which are modified by the covalent attachment of an organic

moiety. Such modification can produce an antibody or antigen-binding fragment with
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esters (NHS), and the like. Activating groups that can react with thiols

i nclude, for exanple, nmaleimde, iodoacetyl, acrylolyl, pyridyl disulfides,
5-thiol-2-nitrobenzoic acid thiol (TNB- thiol), and the |ike. An al dehyde
functional group can be coupled to am ne- or hydrazi de- containing

nol ecul es, and an azide group can react with a trival ent phosphorous group
to form phosphoram date or phosphorim.de |inkages. Suitable nethods to

i ntroduce activating groups into nolecules are known in the art (see for
exanpl e, Hermanson, G T., Biocoi jugate Techniques, Academ c Press: San

D ego, CA (1996) % An actlvatlng roup can be bonded dlrectly to the

or gani ¢ gHepved@hgrmacpkinetionipperizesjopy msreasqdgn pipo semg hajfife}, Higiomapit er), or

L ou el el G R N3RE  SpFkAk Sy i s EQHRL T 0 O

nitrogen estergrduplin paﬁﬂtﬁla’iﬂnﬁ)oﬂhﬁﬂﬁ&[ tlié’lhly&ﬁopﬁlﬁc polygiketiclgroup 0tin mvaarpl e,
tetraet hyl ene gI ycol, -(CH2)3-, -NH (CH2) (CH2) 2-NH- and -
CH2- O CH2mejgoul etweht@lﬁzb@tépp fqrabou »Wﬂf@t%@@ﬁ@n bpapokygpicigheok(eg-nker

noi ety (o] janm ne
(o o mofoyaBnBledMAEP R borfBBMRLAE ctieh (PR, Lo atREBatbigl Bhipb bl 2.
in the prpagmexe)rcpblyizn@t Pyrblidoné,3nd dhoitxdi@ ot fAapacidystyr geupedicompds: (EDC) to
form an am de_bond between the free amne and the fatty acid carboxyl ate.
The Boc pfemabeytsightionbguclany puberaewed from the product by treatment with
trifluoroacetic acid (TFA) to expose a primary am ne that can be coupled to

anot her - car boxyleaf, Qémﬁ‘%%ﬁx %%‘Z’ag d;gén-ﬁlﬁ&n ‘i:‘ragﬁ@rﬁé EEknA VantH 'g?xﬁ@g%ed” de

and the resulting produc an activated
deri vat i venedr mdreofganit yncaened tha( ﬁeepvaﬂmﬂy berdedpdiesctly boimdirectly, etthat

92/ 16221, t hi f whi t b
r ef erencea‘} q’?ﬂ)éné?ﬁ %fgagﬁclﬁ‘lﬁf' E‘B’giset?nlﬂ? ?ﬂré‘%flh%gf gﬁr‘}?&?g?? %ﬂ“&)@gl g é of by
reacting feliRion &H%&Qgﬂdeﬁﬂyﬁ’é‘&hﬂﬁ&mkéﬂﬂﬁﬂeﬁcrﬁw Biear dof %‘OMI o P9

agent. For exanple, the organic npieties can be bonded to the antibody in a
non-site sméestérlgcoupamsarsecbheramhmyarmg‘faty agitli’ iepeompRssEts Mmoo waipiyjicagidagent ,
for exanpl e, .an,NHS. est ed humgn anti bodi es, .or

E f
D oD et i oD e e, A aPLiLC BRpEa VB By CECHTCE BEPUPER F98 bonds
(e. 9., inidfrddRidp ﬁhe?‘%it'léjﬁoﬁgﬂﬁﬁie iR fvafth tRAlh BAshe, For BRnfE ol?ly@ﬁb”g

fragnment. The reduced anti body or antigen-binding fragnment can then
react ed winore seluble in (wates dladni mectamfd i Thys.regp aatjbordy medifiednjithe covatent attadhﬁmmd

ANETDOdY . Qf it Y S sl B T RO 552 koA o0 Baibifg O
antibodies of the invention can be linear or branched and include, for example, polyalkane

glycols (e.g., PEG, monomethoxy-polyethylene glycol (mPEG), PPG and the like),

carbohydrates (e.g., dextran, cellulose, oligosaccharides, polysaccharides and the like),
polymers of hydrophilic amino acids (e.g., polylysine, polyarginine, polyaspartate and the
like), polyalkane oxides (e.g., polyethylene oxide, polypropylene oxide and the like) and
polyvinyl pyrolidone. Preferably, the hydrophilic polymer that modifies the antibody of the
invention has a molecular weight of about 800 to about 150,000 Daltons as a separate
molecular entity. For example, PEGsgop and PEGz 000, Wherein the subscript is the average
molecular weight of the polymer in Daltons, can be used. The hydrophilic polymeric group
can be substituted with one to about six alkyl, fatty acid or fatty acid ester groups.
Hydrophilic polymers that are substituted with a fatty acid or fafty acid ester group can be
prepared by employing suitable methods. For example, a polymer comprising an amine

group can be coupled to a carboxylate of the fatty acid or fatty acid ester, and an activated
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fragments conprising an organic noiety that is bonded to specific sites of
an anti body of the present invention can be prepared using suitable

nmet hods, such as reverse proteolysis (Fisch et al., Biocof jugate Chem,
3:147-153 (1992); Werlen et at, Bioconjugate Chem, 5:411-417 (1994);
Kumaran et al., Protein Sci. 6(10):2233-2241 (1997); Itoh et at, Bioorg.
Chem, 24(1): 59-68 (1996); Capellas et at, Biotechnol. Bioeng.,
56(4):456-463 (1997)), and the nethods described in Hermanson, G T.,

Bi oconj ugate Techni ques, Academ c Press: San Diego, CA (1996). 42
Anti-ldiotype Antibodies to Anti-IL-12 Anti body Conpositions In addition to

monocl ongkhodPlate- bk %@ti@f&ii\»\ﬁ@ﬁﬁﬁﬁmm%ﬂﬁﬂ%ﬁiﬁﬁ(}fd%&le} BYY & PtdyQRidiop ftfySRidlisfegcted to
C or

fa :
an anti-idi o?lypl c (anti-1d) antibody specifi such anti bddi es of the
i nvent i osan bAnounied tolachydromyli gyoupyon spelpmemt i body whi ch recogni zes uni que
determ nants generally associated with the antigen-binding region of

h ' . .Th i -] b by | i zi.ng..an .. ani mal of
the sane spedant sl eid e 8L siEn 6 ARG EBE SRR YAl o °f e
Id  antihodiraéd & dah Somith bROSYmEre Wit DRufsBRfaBbR! Patty £8dsThut hiteLRSM]e fokhe

i mmuni zed animal will recognize and respond to the idi otépi c determ nants
of the imedifiing angibedies efdhs/ingerdiopiadudsefor granapie.in-daefeganoats ddy., laMiate).ant i - | d

ant i body al so he use s_an, "imunogen" to. isnduce an. | ne response in
Jet | anot REResRECRy PR o 3 ngt B RGe st Ppin [Body . The present
| nvent i Ofachl cﬁ&?,nf-awogmatathz,e@hbn@é)gen&mcbntbﬁoaﬂeZ(@@; 1 RAROrRATRIREClo),ON
conprising at least one, at least two, at least three, at |east four, at

| east fiaepd-actafiesaseate(Ge, olcatelmileinans.B,1114-£osatetrasoaite v, laeackidbnate)s

descri bed_ herei n and/or as known in the art. that are provi.ded i

anon. natHERgieae LRl RRgRos o engitis a0 aRhine R AR i ons
CONpr i S €0 BufldldHfaity lalid @§tend ifidl it BEHIPGRErS 6QICRriSoXVHE héill illatondpli§ss One or two
full length, C andor N-term nal Iﬁéﬂdel eted variants, dommins, fragnents, or

speci f i dehegrznribsanched lowver flleyl graup- (The laver ahy] grouy camsomeprise fromewg teaait sel ect ed

fromth u onsi sting, of 70-100%of the contiguous am no acids of SEQ
| D NCS: et?'g%’g’ ?f%g‘lsﬁ'sglé%ﬁogp%%Sﬁgégr%l}u%tg?ls'don&i ns or variants thereof.

Preferred anti-1L-12 anti body conpositions include at |east one or two full
| ength, fragmemiclifiedcivgian antiodvesrand ahtigeAdirling £aghients@n 6Bprepsred BEing
cont ai ni ng{ portions of the anti-IL- 12 anti body_ sequence described herein,

for exarfiteble mgthedwsherasdresactiongssh pgor moregpo sAsenipedi modHying agnent s,

dormai ns a%'énty M {.h@ e i lﬂ?erd%%tein, FUEsRE R stha%Ieedfréa%]c &OUp ?esé:[ ﬂyﬁﬂ)f)hilic polymer,
a fatty acid, a fatty acid ester) that comprises an activating group. An "activating group" is a
chemical moiety or functional group that can, under appropriate conditions, react with a
second chemical group thereby forming a covalent bond between the modifying agent and the
second chemical group. For example, amine-reactive activating groups include electrophilic
groups, such as tosylate, mesylate, halo (chloro, bromo, fluoro, iodo), N-hydroxysuccinimidyl
esters (NHS), and the like. Activating groups that can react with thiols include, for example,
maleimide, iodoacetyl, acrylolyl, pyridyl disulfides, 5-thiol-2-nitrobenzoic acid thiol (TNB-
thiol), and the like. An aldehyde functional group can be coupled to amine- or hydrazide-
containing molecules, and an azide group can react with a trivalent phosphorous group to
form phosphoramidate or phosphorimide linkages. Suitable methods to introduce activating
groups into molecules are known in the art (see for example, Hermanson, G. T., Bioconjugate
Techniques, Academic Press: San Diego, CA (1996)). An activating group can be bonded
directly to the organic group (e.g., hydrophilic polymer, fatty acid, fatty acid ester), or through

a linker moiety, for example, a divalent C;-C,, group wherein one or more carbon atoms can
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conprise, for exanple, 40-99% of at |east one of 70-100% of SEQ I D NOS: 1-6,
7, or 8, etc., or specified fragnents, domains or variants thereof. Such
conposition percentages are by weight, volume, concentration, nolarity, or
nolality as liquid or dry solutions, mxtures, suspension, enulsions,
particles, powder, or colloids, as known in the art or as described herein.
43 Anti body Conpositions Conprising Further Therapeutically Active

I ngredients The anti body conpositions of the invention can optionally
further conprise an effective anount of at |east one conpound or protein
selected fromat |east one of an anti- infective drug, a cardiovascul ar (CV)
syst em dr bgrepiacedby 2 htternatpmpschsy oxygen(riNBen or sigffurafuitable lotksnineieties vous

oo nOFIRe reerie Tt BRh et ol v RN R Rk 4 T
hemat ol 0giCH,45-0H, -G, -OTHLOHLP-@HLNE.. MBdifying sRiRddtabhpised iker Rbiety

ophthal mc, otic or nasal drug, a topical drug, a nutritional drug or the
| i ke. Suchadbapyedusce, fordxiampleo by raaptingremeno-Bog-alkylddintge fedr. mungtBems,

s ag o8BS EHRRsR o BRSSP s B TR huh B © 0
Spr i nghougRpetiAami48 lag)g}‘laﬂ)cidﬁnﬁﬁ’é S5 %18 anSankd Borfd befifecd MRbLirenine Shannon,

Wl son, Stang,” Prenti |, Inc, Upper Saddle River, NJ; Phanncotherapy
Handbook, anthe dattracyd carbogydate. Afpp [Bor prot&ting srpup c8t bofesoried TN theprofucthyirel y

i ncor por at ed _her ei.n ref eren e anti-infective dru an be at | east
one sel eC%fg%m'eptp\m Hgglf’{?fl%e aafae(if '!5‘1-)r aneg(f’os_&?émnéwmnc?tt ?8%? ?Coélﬂfeﬁg? mntics,
ant i f ngal gnotRéttchibBk plite, s AescriBbd, lod BRT Ko tetddositiomaRic AMdfdideANE thedBdultiRPr Ot i CS,
am nogl ycosi des, penicillins, cephal osporins, tet rac%;l i nes, sul fonam des,

f 1 uor oqui pEIdBeteyclized i podugesn aptivatest aleinadn derivativcef thelity agid. (Rescler | aneous
anti-infecgtives...Lhe CV. dr t | t one | ected .frominotropics,
a0t ar  ny EHREE TrbR oot 4L, WO S 0%, Mo BTacBlEs SE D S AbERB

m scel | angent waetdtevapcul ar drugs. The CNS drug can be at |east one

sel ected from nonnarcotic anal gesics or at |east one selected from

antipyretics, nonsteroidal anti-inflammtory drugs, narcotic¢c or at |east
one opi oi d analfBepdiied auihagdies of theymysatioreean bspreduger/ Py sagting 2 human

ant i depr egsais or Al é&%ﬁ&gﬁa‘éﬁi&?witﬁmoﬁffé‘ﬁgg dnt SFordRRhPR! thO Gl MRS System
stimul ants, antiparki nsoni ans,” and m sce NBaTS centtal nervous system
drugs. ThenoictidScalr bhechbonded th ¢hedntibedyin aava-site bgeifedninnenbycdngployieg an srmine-

ar as at hom net.i.cs), e oo
(p y rrp react?ve mo fy(ing agent, for example, an NHS ester of PEG. Modified human antibodies or

antigen-binding fragments can also be prepared by reducing disulfide bonds (e.g., intra-chain
disulfide bonds) of an antibody or antigen-binding fragment. The reduced antibody or
antigen-binding fragment can then be reacted with a thiol-reactive modifying agent to produce
the modified antibody of the invention. Modified human antibodies and antigen-binding
fragments comprising an organic moiety that is bonded to specific sites of an antibody of the
present invention can be prepared using suitable methods, such as reverse proteolysis (Fisch
et al., Bioconjugate Chem., 3:147-153 (1992), Werlen et al., Bioconjugate Chem., 5:411-417
(1994); Kumaran et al., Protein Sci. 6(10):2233-2241 (1997); Itoh et al., Bioorg. Chem.,
24(1): 59-68 (1996); Capellas et al., Biotechnol. Bioeng., 56(4):456-463 (1997)), and the
methods described in Hermanson, G. T., Bioconjugate Techniques, Academic Press: San
Diego, CA (1996).

42



anticholinergics, adrenergics (synpathom netics), adrenergic bl ockers
(synmpat hol ytics), skeletal nuscle relaxants, and neuronuscul ar bl ockers.
The respiratory tract drug can be at |east one selected from

anti hi stam nes, bronchodilators, expectorants or at |east one antitussive,
and m scel | aneous respiratory drugs. The @ tract drug can be at |east one
selected fromantacids or at |east one adsorbent or at |east one
antiflatulent, digestive enzyne 44 or at |east one gall stone solubilizer,
antidiarrheals, |axatives, antienetics, and antiul cer drugs. The hornonal
drug can be at |east one selected fromcorticosteroids, androgens or at

| east one anghpldistypé AnGibedics it AREEN-12MAtbddSTImpUsRions 0gest i n,
gonadotropin, antidiabetic drug or at |east one glucagon, thyroid hornone,

t hyroi d hornone antagoni st, pituitary hornone, and parathyroid-|ike drug.
The drug for Ip pdiiipndaanasioelenalantle-18 antabpsdicsctha prrserd invieptden isahse direttedt ed

fromdiuyretigs,.electrol es. at .l.east ane .replac nt _solutjon, acidifier
or “at | a8 ity LnRoit] &tioSly BerbE R sp QTGRSR My et | AREE B

sel ect eQnfibsuy il a@itibod:E Which detbptiad il qae dsterkinams gdﬁfaulyahs;o\cﬁsad vilttithe

t hronbol yti c enzynes. The antineopl astics can be at east one selected from

al kyl at iaateedrbiading resionadaaetber antiBodya dihe Bnigdd eanhetbreparsd| bysmneunizing an

ant i nopriat oF e s elsE b SARY Spr Gr s MR D PSR e <ot et e

f rom i nuREPISUAEN tBS S@titody o¥ & COR®Stalling REion@RGtof0Mhe irfiGhided afifnklwitl N or at
| east one antivenin, imune serum and biological response nodifier. The

opht hal mfeognige prd regoad hathglidighypigsieteaningais gf thedmaunizing atibedst and prodyss

opht hal nj.¢_..anf j.n j Ves ' =4 0fla j.es, M,otics,
nydri at irﬁégl,m g%%@%ﬁ?‘hegﬁé %ngiglgcagﬁ@dp?%ayﬁsg ,aDQHses%ge% a}ﬂa %Egﬁlgg%ph%ohlgfh?ﬁte@g, otics,
and nas amnfiihe @Sponkéiih Jed phathdr agliniid, préduchg a satcalledati-ameldsatibedyed from | ocal
anti-infectives, scabicides or at |east one pediculicide or topical
oo orfepirss Wit e oSS B Bl T2 APERREY 2001 g
Handbookgmy i-,:H.Pgat 1dd3€oriY af 1@9&&&3@1‘393?&9&&35% s‘?golﬁ,'htt 1dabtHRZ AbasE @R oPe at | east
one sel ect eo om at ovaquone, chl oroqui ne ?ly rochl ori de, ch:T or oqui ne
phosphatnegre aeti-fleh2 ateibolies thenef,ras destdbal ker¢iy dnd'ohdsdmpwe in thecritbattagari di ne

i sethionate, .,The at | east one _.anthel mntic. can e at, |l.east one selected

£ T om o BENGCEAR & noR Rl CCHITREERPOSIAN: e BB SRRt one

ant | { Ungahupfiffhdihaftkall PithrrRiBSofBhftdis dokpAhg MRAK 6id & iro Bul RERROLET ¢i n B

t
chol estery sul fate conplex, amphotericin B Tipid conplex, anphotericin B
| i posomahd/of Neterrigadlyl deleted variants, domains, fragments, or specified variants, of the anti-IL-

D)

12 antibody amino acid sequence selected from the group consisting of 70-100% of the
contiguous amino acids of SEQ ID NOS: 7 or 8, or specified fragments, domains or variants
thereof. Preferred anti-IL-12 antibody compositions include at least one or two full length,
fragments, domains or variants as at least one CDR or LBP containing portions of the anti-IL-
12 antibody sequence described herein, for exainple, 70-100% of SEQ ID NOS:1-6, 7, or 8,
or specified fragments, domains or variants thereof. Further preferred compositions
comprise, for example, 40-99% of at least one of 70-100% of SEQ ID NOS: 1-6, 7, or 8, etc.,
or specified fragments, domains or variants thereof. Such composition percentages are by
weight, volume, concentration, molarity, or molality as liquid or dry solutions, mixtures,
suspension, emulsions, particles, powder, or colloids, as known in the art or as described

herein.
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flucytosine, griseofulvin mcrosize, griseofulvin ultramcrosize,

i traconazol e, ketoconazole, nystatin, and terbinafine hydrochloride. The at
| east one antimalarial can be at | east one selected from chloroquine
hydrochl ori de, chl oroqui ne phosphate, doxycycline, hydroxychl oroqui ne

sul fate, mefl oqui ne hydrochl oride, prinmaqui ne phosphate, pyrinmetham ne, and
pyri met ham ne with sul fadoxi ne. The at | east one antituberculotic or
antileprotic can be at | east one selected fromclofazimne, cycloserine,
dapsone, ethanbutol 45 hydrochloride, isoniazid, pyrazinamde, rifabutin,

rifanmpin, rifapentine, and streptonycin_sulfate. The east one,

am nogl ycosi de oy, Compogitiops {;pmp ‘I“gé?t“ég‘efrr wk&@fyﬁ@mehaw,ﬁwn“
gentam cin sulfate, neonycin sulfate, streptonycin sulfate, and tobranycin
sul fate. The atrhe bRy eARpHRRAIS bf the hveARoP@NAptibRAS furdee coep@elagd from
anmoxci |l l'in/clavul anate” potassium anoxicillin trihydrate, anpicillin,

anpi ci | | i efiseitiieamountasiat lepstione compppdd at proteampslestad|fiom atdeast omy efianlanict am

di l. il i [ i1l di |l ocilli di
narci 111 n A g BRI IS i Ui i A P e BeR SO NS e 1 n o
pot assi UMauR@Binfi detvolls systedh QRS Y tRug, ReBpErhloky Racktame oineRtifd] (1) fradf
potassium piperacillin sodium piperacillin sodiunitazobactam sodi um

ticarcil | idugiabomanel drugd drig forduid drelegirelytti hataned, ahematedngic dpgitaassi um The

at | east qng cephal osporin ca e at | east .one. sel ected,f,rom cefacl or,

cet adr oxi aREPRG; RS RERheriais Mne SO MR SIS B R hEP B0k e
cef i net azql futritfonsll dig oCtBE URE. CHuth Ik 4B wélEkINaT i BRNet, SRUidHE foffilaticky) me

sodi um cefotetan di sodium cefoxitin sodium cefpodoxine proxetil,

cef prozi | indiedtions: dasingandeadminisimation forceath presstitefherai e 8. .ABsinE 30ne sodi um
cef ur oxi i f upoxi e sadi cephal gxin I cephal exin
nonohydr ﬁ&égé’gﬁg a |$i°‘é,5 Pa?]dgt? nosg%n%‘éﬁeip%'ég%qn@ %%ég‘%’nqtyo‘?t félga?%lcycr)i ne can
be at | eastrofesionsled PalgeGuitie 20010 edrESHaandts; Wilkdn)Statigo PR fiéd-Hell, e Xypwc! | ne

cal cium doxXCﬁ:I i ne hi/xd at e, do}éﬁ’a&i/d i ne hydrochl oride, doxycycline
nonohydr ati@ddle fives N Pharancetherepy Hiaadtogk, Welgiettab qdad\rplgtoredalyed Stanefpidde. The

at | east I j . ne selected fromco-trinoxazol e,
sul f adi aziqglg,eﬁésflue%ﬁ%w%})g%%dgfggﬁﬂeg%%%l e, and sul fisoxazol e acetyl.
The at l'east one fluoroquinol one can be at |east one selected from

al at r of | oxaci n Tire spti-atfective idpigahh bx atdeast orseieatetd frorm anebididesac anlcast omef | oxaci n
hydrochl oride, nalidixjc acid,..norfloxacin, ofloxacin,, sparfloxacin, and

t r ovaf | ox &8PP° $> &P%‘P{“’I‘H csppntifungals, %%?%ﬂfhem%é%%me%@%

| east " one ;alepolied ahhRBlyRbA:5dnRURRY, RepTRih AR, tehdyb Rles ShiBhnides,

fluoroquinolones, antivirals, macrolide anti-infectives, and miscellaneous anti-infectives. The

CV drug can be at least one selected from inotropics, antiarrhythmics, antianginals,
antihypertensives, antilipemics, and miscellaneous cardiovascular drugs. The CNS drug can
be at least one selected from nonnarcotic analgesics or at least one selected from antipyretics,
nonsteroidal anti-inflammatory drugs, narcotic or at least one opioid analgesics, sedative-
hypnotics, anticonvulsants, antidepressants, antianxiety drugs, antipsychotics, central nervous
system stimulants, antiparkinsonians, and miscellaneous central nervous system drugs. The
ANS drug can be at least one selected from cholinergics (parasympathomimetics),
anticholinergics, adrenergics (sympathomimetics), adrenergic blockers (sympatholytics),
skeletal muscle relaxants, and neuromuscular blockers. The respiratory tract drug can be at
least one selected from antihistamines, bronchodilators, expectorants or at least one
antitussive, and miscellaneous respiratory drugs. The GI tract drug can be at least one

selected from antacids or at least one adsorbent or at least one antiflatulent, digestive enzyme
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enoxaci n, |evofloxacin, |onmefloxacin hydrochloride, nalidixic acid,

nor fl oxaci n, ofl oxacin, sparfloxacin, and trovafloxacin nesylate. The at

| east one antiviral can be at |east one selected from abacavir sulfate,
acycl ovir sodium amantadi ne hydrochl ori de, anprenavir, cidofovir,

del avi rdi ne nesyl ate, didanosine, efavirenz, fanticlovir, fom virsen sodi um
foscanet sodium ganciclovir, indinavir sulfate, |am vudine,

| am vudi ne/ zi dovudi ne, nelfinavir nesylate, nevirapine, oseltamvir
phosphate, ribavirin, rimantadi ne hydrochloride, ritonavir, saquinavir,
saqui navir mesylate, stavudine, valacyclovir hydrochloride, zalcitabine, 46
zanam Vigr gt 1@4@%&' ShOtdeE Btubill e, aatidiafBedls, Rt VB CAnflemBEcsaitid mtible@Cdriye can be
at | east one selected fron1a2|throny0|n clarlthronyC|n di rithronycin,

er yt hr oni henbersad drugropn fre atipast pne sskactsddrom castigasteraify; endroganis gt atieast nat e,

th I t.obi t th t. I t
i Lol | T teo Bt Paioken BT AR proReShE SRt B ot dHBr R amESEE conam
baci t r agéd3s one pRASIH 15RiE ﬁbn@gélmyeomfdﬂaﬁ@mt@bhﬁd@w%g hbsbnecanlor i de,

clindanycin pal mtate hydrochl oride, clindanycin ate, im penem and
ci | ast atparathyrsdd- mw dru'gerpréwsrfvr t?rmtlmdcleetmlﬁchalmmbygltlaaséonerﬂetep@ﬂur ant oi n

mcrocryta#wr nu S pri.stin Ccli nopycin drochlorlde

T ot i iRetiesd lsBiBlles bt 8 13RAnp B s DR TG, ARHG' o7 af e 85T O O

Nur si ng 3Q0dizd?r t[ﬁeﬁé;ﬁdﬂ@(&@l@dmg"’&&b%tat leﬁ@tsdne@elélél:técﬂﬁdirhCI&Binﬁtuﬁadq be at |east one
selected fromanrinone | actate, digoxin, and mlrinone | actate. The at

| east onsticeagulants, jaddrdetivatives, @@d ﬂlrombdyhc WS&;IE@W@@MWCS&‘@@ hest ne,

am odar ne, hydr,o ir bret.yl-i u ate, diltiazem
hydr ochﬁ é la‘fcte%pglrnaa Jf&mg &5 an? %E)ﬁfe gthé{ %‘%‘F ’hydr ochl ori de,

flecai nladﬁleoplﬁaicamt altémlbtdmnée)afana@aﬂd mlscbme&alamﬁnéup@h'sﬁ@shlmm de, nexiletine
hydrochl oride, norjcizine hydrochloride, ; henyt oi n, phenytoi n sodi um

pr ocai nAFHIEEOTRANIaoR|d5vS ¢ be 3t lspsipaeerieste BRNPBRSUBRIESSARtS ARG RRS STt
hydr ochl | hd ueon

pol ygal ag{elflf?grrl\e @%ﬂqg‘#ﬁ& hﬁ“éﬁ‘g’t ea,g1 H{s/écytnglng%ug% ocal ’?ﬁiﬂ ? ﬂ%‘?%g%spgrrlslede and
ver apaninhodifiey dThe bpihdlnie, ofid) endrhashledrags cande atleasanne seddctedlaffond eptahalingast one
sel ected from am odlﬁl di.ne glgsyl ate, anyl nitri te, bepridj| hydrochl oride,

di |t.az@ml TRfertiyenh rphthalatic aatts M@WFﬁpwla%glydn?%s@hmaa@%onon. trate,

nadol ol , n rapr anol ol
hydrochl or| %@%%ﬁ%ﬁ?&%gﬁ{/eraggﬁtﬁ %{@r o%lllfhgflg% %’)ﬁg:ﬁfad[}u eaglsl%oone

ant i hypet least ohe/selevtead fimen iical aptishfectives ssebisicitleschrfat Imstmebemaﬂmidehydr ochl ori de,

am odi pi ne
P top1ca1 corticosteroid. The nutritional drug can be at least one selected from vitamins,

minerals, or calorics. See, e.g., contents of Nursing 2001 Drug Handbook, supra.

The at least one amebicide or antiprotozoal can be at least one selected from
atovaquone, chloroquine hydrochloride, chloroquine phosphate, metronidazole,
metronidazole hydrochloride, and pentamidine isethionate. The at least one anthelmintic can
be at least one selected from mebendazole, pyrantel pamoate, and thiabendazole. The at least
one antifungal can be at least one selected from amphotericin B, amphotericin B cholesteryl
sulfate complex, amphotericin B lipid complex, amphotericin B liposomal, fluconazole,
flucytosine, griseofulvin microsize, griseofulvin ultramicrosize, itraconazole, ketoconazole,
nystatin, and terbinafine hydrochloride. The at least one antimalarial can be at least one
selected from chloroquine hydrochloride, chloroquine phosphate, doxycycline,
hydroxychloroquine sulfate, mefloquine hydrochloride, primaqﬁine phosphate,
pyrimethamine, and pyrimethamine with sulfadoxine. The at least one antituberculotic or

antileprotic can be at least one selected from clofazimine, cycloserine, dapsone, ethambutol
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besyl ate, atenol ol, benazepril hydrochl oride, betaxol ol hydrochloride,

bi soprol ol fumarate, candesartan cilexetil, captopril, carteolol
hydrochl ori de, carvedilol, clonidine, clonidine hydrochloride, diazoxide,
di I ti azem hydrochl ori de, doxazosin mesylate, enalaprilat, enalapri

mal eat e, eprosartan nesyl ate, felodipine, fenoldopam nesylate, fosinopri
sodi um guanabenz acetate, guanadrel sulfate, guanfacine hydrochloride,

hydr al azi ne hydrochl oride, irbesartan, isradipine, |abetalol hydrchloride,
lisinopril, losartan potassium nmnethyl dopa, nethyldopate hydrochl oride,

met oprol ol succinate, netoprolol tartrate, mnoxidil, noexipril

hydr ochl ohydtechloridedispripzid fiyeagindmiden o fabytn. sdampini @@permnﬁ,e@idﬁgﬁéqmmnsol di pi ne,

ni troprussi di penbut ol ol 47 sul.fate erjndoprd | erbumn

phent o anti oy Res R AilRafooside. S ok A By P iR oom SRAD Aftey
hydr ochl ogéfignicEibulfaR! hdonY¥RIsQIFt Ghieptomytin BhlRté, |and terifhyoni §ulfate. TTREAZOSI N
hydrochl oride, tinolol nmaleate, trandol april, val sartan, and verapam |
hydr ochl ofcagi@ne ppriciflin capdg gt leash eneselgctad smexpillipislayplapate getassipan,sel ect ed

from at oryast.ati. n Lcium .cekiV An_..sodi um. cholestvramn. col esti pol
hydr ochl oFREBhG dgale, papigifin, F%%@L‘Bf?d‘\“ﬁu%@%lgf‘} B L
| ovast at i BodithRGIbRctam s6diam] dbxvilHe Sddiith, ddek 31117 sedidh] Mezlddigin8bdil@ast one

m scel | aneous CV drug can be at |east one sel ected from abci xi nab,

al pr ost adnafeillin sadivam axecillipsgdivan peni¢itlin G benzathingz penicillindp pefassiuar, peRisilliF at e,

di pyrida tifi-bati . dodr i ochl ori de. Efvl Li.ne,

(1 61 opi di SeRyoBrl G2 Socifth 1R SRS B p Pl o RARRE lrelighish ™
215- 336 ofodiuhAizoBactf dodirk GicHaith akdm] Al tedardikiaslisodiuen/clgnilanrot i C

anal gesic or antipyretic can be at |east one selected from acetam nophen,

aspirin, pelesside kagrdeastonecephalgspenn eande atiiepst one selectedafiom gefaslesi um

sal i cyl at . L-dal Lok S |.2RNBL.0 can be at

| east onegeéfg eg]tl’gcgfa%@?)gﬁ% ce ’85‘@%%%%‘@%5‘%@%‘%“%@%’&5% r?i&grlrl% of enac sodi um
et odol ac, sédinapsefdrieid adinm | yEfopefakzotidroiuai, e¢fotakmpsodiva cefofetimndidddhen, n,

I ndonmet haci n sodiumtrihydrate, ketoprofen, ketorolac._ tronetham ne,

nabumet on&sfoxKR sedium, ceipdosme praxsiil. sefPreplasrtiszidime. sefibpiccsefize¥c oxi b, and

sul i ndac. (Jhen gﬁ@.} n td 0Pl d: [ .be at |east one
sel ected fgérom ?éaelﬂ%len 5%?@6%%@%3#65%3?9%@8?%% | n’ecg%y r gghl ori de,
but or phanaydrbehlonide esphalesi@inidohyairats plephreding adé loracashdff @heat 1dasindngny| citrate,

fentanyl transdernmal system fentanyl transnucosal, hydyonprphone
hydr ochl qut‘B%Y"%ﬁ%ﬁ@lPecﬂt strppe Felesie ?rﬁélFmFéi?WﬁdeWé}’@E*ﬁ%yqyﬁlé‘?e nor phi ne

hydrochl ogiidem, H@:E}Q%lﬁl% h§HLtE,a&o§y0m9£9d?&hfo§iﬁE,r ﬁx?cycﬂﬁé Rﬂﬂﬂy@ﬁte,

minocycline hydrochloride, and tetracycline hydrochloride. The at least one sulfonamide can

et

be at least one selected from co-trimoxazole, sulfadiazine, sulfamethoxazole, sulfisoxazole,
and sulfisoxazole acetyl. The at least one fluoroquinolone can be at least one selected from
alatrofloxacin mesylate, ciprofloxacin, enoxacin, levofloxacin, lomefloxacin hydrochloride,
nalidixic acid, norfloxacin, ofloxacin, sparfloxacin, and trovafloxacin mesylate. The at least
one fluoroquinolone can be at least one selected from alatrofloxacin mesylate, ciprofloxacin,
enoxacin, levofloxacin, lomefloxacin hydrochloride, nalidixic acid, norfloxacin, ofloxacin,
spa.rﬂoxécin, and trovafloxacin mesylate. The at least one antiviral can be at least one
selected from abacavir sulfate, acyclovir sodium, amantadine hydrochloride, amprenavir,
cidofovir, delavirdine mesylate, didanosine, efavirenz, famciclovir, fomivirsen sodium,
foscarnet sodium, ganciclovir, indinavir sulfate, lamivudine, lamivudine/zidovudine,
nelfinavir mesylate, nevirapine, oseltamivir phosphate, ribavirin, rimantadine hydrochloride,

ritonavir, saquinavir, saquinavir mesylate, stavudine, valacyclovir hydrochloride, zalcitabine,
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hydr ochl ori de, oxycodone hydrochl ori de, oxycodone pectinate, oxynorphone
hydr ochl ori de, pentazoci ne hydrochl ori de, pentazoci ne hydrochl ori de and
nal oxone hydrochl ori de, pentazocine |actate, propoxyphene hydrochl oride,
propoxyphene napsyl ate, rem fentanil hydrochloride, sufentanil citrate, and
tramadol hydrochl oride. The at |east one sedative- hypnotic can be at | east
one selected fromchloral hydrate, estazolam flurazepam hydrochloride,
pent obar bital, pentobarbital sodium phenobarbital sodium secobarbital
sodi um temazepam triazolam zal eplon, and zolpidemtartrate. The at |east
one anticonvul sant can be at |east one selected from acetazol am de sodi um
car bamazepiiGir, andl ARFEERE M hCdt HaRFER Barohin® QhRSFbUVe o8l BZRAGR ol Val proex
sodi um et hosuXi nde, 48 fosphenytoin sodi um gabapentin, |anotrigine,
magnesi selested f'ramea,znlnhmygllnadmmwmycmpHnelﬂubmwni apthsmgicimbasg leeytitooiyain

phenyt oi n diu NS0 ext ended tJa abi ne

Py o hieBP TiFe SRR S Elsues s BHYSSTENR b SR eie ot 1 east
one ant 'I‘ﬂ% R R8st 3¢ mERBNPBoRlantiGAREHRREn BEMAEIEOnd deRitted Hold ddleyhdre

hydrochl oride, amtriptyline panmpate, anpxapine, bupropion hydrochl ori de,

cital opﬂ)amrhmni,rcrhtmmnpmgcol widom grcimteneindyiycio hiydrorckleridel ebidamgrime

hydr ochl oyi.de, dr.ochl.orj d fLuoxetine .ochl.oride, impramne
hydr ochPBFRIFE hx%ﬁchfz‘iﬁ\e r%nﬁwggghosﬁ;a}ef Mﬁ?‘ﬂ’émq'@%tﬁﬂﬁ‘?déumhydr ochl ori de,
nort ri plydrfiaedlyMir8fibin®ih %croe@@ﬁm%&aﬁrmaﬁﬁﬁtﬂoarygtgﬁ phenel zi ne sul fate,

sertraline hydrochloride, tranylcypromne sulfate, trimpramne nal eate, and
venl af anumapnﬂyﬁﬁaifomsblm shectintimeycizt hylwebloride drimethopiini adyagdeangyoian be at

| east one,s fromal pr I .b ne ochl ori de,
chlord|§¥@8@y % ﬂ% t%%u?%?%%égf%g%ﬁV§?%@ ¥§P$5@¥2%1 Yazepate di potassi um
di azepam doxepin hydrochl oride, hydroxyzine enmbonate, hydroxyzine

hydr ochl or i dehe Biyldiso¥yezinboia badtictat lchQloaé edlédted fitahnpahdRt@te, Bigtharol am
hydrochl ori de, and oxazepam The at |east one antipsychotic drug can be at

| east o@Bd Beirigenelactate fhe atieest promizrinENRIEEan OB Rbleasi ae slas fedfrane,

fl uphen e | e

hydroch?érl %‘ng %ﬂp@ﬁé%hid*o%ﬁﬁgﬁg%érr Petign(%ﬁ{um&%lﬁ (Q)’pdgrl ol lactate,
| oxapi n@ydioyldoridd) Hﬁbpﬁﬁmdle odimmyfmnwﬂmspﬂﬁtee esmisisiyidetRhiofide s Yinklee,
nol i ndone hydrochl oride, ol anzapi ne, perphena2|ne pi mpzi de, .

prochl o.aﬁ%@tazbwéldecfw@m@p idpsaimg hydraehionde; msxilsting udrochleids, mesisizine
hyd h I
nyr ocnpoodoride bt Bienshdlh Shdlhat HcaRUBiaL Hdbditide Hipdttddne 0P BT BT 8

| east ohgdeehlefde @ropranolol hydrochloride, quinidine bisulfate, qulmdme gluconate, quinidine

polygalacturonate, quinidine sulfate, sotalol, tocainide hydrochloride, and verapamil
hydrochloride. The at least one antianginal can be at least one selected from amlodipidine
besylate, amyl nitrite, bepridil hydrochloride, diltiazem hydrochloride, isosorbide dinitrate,
isosorbide mononitrate, nadolol, nicardipine hydrochloride, nifedipine, nitroglycerin,
propranolol hydrochloride, verapamil, and verapamil hydrochloride. The at least one
antihypertensive can be at least one selected from acebutolol hydrochloride, amlodipine
besylate, atenolol, benazepril hydrochloride, betaxolol hydrochloride, bisoprolol fumarate,
candesartan cilexetil, captopril, carteolol hydrochloride, carvedilol, clonidine, clonidine
hydrochloride, diazoxide, diltiazem hydrochloride, doxazosin mesylate, enalaprilat, enalapril
maleate, eprosartan mesylate, felodipine, fenoldopam mesylate, fosinopril sodium, guanabenz
acetate, guanadrel sulfate, gunanfacine hydrochloride, hydralazine hydrochloride, irbesartan,
isradipine, labetalol hydrchloride, lisinopril, losartan potassium, methyldopa, methyldopate
hydrochloride, metoprolol succinate, metoprolol tartrate, minoxidil, moexipril hydrochloride,
nadolol, nicardipine hydrochloride, nifedipine, nisoldipine, nitroprusside sodium, penbutolol
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from anphet am ne sul fate, caffeine, dextroanphetam ne sulfate, doxapram
hydr ochl ori de, net hanphetam ne hydrochl ori de, nethyl pheni date
hydrochl ori de, nodafinil, penoline, and phentern ne hydrochloride. The at

| east one anti parki nsonian can be at | east one selected from amantadi ne
hydr ochl ori de, benztropi ne nesyl ate, biperiden hydrochl oride, biperiden

| actate, bronocriptine nesylate, carbidopa-|evodopa, entacapone, |evodopa,
pergol i de nesylate, pram pexole di hydrochloride, ropinirole hydrochl ori de,
sel egiline hydrochloride, tolcapone, and trihexyphenidyl hydrochloride. The
at | east one m scell aneous central nervous systemdrug can be at |east one
sel ect ed frifate.lpepndspriberbhmineopliehivtandne mdaaipaidololpyragosiwiydrachleridelr operi dol ,
fl uvoxam ne nal e, lithjum.carbonat Lithium.citrat arat.ri ptan

hyelr ooni oPteRdatot agpsHlertls SHRRE R EhHortdeh B lrbBiedie. BSLBER, "o opor of
rizatript apdrdSnIbERZ BAbRI maldatel frdloRGril ¥alkaedh! aid weaphRi PRidcRbAde. SRt i pt an
succinate, tacrine hydrochloride, and zolmtriptan. (See, e.g., pp. 337-530
of Nur si ndeas0E ankilipgntia erdthscik lepstPne select¢doiiem atomeastatin Calpigny icerivastatn |

par asymat hom net.i can be at.l eas ne. selected from.b nechol chloride,
Balr ophoni dn el Fa &p Rl Bidodiifes IREGTte SRR AL MY REAR ot e,
physost i gRbdigms S fitdAL Rvagitth, RiatindeaYdseinR8diRind idemvadiind The @elSdst Oie
anticholinergic can be at |east one selected fromatropine sulfate,

di cycl onmi mstellaeouhC¥ dregcan bglaylsass pne selested frony abciximab.adprostodih eghatamiee

sulfate, pr hel ine. brom d [¢] m.ne... SGOPOol.am. ne |.br om de, and
scopol am ﬁlg&ﬁ%%{ﬂ%’r N 91’ ﬁlﬁgﬁggr%ﬁggugfa?oﬁ@ygm?ﬁlgr %@bat{ag,&;ﬁb‘ﬁtg%{ﬂ%em netics)
can be at hy@wshloRds p&Rb:aBAIaE, ficlopniide Bydroshiogdd) witl ehbay iydeochibeiaanises;
hydrochl oride, netaram nol bitartrate, norepinephrine bitartrate,

phenyl| ephriga@Phy B0 drtieg 20w dlapdbeni)ne hydrochl ori de, and
pseudoephedrine sulfate. The at | east one adrenergic bl ocker

t hol yti i I ' .
(symathol YU C)rue gchPoftdiesbiclieicsel SRRy PEL M a9 LR For,

nmesylate, ergotamne tartrate, met eate, and prop
hydr ochl oracetemindplenaaspirmashioling enagadsametrishlieylise ldefluneshh xaditnagmesivbe at | east
one selected from bac‘ ofen, caris,

pr odol chl or zoxazqne, . cycl obenzapri ne
hydr ochl oAiRIteAPheab|oations BestApIdHhatoaiammriary doascrn e eaft @pn selected
hydr ochl org -+ af: : PRSE b -l east one
sel ected o?'gcrzﬁl%tgglg?ﬂﬁog@ng‘%%@% gltﬁg,u{cm sat Eg@i&?f’r %t?n&ﬁg{éﬁhgﬁreo?&d%i%%ri um
chl ori de, fhrhiprofim] iboprofinpinidomethagimindonosthacin dodomm tihydmieplestoprofen) ietdiolaer de,
rapacur oni um bromi de, rocuroni um bronm de, ucci nyl chol.ine chl oride,
t ubocur ar P& S H@m&F@ev@@%ﬁi%ﬁﬁ%%Fﬁdﬁ'@’ ‘?("Sé‘&zmel’lb".x}caﬁb Tolecox1b,

and sulindac. The at least one narcotic or opioid analgesic can be at least one selected from
alfentanil hydrochloride, buprenorphine hydrochloride, butorphanol tartrate, codeine
phosphate, codeine sulfate, fentanyl citrate, fentanyl transdermal system, fentanyl
transmucosal, hydromorphone hydrochloride, meperidine hydrochloride, methadone
hydrochloride, morphine hydrochloride, morphine sulfate, morphine tartrate, nalbuphine
hydrochloride, oxycodone hydrochloride, oxycodone pectinate, oxymorphone hydrochioride,
pentazocine hydrochloride, pentazocine hydrochloride and naloxone hydrochloride,
pentazocine lactate, propoxyphene hydrochloride, propoxyphene napsylate, remifentanil
hydrochloride, sufentanil citrate, and tramadol hydrochloride. The at least one sedative-
hypnotic can be at least one selected from chloral hydrate, estazolam, flurazepam
hydrochloride, pentobarbital, pentobarbital sodium, phenobarbital sodium, secobarbital
sodium, temazepam, triazolam, zaleplon, and zolpidem tartrate. The at least one
anticonvulsant can be at least one selected from acetazolamide sodium, carbamazepine,

clonazepam, clorazepate dipotassium, diazepam, divalproex sodium, ethosuximde,
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531-84 of Nursing 2001 Drug Handbook.) The at |east one antihistam ne can be
at | east one selected from bronpheniram ne naleate, cetirizine

hydr ochl ori de, chl orpheni ram ne mal eate, clenastine fumarate,

cypr ohept adi ne hydrochl ori de, di phenhydram ne hydrochl ori de, fexofenadi ne

hydrochl ori de, |oratadine, pronethazine hydrochloride, pronethazine
theoclate, and triprolidine hydrochloride. The at |east one bronchodil ator
can be at | east one selected fromal buterol, albuterol sulfate,

am nophyl I ine, atropine sulfate, ephedrine sulfate, epinephrine, epinephrine
bitartrate, epinephrine hydrochloride, ipratropium brom de, isoproterenol,

i sopr ot %ﬁiﬂ@ﬂytoiﬂ)(&ﬁ%h%é%ﬂ)&lﬁn, 1R ORTeHeChRARk ufikl Bl SphehSiabibut er ol

hydrochl ori de, netaproterenol sulfate, oxtriphylline, pirbuterol acetate,
sahnet erpbknobarbithloatmm, phetytoim lpheryteinlséditm, pengtomsedpphy(ekiended),50 The at | east

one expectaorant.or..antitussive can be at | egst one selected fro

benz onaPRrRIste dkabiAe iR Biide PR aer bRt sl o Al e phmet

hydr obr qgdstighe afitiddpeaabantl e ATBeNR leaktytecQEIREd Ho@ anfilviptyliae 8$drdchiid, hydr onor phone
hydrochl ori de. Thé at | east one m scell aneous respiratory drug can be at

| east onaiiptybioe pandate rnwseiyd, bypropiondydroblaetidereitdlepramdiydioproopdenat e,

beract ant, .budesani.de, . cal factant. r spdi u or.nas al f a,

epopr os CIRIPAEEN BH{ocHIorp-JB paine RIS heBarHiE R r A5 Abeidiksist

sodi um hy&&%@lﬂéﬁ&?h{ﬁlpm&Hydrdibﬂdriﬂe,zﬁh{fﬁﬁnﬁﬁdﬂaﬁf&tc[‘ﬁh@&ﬁpiﬁ&ﬁ%ﬁﬂéd&e
zafirlukast, and zileuton. (See, e.g., pp. 585-642 of Nursing 2001 Drug
Handbootygrogileridg, npapiylinstydwshlatdel pamzeandtardrochioride phendlzingsudfate, can be at

| east one,sel ected. fram. alum num carbaonate, alum num hydroxide. cal ci um
car bonatsgr,traﬁ?é%y rcgiogfae’ntﬁa&#@%qrﬁ mehsygl?)tgk“f‘ﬂ‘é?mﬁ eﬁ%gsi?alﬁ%%gmﬁ#da’gp?ret hi cone,
and sodihyafobhleadd) Omta€leadtidfe aitiahfREL drif Gan Kb £ Rattione s€lbaydBom alpgddolst,0ne
solubilizer can be at |east one selected from pancreatin, pancrelipase, and

ur sodi olbusprieae hydrpehderidegeidordiszengxidey ehdendiagenexisle hydrorklgsde, lorazepatect ed from

attapul gi t NI spr u i gyl,at cal.Ci r hophi i phenoxyl at e
hydrochlgh ro?aésel%h%%%?% og‘?’%émg‘)uof’?’éﬁfé’fﬁgé’%‘é’%% ’?eé,%%’él? fr%eg’f‘#%f( létlget ate, opium
tinct ur eydadoidy, HydrbkyrineTRmobte AoRizepat,ettphrobh@atdf midaeslhmbRérotidyadd, ve can be

at | east one selected from bi socodyl, cal cium polycarbophil, cascara

sagr ada and gXeeenamn. s By 2 depstans papsychqticideugaap pe et leash opescdectddrompla
f1 uf doxtifAchom AR RlarSlblorigdA53AE. ARHEhaHRe HI0GHSRIF AU SLUGRLI N
| act ul ose, ‘magnesi um citrate, ghesi um hydroxi de, gnesi um sul'tate,
met hy| cdlupldnasiee hydrochl@idephdloperiddly Rilbydridiobdecanoate, haloperidol lactate, loxapine

hydrochloride, loxapine succinate, mesoridazine besylate, molindone hydrochloride,

olanzapine, perphenazine, pimozide, prochlorperazine, quetiapine fumarate, risperidone,
thioridazine hydrochloride, thiothixene, thiothixene hydrochloride, and trifluoperazine
hydrochloride. The at least one central nervous system stimulant can be at least one selected
from amphetamine sulfate, caffeine, dextroamphetamine sulfate, doxapram hydrochloride,
methamphetamine hydrochloride, methylphenidate hydrochloride, modafinil, pemoline, and
phentermine hydrochloride. The at least one antiparkinsonian can be at least one selected
from amantadine hydrochloride, benztropine mesylate, biperiden hydrochloride, biperiden
lactate, bromocriptine mesylate, carbidopa-levodopa, entacapone, levodopa, pergolide
mesylate, pramipexole dihydrochloride, ropinirole hydrochloride, selegiline hydrochloride,
tolcapone, and trihexyphenidyl hydrochloride. The at least one miscellaneous central nervous
system drug can be at least one selected from bupropion hydrochloride, donepezil
hydrochloride, droperidol, fluvoxamine maleate, lithium carbonate, lithium citrate, naratriptan

hydrochloride, nicotine polacrilex, nicotine transdermal system, propofol, rizatriptan
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gl ycol or electrolyte solution, psyllium senna, and sodi um phosphates. The
at least one antienetic can be at |east one selected from chl or pronazi ne
hydrochl ori de, di menhydrinate, dolasetron nesylate, dronabinol, granisetron
hydr ochl ori de, meclizi ne hydrochl oride, metocloproam de hydrochl oride,
ondansetron hydrochl ori de, perphenazi ne, prochl orperazine, prochlorperazine
edi syl ate, prochl orperazi ne nal eate, pronethazi ne hydrochl ori de,

scopol am ne, thiethyl perazine nmal eate, and tri nmet hobenzam de hydrochl ori de.
The at |east one antiulcer drug can be at | east one selected from
cimetidine, cinetidine hydrochloride, fanotidine, |ansoprazole,

m sopr ost dknzoatiezabitchiniing hydrehloside nenohyalse g rsometriptancdeaimte, tagrité di ne  bi snut h

citrate, ranitidine hydrochloride, and s | f . (S . g. . 643-95 of
Nursing 29 YCW‘HS@’ P%%%ﬂs'awkmﬁn-s SRS oD, Shat0 Sibirs oob el Bark e o

| east one sel ect epl from bet anet hasone, bet anet hajsone acetate or _

bet anet hasone §adiLumpPHRMPRiLeic P@g?ﬁﬁ&éﬂrﬂﬁ%ﬁﬁﬁ&%)‘éﬁﬁ bPBQé@m&%el,e&@&t' sone

acet at e, dexamet hasone, dexanet hasone acetate, dexanethasone sodi um
phosphat e frofd hatfranechol clslonde, edreptwineim biyldride oedstigmine brémde oeostighemne acet at e,

hydrocorti sqgn i.onate, . hydrocorti sone, sodi u hogphat e, . hydrocorti sone
o um suGET RS RBP Ry BB S oired PRATOFBPEBIRTSOF ole A igHiene,
et hyl pr e‘iﬁﬁc%@iiﬁé?@ic%%bé‘éﬁléa%e@@l%&ed frBﬁﬁﬂx%bﬁQ 'sﬂﬂ!ﬂﬁe, dﬁl!y@féﬁﬁﬁﬂy&ﬂﬁhﬁﬁ@&,at e,

pr edni sol one sodi Um phosphat e, predni sol one tebutate, °~ prednisone,
t ri anci nolghmeepyrtolite ydseyiming hyosyamindsylfategrepantiniiatobwide, stopaaniee. The at

| east one androge anabol | ¢ st.er oi an be . at,.l eagst one selected from
danazol - PP EHES DLV BrEe Aid SogPo BLTisaRBETon aHeR B e AU IR,

nandr ol 0”%syl&{b@fhlaﬁfﬁﬁbﬁ&%ﬁ,betaﬂ%h@%h@E&éh@ed fréfe AbKRARIE APdreHIGRIRAE Shamine

test osterone enant hate, testosterone propionate, and testosterone

t r ansder nmélydrogiderdn, niFtazsaminol| bitadrate; nerepepluipe hitantrajs; pepmylephringdydipehlarid¢,east
one selected from,.esterified estrogens st radi.ol ., est.radi ol .cypi onate,
oot aai o rahbREhEochiofe &30 pAGRanaGT. SER L e bR R Bl ot o
est r ogens b{deReH (s\aAp ABblyticP SdnHeRik Rabtne 8618¢t8/ frorf FiyafbelotanhdinByllate, €St r adi ol
and desogestrel, ethinyl estradiol and ethynodi ol diacetate, ethinyl

estradi ol exgotrminetagtpie mpatysergidp impjaates and prapeholalitydeachionideli Bhe alileasicanst e,

et hinyl esiradi ol and. | evonor trel thipyl .estradi ol and.norethindrone,

cthinyl ootPa BhscliSiaxiy R shonc BB Fom o RlrR o ko anc

nor gest i MehRrzoRhZdnBYdyc®bézastine hyaioeh1oAdd) Asitfodine s6dilitettRedrbaagt1 Odndand

nor et hi ndrone and acetate and ferrous fumarate, |evonorgestrel,

medr oxy pr ¢gatdise Bydroetderidgt dhe at least one neuromuscular blocker can be at least one selected

" from atracurium besylate, cisatracurium besylate, doxacurium chloride, mivacurium chloride,

pancuronium bromide, pipecuronium bromide, rapacuronium bromide, rocuronium bromide,
succinylcholine chloride, tubocurarine chloride, and vecuronium bromide. (See, e.g., pp.

531-84 of Nursing 2001 Drug Handbook.)

The at least one antihistamine can be at least one selected from brompheniramine
maleate, cetirizine hydrochloride, chlorpheniramine maleate, clemastine fumarate,
cyproheptadine hydrochloride, diphenhydramine hydrochloride, fexofenadine hydrochloride,
loratadine, promethazine hydrochloride, promethazine theoclate, and triprolidine
hydrochloride. The at least one bronchodilator can be at least one selected from albuterol,
albuterol sulfate, aminophylline, atropine sulfate, ephedrine sulfate, epinephrine, epinephrine
bitartrate, epinephrine hydrochloride, ipratropium bromide, isoproterenol, isoproterenol
hydrochloride, isoproterenol sulfate, levalbuterol hydrochloride, metaproterenol sulfate,

oxtriphylline, pirbuterol acetate, salmeterol xinafoate, terbutaline sulfate, and theophylline.
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mest ranol and noret hi ndron, norethi ndrone, norethindrone acetate,
norgestrel, and progesterone. The at | east one gonadroptropin can be at
| east one selected fromganirelix acetate, gonadoreline acetate, histrelin
acetate, and nenotropins. The at | east one antidiabetic or glucaon can be
at | east one selected from acarbose, chlorpropam de, glinepiride, glipizide,
gl ucagon, glyburide, insulins, nmetform n hydrochloride, mglitol,
pi oglitazone hydrochloride, repaglinide, rosiglitazone mal eate, and
troglitazone. The at |east one thyroid hornone can be at |east one sel ected
from | evot hyroxi ne sodium I|iothyronine sodium liotrix, and thyroid. The
at | east L i cted from
ot hi ragor o tehshShebihor ARk 0P ntl of Bk B Bivc EFtEim BB oREREY 01
propyl t Roddimeslidsphate dodeiretsuliste] dediraaeth¢rpbati hydrobooknide, diphichhydramihest r ong
i odi ne sol ution. The at,Ieagt one pituitary hornone can be at |east one

191,

sel ect edydroelHPEes: grafspesypiapd hydsegatphons hydrashloridpn T hedileastenst at e, | euprol i de

acetate,. : i i i in, and vasopressin.
The at  PUERIEERAPRSICE Sl A bt ARk oAU Rorf ATAGRRIR, Sl ected from
cal ci f edeclbmethasonk Uipropior{atey beragtant, Brlesonidencaifatiand, olmolyncadinid, domlase

di hydrot achysterol, and etidronate disodium (See, ehg. , éq%o 696- 796 of

Nur si ng 2daEPopsesignaliseripgottunisofide, fhiticpseng progipaaty; meweiukast sof1¥8, at | east one
sel ecte ; : ' : Lde: s0d) ' ' ochl ori de,
Durret any discrn? St ol iztfian, ERLARGHARH i Al ilocf Bhi 2, YL,

f ur osemeds pphy&i-64dfdvunting 200 IdBrugi Hbelpeaki)de, nannitol, metol azone,

spi ronol actone, torsem de, trianterene, and urea. The at |east one

el ectrol yte repl acenent .. sol ution c t least one sel ected from

cal of um acet ne o R i iedieat Sc GtEIetie £t B ReeS! g SEieEid EPE ot o

cal ci umy Rl RkA R&HBnatS alusdikirh BaeRRE AaRiunt Bdrbonie, Magaanal taghigh Um | actate,
cal ci um phosphat e (di basic), calcium phosphate (tribasic), dextran

( hi gh- mby&oxides magnesighitoxidedsimiethigoné, andsoriim bidaghonalei Fhe 3t ledstorst ar ch,

magnesi ym chl ori de, magnesi um..sul fat.e, potassi um acet at e t assi um

bi car boflEEIve sBeaTs pr BT P o epiltosy stk frtetng sg L Fomgangrieting 7 ' et f on,
Ringer' sahdiélifatd, and Grsatidlatiae at lead dnd adidismhedll cah be 8t leakheneXeldcRAFonPNe
acidifier or alkalinizer can be at |east one selected from sodi um

bi car bortapgitsoblismmhl subsaliedate, calvinm polyesrbrphilndiph¢rondatediydrochlpride 1gl7- 833 of
Nur sing_ 2001 Dr. ndbook. ) The at | east one hematinic can be at | east one
sel ect eaé?qu(}?ﬁ‘*lg’%’ lgc‘iali’grm%‘ﬁ%?étfeé)}ﬁ? %cre%%gpm& %cgﬁg’taélfl PP} HRETS ) £ at e, ferrous
sul f at e (daghiphefhled). TR at k5t drRNaxatit® BantRa01 et one BEILAMEREEH BidoB&yl, calcium

polycarbophil, cascara sagrada, cascara sagrada aromatic fluidextract, cascara sagrada

fluidextract, castor oil, docusate calcium, docusate sodium, glycerin, lactulose, magnesium
citrate, magnesium hydroxide, magnesium sulfate, methylcellulose, mineral oil, polyethylene
glycol or electrolyte solution, psyllium, senna, and sodium phosphates. The at least one
antiemetic can be at least one selected from chlorpromazine hydrochloride, dimenhydrinate,
dolasetron mesylate, dronabinol, grmﬁseUOn hydrochloride, meclizine hydrochloride,
metocloproamide hydrochloride, ondansetron hydrochloride, perphenazine, prochlorperazine,
prochlorperazine edisylate, prochlorperazine maleate, promethazine hydrochloride, |
scopolamine, thiethylperazine maleate, and trimethobenzamide hydrochloride. The at least
one antiulcer drug can be at least one selected from cimetidine, cimetidine hydrochloride,
famotidine, lansoprazole, misoprostol, nizatidine, omeprazole, rabeprozole sodium, rantidine
bismuth citrate, ranitidine hydrochloride, and sucralfate. (See, e.g., pp. 643-95 of Nursing
2001 Drug Handbook.)
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I ron conplex, and sodiumferric gluconate conplex. The at |east one

anti coagul ant can be at |east one selected from ardeparin sodi um

dal teparin sodi um danaparoid sodium enoxaparin sodium heparin calcium
heparin sodium and warfarin sodium The at |east one blood derivative can
be at | east one selected fromal bumn 5% albumn 25% antihenophilic
factor, anti-inhibitor coagulant conplex, antithronbin Ill (human), factor
| X (human), factor I X conplex, and plasma protein fractions. The at |east
one thronbol ytic enzyne can be at |east one selected from alteplase,

ani strepl ase, tepl ase (reconbi.nant), streptokinase, an r oki nase. ( See,
g ob. 834 BB SReaR e REC AR SR TSR P B RO e al kyl at | ng
drug can BaaRAbthh@ASiceRCoihfedRHold BRBHHOkHIRR, betaRERMRIn8kbdamCar nust i ne,
chloranbuci |, cisplatin, cyclophospham de, ifosfam de, |omnusti ne,

mechl or et phosphate, rgdisoeHeetategd dexamethasomk atexamrethaloat asetate; dexuidtimsombesodium
streptozocj n, 53 nozol om de,  and. t hi ot epa. . The .at | east oralg antinetabolite
can be. at PRHASJHEroCRTSeRLAFS eleo R roegpiseRc BHTERESTtiEans ap p B o) P i ne,

floxuri di gyiodatds ﬂg{:ﬁ&hﬁ%ﬂ bR n@%ﬁsghﬁtle}@ﬂfﬁ%ﬁﬁ&ﬁe sodidRR XN AE £ 2,

mer capt opuri ne, ot rexate, trexate sodium and thioguani ne. The at
| east onematityiprednisoloneméth@pridaselone satatehmethtylpredisblonn sodiwhnautoamhtd, r om

bl eonycin syl f at e, actinonycin, daunorubicin citrate |jposomal,
daunor ubl EIHRRGIR, BT BB SSHAD PSSR HySHE eRrBpueredBRBRa Febie
hydr ochl obidgisbAd) RRRIFRIolonRPiriaiRinGioAe BN bR trdficinbRas aialbethte. The at least

hydrochl oride, mtonycin, pentostatin, plicanycin, and valrubicin. The at
| east oneonaandregen pt awbolic sttraid eahbe atledst pmsetectsd|frontdangzol, fleoxamesterass, one

selected fr anastrozol bi cal ut am d est ranust.in hosphat e sodi um
exemest ang}eﬂﬁtﬁ.{%ﬁqr _ :nﬂ@g(é?‘é‘? ‘?eﬁa%?@ _%?@019116&136598?18?5‘?’8??395&“?%6 acet at e,
megest r ol tR&8leAing cypionatt, dd¥tddRrore@Bhthate ReststctdHe Propidtted hiClegbferonsind

torem fene citrate. The at | east one m scell aneous antineopl astic can be at

| east one trasdemeal sxstenr. chhecat prastarierssitagen brprobéstia c@abmasileast aigcseleeted BOB) (1 ve

I ntravesi cal dacar bazin docet axel . et oposide, etoposid osphat e,
gorci t abi REHBETHED. Etiqh RaFR L RonaS P BaRP BFreBhaRRE st SERARRE e rone
hydr ochl ogjstten, chigadidl valéRke, eRRGRADRbMASHed) RBTOHIPRE, it icstiadid) @kiayibazi ne
hydrochl oride, rituximb, teni {)03| de, topotecan hydrochl oride, trastuzunmab,

tretinoi nestiadiod padsdaseresisell ¢ething! estrpdiokandtethyaodiol disgetste, atiny psisdiel #idne

| east - one drERueh EE saior Rie ot SHSE S b R BRR et o e
ethinyl estradiol and norethindrone, ethinyl estradiol and norethindrone acetate, ethinyl
estradiol and norgestimate, ethinyl estradiol and norgestrel, ethinyl estradiol and
norethindrone and acetate and ferrous fumarate, levonorgestrel, medroxyprogesterone acetate,
mestranol and norethindron, norethindrone, norethindrone acetate, norgestrel, and
progesterone. The at least one gonadroptropin can be at least one selected from ganirelix
acetate, gonadoreline acetate, histrelin acetate, and menotropins. The at least one antidiabetic
or glucaon can be at least one selected from acarbose, chlorpropamide, glimepiride, glipizide,
glucagon, glyburide, insulins, metformin hydrochloride, miglitol, pioglitazone hydrochloride,
repaglinide, rosiglitazone maleate, and troglitazone. The at least one thyroid hormone can be
at least one selected from levothyroxine sodium, liothyronine sodium, liotrix, and thyroid.
The at least one thyroid hormone antagonist can be at least one selected from methimazole,
potassium iodide, potassium iodide (saturated solution), propylthiouracil, radioactive iodine

131

(sodium iodide “°'I), and strong iodine solution. The at least one pituitary hormone can be at

least one selected from corticotropin, cosyntropin, desmophressin acetate, leuprolide acetate,
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basi | i xi mab, cycl osporine, daclizumab, |ynphocyte inmmune gl obulin,

mur ononab- CD3, nycophenol ate nofetil, nycophenol ate nofetil hydrochl oride,
sirolinus, and tacrolinmus. The at |east one vaccine or toxoid can be at

| east one selected from BCG vacci ne, cholera vaccine, diphtheria and
tetanus toxoids (adsorbed), diphtheria and tetanus toxoids and acellular
pertussis vacci ne adsorbed, diphtheria and tetanus toxoids and whol e-cel
pertussis vacci ne, Haenophilius b conjugate vaccines, hepatitis A vaccine
(inactivated), hepatisis B vaccine (reconbinant), influenza virus vaccine
1999- 2000 trivalent types A & B (purified surface antigen), influenza virus

vacci ne 9o QeRichiropia) %ﬁiaﬁ&ﬂlg%)glaﬁf $inBarldSHABYpréssiAN TAE at Riktiohé ed subvirion),

0
i nfl uenza virds vaccine 1999-2 trivalent types A & B (whole virion),
Japanes epagatbepitdike diug canbe st least onseelgcied £tnmi va¢itedio], dalcitenigi(Beway, vacci ne

(reconbi nant . asl es..and s and.rubel |l a,.viyus ccine (live),
nmeasl| es Cﬁﬁ:&oﬂlﬂoﬁﬂ%@%d%‘ﬂ%@ildém@fqi%ggg?fﬁﬁéwﬁu ?Ifa(‘FedlﬁcE‘{"(gﬂu Cd§e- RMbasl es
Virus vagel7ug of Mien2ddoe ek efhhdbd¥R)i Ngococcal 54 pol ysaccharide vacci ne,
munps virus vaccine (live), plague vacci ne, pneunpbcoccal vaccine

(polyvalent), poliovirus vaccine (inactivated), poliovirus vaccine (live,
oral, trival ditept leasiphediurefigean breat(easseneseleyted frami asstagelawidée (human di pl oi d

cell), rubell.a .and nps._.yi r acaine . (live bella virus vaccine (live,
ot t enuat o fubd ool BERSe. bbbl bRt ddRRRfRE | ol o
vacci ne sofiud, bthadryriibaéid, Messemite, Kydrichldrehiakile, ihdaphaidd, Manmifl, tsaslehme] de

vacci ne, varicella virus vaccine, and yellow fever vaccine. The at |east one
ant i t oxispirerolaciome; tpesamides irnpereng, andwse. Bheatdesteanestectrplyta Girepldcemenlow spi der
antivenin, . [ tl.ven R 1.ph [l At.j t oxi n

(equi ne)S,()lufgtlf*rr;r%8 é‘a’rag?e%%t O?IEIS%/llgﬁg&)glr)\ ic&gﬁﬁ%&%ﬁt\%bﬁ?ﬁﬁﬂ éeagtgc{na%héeldlﬁmnélmne serum can
be at | ehtdridevalcieh Cittaepcd]léiomn gobicriaeg adlcivin ggceptatd)l feciginQiadondte, calcium
(intraveneous),  hepatitis B inmune globulin ghuman i mmune gl obulin

I o iyl ansEbale 103510 SRRV EBRAgS (e b et B GREROR  ( huran)

respiratgor i i i Bpéllxl- 1.0 S n), Rho(D
im"nFJ)ne g %%lbtﬁl}i%d%n Pfe&ﬁl(%r(g)g?%quuegdg g g@%‘k@%ﬁé}g@éﬁg%ﬁ%mn) ,( )

t et anus sulfapetagsioflacetate( potasium biearbonass, potadsivm eldstids, potassinm glhugomiey| i n.  The
at | east_one hi.ol ogical response nodifier can be at |east one selected from
al des| eUkinger sanjgriionnRipeens jgchgn dagtated), @%M@O%et@? &t legst onsyj ect i on,

i nterferqm: - - j [ - . I LOF: al fa-2b
(r ecorbi R bFiRilinider el b el ERShe Siefled Fobd SEAMYRARIute, bBERILLAL M

i nt er f erand tgawiamide, (Seyagl, ppl 7838106 drksing 28] Drug Handbook.)

The at least one hematinic can be at least one selected from ferrous fumarate, ferrous
gluconate, ferrous sulfate, ferrous sulfate (dried), iron dextran, iron sorbitol, polysaccharide-
iron complex, and sodium ferric gluconate complex. The at least one anticoagulant can be at
least one selected from ardeparin sodium, dalteparin sodium, danaparoid sodium, enoxaparin
sodium, heparin calcium, heparin sodium, and warfarin sodium. The at least one blood
derivative can be at least one selected from albumin 5%, albumin 25%, antihemophilic factor,
anti-inhibitor coagulant complex, antithrombin IIT (human), factor IX (human), factor IX
complex, and plasma protein fractions. The at least one thrombolytic enzyme can be at least
one selected from alteplase, anistreplase, reteplase (recombinant), streptokinase, and

urokinase. (See, €.g., pp. 834-66 of Nursing 2001 Drug Handbook.)

The at least one alkylating drug can be at least one selected from busulfan,
carboplatin, carmustine, chlorambucil, cisplatin, cyclophosphamide, ifosfamide, lomustine,
mechlorethamine hydrochloride, melphalan, melphalan hydrochloride, streptozocin,
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oprel vekin, and sargranpstim (See, e.g., pp. 964-1040 of Nursing 2001 Drug
Handbook.) The at | east one ophthalmc anti-infective can be selected form
bacitracin, chloranphenicol, ciprofloxacin hydrochloride, erythromycin,
gentamcin sulfate, ofloxacin 0.3% polynyxin B sulfate, sulfacetam de

sodi um 10% sul facetam de sodi um 15% sul facet am de sodi um 30% tobramycin,
and vi darabi ne. The at | east one ophthalmc anti- inflanmtory can be at

| east one sel ected from dexamet hasone, dexamnet hasone sodi um phosphat e,

di cl of enac sodi um 0. 1% fl uoronet hol one, fl urbiprofen sodium ketorolac
tromet ham ne, prednisol one acetate (suspension) and predni sol one sodi um
phosphat e tenfazolomtide; apd thidtepaatThe eblsast oneantimstdbolitcaan be ableast erssseleoied froel ect ed
from acetyl ochqgl.i ne chl.ori de, .. carbachol (intraocul ar ar bachol (topical),
cohot b oplERea bR GBSR. syabin oo MeRiab SRR bt SRRERIE g

pi | ocar pi medrBkuréd Frerchpptine Rembir&RSe, MEBotBtdtE sddiin RRdIhiohRARE. FREatsel ect ed
fromatropi ne sulfate, cyclopentol ate hydrochloride, epinephrine

hydr ochl ol¢asteone epiibietxhantineopiastia tan bea hestanp is¢lected/ fromihiesmiydm sulfiteny| ephri ne
hyd hl or.i de, . | am pe. hyd 1 de,, 55 and ' i de. The.at | t
one. opht hapHRETYEBLEAGE PRI e BhepaL cappnbiein B dRe fororbisi | o
naphazol i medrBysSd i@ drélficin B¥BEH SR 1ipdSohi HpRabicf RydfochRitide, igdirbydr ozol i ne

hydrochloride. The at |east one m scellaneous ophthal mic can be at |east one
sel ect ed fhydraehlendenoiitomiydin gentoptatingiiicamyeln, and walzphi¢inl Thyalrleashonsr i de,

bri noni di ne.tartrat arteol ol drochl orid di pivefrin hydrochl ori de,
dor zol ani &Em}?%lla%tb%tﬁ%tr 'tﬁréfho é’g{‘%ﬁeeca&ibfﬁ{rlﬁ ng’lé? Se?#%oﬁ'oé% tﬁozggedi um
ket ot i f en pfcdBndle estraidHAPHIRSHhatd RARRY RREREstany dhRsHIde! gdderelin®etaly, anol ol
hydr ochl ori de, sodi um chl ori de (hypertonic), and tinolol naleate. The at

| east one lestozeleclauprolide asetaleomegesplacstatcenilusamitle, dampifanceitaie, destodastdngni de

peroxi de, _.ch] oranpheni col~ a triethanol anin 0 ept i.de

D1 eat e- coRtbiran it Flie, Toe3E Rpst oht FietBe AR Ba RSB BR Rt lpstope.  sei ect ed
from becl ggedtibsomasshirsinipé, dadlles Ciludasonkiie(BERN@NE imavasidal)adLarbefhgiephr i ne
hydrochl oride, flunisolide, fluticasone propionate, naphazoline

hydr ochl odpestaxeh gippasides stoppude phpgphata, erpeitabine hydieghlaride ioteed®ir ochl ori de,

t et rahydr e . | i i . ' tazol i ne
hyclr och oy gebigidt A B it Sne e IBRECARHRE BaciAER) AR B iR RTCL ° O 0
at | east codiumppetarbadine Hydfoeblorite; ritéimbl, taipdsiizstopoeeanstsdrchiondd, r om
acyclovir, anphotericin B, azelaic acid_ crea bacitracin, butoconazol e
nitrate, CIRSTAERMAPe Irptmomy Yptblpstine sulfate, vincristine sulfate, and vinorelbine tartrate. (See,

e.g., pp. 867-963 of Nursing 2001 Drug Handbook.)

The at least one immunosuppressant can be at least one selected from azathioprine,
basiliximab, cyclosporine, daclizumab, lymphocyte immune globulin, muromonab-CD3,
mycophenolate mofetil, mycophenolate mofetil hydrochloride, sirolimus, and tacrolimus.
The at least one vaccine or toxoid can be at least one selected from BCG vaccine, cholera
vaccine, diphtheria and tetanus toxoids (adsorbed), diphtheria and tetanus toxoids and
acellular pertussis vaccine adsorbed, diphtheria and tetanus toxoids and whole-cell pertussis
vaccine, Haemophilius b conjugate vaccines, hepatitis A vaccine (inactivated), hepatisis B
vaccine (recombinant), influenza virus vaccine 1999-2000 trivalent types A & B (purified
surface antigen), influenza virus vaccine 1999-2000 trivalent types A & B (subvirion or
purified subvirion), influenza virus vaccine 1999-2000 trivalent types A & B (whole virion),
Japanese encephalitis virus vaccine (inactivated), Lyme disease vaccine (recombinant OspA),
measles and mumps and rubella virus vaccine (live), measles and mumps and rubella virus

vaccine (live attenuated), measles virus vaccine (live attenuated), meningococcal
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clotrimzol e, econazole nitrate, erythromycin, gentamcin sulfate,

ket oconazol e, nmafeni de acetate, netroni dazole (topical), mconazol e
nitrate, nupirocin, naftifine hydrochloride, neonycin sulfate,

ni trof urazone, nystatin, silver sulfadiazine, terbinafine hydrochloride,
terconazol e, tetracycline hydrochloride, tioconazole, and tolnaftate. The at
| east one scabicide or pediculicide can be at |east one selected from
crotamton, |indane, pernmethrin, and pyrethrins. The at |east one topical
corticosteroid can be at |east one selected from betanethasone

di propi onat e, betanet hasone val erate, clobetasol propionate, desonide,

desoxi nﬁ&@%&%a@%&&m B&%Wmsd@iééiﬁgflﬁéﬁ PliEus ftckt) AARANRLA.valifd Or asone
di aceta fl'uoci nol one acet oni de uoci noni de, flurandrenol

fl uti cagmieapmppaivaires vaecihe (inamticreted), mldnrvuumchmr(hye lxad) tocadertt), s:fhm acet at e,

hydrocortlso bytyrate, h dro ori sqQne.val ra rretasone furoate, and
EY S e Hese B adsotheth bies vedsate (haman aipioid Cef b Qe asd Grimsgs R §2SH81  Dr ag
Handbooh“)e 5§beTﬂevnﬁ§ vic‘éﬁ&% "(hﬂenﬁtéﬁ'uﬁt%&‘)‘ Rta81s 19xBRI ﬁéso%ﬂ) l?é%alﬁfs tdx%ﬁist one

sel ected from vitamn A, ifam n B conpl ex, cyanocoba amn, folic acid,

hydr oxotihhid), a}rphm,d \llaemmn(wml) typhalkionacnme (pmatcralh), typhe;dl\h@niyd@chqr;duel doxi ne

hydr ochl or i de, @arflawn thl(f 1 th%:l:_lrochlo;,lthS V|tam . Vvitam n D,
chol ecal et Grice GBEAPERGe Yt Yo Naq5 0 gﬂ&k@astaam E%’PE Ferol,

par i cal gidvahin caipk 8iMeddt bne eéléc@mﬂbﬂ%lmew%pl&hxﬁtp«@ﬁql ORaligaodi um f I uor i de,
sodium fluoride (topical), trace elenents, chrom um copper, iodine,

nanganeMvegehémlumlena)ndﬁphﬁhnna anfieximfeqisa)s amdridicrigns fwiies antiverim Ehe dteast one
selected from.am no acid inf | 1in no .acid fusions in
doxct r oo RE BB sePfh Fer Pt o] s SEFE) Pom Tbnesiftds BonfreaifilRon wi ¢
el ectr 0#1%11&@@11&611551 P¥P LGS B, imAitinG @loblifl (Huffat) lnﬁﬁﬁmf: globtiPitrheudcaladrur e, am no
acid infusions for hi gh netabolic stress, amno acid infusions for renal

fai | ur eimuiang glob@in in@aveaons) mbish smmanrilobrla (hw%)arqsplmwrg Bymald@@s ( See,

go?rpbs:o%'rgu& %IP gﬁﬁlemtrgééé%unst Qx@h}[(%(gﬁnﬁ ca mﬁ C{ﬁ; n%ll) Ih?bg)[ %lgg? yone of
any sui giebhn alﬁdv@bﬁ@@hmuﬁ), iU hnﬁﬁneagl&ﬁim({ﬁurhmgnaﬁvaﬁbﬂra%ﬁteﬂt i cal

conposi tion cor‘rltj)rl sing at least, one anti-IL- 12 antibody contacted or
adnmi ni siemege glgbying gibe at leastgg%wlqgrcglerﬁspoam wafifist canheiab t.Oﬁe P@@de%f such

(r)rggulsglt ieig{;” é&‘{sr om a%btofeaslwﬁgé%%q agonl S%te?&r%@&fogu@ @%adl e? zt a

TNF chenj iatkfefon ddfaagietorabihagy) itsitferod Nﬁ-maecdnmmm)omtmtmfmad, anti body or

interferon beta-1b (recombinant), interferon gamma-1b, levamisole hydrochloride,

oprelvekin, and sargramostim. (See, e.g., pp. 964-1040 of Nursing 2001 Drug Handbook.)

The at least one ophthalmic anti-infective can be selected form bacitracin,
chloramphenicol, ciprofloxacin hydrochloride, erythromycin, gentamicin sulfate, ofloxacin
0.3%, polymyxin B sulfate, sulfacetamide sodium 10%, sulfacetamide sodium 15%,
sulfacetamide sodium 30%, tobramycin, and vidarabine. The at least one ophthalmic anti-
inflammatory can be at least one selected from dexamethasone, dexamethasone sodium
phosphate, diclofenac sodium 0.1%, fluorometholone, flurbiprofen sodium, ketorolac
tromethamine, prednisolone acetate (suspension) and prednisolone sodium phosphate
(solution). The at least one miotic can be at least one selected from acetylocholine chloride,
carbachol (intraocular), carbachol (topical), echothiophate iodide, pilocarpine, pilocarpine
hydrochloride, and pilocarpine nitrate. The at least one mydriatic can be at least one selected
from atropine sulfate, cyclopentolate hydrochloride, epinephrine hydrochloride, epinephryl
borate, homatropine hydrobromide, phenylephrine hydrochloride, scopolamine hydrobromide,
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fragnent, a soluble TNF receptor (e.g., p55, p70 or p85) or fragnment, fusion
pol ypeptides thereof, or a small nolecul e TNF antagonist, e.g., TNF binding
protein | or Il (TBP-1 or TBP- 11), nerelinonmab, infliximb, etemacept,
CDP-571, CDP-870, afelinomab, |enercept, and the like), an antirheumatic
(e.g., nethotrexate, auranofin, aurothioglucose, azathioprine, etanercept,
gol d sodi um t hi omal at e, hydroxychl oroqui ne sul fate, |eflunom de,

sul fasal zine), a mnuscle relaxant, a narcotic, a non-steroid
anti-inflamatory drug (NSAI D), an analgesic, an anesthetic, a sedative, a
| ocal anethetic, a neuronuscul ar bl ocker, an antimcrobial (e.g.,

anmi nogl ycaesd tiepicamdanThef af igpat qnea)pht:hairriiqamaedrtstrictoram endtileast ale, selactedir bapenem
cephal osp r| n, ur or nol one, cro i d | Ci .a sul fonam de,
a tetracy pﬁgz,qu 0 ﬁﬂqdﬁ ‘?f‘rYB]BWé‘I’ hé(ﬂ“’éiﬁkopag FJéydI%FO(]:‘B?tl costeri od,
an anabol k648t ded ’Th@ afleR6he 1{céllaﬂ&d?{§ ?ﬂ@lﬁﬁ%mc cﬁxﬁ@%ﬁ‘%a@tl one 3elBYEd fibhonal , a
thyroid agent, a vitamn, a ca ciumre or none, antidiarrheal, an
antitussi upr,aclamdmeﬂwdmehlonde hctamiollmrﬂnoehlpnde Ibalmndme talmnateacmkolmdigul ant, an

R I T WG T
i mmnOSUpglﬁﬁn%&e‘ﬁ?so(iﬁnrﬂ etotﬁ%ﬂsﬂxﬂn tenﬁﬁn nﬁr)ﬂ&' RYH8nb ¢ hy cﬂ@&ﬂdrﬂérﬁggﬁ ra.rﬂ)lcgr owt h

hor none, ornone rep acenent rug, estrogen receptor ul-at or,
nydri ati chy«irocl;lmﬁdnpk@lgun plﬂandm(hlyyérmmcMQndgmmﬂql nzadeatea rifherat featiohe bg can mi tot ic

i nhi bi tor radi o eutj cal, nt| depr ess ti mapi c_agent, an
ant i psych@??@w%ﬂngﬁ%cgami’o% Ff"cS FRo eagré’fﬂﬁlﬁé{ﬂﬁﬂﬁw&&fﬂ f' dstiml ant,

donepezi | giethAofandife poifhept &M@atéreéhd&?sfa{eo Thedt ﬁ@ét%n@%m dhg c@{belamaét%qe
steroid, a leukotriene’inhibitor, a nethylxanthine, a cronolyn, an

epi neph_rl neleded ﬁtmalbe@omdthmedmk@ma(emmmmhdnncyﬂﬁm pmnephriae cyt oki ne
i ed t o nvdmgagde, pugisglyy filbasche opfonsi, SabhRfol 36 Frdrbehiorics, piisi @b i ages

are wel | Iy bilde, bty Rphrine3S@rocRlofds, té%h&c&o%lﬁ'hydro@lﬂ%de EhafciRtaeher apy
Handbook, 2"d Edition, Appl eton and Lange, Stanford, (2000); PDR

Phar macop@estenide andxyometRentine hydioehlorideo (65es, .22 0001041153 IQﬁNanﬁtB 2003 Drugar ascon
Publ i shi n?@ bﬁ”% Li nda, CA (2000), each of which references are entirely
i ncor por at ¥4 % gi n by reference. Such anti-cancer or anti-infectives can
al so include toxin nol ecules that are associated, bound, co-fornulated or

co- admi ni st er eGh¥ht1basténe 166 bntitFedhiné tREYat Mast iR sPle@S®Rbm acI®At, | on. The
toxin can optionally act to selectively kill the pathologic cell or tissue.
The amphotericin B, azelaic acid cream, bacitracin, butoconazole nitrate, clindamycin phosphate,
clotrimazole, econazole nitrate, erythromycin, gentamicin sulfate, ketoconazole, mafenide
acetate, metronidazole (topical), miconazole nitrate, mupirocin, naftifine hydrochloride,
neomyecin sulfate, nitrofurazone, nystatin, silver sulfadiazine, terbinafine hydrochloride,
terconazole, tetracycline hydrochloride, tioconazole, and tolnaftate. The at least one scabicide
or pediculicide can be at least one selected from crotamiton, lindane, permethrin, and
pyrethrins. The at least one topical corticosteroid can be at least one selected from
betamethasone dipropionate, betamethasone valerate, clobetasol propionate, desonide,
desoximetasone, dexamethasone, dexamethasone sodium phosphate, diflorasone diacetate,
fluocinolone acetonide, fluocinonide, flurandrenolide, fluticasone propionate, halcionide,
hydrocortisone, hydrocortisone acetate, hydrocortisone butyrate, hydrocorisone valerate,

mometasone furoate, and friamcinolone acetonide. (See, e.g., pp. 1098-1136 of Nursing 2001
Drug Handbook.)
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pat hol ogic cell can be a cancer or other cell. Such toxins can be, but are
not limted to, purified or reconbinant toxin or toxin fragnent conprising
at | east one functional cytotoxic domain of toxin, e.g., selected from at

| east one of ricin, diphtheria toxin, a venomtoxin, or a bacterial toxin.
The termtoxin also includes both endot oxi ns and exotoxi ns produced by any
natural ly occurring, nutant or reconbinant bacteria or viruses which may
cause any pathological condition in humans and ot her mammal s, incl uding
toxi n shock, which can result in death. Such toxins may include, but are
not limted to, enterotoxigenic E. coli heat- labile enterotoxin (LT),

heat - stabl e e!‘He% f RhQ6hE vitaho %&8‘&%9%1@ s? ﬁé’sele'“féﬂ%ﬂi'%%mlﬁ% er ot oxi ns,
toxi ¢ shock syndrone toxin-1 (T , ococcal enterotoxin A (SEA),

B ( SEB) ,wtamlﬁ:B(cSE@)ex, Smn@qmﬂ)alamm;ﬁihcantdehxmromcnbalmm leheovoiikealciBgch bacteri a

i ncl ude, .but are n st.rai. s of. a .spec of. ent erot pxj geni c E.
coli (ETEED Héar‘itné?’&f q@&fEChb’a@)"f’ pflavin, thl%‘?%“& 3‘08&05‘8?’ SHIBR G157 Hy)
St aphyl h

pyogenes) - St ga "’%h%%z‘%.’aggg%%@ I e R real AR RAREOL e
Shi gel | av1tanmﬂE; vltaamﬂKSinalgpghé phyomuigone, sofalnmfinerideassipes flesridediapical)Sal nonel | a

typhi, Sal m) ella 58 chol era-su Sal nonel 1 g enteritidis), Costridium
speci es W& § me@?@f%ﬁ?%ﬁ?‘f%@ﬁgganeﬁ SLRTHY; And 2t ?I)thelaéleasép%t ridium

botulin %ﬁmo@%ﬁ@@é’tqg’ﬁ%&r se%@@& 58 drfind acid %{fﬂgﬂsq

Canphl obacter fetus), Heliobacter species Hel | O)Bact er pyI on),
Aer ononasfusepeini @straés, gm,nerudmmﬁmans with electroltes, ammmldﬂignﬂlsianIWIith Aer ononas

cavi ae), .Ple nas s ello Yer erocal i t| bri os species
(o o aitsph B O dioss e e, fsions HrisBiline pbs arong st RSSOmoci on.

Ps eudonmopasmaabsiid s&@é%aamﬁﬂchcﬁtlﬁﬁ@ibﬂé?fb? fenal ﬁﬁﬁpe &xtose, fa%ﬁxh&on@%d | NTERNAL
MEDI CI NE, “3rd ed., pp 1-13, Little, Brown and Co., Boston, (1990); Evans et

al ., edsm¢dIBa®hanramlmeﬂes;t(Scms gofppl—U@ﬁf@.ofB@trdmﬁQﬂld@ﬂtgaH@dwkt)rol, 2d.
Ed., pp 239-254, Pl enum Medi cal Book Oo New York (1991); I\/andell et al,

Pri nC| ples a I nf e Chur chi
Li vi ngst one, qﬁ‘em %ﬁ'ﬁg%&mpo en?ﬁ%gﬂtlo% E“We 8??“?\175‘533 , 1l6th
edi ti on,leddessdofangsiFable aﬁabmvewumora% Fma phatmackitidal M crobl ol ogy

| mmunol ogy, 76:121-134 (1991?; Marrack et al, Science, 248:705-711 (1990),
the conte@mPgsiten GEmRIisnEt gntirlle-12 ﬁe@quwamtefdecb@nadn@mytewé teq pelby

o1 o N1 Bl chime B AN PRI LOFRONRS BRI P P GORARY | O O

the pre nprise ar least one tabl e
auxi | i arfirth&\¢6iphsing tltasnote delediet (ﬁ@m at least one TNF antagonist (e.g., but not limited

to a TNF chemical or protein antagonist, TNF monoclonal or polyclonal antibody or
fragment, a soluble TNF receptor (e.g., p55, p70 or p85) or fragment, fusion polypeptides
thereof, or a small molecule TNF antagonist, €.g., TNF binding protein I or II (TBP-1 or TBP-
1), nerelimonmab, infliximab, eternacept, CDP-571, CDP-870, afelimomab, lenercept, and
the like), an antirheumatic (e.g., methotrexate, auranofin, aurothioglucose, azathioprine,
etanercept, gold sodium thiomalate, hydroxychloroquine sulfate, leflunomide, sulfasalzine), a
muscle relaxant, a narcotic, a non-steroid anti-inflammatory drug (NSAID), an analgesic, an
anesthetic, a sedative, a local anethetic, a neuromuscular blocker, an antimicrobial (e.g.,
aminoglycoside, an antifungal, an antiparasitic, an antiviral, a carbapenem, cephalosporin, a
flurorquinolone, a macrolide, a penicillin, a sulfonamide, a tetracycline, another
antimicrobial), an antipsoriatic, a corticosteriod, an anabolic steroid, a diabetes related agent,
a mineral, a nutritional, a thyroid agent, a vitamin, a calcium related hormone, an
antidiarrheal, an antitussive, an antiemetic, an antiulcer, a laxative, an anticoagulant, an
erythropoietin (e.g., epoetin alpha), a filgrastim (e.g., G-CSF, Neupogen), a sargramostim
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to, diluent, binder, stabilizer, buffers, salts, lipophilic solvents,
preservative, adjuvant or the |I|ike. Pharmaceutically acceptable auxiliaries
are preferred. Non-limting exanples of, and nethods of preparing such
sterile solutions are well known in the art, such as, but limted to,
Gennaro, Ed., Rem ngton's Pharmaceutical Sciences, 18th Edition, Mck
Publ i shing Co. (Easton, PA) 1990. Pharnaceutically acceptable carriers can
be routinely selected that are suitable for the node of adm nistration,
solubility and/or stability of the anti-I1L-12 antibody, fragnment or variant
conposition as well known in the art or as described herein. Pharnmaceuti cal
exci pi ent SCYhESHJeRuking)h 8n igappizatio, esupwnogiobulip SRPBHEIUNPBWPiesie8€,, but are
not limt t. r LNS: Pept.] ) ' Lpids, r rat es
Cor g, "sudirismsB; G itiinenBolAEE, AR Biho, § bbihdHE reREnb o0 4l

ol i gosacchstrégde seceptor mvailaizs d nsydgiatis a cyeloplegis, anallidildtolgigera) floni ¢ aci ds,
esterified sugars and the |ike; and. pol ysacchari des or sugar polyners),

whi ch can 3ptmplakelite@ mitqtis ighibifor; Hradippbaamresubisal, bmiideriesrgntadntmanisagen,
i " % . | AL : i
et ude. s QR EEIRRAC an U nBRo PR pa IR, Yo RRALR, Sl SRS,

al bum n ( rtidtine, sp@kthivammedication, 2, betrugohibie an inkealed 5t8rolRE prlagketicas intitbitat]iano

aci d/ anti body conmponents, which can also function in_a buffering capacity,
i ncl ude almagthybanthine, aicrpanolyy, gn pRiRePhripe PRANROS, forBase Hhe PYmePIRe)@ aci d,

aspartic o 4 : - . . c i oni ne,
honyl &l anyiasine gEY EYELRE unudkhlef on Bl puakibE: BHAIOAT yok BudTEhire"
gl yci ne. Gt mtedds,ahgofNel m Bri3eUilL-dblIe2 fets.). (Bxtable dokezes ave@all kaswan icl ude,

o uconn T b Rc B AR Sl s FhRmsepkiany Hradbopbes Botiod ApBIFieact ose,
sucrose, tr celrl { i ke, ' : as
Laﬁxgél?b%ﬁord, er (?ﬂog,ﬁgm ?Hg'rﬂab(?oleia, "ParascBR bx&&@ﬁﬂﬁ'ﬁlgﬂ)gé%lﬁzyﬂ?ke; and

raf finose, ezitose, ma xtrins, dextrans, starches,

al di t ol s, DRehote Hstiom aiascoh Pubdyshingg Lomairidat @A (20089, teatiodf whigh iefesdncsoarbi t ol
(glucitol), ..myai nositol agﬁ)th | i ke. Preferred carbohydrate excipients for
use in t hEPEOLBRPOAGE el PYAFE™RERni t ol , trehal ose, and raffinose.

Anti-1L-12 anti body conpositions can also include a buffer or a pH adjusting

agent; typi calShyh artl@nBétior fiti-infectiveddan AoRMRAokih WBISIQ idaeC acid or
base. Representative buffers include organic acid salts, such as salts of

citric aciassociatedobdving, cecormulgfied over-administeredwitibatipast ongantibodyanf therpreseati d,
suceini ¢ ag} hioffild 1§xia % opnalf 5178 ifecfdifianhé BanbbQTRHATAS. The

pathologic cell can be a cancer or other cell. Such toxins can be, but are not limited to,

purified or recombinant toxin or toxin fragment comprising at least one functional cytotoxic
domain of toxin, e.g., selected from at least one of ricin, diphtheria toxin, a venom toxin, or a
bacterial toxin. The term toxin also includes both endotoxins and exotoxins produced by any
naturally occurring, mutant or recombinant bacteria or viruses which may cause any
pathological condition in humans and other mammals, including toxin shock, which can
result in death. Such toxins may include, but are not limited to, enterotoxigenic E. coli heat-
labile enterotoxin (L'T), heat-stable enterotoxin (ST), Shigella cytotoxin, Aeromonas
enterotoxins, toxic shock syndrome toxin-1 (TSST-1), Staphylococcal enterotoxin A (SEA),
B (SEB), or C (SEC), Streptococcal enterotoxins and the like. Such bacteria include, but are
not limited to, strains of a spe'cies of enterotoxigenic E. coli (ETEC), enterohemorrhagic E.
coli (e.g., strains of serotype 0157:H7), Staphylococcus species (e.g., Staphylococcus aureus,
Staphylococcus pyogenes), Shigella species (e.g., Shigella dysenteriae, Shigella flexneri,
Shigella boydii, and Shigella sonnei), Salmonella species (e.g., Salmonella typhi, Salmonella
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hydrochl ori de, or phosphate buffers. Preferred buffers for use in the
present conpositions are organic acid salts, such as citrate. Additionally,
anti-1L-12 anti body conpositions of the invention can include polyneric

exci pi ents/addi tives, such as pol yvinyl pyrrolidones, ficolls (a polyneric
sugar), dextrates (e.g., cyclodextrins, such as

2- hydr oxypropyl -fi-cycl odextrin), polyethylene glycols, flavoring agents,
antim crobial agents, sweeteners, antioxidants, antistatic agents,
surfactants (e.g., polysorbates, such as "TWEEN 20" and "TWEEN 80"), |i pids
(e.g., phospholipids, fatty acids), steroids (e.g., cholesterol), and

chel atin : i\ ; Ik ON e Al euti cal
excipieﬁ?gﬂgﬁg%gﬁkgﬁ F??Eggﬁﬁﬁﬁ%gﬁﬁgw?ggsﬁgggkég’F%ghéntigafﬁ%%ﬁgntibody,
por t i on Glswighinadiicite Gesgidiie hetrdionn), diamghlobadtérespecioe (a.8. oCaspidobdararwn i n t he

art, e.qg,, as.li din "Ren on: The Scie ) Practi ce, of Pharmacy",
Toth *edeunmpERBoLEN ), B s SR es dhd- P o heror RS A€ Begk
Ref er encgegie %réd ASomode b Ae%%QM}%oph%mléﬁ@bzgonvzﬁé)?%son{ohﬁf

di scl osures of which are entirely incorporated herein by ~ 60 reference.
Pr ef er r esbigedvides 1Y exwinasenter gioditica, ithibres speaesde €., VamiwtopdiesdecKibfies g. |

saccharides and . alditols) and byffers (e.g., .citrate) or polygmeric agents.
A oo R KigBala PECIES Horido e SIS s A Ve oo g SPoe. aci
whi ch negteipeedd SRTERN AT MEBICRE: 1316 ¢h.25p 11951 MileY BrowrPsddC ALBARbh, (D9o0pt ed
above, the invention provides for stable formulations, which preferably

conpr i seEvwng ko pedst, Baptgfitldnfeetiors of Zlumaas: FipidemitlogeandsGintrol, 2d. Bl pp as
preserve utj ons d or,mul at,i o i NN reservative_as well as
e LB MERALER Bneeth b 20T} L oA GEOE R S PR 1 nar y
use, CONGHThbttes Pisda®BSId. BAE Chidichill Livihgstamy, NeWork 11990); Heakowpeedltdasal | y
acceptable fornul ati on. Preserved formul ations contain at | east one known

pr eser vallieMergk Mepuqlodh editism|Mercle and ConRaliveaygNdud 99a ¥ ead ¢ta FBMSt | east

eyl el ST BB 2T 13 U8 Sl Bk SRR 02 bGP
magnesi Uik 6dttétd siowhich Bfererdtex &b Yitboaiorated éﬁtikél%' Reelgireferatdlyl , et hyl,

propyl, butyl and the Iike), benzal konium chloride, benzethoni um chl ori de,

sodi um dehydroacetate_and thinmerosal, or m xtures thergof i n an aqueous
di luent. Any AHi-Hab? antibedy,cQmpquads, ppesitiang opsamigaiong of tg gresentknown in t he

oAb AL ey N 58 s o

to, diluent, binder, stabilizer, buffers, salts, lipophilic solvents, preservative, adjuvant or the

like. Pharmaceutically acceptable auxiliaries are preferred. Non-limiting examples of, and
methods of preparing such sterile solutions are well known in the art, such as, but limited to,
Gennaro, Ed., Remington’s Pharmaceutical Sciences, 18" Edition, Mack Publishing Co.
(Easton, PA) 1990. Pharmaceutically acceptable carriers can be routinely selected that are
suitable for the mode of administration, solubility and/or stability of the anti-IL-12 antibody,

fragment or variant composition as well known in the art or as described herein.

Pharmaceutical excipients and additives useful in the present composition include, but
are not limited to, proteins, peptides, amino acids, lipids, and carbohydrates (e.g., sugars,
including monosaccharides, di-, tri-, tetra-, and oligosaccharides; derivatized sugars, such as
alditols, aldonic acids, esterified sugars and the like; and polysaccharides or sugar polymers),
which can be present singly or in combination, comprising alone or in combination 1-99.99%
by weight or volume. Exemplary protein excipients include serum albumin, such as human

serum albumin (HSA), recombinant human albumin (rHA), gelatin, casein, and the like.
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.2, 1.3,
.7, 2.8,
5 4.6

09, 0.1, 0.2, 0.3, 0.4, 0.5, 0.6, 0.7

5, 1.6, 1.7, 1.8, 1.9, 2.0, 2.1, 2.2, :
0, 3.1, 3.2, 3.3, 3.4, 3.5, 3.6, .0, 4.3, : :
8, 4.9, or any range or value th : - ting exanpl ncl ude, no
eservative, 0.1-2% mcresol (e.g., 0.2, 0.3. 0.4, 0.5, 0.9, 1.09%, 0.1-3%
nzyl al cohol (e.g., 0.5, 0.9, 1.1, 1.5, 1.9, 2.0, 2.5%, 0.001-0.5%

i merosal (e.g., 0.005, 0.01), 0.001-2.0% phenol (e.g., 0.05, 0.25, 0.28,
.5, 0.9, 1.0%, 0.0005-1.0% al kyl paraben(s) (e.g., 0.00075, 0.0009, 0.001,
. 002, 0.005, 0.0075, 0.009, 0.01, 0.02, 0.05, 0.075 0.09, 0.1, 0.2, 0.3,
.5, 0. 7Reprsentativegmyno agiffantihedy sorenongris,ydtielticandspdunctins in gheiRringn provi des

an articl . cture ri.si yackaqj. i al..a t least one
el comprrliciy i, efpEy g, veBREC ARy T bl i el AT 10
pr escri bedy$ieihé, aysncaredéins, isvl@siiey adling @fethiofink hahlxlanife, aspar@the 0Ad the | uent ,
wherein sald ack??gqi ng material conprises a |abel that indicates that such
sol uti on di&kg. Bae prriargd gpano eigisiglysineof 1, 2, 3, 4, 5, 6, 9, 12, 18, 20, 24,
30, 36, 40, 48, 54, 60, 66, 72 hours or 61 greater. The invention further
conprises an ard,]j ] hSd 5 i gg&gﬂ'al, a first
vial conpri si ngd #@dggﬁ%iezegggggﬁleggﬁfogﬁggﬁglrtﬁe:lg%ﬁl@ %Eggitd?’gfgij, néd a second
vial conmidmsavgh@aides quohcis Sndioseiamdltosd, gilnetssey plneske/dHniaanoser sqpbasscandalid ve,
wherein sajd packaging material conprises a |abel that instructs a patient
to reconsﬁ uﬁ%acﬂl?@da% sych g8 dackse suprope frebajese, %ﬁ?"lﬁﬁfdﬁn‘fﬁeﬂl & aqueous dil uent
to form a 3puich@el Rath £3rHABsd) RlefbzRNR! mAtdRkirAd, dfirintSitrdhes! MdithdRLE S OF
greater. ‘P%ieysat east one anti-fL-123 an’t?@o@s use’d&{(n aCcordance Wi th'the
present i raueénlditols, meimas lanmiol cdybied nmltitok taotitel,ngrtito] serbind (giucitdl)) diyogobitadm

manmal i an cel.l .qr transgenic reparations, or can be purified fro t her
bi ol og cal ™ it kes PrEreaarpryBaCRararNS gt vt BB HVEMPTAT MR ange
of at | easfehA0s:, 3 faffldesel2 anti body in the product of the present invention
i ncl udes anmounts yielding upon reconstitution, if in a wet/dry system
concentrations from about 1.0 g/nml to about 1000 ng/m , although | ower and
hi gher concent Aati-bnk? aatibodyrompesitionsaad alsp @Qb&@@rﬁl&t orrpH pustingageid

SeTtvery Nahksieyris BULHHo] POl BBl e frghigRbiaRscr ™

Pr ef er abl yncludeorgaHieRitbsatts, suctnas R bodieic layidf ascobMdey acki) fRtorEE acid carbonic
pharnmaeceutically . o e .
acid, tartaric acid, succinic acid, acetic acid, or phthalic acid; Tris, tromethamine
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~N O DM
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0
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hydrochloride, or phosphate buffers. Preferred buffers for use in the present compositions are

organic acid salts, such as citrate.

Additionally, anti-IL-12 antibody compositions of the invention can include polymeric
excipients/additives, such as polyvinylpyrrolidones, ficolls (a polymeric sugar), dextrates
(e.g., cyclodextrins, such as 2-hydroxypropyl-B-cyclodextrin), polyethylene glycols, flavoring
agents, antimicrobial agents, sweeteners, antioxidants, antistatic agents, surfactants (e.g.,
polysorbates, such as “TWEEN 20” and “TWEEN 807), lipids (e.g., phospholipids, fatty
acids), steroids (e.g., cholesterol), and chelating agents (e.g., EDTA).

These and additional known pharmaceutical excipients and/or additives suitable for
use in the anti-IL-12 antibody, portion or variant compositions according to the invention are
known in the art, e.g., as listed in “Remington: The Science & Practice of Pharmacy”, 19%
ed., Williams & Williams, (1995), and in the “Physician’s Desk Reference”, 52" ed., Medical

Economics, Montvale, NJ (1998), the disclosures of which are entirely incorporated herein by
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accept abl e preservative. Preferred preservatives include those selected from
the group consisting of phenol, mcresol, p-cresol, o-cresol, chlorocresol,
benzyl al cohol, al kyl paraben (nethyl, ethyl, propyl, butyl and the |ike),
benzal koni um chl ori de, benzethoni um chl oride, sodium dehydroacetate and
thimerosal, or mxtures thereof. The concentration of preservative used in
the formulation is a concentration sufficient to yield an anti-m crobi al
effect. Such concentrations are dependent on the preservative sel ected and
are readily determined by the skilled artisan. O her excipients, e.g.,

I sotonicity agents, buffers, antioxidants, and preservative enhancers, can

be opti qéfekdnge.aPrdfepi&l @htdiloy exssied materlalivard carbettiratedile b $ @éc@ﬁﬂrﬁieﬁ ¥n@gent,
such as glycerin, is corrm)nlgl used at known concentrati ons.
&

physi ol caditls)iapd beffes (& ciisue rPOIY§1€nB|a§¢I’é°r aebm?xegmcm%mgwm iSthpr oved pH
trol f bout
it 4 +o e STk RS aE RS crhirﬁ B iRl aBleR S0 o o,

and a nost preferred range of about 6. to about 8.0. Preferably, the
formul ati ons Foemuldtionpr esent i nvention have a pH between about 6.8 and about
7.8. Preferred buffers I ncl ude phosphate buffers, nost preferably, sodium

h h h f.f | S) .. h ddi ti ,
Do ne & phals et PES th e gp pide: s ohfa Bab el R p gy, 001 U ves
(pol yOXYc%Hi%'sgﬁlﬁhcfg?@te BRIV ST 225 oGk, AEWRARS A& YoRRYRLs larr& ene (20)

sorbitan nonopalnmtate), Tween 80 (polyoxyethylene (20) sorbitan
nmonool edbuiylatiting pmﬁmmnrg@&res(ep@tly@aswmlmslmwg-lm brpencyqur fopyhlatiensishitabite

| t hy| ) f act ant h
s pol yaBt BrBRZHie LB BT amEr e bt pas Bt PEHERHY S B0l yi o of her
bl ock cqmﬂﬁﬁaeearc&n% adegptable Ifmwmn SPfeSeraéd folhtNafidid cBAEAT at Gehbt RUmOWA! | Y be

added to the for ations or conpositions to reduce aggregation. These
addi t i vasessrvativgerraptiondllyrselecigd & the groyp penspﬁtl@g Obaté@ﬁ o msh megresol used to

d f h bl
Curt act dreeia gRoe PRy bt BESPEH BRI FRSE Preifhetaic " i °

f or mul atfomnddeydd, BRlofsbatasl, magiveaii @nomwrelgg hemp&me)j alkylpardbed ¢@syWhi ch
conprises mxing at |east one anti-lL- 12 antibody and a preservat I ve
sel ect ectil.areryhdul augthedikas benzalkgnism ghinrisds) b enﬁ@l%@@st@lc hlopdesedigm  o- cresol |

chloroc r(ﬁﬁ%roaclg&ﬂ:za%h tﬁh&?&%, or ﬁkﬂl&.@ﬁéx@gﬁfﬁ 'an aqueous diluent. Any suitable
concentration or mixture can be used as known in the art, such as 0.001-5%, or any range or
value therein, such as, but not limited to 0.001, 0.003, 0.005, 0.009, 0.01, 0.02, 0.03, 0.05,
0.09, 0.1,0.2,0.3, 0.4, 0.5, 0.6,0.7,0.8,0.9,1.0, 1.1, 1.2, 1.3, 1.4, 1.5, 1.6, 1.7, 1.8, 1.9, 2.0,
2.1,22,23,2.4,2.5,2.6,2.7,2.8,29,3.0, 3.1, 3.2,3.3,3.4,3.5,3.6,3.7, 3.8, 3.9,4.0,4.3,
4.5,4.6,4.7,4.8, 4.9, or any range or value therein. Non-limiting examples include, no
preservative, 0.1-2% m-cresol (e.g., 0.2, 0.3. 0.4, 0.5, 0.9, 1.0%), 0.1-3% benzyl alcohol (e.g.,
0.5,0.9,1.1,1.5,1.9, 2.0, 2.5%), 0.001-0.5% thimerosal (e.g., 0.005, 0.01), 0.001-2.0%
phenol (e.g., 0.05, 0.25, 0.28, 0.5, 0.9, 1.0%), 0.0005-1.0% alkylparaben(s) (e.g., 0.00075,
0.0009, 0.001, 0.002, 0.005, 0.0075, 0.009, 0.01, 0.02, 0.05, 0.075, 0.09, 0.1, 0.2, 0.3, 0.5,
0.75, 0.9, 1.0%), and the like. '

As noted above, the invention provides an article of manufacture, comprising
packaging material and at least one vial comprising a solution of at least one anti-IL-12
antibody with the prescribed buffers and/or preservatives, optionally in an aqueous diluent,
wherein said packaging material comprises a label that indicates that such solution can be
held overaperiodof 1, 2, 3,4, 5, 6,9, 12, 18, 20, 24, 30, 36, 40, 48, 54, 60, 66, 72 hours or
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(methyl, ethyl, propyl, butyl and the |ike), benzal koni um chl ori de,

benzet honi um chl ori de, sodi um dehydroacetate and thi nmerosal or m xtures
thereof in an aqueous diluent. Mxing the at |east one anti-IL-12 anti body
and preservative in an aqueous diluent is carried out using conventional

di ssolution and m xi ng procedures. To prepare a suitable fornulation, for
exanpl e, a neasured anount of at |east one anti-IL-12 antibody in buffered
solution is conbined with the desired preservative in a buffered solution
in quantities sufficient to provide the protein and preservative at the
desired concentrations. Variations of this process would be recognized by
one of or gieatsr. yThekiventipm further eomprisesomm asticlerpf manufantures apenprising packegipgnent s ar e
added, whet her, additional additives are used, t rature and pH at

it oh t et A S5 el P sbenttitze af et Spe pe et S EoR, A Ee B Rl et ¢ or
t he concepémpsirin aaB6bus@ARht 8f pradibad Biffe bk BRsdtefie, Witrdih 8ait padkaBidg

formul ati ons can be provided to patients as clear solutions orfr as dual

vi al s conpelesialngmprisésed labyf] thay instridts z patieat tol recopstitviedhenatti¢ast onerptidintlZbody t hat
is reconstituted .with a second_vi al ntajnin r, a preservative and/ or
exci pi ent @tlbﬂh)é’fnép%ﬁqlﬂ??usa IEﬁBt'rs}Blﬁ asoi‘ﬁ?@ébaéﬁ‘g?%ﬁeﬁgmrﬁé’%ﬂﬂ‘io EWi¥sen salt,
in an aquessolds bugbiter. Ei ther a single solution vial or dual vial requiring
reconstitution can be reused nultiple tinmes and can suffice for a single or
mul tiple cycles of patient treatnent and thus can provide a nore convenient

treatment  reglhfeat leaptoneaptidlrd 2 aptibodyivpesdhin accordpacywith gherpresenl ingaation €3t | es of
manuf act u I 1.0i- j 0, . i .ng from
medt at o 0F BRg et BY o HpaflElad forhaht B8n R ip Rt BRI 00 Y

cl ai med apieparhiichs odr caibelpadfidd fonobther bislogital Joated, andesanbeidrseid or dshe patient.
Formul ati ons of the invention can optionally be safely stored at

t enper at uKeRWIHA the Bty about 2C to about 40C and retain the biol ogically
activity of the protein for extended periods of tine, thus allow ng a
package | abel fRdbealfdidhidhe bLNSP) MirboR dklof e pbdRp iRloRVer a
period of 6, 12, 18?@t 24,6%}6,6}1%? 72, or Q%ﬁﬂiol%ﬁ? or 0gre ter. If p(r)eserved
di | uent i sachslechmemisyi¢ldinglupamreconstitutide, ifizea wetfiry systend, 2omentréions Gom- hal f,

one and a hal and/ or  t ars.. The solutions, .of at | east one antj-1L12
anti body - 8pot iR ueialRabt o it puRElevsy S5 ighes Soucehfian B APbies
m X1 ng at aﬁ&ﬁéﬁeﬁéﬁ&rﬁﬂﬁ tHeqdindda delivetfl VédIe, e,dgl ddftion f¥miNASné FilF@fikd ed  out

usi ng conventional dissolution and m xing procedures. To prepare a suitable
di | uent, firom transdermal patch, pulmonary, transmucosal, or osmotic or micro pump methods.

Preferably, the aqueous diluent optionally further comprises a pharmaceutically
acceptable preservative. Preferred preservatives include those selected from the group
consisting of phenol, m-cresol, p-cresol, o-cresol, chlorocresol, benzyl alcohol, alkylparaben
(methyl, ethyl, propyl, butyl and the like), benzalkonium chloride, benzethonium chloride,
sodium dehydroacetate and thimerosal, or mixtures thereof. The concentration of
preservative used in the formulation is a concentration sufficient to yield an anti-microbial
effect. Such concentrations are dependent on the preservative selected and are readily

determined by the skilled artisan.

Other excipients, ¢.g., isotonicity agents, buffers, antioxidants, and preservative
enhancers, can be optionally and preferably added to the diluent. An isotonicity agent, such
as glycerin, is commonly used at known concentrations. A physiologically tolerated buffer is
preferably added to provide improved pH control. The formulations can cover a wide range

of pHs, such as from about pH 4 to about pH 10, and preferred ranges from about pH 5 to
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exanpl e, a nmeasured anount of at |east one antibody in water or buffer is
conbined in quantities sufficient to provide the protein and, optionally, a
preservative or buffer at the desired concentrations. Variations of this
process woul d be recognized by one of ordinary skill in the art. For
exanpl e, the order the conponents are added, whether additional additives
are used, the tenperature and pH at which the fornulation is prepared, are
all factors that can be optim zed for the concentration and neans of

adm ni stration used. The clainmed products can be provided to patients as
clear solutions or as dual vials conprising a vial of |yophilized at |east
one ant i ghhkpkPo 3Rl aBRSKY plehidded kagE SELbRE 6.0 Sfbus DN PReferdBIy Ol formalatioANt @i Ni ng
the aqueous diluent. Either a single solution vial or dual vial requiring

r econst i dftite pyesentinvégion davwephirhttwiegn sbout 68 andialbut A18. Puéferredbufffers a si ngl e or

mul tiple | es of . 64 _patient treatnment and thus proyvides a.npre conveni ent
(T eat merto i anRaaa R oot Ry Shorum Aaosp et PaRisRfE TG o can' be
provi dec{,u&fgféhrsﬂg{el(p]ggy patients by providing to pharmacies, clinics, or

ot her such institutions and facilities, clear solutions or dual vials

conprising a vial of lyophilized at |east one anti-IL-12 antibody that is
reconst i t ut e@Pthgriadigives; sechiag a pharmaggiticalliceeptatiesalghibzanslileg Tweent20 The cl ear

sol ution in.this: c . be ' I er .i.n_size,

provi di 3501 0 @{rhﬁlgngg@gg%ft% W?Igor!rélfv%\ﬂlgjgﬁws? l%%"f@? %é?%{ﬁ@%%ea(gﬁ) {oﬁbétgﬂt | east one
ant i bodymémepalinifate) CRieda B0[(F1ydx8eB ol e 0P SorbittnirhérodldatdyEuibic FsBansfer into
smal ler vials and provided by the pharmacy or  clinic to their custoners

and/ or daelyexyethylene pelyprypeapyleag bloek conohymary) #nd REG (podvellylene glyseBAE i ncl ude

en-i nj ect .devi f l.iver IR ch D Pens, BD
At of et ogronEEEE R, fen R foisbBinte RLoRag atioh B 185, MRoRBRE, o,
Genot r ool BthefH106K EQPSINMERCMd@hellars buch aPBINITA) andEGDAPeR 0blionalliRBE €r ON
Pen(r), Biojector(r), lject(r), J-tip Needle-Free Injector, Intraject(r),
Medi - Jecd le)tP the fgrmulatonspg gempgsitipny &9 WS ABgregrtione  iesecaddhyesare Fr ankl i n

Lakes, . G - P [Pomu |t | and,
www. di SB&(&:}H g}ri]\flﬁﬁéi’y gl gﬁﬂgggjﬂéﬁp §&E’%{r% %%tﬁ%%g%%tﬁqmgg{%?g%{nmg o}r%l'; %%t i onal
Medi cal prisertbe of phariaséuticalveadtepidbld Refaerabiatiibig@s thellfropensity for the protein to

www. west on- nedi cal . com), Medi-Ject Corp (M nneapolis, M\, ww. nediiect.con,
and si e#E#3C-sui t abl e devi ces. Recogni zed devices conprising a dual vial
systeminclude those pen-injector systens for reconstituting a |yophilized

drug in a carhtidgmdifohs 86hé Yebeht Rfvelti can be prepared by a process which

comprises mixing at least one anti-IL.-12 antibody and a preservative selected from the group

consisting of phenol, m-cresol, p-cresol, o-cresol, chlorocresol, benzyl alcohol, alkylparaben,
(methyl, ethyl, propyl, butyl and the like), benzalkonium chloride, benzethonium chloride,
sodium dehydroacetate and thimerosal or mixtures thereof in an aqueous diluent. Mixing the
at least one anti-IL-12 antibody and preservative in an aqueous diluent is carried out using
conventional dissolution and mixing procedures. To prepare a suitable formulation, for
example, a measured amount of at least one anti-IL-12 antibody in buffered solution is
combined with the desired preservative in a buffered solution in quantities sufficient to
provide the protein and preservative at the desired concentrations. Variations of this process
would be recognized by one of ordinary skill in the art. For example, the order the
components are added, whether additional additives are used, the temperature and pH at
which the formulation is prepared, are all factors that can be optimized for the concentration

and means of administration used.
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reconstituted solution, such as the HumatroPen(r). Exanples of other devices
suitable include pre-filled syringes, auto-injectors, needle free
injectors, and needle free IV infusion sets. The products presently cl ai nmed
i ncl ude packaging material. The packaging naterial provides, in addition to
the information required by the regul atory agencies, the conditions under
whi ch the product can be used. The packagi ng naterial of the present
invention provides instructions to the patient to reconstitute the at | east
one anti-I1L-12 antibody in the aqueous diluent to forma solution and to

use the solutign over eri.od of .2-24. rs .or reater for the two vial,
wet/ dry, produlte gied SSlakRt @ arovicbg By ¥ Ak PRt of e B
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aqueous diluent i's carried out using conventional dissolution and m xing

pr ocedur emultiple cyglee pEpaticrt tepaimenh prd thes ¢anipzevidma mprsrcogxemgnt Heatmenteasur ed
anount of_at eI st.one,ant il%gdy in water or buffer is conbined with the
desired bUPFer 8‘%‘5@%‘3’. A ater in gquantities sufficient to provide the
protein and buffer at the desired concentrations. Variations of this process

woul d be r ecoghiesreschycldified afticlus df famyfacie late wisefull i adininistfatibn 6xenpl e, the
order the conponents are added, whether additional additives are used, the
t enper at uPBIodApNENg Gom ipmpdipteito Bvendy-fayr Baurser greaten dipspulingl the paesentlyct or s

ter te i el ppenio
used, T raRe e m Bl IR GRTSERC L M AR CTRERTIf, RPRVRAE .

patients ths imleation can@iptibnaliyde cifeyStatetodt tampersmes 6Pfrormiabeni2° ¢ itddboat 40°C

| yophilized at |east one anti-IL-i2 antibody that 1|s reconstituted with a
second vi #1d re@Ey e hiolepically aetivity whthepeoteip for sxteadedpriods ef tyme thus allgwing 2
aqueous dj t Ether i i i vial qr " k§1g
reconsti %Atclkg% lggeﬁﬁé)dg&{l?%?e@g rgrﬁrl?&p%glbtg ??rlésaﬂ g/r?g{lsceglré%l;ru I#e?lg(ei org’;ﬁzéllgs]’i ngl e or
mul ti pl e 24,86e48,02, pdbihents ok preatenelfprea¢rded dituest ipmeadi sieh labeheandnclodensai ent

t r eat ment re%iéngn than c r&ently avai |l abJ e, O her formulations or nethods of
st abl i zi n¥p tonls!4month, ong-ha ’rﬂquB@?{lﬁlé)Fn S5R Y$4- ot her than a cl ear
solution of |yophilized powder conprising the antibody. Anmong non-cl ear

The solutions of at least one anti-IL-12 antibody of the invention can be prepared by a

process that comprises mixing at least one antibody in an aqueous diluent. Mixing is carried
out using conventional dissolution and mixing procedures. To prepare a suitable diluent, for
example, a measured amount of at least one antibody in water or buffer is combined in
quantities sufficient to provide the protein and, optionally, a preservative or buffer at the
desired concentrations. Variations of this process would be recognized by one of ordinary
skill in the art. For example, the order the components are added, whether additional
additives are used, the temperature and pH at which the formulation is prepared, are all

factors that can be optimized for the concentration and means of administration used.

The claimed products can be provided to patients as clear solutions or as dual vials
comprising a vial of lyophilized at least one anti-IL-12 antibody that is reconstituted with a
second vial containing the aqueous diluent. Either a single solution vial or dual vial requiring

reconstitution can be reused multiple times and can suffice for a single or multiple cycles of
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solutions are formul ati ons conprising particul ate suspensions, said
particul ates being a conposition containing the anti-IL-12 antibody in a
structure of variable dinmension and known variously as a m crosphere,

m croparticle, nanoparticle, nanosphere, or |iposonme. Such relatively
honogenous, essentially spherical, particulate formulations containing an
active agent can be forned by contacting an agueous phase containing the
active agent and a polynmer and a nonaqueous phase foll owed by evaporation
of the nonagueous phase to cause the coal escence of particles fromthe
aqueous phase as taught in U S. 4,589, 330. Porous mcroparticles can be
prepar ecpatientiatnent 4ritthy e e dedinaiebng:niat irvatmagesdiman than cpatitiyer 66

di spersed in_a continuous solvent and renoving said solvent fromthe
suspensﬁc‘fﬁl%’}efreeze- drying or dilution-extraction-precipitation as taught
in US. 4,818,542. Preferred polynmers for such preparations are natural or
synthetic Comiexemﬁﬁd PodRe m&m&a%&&ﬁy ah@ﬁsgygmd sisting of
gleatin agar, starc ar abi nogal'act an, al bum n, pol ygl ycol i c aci d,
pol yl actphernzacéd, cloliogoa ottebe sob- 1)1stiham1nsdmliaoihyl(esaplear Jotutonspr diahgiatne,
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pol y( hydr oxyet hyl hacryl ate), polyam des, poly(am no acids),
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pol 3 metFiH Srrcr ey oS fmih s AR U s Ry SO yest er s,

such as v1£9hﬂ/<9;£rh$€ﬁéd By A€ bRarni6Y Wl Higid t6 tiRafistotleyCaliiod Batidnts) | aCt i de

pol y(epi sil on-caprol actone, poly(epsilon-caprolactone-COlactic acid), and

pol y(epsi |l on-caprol act one-CO-glycolic acid. Solvents useful for dissolving

t he pol yrrer FRrapenizeddevises opwrising sipgle: vialsydems mﬁ’@%ﬂlhl@ie@toséswwefﬁro|
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I Spersin

sesqui h ess 0 Ve contarni’ ng p 4%e with a
second mﬁspen@aynd axﬁipéd‘% G EEpinPen®OGEAIHDNE RN Feﬁq ![-ﬁinaﬁb 6% HYcewes®, an

orificeinanoz@zle__to af f ect dropfet format|§ povvder formul’ati ons
may r esRaferon BenhBicjestets Heat drtlnNeqdld-lg“mphumt IﬁntrajpctsthdJa&ct%ygsm ay

cryst a1 e or S5thinser by BReg Pkt BoeRs [iehiPe vebe e R0 e M beous or
nonaqueq»i§etﬁﬁha/(?ﬂ}og{mﬂ@%ﬁﬁa QR lisBirSié. 8dn Ao, RBHIaR@DrepirePar ation is

taught in U S 68. The anti body-
(www.bioject.com); National Medical Products, Weston Medical (Peterborough, UK,

www.weston-medical.com), Medi-Ject Corp (Minneapolis, MN, www.mediject.com), and

similary suitable devices. Recognized devices comprising a dual vial system include those
pen-injector systems for reconstituting a lyophilized drug in a cartridge for delivery of the
reconstituted solution, such as the HumatroPen®. Examples of other devices suitable include

pre-filled syringes, auto-injectors, needle free injectors, and needle free IV infusion sets.

The products presently claimed include packaging material. The packaging material
provides, in addition to the information required by the regulatory agencies, the conditions
under which the product can be used. The packaging material of the present invention
provides instructions to the patient to reconstitute the at least one anti-IL-12 antibody in the
aqueous diluent to form a solution and to use the solution over a period of 2-24 hours or

greater for the two vial, wet/dry, product. For the single vial, solution product, the label

65



based dry powder conpositions may be produced by spray drying solutions or
slurries of the antibody and, optionally, excipients, in a solvent under
conditions to provide a respirable dry powder. Solvents may include pol ar
conpounds, such as water and ethanol, which may be readily dried. Antibody
stability may be enhanced by perform ng the spray drying procedures in the
absence of oxygen, such as under a nitrogen bl anket or by using nitrogen as
the drying gas. Another relatively dry fornulation is a dispersion of a
plurality of perforated mcrostructures dispersed in a suspension medium
that typically conprjses a hydrof|uoroal kane praopellant as taught in WO

0916419. PHIsass et fuch selumsise, §P§ﬁﬁ‘s°vﬁh%@'1°daq§r?r% hougs g graatery fae IPTG?FQﬂ}Sf a
pati ent uc?lbt%{ﬁ)rﬂﬁ&t@a%“ g i;?orlcl?l canéﬁ Bouike érlrén MauseEul in the 67 comrercial

manuf act ur spray s are actured by Buchi Ltd. or
Niro Corp. At least one anti-IL-12 antibody in either the stable or
preserved f or nThedbimauistioms of thalprﬂsemt mrsvedhmccan@cbrdfperedlbry a pmmesdoﬂaata:dnpnsm er ed
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contacting the cell, tissue, organ, animal, "or patient with a therapeutic
ef f ect i vetogmexiek thopratin and buffar bty desied cpmceamons nVanrtioonobthispreessvi des a
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| east ONecdHpdRLMs mtetaddétrlwtlemumamehataedltidwﬁeﬁﬁbd fe téhdjepitdéasgpiar di sease,

an infectious disease, a nalignant disease or a neurol ogi ¢ di sease. The

present |Wb@hthm‘nrr@uls@nps piepered, aee atbfanions thefrcanrbeloptinnized;top ther ooseeniratiprat | east
one |L- 12 el at e{;I u rel ated di sease, in a cell, tissue, organ, animal,
or pati en?nlrﬁca}nﬁ 3 lonnuc§ limited to, at |east one of rheumatoid
arthritis, juvenrle rheunatord arthritis, systemc onset juvenile

rheunat oi d ar t Tid dldified Etﬁblbloapteﬁbr@édtfbﬁhﬁlaﬁonsazﬁtkyé poiided esutiehts bd dléar gastric
ul cer,
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solutions or as dual vials comprising a vial of lyophilized at least one anti-IL-12 antibody that
is reconstituted with a second vial containing a preservative or buffer and excipients in an
aqueous diluent. Either a single solution vial or dual vial requiring reconstitution can be
reused multiple times and can suffice for a single or multiple cycles of patient treatment and

thus provides a more convenient treatment regimen than currently available.

Other formulations or methods of stablizing the anti-IL-12 antibody may result in
other than a clear solution of lyophilized powder comprising the antibody. Among non-clear
solutions are formulations comprising particulate suspensions, said particulates being a
composition containing the anti-IL-12 antibody in a structure of variable dimension and
known variously as a microsphere, microparticle, nanoparticle, nanosphere, or liposome.
Such relatively homogenous, essentially spherical, particulate formulations containing an
active agent can be formed by contacting an aqueous phase containing the active agent and a
polymer and a nonaqueous phase followed by evaporation of the nonaqueous phase to cause
the coalescence of particles from the aqueous phase as taught in U.S. 4,589,330. Porous
microparticles can be prepared using a first phase containing active agent and a polymer
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seronegative arthropathies, osteoarthritis, osteolysis, aseptic |oosening of
orthopedic inplants, inflammtory bowel disease, ulcerative colitis,
system c | upus erythematosus, antiphospholipid syndrone,

i ridocyclitis/uveitis/optic neuritis, idiopathic pulnonary fibrosis,

system c vasculitis/wegener's granul omatosi s, sarcoidosis,
orchitis/vasectony reversal procedures, allergic/atopic diseases, asthng,
allergic rhinitis, eczema, allergic contact dermatitis, allergic
conjunctivitis, hypersensitivity pneunonitis, transplants, organ transpl ant
rejection, graft-versus-host disease, systemc inflammtory response
syndro Medisperdad iPa c&ﬁiﬁ%&%}veﬂraﬁﬁ‘raﬁédlﬁg ¥d SRS §om%@£ﬁs?§@féh 'b‘ﬁre%?@s i's,

cul ture negative sepsis, fungal sepsis, 68 neutropenic fever,  urosepsis,
meni ngocdyng o d;luttqnaamastthpmcnmmgen a.btmght i b ﬁ;&‘l@ 542.dPeeffared pob'n‘[mss ure,

acute papcreatitis,. adult tresss 0 0|d
arthriti¥rsuc Ipﬁ?ﬁ@lhoﬁlﬁfﬁ%t&‘a {hFl °°p8 hﬁ%%ﬁdgi AW es,
sar coi dO&ingsm@&*ghmeaﬁn B@érhé?zlrélglérabuﬁigﬁﬂéétﬁn ca@dul_rm@ra;%nag%n FUIPMORS aciiephr osi s,

at opi ¢ di seases ersensitity reactions, allergic rhinitis, hay fever,
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rejecti Opbly(ﬁﬁﬂ@gma&hcﬁymege Chdrf¢ulaly prefered golmers atd seivRterabicagsaf t rej ection,
anti- receptor hypersensitivity reactions, Gaves_ di sease, Raynaud's

di sease, palyghwolc peid.nolylactie é@quglamhd@rle(tiée@@e pelyfenislon-ggprelesient.a gravi s,
ant | body; ?ﬁ%fsh@ﬁ %gpr81¥1 5(9 é Clbét% acgcg pﬁldlplolyé?gﬂ&%%?& %t{)]ﬂe\!t@%/%lycgﬁogmﬁns POEMS

syndr ong® yneurop a rgano OCT I na

gamopat $slventnefok for dw@anﬁgmeqwnﬂﬁarmwm melawiwmam I%ater or ganonegal v,
endocrlnopathy, nonocl onal skin changes syndrone

ant i phoslsiaiiioseigorsopaeb msth ygg?@mwsétr h?éanesrb_%é’énf'c%nect ive tissue
di sease, bﬁ’do?@ﬁ%t'&hg ﬁ%&\%@%ec' e Qés%fﬂﬂs ﬁ%@xe'ﬁ?ﬂi&e‘&ﬁﬁ{ pos t@f“ve

hepatiti s primary SI S, vascu
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Dry powder formulations may result from processes other than lyophilization, such as

by spray drying or solvent extraction by evaporation or by precipitation of a crystalline
composition followed by one or more steps to remove aqueous or nonaqueous solvent.
Preparation of a spray-dried antibody preparation is taught in U.S. 6,019,968. The antibody-
based dry powder compositions may be produced by spray drying solutions or slurries of the
antibody and, optionally, excipients, in a solvent under conditions to provide a réspirable dry
powder. Solvents may include polar compounds, such as water and ethanol, which may be
readily dried. Antibody stability may be enhanced by performing the spray drying procedures
in the absence of oxygen, such as under a nitrogen blanket or by using nitrogen as the drying
gas. Another relatively dry formulation is a dispersion of a plurality of perforated
microstructures dispersed in a suspension medium that typically comprises a
hydrofluoroalkane propellant as taught in WO 9916419. The stabilized dispersions may be
administered to the lung of a patient using a metered dose inhaler. Equipment useful in the
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1-antitrypsin deficiency, diabetic retinopathy, hashinoto's thyroiditis,

ost eoporosi s, hypothal am c-pituitary-adrenal axis evaluation, primry
biliary cirrhosis, thyroiditis, encephalonyelitis, cachexia, cystic
fibrosis, neonatal chronic lung disease, chronic obstructive pul nonary

di sease (COPD), fam lial hematophagocytic |ynphohistiocytosis, dermatologic
conditions, psoriasis, alopecia, nephrotic syndronme, nephritis, glonerular
nephritis, acute renal failure, henodialysis, urema, toxicity,

preecl anpsi a, okt3 therapy, anti- cd3 therapy, cytokine therapy,

chenot herapy, radi ati t hera .e. g., including but n i m.

otheni o el mab et somos sibdipertsars Bndetute by Buth Tiheshieat i on
and the | kg See, e.g., the Merck Manual, 12th-17th Editions, Merck &
Company, Rahway, NJ (1972, 1977, 69 1982, 1987, 1992, 1999), Pharnmacot herapy

Handbook, Wells et al., eds., Second Edition, Appleton and Lange, Stanford,
Conn. (1998, 240Bst opaati-Bnt2 andibody mceitherdhestehle bypresdreaddomanlatipne opr esent

invention_also provid a net hod,for nodul ati.ng.or treatin t | east one
car di ovas s Argfn e Rorin Toh B harn R TREN el i hocoh@Rte Wb B er iR

i ncl udi NQinvBition @4 a Virfety SfdetiPory ntthod§ @R fudPRS Pér IMAIrdcfbn; SfatHetetdAIdr ONE,
myocardi al infarction, congestive heart failure, stroke, ischemc stroke,

henor r hagpylmenemy iranseeqsals ineplanis oserobis pr@p.orartsdes, aueomyBIPsor affemeans
aterioscl eroti i sea ertensi arterial hypertension, renovascul ar
hyper t ens?p&’(r%\‘%cuﬁ‘;s&;br?’c%ﬁgl,&lesd;%‘gf(ap’ Sy‘ﬁ?‘}ﬂgliios?molfl%ﬁ ‘cardi ovascul ar system heart
failure, cor pulnonale, primary pul nonary hypertension, cardiac :
arrhyt hm as, aThérapewtid Applivatioss s, atrial flutter, atrial fibrillation
(sustai ned or paroxysmal), post perfusion syndrone, cardi opul nonary bypass
i nflanmation r onse,. chaoti¢c or nmultifocal_ atriagl. tachycardia, regular
narrow QRS tat Russegt 1&?’“?688 SPPEVAIF Ogsf?r WBYIII‘{aI?‘i“EﬁHr At At ?anté’t“gon, Hi s
bundl e ar fryi Pra|As disébé, Py G4 Fibs! cﬁ*éa:?_hﬁiﬁ‘él, opbﬁlfihﬁ aPkaWa i hl&Kor A3y OCar di al
i schem c disorders, coronary artery  disease, angina pectoris, myocardial

i nf ar ct i ode¢scuzaddicoainy,opmg hiyleastivhalletl adibgdsofi thepresent diventjompaghy, restrictive

car di onyopat.h val vul ar .heart di seases, endocardit.is, .perjcardi.al disease,
cardi ac ¢ HBPisteriE o eriehaE Ple cellHBRR, S aniran palighil A& o,

i nf | ammat b0 ambig oam-mant%gym edtht thiéntidRdRBIphMided @ mtethodTer | t S
branches, peripheral vascul ar di sorders occlusive arterial disorders,

per i pher amodulating ersrdatingnt ileastiinsdbsla related distasenyiatcel, tisole, oxgemragimalfarnct i onal

BT oy anodt@nt Behingr i bty COEIGHOS AR IR SHRETBer e, vari cose

veins, ar tRdiooyehlatdiséass bt irffectious disease, a malignant disease or a neurologic disease.

The present invention also provides a method for modulating or treating at least one
IL-12 related immune related disease, in a cell, tissue, organ, animal, or patient including, but
not limited to, at least one of rheumatoid arthritis, juvenile rtheumatoid arthritis, systemic
onset juvenile rheumatoid arthritis, psoriatic arthritis, ankylosing spondilitis, gastric ulcer,
seronegative arthropathies, osteoarthritis, osteolysis, aseptic loosening of orthopedic implants,
inflammatory bowel disease, ulcerative colitis, systemic lupus erythematosus,
antiphospholipid syndrome, iridocyclitis/uveitis/optic neuritis, idiopathic pulmonary fibrosis,
systemic vasculitis/wegener's granulomatosis, sarcoidosis, orchitis/vasectomy reversal
procedures, allergic/atopic diseases, asthma, allergic rhinitis, eczema, allergic contact
dermatitis, allergic conjunctivitis, hypersensitivity pneumonitis, transplants, organ transplant
rejection, graft-versus-host disease, systemic inflammatory response syndrome, sepsis

syndrome, gram positive sepsis, gram negative sepsis, culture negative sepsis, fungal sepsis,

68



| ynphederma, |ipedenma, unstable angina, reperfusion injury, post punp
syndrone, ischem a- reperfusion injury, and the like. Such a nmethod can
optionally conprise adm nistering an effective anount of a conposition or
pharmaceutical conposition conprising at |least one anti-IL-12 antibody to a
cell, tissue, organ, aninmal or patient in need of such nodul ation,

treatnent or therapy. The present invention also provides a nethod for

nodul ating or treating at |east one 1L-12 related infectious disease in a
cell, tissue, organ, aninmal or patient, including, but not limted to, at

| east one of: acute or chronic bacterial infection, acute and chronic

par asi ti gedoperidfver (11QEEpsR! MERRSRDccdnis IrtadinaheRdfrh &k Bims, Yoridhg sHachtibhngal

i nf ections, ﬂN i nfection/ W 70 neuropathy, nmeningitis, hepatitis (e.g., A B
or C, or expieeurp; deate parcsentitis, adplt mespirptery diwiveps Hmrome, rhepmfmﬁgammtwepi glottitis,

e. coli Q0157:h7, h S rem. e syndr /thro | viic ~thro t openi c
pur pura, %ﬁé}fo&rnll dél,c e@e%ﬁ%%as’ glgﬁ%lr% r“?%ga&?%ﬂ?ﬁg&‘ ,(’Iolglee’ls’gsr%%ao#ogg’i Cér,onv %ﬁ%@‘égyf oxi c
shock sygiei1o 68l arfeirhi£ [@1aB61eS, GRphrod O St dpicdiscasds, Bpetemity raEoaRaslesit um

tubercul osis, nycobacteriumaviumintracellulare, pneunocystis carinii
pneunoni Hinifg ey eeveiperapmialibimitis, ennjungtwtis,ondometriosis gthypgi witicarin, systagionel | a,

| yme di seas |.nf 7. . | N~ | L.ral - socl at ed
nemaphagBep L 2iS HEE i8R SElisRbpolh ety omRRRBRRL Baty e

li ke. Thejetiesefinyiofsaa ot tisyte AtidteyRfasthldaisreidctitn, hedt t@splamdeication) Yvear
treating at |east one 1L-12 related malignant disease in a cell, tissue,
organ, atrasRlanteiestian, BaICTeas HanspiAnhEsjecon. lung: transplagtireigetion, bepe MAEY one of .

| eukeni . _ ' : . : ,
I 3e/lrjrpﬁ£)ncy ?%Sﬁéﬁgé\?ﬁﬂg% l% é‘él@lﬁ{,ﬁd@?%%: | EOPL%}E&%_‘QLC a%u% ereg]rye: ol %"“?guﬁem' a
(AML), mfuctien,syall bgwelarmmsplentiegjattion, fetal thymms iplaotayfection), parkegioad (CM.) ,
chronic | yrrphocryt ¢ | eukerR' a. (CLL), hairy cell L@ﬁUKem a, hyel odypl astic

syndr onelr t rejechiqp K enogERLt rejqstion@nk orgal grdssue.allagalt geision; SHbhons,

non- NGO fiese thBERRMRity Pl lbrs! GRkY BRI Rayn il difdhs, BYEIRnKaPOSI " 5

sarconmm, C tal carCinoma, pancreatic carcl nonm, sop yngeal

car ci nomesistani digpresas; asthingt, nyesthesa gravisantibetypheditatal cytotakicity typyg fr cal cem a
of maligpancy, .salid t.uno adder cancer, breast cancer, col orectal
cancer, %W_G‘E?ﬁ’éstﬂilwg’lreacgﬁ’i‘ﬁ: giﬁhﬁi%ﬁm&@&ﬂ%ﬁ%ﬂ%ﬂ@@@ Yedi tary

nonpol y PARtoeriscpAMS! mordRfki SinsmbpsiRNHMBskin dndBges sFRIGRE), pblYAGGRBFET -

non-smal I cell "l ung cancer, ovarian’ cancer, pancreatic cancer, prost at e
cancer, onrgazimegelyl endaerriopatiny, morasldnel gammapathyeskin chtegessandromenas, sar conms,
mal i gnant

antiphospholipid syndrome, pemphigus, scleroderma, mixed connective tissue disease,
idiopathic Addison’s disease, diabetes mellitus, chronic active hepatitis, primary billiary
cirrhosis, vitiligo, vasculitis, post-MI cardiotomy syndrome, type IV hypersensitivity, contact
dermatitis, hypersensitivity pneumonitis, allograft rejection, granulomas due to intracellular
organisms, drug sensitivity, metabolic/idiopathic, Wilson's disease, hemachromatosis, alpha-
1-antitrypsin deficiency, diabetic retinopathy, hashimoto's thyroiditis, osteoporosis,
hypothalamic-pituitary-adrenal axis evaluation, primary biliary cirthosis, thyroiditis,
encephalomyelitis, cachexia, cystic fibrosis, neonatal chronic lung disease, chronic
obstructive pulmonary disease (COPD), familial hematophagocytic lymphohistiocytosis,
dermatologic conditions, psoriasis, alopecia, nephrotic syndrome, nephritis, glomerular
nephritis, acute renal failure, hemodialysis, uremia, toxicity, preeclampsia, okt3 therapy, anti-
cd3 therapy, cytokine therapy, chemotherapy, radiation therapy (e.g., including but not limited
to, asthenia, anemia, cachexia, and the like), chronic salicylate intoxication, and the like. See,

e.g., the Merck Manual, 12th-17th Editions, Merck & Company, Rahway, NJ (1972, 1977,
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mel anoma, henmangi oma, netastatic di sease, cancer rel ated bone resorption,
cancer related bone pain, and the |like. The present invention al so provides
a nmethod for nodulating or treating at least one |IL -12 related neurol ogic
di sease in a cell, tissue, organ, animal or patient, including, but not
limted to, at | east one of: neurodegenerative diseases, nultiple sclerosis,
m gr ai ne headache, AIDS denentia conpl ex, denyelinating di seases, such as
mul tiple sclerosis and acute transverse nyelitis; extrapyram dal and
cerebel |l ar disorders, such as lesions of the «corticospinal system

di d I l i a; { net i t di d . h
unt | ngt ofog e SR GcthardhenlbhiE Hathark, WRIE B e Br i iifer s, “such
as those Abpichsitiagdaie, Sfaﬁﬁ‘érdV\bbﬁ{_J(ﬁ999100§3}‘$aéi%ﬁf@13“ﬁc619Gﬁ_lHdey%feféM&Qki netic
noverment di sorders, such as Parkinson's di'sease; r ogr essi ve “supranucl eo

Pal sy; structural |esions of the cerebellum spinocerebellar degenerations,
such as spi nal Thepigseat inwentimaratsoprovddesaanithod for modating0r tregting afdgast one

i< Dr ager okt 4R Se i lnsEERE, Al S rehERCongi fleoOrbalE

abet al i pojf RhstBhdof calishih syh@loBidUing6darthiil dnfartfien, ¥ohLetie tebattFhilumd Istrbkes Y St €M
di sorder); denyelinating core disorders, such as nultiple sclerosis, acute
t r ansver séchgmicistoke; hempeithaige.rtgaesslendsis, phenepnleresis, geptanosis, dighelie neur ogeni ¢
muscul ar r.ophi .anterjior. h |} ggﬁg ati ot r ophi c

| at er al s%*egg%shlirgt?c (I{l%\a}éﬁ’l #’Reét e‘s‘%%a enrﬁljg ut ar 1%%’%%%%%/&';1%%%}[%%%%@% spi nal
muscul ar sadcopgiock, sipHilie bfithe cardibvagaRe systepvhest Sild] eorpuloniielpitiargge;

D ffuse Le body di sease; Senile Denentia of Le bo'dlél ‘Q/pe; )

Ver ni cke- Ragwmmma%r@ydlmrﬁwﬂ@% asRbectapig beatsy driabfwienalipdkob di sease;
Subacut e : [ N r -Qggﬁ ' , mentia
pugi listi ?g%lﬁ%\tgbér@%agﬁgg? P%B?%I}Jatrl)lyﬁ?séE%ﬂs%ps%]%?&g’or %prﬂ%hrﬁlgﬁg?fpgf 4r:1)ei njury,
concussi otnflaniregtieh rdsporese cehiacticssd mud)ifocplaatrigl taichfdaadiayaeguiar npaow;QRRUt | S
depression;  stroke; cognitive disorders; epilepsy;..and the |ike. Such a
met hod cafPBpArEhAPIYICHBRfERES Vgawwﬁﬁmllaﬂan,ﬁsgw%@rmaamum of a

COmpOSi | Qi YenR PARKUIAI SRR k9B FRRNEIRRhddh £ 26hon Srterf N

anti body or specified portion or varitant to a cell, tissue, organ, aninmal or
pati ent i disassegdangmh psetatis, mpeodrdial mfgrctioneedrdiomtyopathyt AidatedbyongBaize e.g., the

Merck Manual, 16th Editi on, rck & Conpa Rahway, NJ (1992). .The present
i nvent i on CHAOEYGPHRY, VA& WB?thwgﬁPg%/P?f'ﬁt ‘g?ea%/efseeéidf’\g‘?ég‘af’ Heﬁ%?é‘ﬁa ne

disease, cardiac tumors, aordic and peripheral aneuryisms, aortic dissection, inflammation of

the aorta, occlusion of the abdominal aorta and its branches, peripheral vascular disorders,
occlusive arterial disorders, peripheral atherlosclerotic disease, thromboangitis obliterans,
functional peripheral arterial disorders, Raynaud’s phenomenon and disease, acrocyanosis,
erythromelalgia, venous diseases, venous thrombosis, varicose veins, arteriovenous fistula,
lymphederma, lipedema, unstable angina, reperfusion injury, post pump syndrome, ischemia-
reperfusion injury, and the like. Such a method can optionally comprise administering an
effective amount of a composition or pharmaceutical composition comprising at least one
anti-IL-12 antibody to a cell, tissue, organ, animal or patient in need of such modulation,

treatment or therapy.

The present invention also provides a method for modulating or treating at least one
IL-12 related infectious disease in a cell, tissue, organ, animal or patient, including, but not
limited to, at least one of: acute or chronic bacterial infection, acute and chronic parasitic or

infectious processes, including bacterial, viral and fungal infections, HIV infection/HIV

70



1L-12 rel ated wound, trauma or tissue injury or related chronic condition,
inacell, tissue, organ, animal or patient, including, but not limted to,
at |east one of: bodily injury or a traum associated with oral surgery

i ncl udi ng periodontal surgery, tooth extraction(s), endodontic treatnent,
insertion of tooth inplants, application and use of tooth prosthesis; or
wherein the wound is selected fromthe group consisting of aseptic wounds,
contused wounds, incised wounds, |acerated wounds, non-penetrating wounds,
open wounds, penetrating wounds, perforating wounds, puncture wounds,
septic wounds, infarctions and subcutaneous wounds; or wherein the wound is

sel ect edndurépaitiyh@e@hgup, lepaBisgé.g.ng, Bfor G, sethelike), sdpeieashritiy, paftoisits,sor es,
fistul ae, severe bites, thermal burns and donor site wounds; or wherein the
wound i sPrEymAapia: sralettifie i eoli @l X7y hernelptiurams sypdramedhreaboligisoci at ed wound.
72 Wbund . r f ugli. . or on a
mucosal MgRsoptic By Batif Wkt il Rk b8 kTl 21 "

wound nagHaek syndfsnd, btréptocdccad Alybsitis, gasdigangdfehne cliycobacter]u@s tubbrcalosief  an
underlying condition. In the present context, the term "skin" relates to

t he out emprepdecteriym griamontraqelulpsgpneymogystis GaTRl Pnepmeniadpeivic flaoymatoryand

enbr aces 4 i l. | Q. i.n..surface.
The. tor nisfiE Stonfls DRE G 1AGeLE de BRI hnfina 9 Bl Bl A R BOS o
as a hunassociaabhemmphigoctiicsynddine, vibdl etcdphalitigfasdptic Mechirigitis, amixhe e,
gastrointestinal, vaginal, or rectal nucosa. In the present context the term

"wound" denotgs a bodily injury wifh disruption of.the, normal integrity of
tissue struct &?SGWBV%/D@PH?#%%’QV SPRMJB”PB“@M&?%@%%@%% "sore,"
"l esion, ﬁ-ffﬁ&'ﬁéﬂ%ﬁiéhaﬁ%e&é&ﬁ%@'&eﬁ, t&%{eﬁ@x‘ghﬁ,mﬁ‘r&?o{; S4tTht, $RIRiing, ButthoPopul ar

termfor alnost any |esion of the skin or ‘nmucous nmenbranes and the term
"ul cer" limited topatdéastierfeadt leukemia, @xataVeukemizn, acufe lymphshlastiadenkemiaqALd),gan or

tissue, which i .oduced. t sl.oughi f ecrqt.i i Ssu esi on
gener ai | b Bacbid ek Gter Mot b for AL P B iR tiMhG °Fi ssue
resul t i ngeutd Y816 geheest1Ediidmia, Bhiéinic myBlbbRiFBikeM: (@ML)) ChroficipAghocyite term
“wound" used 1n the present context denotes any wound (see below for a

cl assi f i lsaksmia (GEL)wbainwes)] leukemia, myplpdyplastic syndzeme (MBS).iarlymphorieeal i ng

process, i ncl udi.ng the .sta bef ore any Rheal,in as imitiated por even
bt ore. sHelul it d e bR ENPYE o HoABRY Do Pde Bl (L pREL T
t r eat nenghiltiplraradRS Kipoyie itdsmaitoohecta GardRofh Haabiestic @ifélhdihat reated in
accordance with the present invention are, e.g., aseptic wounds, contused
wounds, nasephasangeal carcinoma, malignant histiocytosis, paraneoplastic syndrome/hypercaicemla

of malignancy, solid tumors, bladder cancer, breast cancer, colorectal cancer, endometiral

cancer, head cancer, neck cancer, hereditary nonpolyposis cancer, Hodgkin’s lymphoma, liver

cancer, lung cancer, non-small cell lung cancer, ovarian cancer, pancreatic cancer, prostate

cancer, renal cell carcinoma, testicular cancer, adenocarcinomas, sarcomas, malignant

melanoma, hemangioma, metastatic disease, cancer related bone resorption, cancer related

bone pain, and the like.

The present invention also provides a method for modulating or treating at least one
I1-12 related neurologic disease in a cell, tissue, organ, animal or patient, including, but not
limited to, at least one of: neurodegenerative diseases, multiple sclerosis, migraine headache,
AIDS dementia complex, demyelinating diseases, such as multiple sclerosis and acute
transverse myelitis; extrapyramidal and cerebellar disorders, such as lesions of the
corticospinal system; disorders of the basal ganglia; hyperkinetic movement disorders, such

as Huntington's Chorea and senile chorea; drug-induced movement disorders, such as those
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wounds, | acerated wounds, non-penetrating wounds (i.e., wounds in which
there is no disruption of the skin but there is injury to underlying
structures), open wounds, penetrating wounds, perforating wounds, puncture
wounds, septic wounds, subcutaneous wounds, etc. Exanples of sores are bed
sores, canker sores, chrone sores, cold sores, pressure sores, etc.

Exanpl es of ulcers are, e.g., a peptic ulcer, duodenal ulcer, gastric ulcer,
gouty ul cer, diabetic ulcer, hypertensive ischem c ulcer, stasis ulcer,

ul cus cruris (venous ulcer), sublingual ulcer, subnucous ulcer, synptonmatic
ul cer, trophig. ulcer, .trqpi l.cer,. and veneral..ulcer, e.g. . caused by
gonor r hoe’é‘g]ﬂ‘ie oV dmes g W@ﬁﬁﬁf@@ QO@HHB%@F?H\{?TFT YQOQHQIWBWE& ‘yfo.rge(lfmm tions
related {@nhWorndsso's AQa6S P%&Bv@ﬁ)brﬁﬁcﬁb’ Pﬁl‘é}s;%fu%tlu}’al idsRat sdhaccording to
the invention are buns, anthrax, tetanus, gas gangrene, scalatina,

er ysi pel asrebsilemsspndsarebellar dégshératoarsj guck as spmpd tlagie, Midedroeitsajdxasa, or

i npetigo bullgsa, et There is qften certain overla ween_ t he use of
the. t or nistongflapvicaf deoetiins. Suliple it doasmero B0 18} DAaRe AL RBbe. ¢ he
terms ar esﬁafﬁﬁger aﬁqqa&hds-méﬂgg sySteRfi CdiSdrers AHRRE HRERE BBOMRordiéintahe
present contex the term "wound” ° enconpasses the terns "ulcer," "lesion,"
"sore" anaatiprélangi¢dtass, dndmifodhiordriad mudti-aystem disctiden)y demiyiehnating cersed unl ess

otherwi se_.ndicated. T i nds of nds to be..t.reated cording to the
Cnvent | ondiitreduc B ple e RS gt oBRR oty 1"
traumati Cypj, @ﬁ&%'n@&&%ﬁeﬂi&ﬁh&ﬁlaﬁ atréphedsTidteric? A6 efll de@itfrabioh | sQétsas Wounds; (i)
wounds specific for the oral cavity, such as, e.g., post-extraction wounds,

endodont i emyedophbic lasabsslenddisy infantidospiesd riusevlagiatrhphyr analij wesmile egfinad ysseulamd
abscesses,, ul cens..and , l.esions of, bacterial,..wiral .Qr.aufoi nal ogi cal

o1 g1 e AR Algtaers R Do s RaRESH Rougtieale Bttt enin ddlings.
her pes ul g&iile DenteAfiRbf Ldvdy tial) types WermEléL Icorbuk6 il hdrofi@; chidriesladHo¥Smgi Ngi vitis
and burning nouth syndronme are specific exanpl es; d (iii) wounds on the

an
ski n, suchreatzfeldt-lgkob disesse: Sybgcutn mlsrqsmepaneiisentialitis, Hallemeridan-Ppaty diseaspis

bacteri a i - aut ol noun ik cal bi_t. rqical -ipci
Aot hor wpsmSidedugiighd SLITHMBEERY e o0 il IR B Rinids R 08050,
surgi cal feb&itﬁe@ﬁﬁcusﬂblﬁ)ppaiﬁtbﬁﬂcﬁmhﬁtﬁgﬂﬁﬁx; Antive; deplession; Girolds cdgnitive si gni fi cant
tissue loss. The |latter group includes ischem c ulcers, pressure sores,
fistul ae, disordersy @ileRysandibe likce Jich asnethadepmaptionaily somprascagmiisteinganounds

in soft . | , I i . g . re. of
por t anc ATy P il 3P ESpRp ot BRBIELLRO colhifion CliRidk dieadtbfic

TNF antibody or specified portion or variant to a cell, tissue, organ, animal or patient in need

of such modulation, treatment or therapy. See, e.g., the Merck Manual, 16" Edition, Merck &
Company, Rahway, NJ (1992).

The present invention also provides a method for modulating or treating at least one
IL-12 related wound, trauma or tissue injury or related chronic condition, in a cell, tissue,
organ, animal or patient, including, but not limited to, at least one of: bodily injury or a
trauma associated with oral surgery including periodontal surgery, tooth extraction(s),
endodontic treatment, insertion of tooth implants, application and use of tooth prosthesis; or
wherein the wound is selected from the group consisting of aseptic wounds, contused
wounds, incised wounds, lacerated wounds, non-penetrating wounds, open wounds,
penetrating wounds, perforating wounds, puncture wounds, septic wounds, infarctions and
subcutaneous wounds; or wherein the wound is selected from the group consisting of
ischemic ulcers, pressure sores, fistulae, severe bites, thermal burns and donor site wounds; or

wherein the wound is an aphthous wound, a traumatic wound or a herpes associated wound.
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wounds |ike ischem c ulcers, pressure sores, fistulae, severe bites, thernmal
burns and donor site wounds. Ischem c ulcers and pressure sores are wounds
which normally only heal very slowy and especially in such cases, an

i nproved and nore rapid healing process is of course of great inportance
for the patient. Furthernore, the costs involved in the treatnent of
patients suffering fromsuch wounds are narkedly reduced when the healing is
i nproved and takes place nore rapidly. Donor site wounds are wounds which,
e.g., occur in connection wth renoval of hard tissue fromone part of the
body to another part of the body, e.g., in connection with transplantation.

The wounds r egbldds Ad/b¥ Q1ERrS e hofRATAbIHITToRidEnY BbM tREUKM & oraNEuédtal Mpr oved
healing is therefore nost val uable.” The term"skin" is used in a very broad

sense ersbriaesiargs Zdesukh of apinfreetioal in lap prgan Oistroke?).sAiwpuadchay bea resuiofacases

where the_skin rface i.s nore or . less injured s also th e | layer of
the. ski o RSP Rl fnusn 07 e And PR o it b Bt Soef b B he ski n
is the oyLig? rdl A8 tb R dulérnobiyiBhcedsTdhd tidy SELPimaR MithsdidgCminimS i@l | ayer of
the skin is called the derms. The present invention also provides a nethod
f or nodembraosgingact or almostigtactskinrassvellds ernjwred phiosidases Theiedn folucosal’ e

scl er osi anong, t he ot her diseases listed.above as IL-12. related, .in a

el |, ¢ r9eise  BgiphbedirdRinp e R OREE o R UGN A PR AL ™Y BE P,

| east omaca, autdlIHABA, ke, JYE GadionRadtifal, Capirthl, Q¢ 26kl nddcoshl Sease, infectious,
mal i gnant and/ or neurologic disease. Such a nethod can optionally conprise
adm ni stering an effective anount of at |east one conposition or

phar maceut i car thegwgsenti coptgxt the s, “soupd” flenotana bodjlyanivr with disnuptigmef edy to a
cell, ti ; -an| i PN o f L on, treatnent
or theré%éﬂﬁﬁﬁgé%gpﬁg%ﬂ%gﬁ%ﬁgé%P@%ﬁ%ﬂhfh@g%ﬁ%%ﬁﬁé%%ﬂ%gwggﬁgééggﬁinistering
an ef f echore® “GionVt“necbsigy” ambrfube i Nermally, pthaterma ¢sort’t Balpopalapesn foron
conprising at |east gne anti-IL -12 anti bod to a _cell, tissye, organ,

ani mal GO ARRlFEion at e skinar mugews pgs Ageh ety it Isarloah detigyor Such a
met hod ' I r g oy ' Q%Qg? I nation

t her apy(\e %‘rvgﬁéﬂr’ggtaller%r féd&c?ggg?rsggggggésgg vﬁ?cél@?%dﬁg?é%@&e’laﬂ ‘?&)m ni stering
of sai d natrotietissue.ohesiargenerally fcatesatotanyoiisiye defpetc INecmdissuelatadrto deadvar i ant

thereof,. further conprises adm ni.stering, before concurrently, and/or
after, &FSYedy t“@ﬁgggE#Q@Pgdnﬂ?%ﬁ?éFmW§§§PrHﬁ@‘*ﬂ?'antagonist (e.g., but not
limted to, a TNF chem cal or protei n antagoni st, TNF nonocl onal or

pol ycl onal anthk Ry wRfund” used in the present context denotes any wound (see below for a

classification of wounds) and at any particular stage in the healing process, including the
stage before any healing has initiated or even before a'speciﬁc wound like a surgical incision
is made (prophylactic treatment). Examples of wounds which can be prevented and/or treated
in accordance with the present invention are, e.g., aseptic wounds, contused wounds, incised
wounds, lacerated wounds, non-penetrating wounds (i.e., wounds in which there is no
disruption of the skin but there is injury to underlying structures), open wounds, penetrating
wounds, perforating wounds, puncture wounds, septic wounds, subcutaneous wounds, etc.
Examples of sores are bed sores, canker sores, chrome sores, cold sores, pressure sores, etc.
Examples of ulcers are, e.g., a peptic ulcer, duodenal ulcer, gastric ulcer, gouty ulcer, diabetic
ulcer, hypertensive ischemic ulcer, stasis ulcer, ulcus cruris (venous ulcer), sublingual ulcer,
submucous ulcer, symptomatic ulcer, trophic ulcer, tropical ulcer, and veneral ulcer, e.g.,
caused by gonorrhoea (including urethritis, endocervicitis and proctitis). Conditions related
to wounds or sores which may be successfully treated according to the invention are burns,

anthrax, tetanus, gas gangrene, scalatina, erysipelas, sycosis barbae, folliculitis, impetigo
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fragnent, a soluble TNF receptor (e.g., p55, p70 or p85) or fragnment, fusion
pol ypeptides thereof, or a small nolecul e TNF antagonist, e.g., TNF binding
protein |l or Il (TBP-1 or TBP- 11), nerelinonmab, infliximb, etemacept
(Enbrel TM), adalinmulab (IlumraTM, CDP-571, CDP-870, afelinonab,

| enercept, and the like), an antirheumatic (e.g., nethotrexate, auranofin,
aur ot hi ogl ucose, azathioprine, gold sodiumthiomalate, hydroxychl oroqui ne
sul fate, |eflunom de, sulfasal zine), a nuscle relaxant, a narcotic, a
non-steroid anti- inflamatory drug (NSAI D), an anal gesic, an anesthetic, a
sedative, a |ocal anesthetic, a neuronuscul ar blocker, an antim crobi al
(e.q., amqm@lmmeetlgarbu}imai etandbere isaftenatceriain avelap betwegn thertsp of thal ,  a

car bapenem _cephal.0 fl ur ar.aui.Rol one croli e, en cilli n a
i T onam B SRR SRO e, WAL AIR0R" g Bl € erls BERAEY |
corticost @sred@dsan@cﬁn 75hei‘él@fé0bé BefiddbPitbve ﬁn@lﬁh@éeﬁﬁcdh%‘xﬁﬂlé%rﬂlg%nd’a i ner al,
a nutritional, a thyroid agent a vitamn, a calciumrelated hornone, an
antidiarr mcampaws thpterms SWpard “lesiond)isorehend Gnfaegiionsiandithedermsare | axat i ve, an
ant i coagul an. er t|n epoetin alpha), a filgrastim(e.qg.,
G CsF, Né&Y 155“'" ﬁte?y%ég“@gg Wﬂrﬁg?!a%laﬁgF Leuki ne), an imunization, an
innunoglobulln an i nmunosuppressive (e.g., basiliximb, cyclosporine,

dacl i zumab), aTlgldidstof houndse beareatsd dtoriing tetheimeentioh inbludg,alsar(i)@steraigen

receptor nodulator, a nmydriatic, a.cycloplegic, an_ alkylatin % ent, an
ant i met ab®Ppads, sugh ﬁs, €86 W EIGhitPRaic, méeqtlaaﬁ, shemicathemnal &&Pm&ﬁan ullous

anti depr e%&{f&s @ rg chﬁg?d}tthe | w@f\é’h?%&g é% égosFth?aaﬁbrp%Xﬁﬂdé a

hypnoti c, tic, crine, ah asthm
medi cat i omdodoﬂmtv@omgmspemallm connrebﬁdradltls treatmienlt of@yiteandaibsdesses, ulewn dndt or, a

met hyl xant hj ne, _a cr.onol an._ epi nephrjne or nal Qg, dorpase al pha
( Pul rmzynl?fmn%lo@ifftﬁﬂ?lnﬁﬂ Pf utemIBIIOIGICE eI Brin ﬁa qﬁa@v%P 3&%}@%3 are well

known in I Handbook,
2" d Edi tfdg%uaﬁ%lg%ﬁ%lﬁ%aﬁ%mlﬁﬁélﬁes %cgﬁf sg?rggg%irap P %g{i M%%R%ﬁﬁ%rracopoei a,
Tar ascon Hoedattve glﬁgmutlsrambl{numng Iﬂﬁﬂosynmtnmee Eubctﬁlccmamﬂes: ast On) Wouolds ehi ng,
Loma Lind 2000) ;  Nur ndbo ugs, 21st. editjon,

Spri nghoug’é’f % %xcgass&gr ﬁ’ﬁ?@?ﬁ’g uﬁﬁ e% imlﬁggtf IE)rFlFSg‘?“ééé >Vl g Qui de
2001, ed. guisianiibgih) SRR andPs@BRal 1Ecﬁﬁ5'ﬂs' okl way bPQassHPiRE wournddd he&iR ver,

NJ. each of which ref erences are entirely incorpor at ed herern by reference.
TNF ant agemilbtissusloss dislte sfirgicakinnisioss, numrabrasmnb amhmunnbntdsemreqsyu)

gg;rzurj Im sin Inét tzlf.ng gés[uegﬁ iﬁq la S%nd@_/ 815p inclu e%qs?ch(e)rfmct quéfg rp?e%s?urr]é sArQs\,/ Qt:[u aon (further
lacerations, severe bites, thermal burns and donor site wounds (in soft and hard tissues) and

infarctions.

Other wounds that are of importance in connection with the present invention are
wounds like ischemic ulcers, pressure sores, fistulae, severe bites, thermal burns and donor
site wounds. Ischemic ulcers and pressure sores are wounds which normally only heal very
slowly and especially in such cases, an improved and more rapid healing process is of course
of great importance for the patient. Furthermore, the costs involved in the treatment of
patients suffering from such wounds are markedly reduced when the healing is improved and

takes place more rapidly.

Donor site wounds are wounds which, e.g., occur in connection with removal of hard
tissue from one part of the body to another part of the body, e.g., in connection with
transplantation. The wounds resulting from such operations are very painful and an improved
healing is therefore most valuable. The term “skin” is used in a very broad sense embracing
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specified portion and variant thereof, of the present invention), include,
but are not limted to, anti-TNF antibodies (e.g., at |east one TNF
ant agoni st as defined above), antigen-binding fragnments thereof, and
receptor nol ecul es which bind specifically to TNF; conpounds which prevent
and/or inhibit TNF synthesis, TNF release or its action on target cells,
such as thalidom de, tenidap, phosphodi esterase inhibitors (e.g,
pentoxifylline and rolipram, A2b adenosine receptor agoni sts and A2b
adenosi ne receptor enhancers; conpounds which prevent and/or inhibit TNF
receptor signalling, such as mitogen activated protein (MAP) kinase
' nhr bi tOﬁ%,e pideHRD iy EiSofi &iin IaQCkn AIRAE O4sed Qrﬁbx@'tﬁe s‘EﬁmﬁEﬁE@ls-ﬁNﬁeGﬂl%%Vage such
nmet al | opr ot el nase i nhi bitors; conpounds which bl ock and/or 1nhibit TNF
act i vi ty;njwath— also thadginod &ayer of tmmmpangranzma@ma)memum ¢padesmpke. g.

capt opri un ock d/or inhibit TNF produ on and/or
cynt hosi eberad e B Rks Shfer LR aie? GpE e gt gt din it SF oy

necr osi sgifintt@llefht HRagy, " " TNF anti body," "TNFa antibody," or fragrrent and
the |i ke decreases, blocks, inhibits, abrogates or interferes wwth TNFa
activity in vitro, in situ and/or, preferably, in vivo. For exanple, a

sui tabl e TNF "ﬁhﬁmq:sen@mwrm@nyﬂsgprqvm@s p iretiegsh fof modulatingror drgating Groha'sFa and

| ud ti-TNF antibo f th d
peci 1 oA HIb AT ESBy YIRAFRE s R el B e B B 8 Tnrm. A
sui t abl erefdd, a0 ¢dNOE¥%UO)orEanR BHTRAN oﬁ@xeﬁd lﬁaude%Amﬁ@t 1higselto, A MaGbRE OF
interfere, prevent and/ or 1 nhibit protein synthesis, TNF

rel Sase ummmerrél@@étdmeasesragdrarasﬁgardfw infectipn, malignan ged/o qi@gur vity, TNF
Phe oni rarrl o5 Rhaihrghboy GG AR Hlnifisbhe AR b RGE AROR ' '

anti bodi ege dohq;bslﬁ@ﬂort;mmﬁaréuum tdmpq@ftmeampnsmgemasoanm melsz:amb@@ in the

art (see, (ﬂ . U S. Patent_ No. 231,024; Moller, A et Cyt oki ne
2(3): 162t0135@ ( HS30p preap, aelmgl;ﬂsww Ingeeigf sushmapgylation t(erirme@éroeéﬁr@eﬁber 11,
1992); Rathjen et al., International Publication No. WO 91/02078 (publi shed

February 21, Aﬁf& drod Rl re%ént?x{venucﬁngQnP@hlEHEe ﬁﬁﬁiﬁkféﬂ:&%%?eﬁﬁuvé)a:ﬁ&ﬁxt868

(publ i shed Apri 1987 Yone et PO Pat ent Ication No. O 288
088 (Cct obaacronﬁfbsltldﬂaﬁpharrba@lugqal edmpdsjtioBi uonipﬂﬂilngﬁ loghyse antiRB 512 dntibddy

137: 847 854 198 t al 05-311 (1987 Fendly et
al ., ﬁ) Bg 3?33‘“2%’3‘“?116 feni EW?‘%E Héﬁlcgg‘fo‘j& ation, ey %%&ga@gg 507e
(1987); §ﬁ§§1 dHnEiBdd ¢l Iptl@ilxal}y ﬁlrth& %ﬂdﬁ%e co'-\éahbmst%a@loﬁ Z)r @&n&ﬁ%})ﬂmﬂw fop

references are entirely incorporated herein by
treating such diseases or disorders, wherein the administering of said at least one anti-IL-12

antibody, specified portion or variant thereof, further comprises administering, before
concurrently, and/or after, at least one selected from at least one TNF antagonist (e.g., but not
limited to, a TNF chemical or protein antagonist, TNF monoclonal or polyclonal antibody or
fragment, a soluble TNF receptor (e.g., p55, p70 or p85) or fragment, fusion polypeptides
thereof, or a small molecule TNF antagonist, e.g., TNF binding protein I or II (TBP-1 or TBP-
II), nerelimonmab, infliximab, eternacept (Enbrel™), adalimulab (Humira™), CDP-571,
CDP-870, afelimomab, lenercept, and the like), an antirheumatic (e.g., methotrexate,
auranofin, aurothioglucose, azathioprine, gold sodium thiomalate, hydroxychloroquine
sulfate, leflunomide, sulfasalzine), a muscle relaxant, a narcotic, a non-steroid anti-
inflammatory drug (NSAID), an analgesic, an anesthetic, a sedative, a local anesthetic, a
neuromuscular blocker, an antimicrobial (e.g., aminoglycoside, an antifungal, an antiparasitic,
an antiviral, a carbapenem, cephalosporin, a flurorquinolone, a macrolide, a penicillin, a

sulfonamide, a tetracycline, another antimicrobial), an antipsoriatic, a corticosteriod, an
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reference). TNF Receptor Ml ecules Preferred TNF receptor nol ecul es useful
In the present invention are those that bind TNFa with high affinity (see,
e.g., Feldmann et al., International Publication No. WO 92/07076 (published
April 30, 1992); Schall et al., Cell 61:361-370 (1990); and Loetscher et
al., Cell 61:351-359 (1990), which references are entirely incorporated
herein by reference) and optionally possess | ow i munogenicity. In
particular, the 55 kDa (p55 TNF-R) and the 75 kDa (p75 TNF-R) TNF cel
surface receptors are useful in the present invention. Truncated forns of
these receptors, conprising the extracellular domains (ECD) of the
r ecept or s2BAPOKG Fierpidom diabeies TelatsA aeenier mureralsrrutritiongl, a typpid seent atitagyin, a Eyr |
). Bl ocheqy e @adnd Al 9 e kS v 3F bitlenl ot iSmBRERSR!

or Its

i nvention runca 0 recep or’s conprising the ECD, hav
been det etketihe] an anticouguRnag aﬁwhmlmﬁet&QngDap@anﬂ attﬂha); Bdilgrhlitian (el g GoiSFor y

bi ndi ng proteins (Engel mann, . Biol. Chem 265:1531-1536
(1990)) . NPROSFRcepTERmAL® (GMrQ%F Hcﬁrﬂéles) & I Enizatien; Jrimremeslepilis 2R usi on

nol ecul es; r 9%] n r,€
addi ti ona mlg{%g)su gésslsl\c()’? t(él'%lle:ﬁ rsglgfe}%{bgrg %@ é%étjldgés? h@hg rogﬁltrljgﬁ“ P@I n the
et hods ahemmaeEpicémensing, art éseogerasesptor modaitorpamydiiiticy & cybdplegicyah t | meri ¢
nol ecul esﬁﬁé?ef ul in the preseﬁ‘S i nyention.conprise all or a functional
r

portion oflkYiRungAgeNtefn RkENCADONS, mtRfC ?I@E%‘Bf’&rfélel?]%i‘ﬁ%FeW%?l 3Re or nore

ol ypept i | | yet hyl ene gl ycol
FPE%/;I)O I[)Ang&hd gljaé‘smlit’sar sucﬂa%mwmgg?%gggﬁg?l u5| ﬁ’étrr%)dls)gcﬁl e |>/s TNFg Y
receptor/ ’s;gﬁpatmmlmathg actimuhnt, ddidpeziitacnioe,eoapthma niadiiation, mbetagdres, and

met hods fg{h t hei rhcg ? ction, have been dESQI‘I bed |r] the art .(Lessl auer et
at, Eur. Hhaled ﬁtﬁ’iﬁ’ e 9“?8% 8% 2mefayiyanthing, @ SFomqlyR, @0 PINEPhNipe 8k Nat |
Acad. Sci gn Qﬁ,"‘hg T4e 1483-
1489 (1991): oimast al(ﬁ%%%égag@ ?ﬁ@%ﬁﬁiﬁ%t sgoist, St %/?%a%éfgagi)

Butl er et wall knovayinghé a6 $¢e53.2.6 W16 26Gal(, £¢9.PharBuktherapy Handbogks2™ Bditibm,nmunol .

24: 2040248 1994 B Patent No...5, 447 d US.
Appl i cat i ?‘éﬂﬁfe%??? ?’ﬁ%@b@&yﬁ Pll%@%‘])poel@a%ﬁé%?n Wf?%th ?gf erences
are entir Phéfn‘ﬂa&%@éﬂ@()m esthe Eﬁiti@)nbYax’ﬁ&Bﬁ PAPKRIng, MohhoaRlaf ©A (2000}9%15%

i munor ecept or fusi on nol ecu| es can al so be found in Capon et al

Patent  N30OlsHantiBogeof Draag dH" estiticn, SpringtonseGerpn Sphighosse2 P4, 2108; Heaiih Capon et

al., Nat ui’l%fgsgionﬁzﬁ)rug Guide 2001, ed., Shannon, Wilson, Stang, Prentice-Hall, Inc, Upper

Saddle River, NJ.each of which references are entirely incorporated herein by reference.

TNF antagonists suitable for compositions, combination therapy, co-administration,
devices and/or methods of the present invention (further comprising at least one antibody,
specified portion and variant thereof, of the present invention), include, but are not limited to,
anti-TNF antibodies (e.g., at least one TNF antagonist as defined above), antigen-binding
fragments thereof, and receptor molecules which bind specifically to TNF; compounds which
prevent and/or inhibit TNF synthesis, TNF release or its action on target cells, such as
thalidomide, tenidap, phosphodiesterase inhibitors (e.g, pentoxifylline and rolipram), A2b
adenosine receptor agonists and A2b adenosine receptor enhancers; compounds which
prevent and/or inhibit TNF receptor signalling, such as mitogen activated protein (MAP)
kinase inhibitors; compounds which block and/or inhibit membrane TNF cleavage, such as
metalloproteinase inhibitors; compounds which block and/or inhibit TNF activity, such as
angiotensin converting enzyme (ACE) inhibitors (e.g., captopril); and compounds which
block and/or inhibit TNF production and/or synthesis, such as MAP kinase inhibitors.
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531 (1989), which references are entirely incorporated herein by reference.
Cytoki nes include any known cytokine. See, e.g., Copew thCytokines.com

Cyt oki ne antagoni sts include, but are not limted to, any anti body,

fragnent or mmetic, any soluble receptor, fragnent or mnetic, any snal

nmol ecul e antagoni st, or any conbination thereof. Therapeutic Treatnents Any
net hod of the present invention can conprise a nethod for treating an IL- 12
nmedi at ed di sorder, conprising adm nistering an effective anount of a
conposition or pharmaceutical composition conprising at |east one
anti-1L-12 antibody to a cell, tissue, organ, animal or patient in need of

such nodul at | g§luselheRMTE Munddk néd?@sﬁéiﬁ&’tor aiibody” MENRQsikean ” FeNgRt | onal |y
further conpri se co- adnini stration or conbi nation therapy for treating such

di seasesantibody,? or fiegneent adethelike dévecasasnblodkst iwhibitg, abfogsias or laterfemwﬂnne
anti-|IL- ant i bod. por.t i .or . varj ant therea

conpri se ﬁﬁ?th‘flg’télyﬁtrﬁgg’bgéql&P@gr (PB?{%rﬁﬁP"e‘ RePg: Ii:lo ? afy ﬁtd: 838 one
sel ect echihoa) ihe plebent ﬁvaeﬁgdnvc%n BIHdIrNIR &f?iﬁﬂélﬁ&é%%ﬂ'T?\l‘F LMy %%&g@) drug, a
central nervous sysSt drug, an autonom c nervous syster (A drug, a
r espi r at inging fiagients thgreof agd specified neginta dopGins theraaftthad bing, spemﬁcnrllynaal dr ug,
a drug for fluid or _electrolyte bal ance, a hematol ogi c drug

ant i neoptME; A suipble W%MI%@iagﬁelﬁrc%als%ﬁe"r%ﬁphﬁlf r‘ﬂ”i?gatﬁt qnger@;;e, nasal
drug, a %MN t t e TNF
an?ggomﬁstgpé Eaa/6Y Pltnot bfehg‘ r(f%tei%l\lf%antl ’body lg?s‘%fwg?rééﬁf’g?a sol ubl e

TNF receﬁgrmﬂmg,rmerﬁbmmm pleﬁme,dI’NEaatvﬁyrﬁ\IF pmdection and/oasysithesis. ol ecul e TNF
ant agoni st), an antirheumatic (e g., methotrexate, auranofin,

aur ot hi ogl ucose, azat hi qpr.ine aner cept sodi u hi | at e,

hydr oxychl or dg’& fgﬁ‘ir’]éagﬁe# r%?ﬁt %Sgﬁqﬁ%%ﬁ AR Oéy cle relaxant, a
narcoti CAd(ﬁtl&QJI'Bﬁ:ﬁﬁlé&'df nﬁiﬁbblbhﬂfahﬁ-mmi hivoditd Ghal Hadk Bed 1&'&1636}6%9{33' Cc, an
anesthetic, a sedative, a local anesthetic, a neuromnuscul ar bl ocker, an

antim crmmniion(aea @ScnlndImtbglasﬁ((mL ¢, U.SaRatant 6. Pekfdb024: M OHent Aperradsi tic, an

o ol SRTREIR oSO SRR B, MR R e [t O °

ant i psorpahjes e ald IerbtichabP@lic@bn N6 woaMizms giuBlistied Feustiy2eies)r el at ed
agent, a mneral, a nutritional, a thyroid agent, a vitamn, a cal ci um

rel ated Rmhlﬁéﬁ‘nd E‘Rﬁ) Ratant BiblioatieraNo. 051211 |(Pﬂ§§h%€bAplalr22 1R T)eYeneiat al.an
antiul c 'yt hropaj e e. epoetin
al pha), e%PO? i) gr as 1¥§io e g%{ﬁ%&%@%ﬁaﬁ% 650 81«? ?j’ 4 4}1 a%)‘é’ ? aérl{))g élmmB?W
Leuki ne) ResaOommasy: mssar(1986) Meager, et al. Hybrzdoma 6:305-311 (1987); Fendly et al.,
Hybridoma 6:359-369 (1987); Bringman, et al., Hybridoma 6:489-507 (1987); and Hirai, et
al., J. Immunol. Meth. 96:57-62 (1987), which references are entirely incorporated herein by

reference).
TNF Receptor Molecules

Preferred TNF receptor molecules useful in the present invention are those that bind
TNFa with high affinity (see, e.g., Feldmann ef al., International Publication No. WO
92/07076 (published April 30, 1992); Schall et al., Cell 61:361-370 (1990); and Loetscher et
al., Cell 61:351-359 (1990), which references are entirely incorporated herein by reference)
and optionally possess low immunogenicity. In particular, the 55 kDa (p55 TNF-R) and the
75 kDa (p75 TNF-R) TNF cell surface receptors are useful in the present invention.
Truncated forms of these receptors, comprising the extracellular domains (ECD) of the

receptors or functional portions thereof (see, e.g., Corcoran et al., Eur. J. Biochem. 223:831-
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an i mmunogl obul i n, an i nmunosuppressive (e.g., basiliximb, cyclosporine,
dacl i zumab), a growth hornone, a hornone replacenent drug, an estrogen
receptor nodulator, a nydriatic, a cycloplegic, an al kylating agent, an

antinmetabolite, a mtotic inhibitor, a radi opharmaceutical, an
anti depressant, antimani c agent, an antipsychotic, an anxiolytic, a
hypnotic, a synpathom netic, a stimulant, donepezil, tacrine, an asthma

medi cati on, a beta agonist, an inhaled steroid, a |eukotriene inhibitor, a
met hyl xant hi ne, a cronolyn, an epi nephrine or anal og, dornase al pha

(Puhnozy t okine or . a cytokine antagonist, Such dru re well known
i the. ar 540 BadY afeustrisehin bl s Faion, e eied ST ot Ao NERCRHGEr at i on
for each IpBRB! £l Setect &l if urind WHESS M:ﬂ?ﬁﬂ%a"f ugs, 21st
edition, %%&?%g 3@5&5 Corppgégpr?ﬁgﬂgﬁgg, g%?ﬂg%01; Heal t h Profégg?onal's
Drug Gui dimhibixdy, bisding prSledns(8ngelm@nd/\. eari.,, JRiah G hetr 203t156 &-1686 {19900)c, Upper
Saddl e River, NJ; Pharncot herapy Handbqok, Wells et al., ed., Appleton &
Lange, St ANF sragpiormultingzic molequiesiapd TNE smpBingteseptprdpsiommplecpiss. apdnce) |

Typi cal | Y jerhhfds @ sG il b daf ,&}nfp togg-[,@% fgni stering
an effect?ve angﬁ%?”%?“gogggga%? g%&#%%st&%%%aaﬁtl-ﬁﬁ-l anf?%oéy

conposi t i moletiias whioh ale,usefial mvhe mghodsand@omposifiorsrof dte presast inadmbioh. 0. 01 t o 500
mlligrams of at |east one anti-IL-12 anti body per kilogramof patient per

dose, and, pr r abl fromat |east abaqut. 0.1 to 100 mlligrans

ant ' body! ki FogPSrsrstor b fiiec aaicdles fratdn el Eveating rropRshalane
dependi NgfMBYhal PiHiGPEGhéE EEDAG WY bf HoRI TNINRcBRbisVRkedPES Bhe 6061 Ned i n the
conposition. Alternatively, the effective serumconcentration can conprise

0. 1- 5000 pplypeptide linkersomother nenpieptidedinkers; sugh as polyethyleneglysohHGYs tAmat i on.

Sui tabl e dos re own to nedical. practi.ti s and w . of course,
dopend. upBiReoTsul £ TR S oty PrebBtts ol B8y AN Foslpr i fugpR prefict
conposi t i aNmigirighordBptol ibdh BtblecaRd ahd 1@ etBadd fof tHegprddiattiGiRave BBGET gOi Ng
treatnment. In sonme instances, to achieve the desired therapeutic amount, it

can be nésserbedriy thegridFesslager 4/ of , Frepbdmmaneld s 28832386 (6391);i Adhkenaziegi@ht ed

can be Suny we . & ' e
Lhe e oPreReiVudl el X D4 810535 80539 b0l plRl 9 o 29, M 378546056, ther
Tt ot ok a0 oyt i, 0, 15
15, 16, 1Gvrokige 6(6%6 Y623 (1994 Baker epd., Far.of7 Imgurnal. 242044-2048 619945 Beutler e85 ' 36
37. 38 39, 40 2 . 8 54, 55
o6 oy Sty U pddnNGs afpestnd By, AbRicalifn NoJas AR Mhgitmay s, 199, °F, 50

76, 77, T7&ch69whitf refSkncd32re entirely incorporated herein by reference). Methods for

producing immunoreceptor fusion molecules can also be found in Capon et al., U.S. Patent
No. 5,116,964; Capon et al., U.S. Patent No. 5,225,538; and Capon et al., Nature 337:525-

531 (1989), which references are entirely incorporated herein by reference.

Cytokines include any known cytokine. See, e.g., CopewithCytokines.com. Cytokine
antagonists include, but are not limited to, any antibody, fragment or mimetic, any soluble

receptor, fragment or mimetic, any small molecule antagonist, or any combination thereof.
Therapeutic Treatments

Any method of the present invention can comprise a method for treating an I.-12
mediated disorder, comprising administering an effective amount of a composition or
pharmaceutical composition comprising at least one anti-IL-12 antibody to a cell, tissue,

organ, animal or patient in need of such modulation, treatment or therapy. Such a method can
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83, 84, 85, 86, 87, 88, 89, 90, 91, 92, 93, 94, 95, 96, 97, 98, 99 and/or
100-500 ng/ kg/ adm ni stration, or any range, value or fraction thereof, or to
achieve a serum concentration of 0.1, 0.5, 0.9,1.0, 1.1, 1.2, 1.5, 1.9,
2.0, 2.5, 2.9, 3.0, 3.5, 3.9, 4.0, 4.5, 4.9, 5.0, 5.5, 5.9, 6.0, 6.5, 6.9,
7.0, 7.5, 7.9, 8.0, 85, 89, 9.0, 9.5, 9.9, 10, 10.5, 10.9, 11, 11.5, 11.9,
20, 12.5, 12.9, 13.0, 13.5, 13.9, 14.0, 14.5, 4.9, 5.0, 5.5., 5.9, 6.0,
6.5 6.9, 7.0, 7.5, 7.9, 8.0, 85, 8.9, 9.0, 9.5, 9.9, 10, 10.5, 10.9, 11,
11.5, 11.9, 12, 12.5, 12.9, 13.0, 13.5, 13.9, 14, 14.5, 15, 15.5, 15.9, 16,
16.5, 16.9, 17, 17.5, 17.9, 18, 18.5, 18.9, 19, 19.5, 19.9, 20, 20.5, 20.9,
21, 22, 3ptiondtly further odaptibe ca-Bdmmibirafiéh o&%mb‘ﬂ&ﬁoﬁﬁreraggforﬁ:%aﬁﬁ@sucﬁ& 70, 75,
80, 85, 90,96, 100, 200, 300, 400, 500, 600, 700, 0, 900, 1000, 1500,
2000, 250B¢ase0R0jso8EOH Wwhetdothe 4domstering/ob sai8 @DIRask gnevntisBr-Udantibedicent r at i on

per single nultiple adm.ni str.ation, ot any range, .value or fraction

t her eof . S@ﬁ%ﬁ?@?lﬂggf V%rfa&ml}eﬁghﬁ%@?b%d%eﬁP%F'@Pg%nggﬁ%&%@nc&g&étﬁ'di ng upon
known f aghdérsaftes BClast dfie td16tddRInRE ety MFdttiGe aﬁg,r PEdr @bl Hbn1as(CY) shien
particular agent, and its node and route of administration, age, health,
and wei ghrugos ceniyal nepsiug isystem (GRSdreg, an @uioremistnepfous gystrmo AN Skdmel a of

Coval 1y el bh e At mat o] R B n SR s S E T B TR 1 s
per Ki |l ogleawolfnt baaehs, MBéfitblogiorddiglak ktiheoPlaskicl & idnurdAtbduldtieh @fughbdny, 0.1 to

10 m |l ligrams per kilogram per adm nistration or in_ sustained release form
i s ef f ecophtbalays, ofin ef nesd«lsig; e domiceat drugsa nytgtignah dryg|or thetlikegatdsashenied NE r eat nent
of human }_mal . j e- 1] L od] sage of at
east ondSipRblsily ty b d S Por ks, TRqelin REbigiin o0 O
0.9, 1. Ofragmént, filsibn prdteids théreofs or Hsmall mBlecle TNF, antagonidtd, ankadtirhbdmatid, 16, 17,
18, 19, 20, 21, 22, 23, 24, 25,6.26, 27, 28, 29, 30, 40, 45, 50, 60, 70, 80,
90 or 106 Snethotraxate, ggnoliznaugpthioglisese, arathiopringegfanercept, gold spdiug 6, 7, g, 9.

10,11, 1g. ) : ﬁ&fas 4 6, 27, 28,
29, 30, ‘,"ﬁ%‘it?’]h%g‘,&g‘??,l&@&‘,”}%%‘?}ag"?} ‘,”@3’, or a%’,‘e)’garg r,“u%{%? relddr, €0 y or

addi t i onadrtatic, ahorl-said aneinfhmwateky dug ZNSAIDY an fnaldesic/an dhestBeticl®, 11, 12,

13, 14, 15, /16, /17, 18 19, 20, 21 %12 23, 24, _25,,3126, 27, 28, 29, 30, 31,
32, 33, Sulative;aloggl angstheticya nogomugsulag lockes, dnaptimicrobialy(s... ggtinogfycoside, 49, 50,
51, or 5 ' e=Yale 0 OurBqui , 4, 5,
6,,7, 8, %bmmf%u@i%g %&%?Jﬁ&{gggléhﬂ?@eh%%’ %},141%?’6%% yearglfsq,u El:l’(())lro%gt’nas

conbi nat imacrotifs a pedicillirg iarsglformnmidg, e tettanfaline camother antipserbbidl)dasatipsdiatiage f or ns

conpositio suj t abl e i nternal. adminj stration, generall.y contain
(conp a corrtll)costenod, an ana{)gl{c steroﬁ, a giabetes relra]xte%i agent, a mm%ral, a nutntYonaf a

thyroid agent, a vitamin, a calcium related hormone, an antidiarrheal, an antitussive, an
antiemetic, an antiulcer, a laxative, an anticoagulant, an erythropoietin (e.g., epoetin alpha), a

filgrastim (e.g., G-CSF, Neupogen), a sargramostim (GM-CSF, Leukine), an immunization,
an immunoglobulin, an immunosuppressive (e.g., basiliximab, cyclosporine, daclizumab), a
growth hormone, a hormone replacement drug, an estrogen receptor modulator, a mydriatic, a
cycloplegic, an alkylating agent, an antimetabolite, a mitotic inhibitor, a radiopharmaceutical,
an antidepressant, antlmamc agent, an antipsychotic, an anxiolytic, a hypnotic, a
sympathomimetic, a stimulant, donepezil, tacrine, an asthma medication, a beta agonist, an
inhaled steroid, a leukotriene inhibitor, a methylxanthine, a cromolyn, an epinephrine or
analog, dornase alpha (Pulmozyme), a cytokine or a cytoldné antagonist. Such drugs are well
known in the art, including formulations, indications, dosing and administration for each
presented herein (see., e.g., Nursing 2001 Handbook of Drugs, 21* edition, Springhouse
Corp., Springhouse, PA, 2001; Health Professional’s Drug Guide 2001, ed., Shannon,
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fromabout 0.001 mlligramto about 500 mlligrans of active ingredient per
unit or container. In these pharmaceutical conpositions the active
ingredient will ordinarily be present in an anount of about 0.5-99.999% by
wei ght based on the total weight of the conposition. For parenteral

adm ni stration, the antibody can be fornul ated as a solution, suspension,
emul sion, particle, powder, or |yophilized powder in association, or
separately provided, with a pharmaceutically acceptabl e parenteral vehicle.
Exanpl es of such vehicles are water, saline, R nger's solution, dextrose
solution, and 1-10% human_serum al bumi n. Li posones and nonaqueous_vehi cl es,

such as fiWasanciting, PeeaticerHalh Int UppercSaditleRives Vb Bhagneotheyapyriandhenl, W(S’Nél can
contain agdgjt Lyeg 1g F&g%%aét@nfo?@t@ln 'e&lb %ﬁ]tn(e?y ﬂco 81%9&%&5'#}91%&93 ce h

manni tol ) "and che ers ang preservati ves
formulation is sterlllzed by known or suitable techni ques. Suitable

phar maceuti cal Tgﬁtdﬂbrﬁﬂt@hﬁérﬁoﬁﬁmdg&ﬁ@nﬂmoﬁhmﬁﬁmdd byexdeiiistexitigtan effective
Remi ngton's Phar naceutlcal Sci ences, a_standard reference text in

this fiel GMOUAE dqsags ofableag angandic Lok @HbWWmRW thﬁdma’e%ﬁ‘(?f?éa ATAREEs can
b d d
e use a%&fal@}ega p@;ettohﬂ tQB&?Sﬂlﬁﬁrgﬂ § 1&@659 1-Adf3 ﬁﬂ)e?gll%amgo dy

phar maceuti ca ctive anou one an

accordi ng pht&nt}hae dpseparinpreferabb fromrat ledtiabéut 01 Itdsrmﬁamnhgdms antitodykilogran 6f used
in the foll owi ng . descri Ptlon ot her nopdes_of adm ni strati.on can be used

accor di ng Patisnt peE sigels o8 FUtipig administration, dependingupen Bespecific activify of the aghiys podi es
g];rult 2?0 ﬁr %ge‘qu‘%oniignYeﬂ'}ﬁ 'tlf%’loﬁng&npﬁ gt e{n‘éﬁi}&g tﬁderkféctﬁfér b conc@rafon@h Ut | ON,

suspensi on, using any of a variety

of devi cesmpire OHESOOOdfg/IﬁIstiuﬁfﬂoﬁcén&ﬁu@qjﬁr Bihgle bﬁxhumletmmmhaﬂmt iSafabde ot her
nodes described here wthin or known in the art. 82 Parenteral Formul ations
and Adni nidePesaromopsy trmedicelametifieneryrdentlal apuréﬁa denend ppent theparie@larcont ai n as

commn exgi Pl CO@E& fivit tﬁéc %gfo!gﬁb@mg ek ?&Qiem?é%—ﬁ&ﬁﬁﬁ?ﬁéﬁfh as

pol yet hyl ene g ydr égena nap al enes

and the | ukdrgohtptesatifiert InGohy u&taﬁ@snﬁlaaﬁié\leftﬁs’ddsiﬂq:&mémmtlﬁ amowg, it @hdpar ed by
using an appropriate enulsifier or humdifier and a suspending. agent,
accor di ng neqesaRy e RrpviAstiprggreated gdministration, i.4; iepsatedindiyiduyl adminigiationsof @ |

non-or al | Y, AT thSifoRdd of nfbterdtdo88) where the individual administrations are repeated until the

desired daily dose or effect is achieved.

Preferred doses can optionally include 0.1, 0.2, 0.3, 0.4, 0.5, 0.6, 0.7, 0.8,09, 1, 2, 3, 4,
5,6,7,8,9,10, 11,12, 13, 14, 15, 16, 17, 18, 19, 20, 21, 22, 23, 24, 25, 26, 27, 28, 29, 30, 31,
32,33, 34, 35, 36, 37, 38,39, 40, 41, 42, 43, 44, 45, 46, 47, 48, 49, 50, 51, 52, 53, 54, 55, 56,
57, 58, 59, 60, 62, 63, 64, 65, 66, 67, 68, 69, 70, 71,72, 73, 74, 75, 76, 77,78, 79, 80, 81, 82,
83, 84, 85, 86, 87, 88, 89, 90, 91, 92, 93, 94, 95, 96, 97, 98, 99 and/or 100-500
mg/kg/administration, or any range, value or fraction thereof, or to achieve a serum
concentration of 0.1, 0.5, 0.9,1.0, 1.1, 1.2, 1.5, 1.9, 2.0, 2.5, 2.9, 3.0, 3.5, 3.9, 4.0, 4.5, 4.9, 5.0,
5.5,5.9,6.0,6.5,6.9,7.0,7.5,7.9, 8.0, 8.5, 8.9,9.0,9.5, 9.9, 10, 10.5, 10.9, 11, 11.5, 11.9, 20,
12.5,12.9, 13.0, 13.5, 13.9, 14.0, 14.5,4.9,5.0,5.5.,5.9,6.0,6.5,6.9,7.0,7.5,7.9, 8.0, 8.5, 8.9,
9.0,9.5,9.9,10,10.5,109,11,11.5,11.9, 12, 12,5, 12.9, 13.0, 13.5, 13.9, 14, 14.5, 15, 15.5,
159,16, 16.5,16.9,17,17.5,17.9, 18, 18.5, 18.9, 19, 19.5, 19.9, 20, 20.5, 20.9, 21, 22, 23, 24,
25,26,27, 28, 29, 30, 35, 40, 45, 50, 55, 60, 65, 70, 75, 80, 85, 90, 96, 100, 200, 300, 400, 500,
600, 700, 800, 900, 1000, 1500, 2000, 2500, 3000, 3500, 4000, 4500, and/or 5000 pg/ml serum

concentration per single or multiple administration, or any range, value or fraction thereof.
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agent, such as aqueous solution, a sterile injectable solution or suspension
in a solvent. As the usable vehicle or solvent, water, R nger's solution,
isotonic saline, etc. are allowed; as an ordinary solvent or suspending
solvent, sterile involatile oil can be used. For these purposes, any kind
of involatile oil and fatty acid can be used, including natural or synthetic
or semsynthetic fatty oils or fatty acids; natural or synthetic or

sem synthtetic nono- or di- or tri-glycerides. Parental admnistration is
known in the art and includes, but is not limted to, conventional neans of
injections, a gas pressured needle-less injection device as described in

U.S. Pat. No.sgRaiell9Be d6age fdth@fered@h A AleBEn e iR kswaeR b Rach in U S.

Pat. No. 5,839,446 éntirely incorporated herein by reference. Alternative
Del i ver wsﬂlresphanmmmdwmué chiardvgaristied m%tmpartmuﬂdwgaﬂmndustmcwbmmhrmﬂteaﬁ | east one

anti-1L-12 . antibod ar ent er.al .. _subcut aneous ntramyscul ar, .
ntrave nstraiiony i g%lt sl“fﬁghéﬁf@ﬁéwpéffnt natyge P’é‘i\ nﬁ%)fmptf’ﬁl?ﬁ’rké%psul ar,

Nt 1 acardrchaid t?eﬁﬁé’ﬂc&%&%eathl@ﬁtr aathb Bffect BLiFAC BEEAR1d @hage of

[
i
i ntracerebroventri c tracolic, 1ntracervical, Intragastric,

intr ahemtlve:l,ngradielnacapdmabohté)u to hOﬂtrmegarsaier kllogrma;mé bodycweightt r(kpimanlyar di ac,
[

i

i

i ntraperj Ieu ros I nt.rapul monar |ntrarectal
i nt rarerdaf Oma‘?%up ?TSI@V 0. Fﬂlkoa@ﬂ Sp‘i" QT‘“‘B?WIP%PE raci c,

ntraut E‘s‘thQﬁed!ré“éa%@i(ﬁﬁhé?@f*fecu'v@iof@tﬁﬁﬁé&ﬁ@é resﬁ’f?é us, vaginal, rectal, buccal ,
subl i ngua Intranasal, or transdermal neans. At | east one anti L-12

anti body conposition can be prepared for use for arenteral (subcutaneous,
i nt rarruscul arA&ﬁnomhmrimenmgle,dreamtoﬂhmanad srcan boprovisiad e$ gahear |y in

i i sCFSG Gt PREF B ) SasROnSHPBEY e i EFiond. ' BIO0 R 1 e 1o

Ccreans %ﬂéhasSOJS’mllto)fllleM 3,3, ab3iacal s, 9010, ?zllbl , ngual 15d81 17,98 B, N, such
as, but not limted t inthe form83 of tablets or capsules or

i nt ranasdh B3, 23s%ﬂ5a%5 228, 2B130} 401146, 60, 70¢ B %w@@mgﬂmy@rd@y,qmﬁal dr ops
or A 030l 01 RL 3, R90R! 31 011 AT TE |4 16SHER, 3 59| Aamibed o a

gel, oin t1°8n, ’saspension’or h 'derivery systemw chem cal

enhancersi, 33|08, msze;:rmetml 3§@Br3ngl3de36;m@8; b for @0 cirf Mtehladivéliton structure or
to increase the drug concentration in the transdermal patch gJungl nger, et

al . I'n "oditigneby, ﬁb‘ﬁ@ﬁtewémhde?ﬁéaﬁﬁ 6&-&8@& 111812, 18k, 15, 16p17,98, By ( Mar cel

Dekker n r I NgOrNo d Va1t nepce), or

W th omj(?i’ g} r%e%\égé%tiés %gf% ena f%da’t?’%bjzag%3ﬁt§$|t3§h3’ht%$dr?ﬁrﬁ’l4a1f ?%(r?éo’ Ig&(:jnt ai ni ng

pr ot ei nsa5a86| 47, 48, 49, 50, 51, or 52, or, alternatively or additionally, at least one of 1,2, 3,4, 5,
6,,7,8,9,10,11, 12,13, 14,15,16, 17, 18, 19, or 20 years, or any combination thereof, using

single, infusion or repeated doses.

Dosage forms (composition) suitable for internal administration generally contain
from about 0.001 milligram to about 500 milligrams of active ingredient per unit or container.
In these pharmaceutical compositions the active ingredient will ordinarily be present in an

amount of about 0.5-99.999% by weight based on the total weight of the composition.

For parenteral administration, the antibody can be formulated as a solution,
suspension, emulsion, particle, powder, or lyophilized powder in association, or separately
provided, with a pharmaceutically acceptable parenteral vehicle. Examples of such vehicles
are water, saline, Ringer's solution, dextrose solution, and 1-10% human serum albumin.
Liposomes and nonaqueous vehicles, such as fixed oils, can also be used. The vehicle or

lyophilized powder can contain additives that maintain isotonicity (e.g., sodium chloride,
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pepti des onto the skin (WD 98/53847), or applications of electric fields to
create transient transport pathways, such as electroporation, or to
increase the mobility of charged drugs through the skin, such as

i ont ophoresis, or application of ultrasound, such as sonophoresis (U S.

Pat. Nos. 4,309,989 and 4, 767, 402) (the above publications and patents being
entirely incorporated herein by reference). Pul nonary/Nasal Adm nistration
For pul nonary adm nistration, preferably, at |east one anti-IL-12 anti body
conposition is delivered in a particle size effective for reaching the | ower
airways of the lung or sinuses. According to the invention, at |east one
anti - | L- 1zhaanitdlpadychedivalseabilétly o g Buetfebyandepiysepfativesy.aThecfoymotbtisrmisal ati on or
nasal devices known in the art for admnistration of a therapeutic agent by
i nhal at i ofterilFrddy knawn eewitahig 4eshBiqYss. deposi ting aerosol i zed fornul ations in
the sinus cavity or alveoli of a patient include netered dose inhalers,
nebul i zers, dr¥g,; Rﬂﬁﬁﬁn : eLS; i : er devices
sui table for d?‘rnédgti ng t gﬁgﬁrﬁ rfagl?léaf??%Bg%%hﬁg‘igﬁtﬁggﬁlgﬁi@%eﬁ%ﬁ%@%f ant i bodi es
are al so Remmgton's RHaemaeticalPSdiersas A. Dsvl, ¢ standad raferenceftent imithad fieddhs sui t abl e
for the adm nistration for the dispensing of antibody in an aerosol. Such
aerosol s can be conpri sed .of, ej.ther solutions (both aqueous and non agueous)
or solid partg@FE?:v IHRISTGHeL | nhalers like the Ventolin(r) netered dose
inhaler, typically use a propellent gas and require actuation during

i nspiration (SkRnyfnévn anMaePdbogiohiblies Y¥a bedRed adBfling fo'tle prevdiemvemivaligr s | i ke
Turbuhal er:rm (Astra), Rotahaler (d axo), D skus(r) (daxo), SpirosTm

i nhal er ( Bimiaysterthgphamncerickldt effechye amgwatscof Bhieagipnetnte - 12aeibode  Spi nhal er

powder i nhal er. i,S0Ns use breath:actuation of.a mxed powder. {US 4668218
Ba Aot r n, Sepind b 5O R, 1 G507 Modis3ufied R BaasE SRR rolignt o1 55

| nhal e, \@scHAGE 688r bR bF adifitistiafbrycanMeAAPIRb@EhgNE i preseit infdntibeNCeE) .
Nebul i zers |i ke AERX Araqbgnl'the U travent(r) nebulizer (Mllinckrodt), and
t he Acor nwWithgutidieresulisy IiVA pgfithogies ofhgipeasentpnysatien ean hedsliveredigaicargesdi gm WO
97/ 22376) 0 eren prely [ [ e . I efeerence,
pr oduce a%sr %‘5&1@9’? %%un#s@g’l d(??lf’gdﬁér, S%\?\#ﬁnflgn’r%tase?g% Ig‘)g&sd:e{"%lgiﬁg %‘g{r’fs]a ‘p%lre 0pgowder

i nhal ers, detices ag@ artRdestEble fortaliiihistk®ion ®F @il fion bhether meds idbiceibekimip! es  of
commerci al Ly avail abl e i nhal ati on devices are intended to be a

r epr esent ¥iipcordmowp i the ag.
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devices suitable for the practice of this invention, and are not intended as
limting the scope of the invention. Preferably, a conposition conprising
at |east one anti-IL- 12 antibody is delivered by a dry powder inhaler or a
sprayer. There are a several desirable features of an inhalation device for
adm nistering at |east one antibody of the present invention. For exanple,
delivery by the inhalation device is advantageously reliable, reproducible,
and accurate. The inhalation device can optionally deliver small dry
particles, e.g., less than about 10 pm preferably about 1-5 m for good
respirability. Admnistration of I1L-12 Antibody Conpositions as a Spray A
spray including IL-12 anti body conposition can be produced by forcing a
suspensi on orParenteral dormulations and Adorimistnation| - 12 anti body t hrough a nozzle
under pressure. The nozzle size and configuration, the applied pressure,
and the liquigd fe [ ca hosen. to achi.eve the desi.r.ed oqut.put and
particle si ze&%ﬂﬁg?%%‘%’f%”é%‘ﬁ%@fe%%}ﬂm tgaﬂlﬁ)rn ocgﬂ(?% ?1 F%‘r’on%[}?g%’fcé? leﬁjtf)f‘/teré electric
field i nysenaealinedpolyalkyled SHRIS, hiths gblyemgléh@glwﬂ,(bﬂswyagumxgsﬂ Y,

o

particles of at [east one anti-IL-12 anti ody i

- C onposi tion delivefed by a.
sprayer hyslvegenatedmaphihaleney and thelde. Adquapusss@ily suspersions ferfinjegtigncanipg t he range

f ab b ..and f et abl b b
For it aTEpEed Y G appRilia R 1F by Bt » nsBeBithe ffluibedlal e o "

use W t hrodnoWp hitydds.t Mgérﬁﬁfdr)'i?'écﬂsﬁ beebeanhorbdic, ARABY Adhiistable dildHpe ous
solution at a concentration of about 0.1 ng to about 100 ng of at |east one
ant i - | L-agent, sishiap agigosoiphision; 3 Serilp injediable folution arshspansion ingy 9ienorAsany r ange

or value,therein,.e. d.. ;. but not i m, L Q, . . 0.3 .4 .85 0.5, 0.6,
0. 7o nb BT pnic hsongat, B, Rkl Sl bobip i, off e plfooqs By *,
18, 19, oiinarlsolvért or séspendifig sai¥ent, feril@ifivoRflle 02%an BOusedO Fodthesdafhpdsés, 70, 80,
90 or 100 ng/m _or rIH/gm The fornulation can include agents, such as an

al

exci pi eraoy kindnffinvolatileeil prdfaly pdd £3n begesst, ingludipg safrel erypdetiaos ur f act ant

and, prefer . ZEL0CG: . L i . exchpi.ent or
Sgent 't qerkBinic £D5is Sty RIBLRA By GAheRl SOsadGnicHond R HOLEY, ©]
r educi ngri-glgefitles. Patentdl afmiiistiation 8 knewn an the hytdnd ineludBy) bt is mot rhital tosef ul i n

formul ati ng anti body conpositions include albunin, protamne, qr the like.
Typi cal CAVHRRDYM®A2ES Of RISFUINS; }Z2s Paessyfrd Pegdle-lesr iiserian deyies 38 Aescmbrsd Innci ude

sucrose, ;REPR NB! 589128056k a fabee PAEASRr dH LR RscrfBEd in U.S. Pat. No. 5,839,446

entirely incorporated herein by reference.

Alternative Delivery

The invention further relates to the administration of at least one anti-IL-12 antibody
by parenteral, subcutaneous, intramuscular, intravenous, intrarticular, intrabronchial,
intraabdominal, intracapsular, intracartilaginous, intracavitary, intracelial, intracerebellar,
intracerebroventricular, intracolic, intracervical, intragastric, intrahepatic, intramyocardial,
intraosteal, intrapelvic, intrapericardiac, intraperitoneal, intrapleural, intraprostatic,
intrapulmonary, intrarectal, intrarenal, intraretinal, intraspinal, intrasynovial, intrathoracic,
intrauterine, intravesical, intralesional, bolus, vaginal, rectal, buccal, sublingual, intranasal, or
transdermal means. At least one anti-IL.-12 antibody composition can be prepared for use for
parenteral (subcutaneous, intramuscular or intravenous) or any other administration
particularly in the form of liquid solutions or suspensions; for use in vaginal or rectal
administration particularly in semisolid forms, such as, but not limited to, creams and

suppositories; for buccal, or sublingual administration, such as, but not limited to, in the form
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the Iike. The anti body composition fornulation can also include a
surfactant, which can reduce or prevent surface-induced aggregation of the
anti body conposition caused by atom zation of the solution in form ng an
aerosol . Various conventional surfactants can be enployed, such as

pol yoxyet hyl ene fatty acid esters and al cohols, and pol yoxyet hyl ene
sorbitol fatty acid esters. Anobunts will generally range between 0.001 and
14% by wei ght of the formulation. Especially preferred surfactants for
purposes of this invention are polyoxyethylene sorbitan nonool eat e,

pol ysor bat e .80 ol ysorbate 20, or the like.. Additional ents kno in the
et Tor TR T GRAOFS: & Brueelly; Sucheh b ITines Gy omioLBomsrs SBRL 1| oc
portions d}spsv(@@bxfasq@ or &RAin3kafs; BE b HEEH, didh E@Eotﬁi%éif)@d'té‘ﬁ bQointment,

Adm ni stration o L-12 antibody conpositions by a uli zer Anti body
conposi t ilotien, sdspeisen anpatehiddivegasystem widinthenscad etinbsrs suchediniefted, such as a

j et nebulizer, | tr, i bul i zer.. Typi cal i i.et.nebulizer,
L orrpr ess eI e o Aiheemofis B uin PGitine At to tachg M A eorbsRugtst j20Fe by ough an
orifice. ihsddABaldRsch R, Bey ARADNEPereffonEnhandeMeh i’ RS DS S, ¢dkON 1S

created, which draws a solution of antibody conposition through a capillary
t ube conrppe 6240 (Mamel Deklen IceNew Wairk 199 entirelyunaprparatedherbindprrefbrenesdyirl | ary

tube is sheared into uynstabl ilanpnts and droplets as.it exits the tube,
creat! ng VRLPilrsEsRert RoP e s BRBRFRnar rpbfbo PoRfig uintind par 1 1o
types canpspd@oatorns skih PWards/538a7), bEafitichtiddd of H6dtFO AR frcrédiadAsiett | Sti CS
froma given jet nebulizer. In an ultrasonic nebulizer, high- frequency

el ect ri carangppstnpthways. saeltag elecrpperai@ony b todneressa the mehihtyraf chargedrdsugsy |

typically, e ing._a. piezoel ect.ri ¢ _transducer. This ener is transmtted
Lo the 1 OPRPRIESkROnn B BRORHGEUF s RS S mee e pER s ekiSgn
coupl i ng (U.Sliret. Nok eA809)98%0d 3F6D202) (kHecdbutk pudliShiionk endprtértishinCeptipedgi t i on.
Advant ageousl y, particles of antibody conposition delivered by a nebulizer
have a pafeqrpirated horgin hygsfersned) about 10 pm preferably, in the range of
about 1 mto about 5 pm and, nost preferably, about 2 pmto about 3 pan.

Fornul ations gj lﬁBnJl@?ﬁﬁsapﬂﬁrpﬁﬁg&éﬂiJﬂ 12 anti body suitable for use with a
0 ra

nebul i zer, either | ru sonic, typically include a concentration of
about 0.1 ng to about 100 ng of at |east one anti-1L-12 antibody protein
per ml of sol Jor puimofiey adormsitation,quefemblyi aidbastiene antjdht1, angbaly as an

oxe! 1 el bl SRk ot onL Ly, sty o RLSSETMA Yoy 8 Uit aEtent
agent fororshbds! 1Az86AdR1 16 the invention, at least one anti-IL-12 antibody can be delivered by
' any of a variety of inhalation or nasal devices known in the art for administration of a
therapeutic agent by inhalation. These devices capable of depositing aerosolized formulations
in the sinus cavity or alveoli of a patient include metered dose inhalers, nebulizers, dry
powder generators, sprayers, and the like. Other devices suitable for directing the pulmonary
or nasal administration of antibodies are also known in the art. All such devices can use
formulations suitable for the administration for the dispensing of antibody in an aerosol.
Such aerosols can be comprised of either solutions (both aqueous and non aqueous) or solid

particles.

Metered dose inhalers like the Ventolin® metered dose inhaler, typically use a
propellent gas and require actuation during inspiration (See, e. g., WO 94/16970, WO
98/35888). Dry powder inhalers like Turbuhaler™ (Astra), Rotahaler® (Glaxo), Diskus®
(Glaxo), Spiros™ inhaler (Dura), devices marketed by Inhale Therapeutics, and the
Spinhaler® powder inhaler (Fisons), use breath-actuation of a mixed powder (US 4668218
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the at |l east one anti-IL-12 anti body conposition, such as a buffer, a
reduci ng agent, a bulk protein, or a carbohydrate. Bul k proteins useful in
formul ating at | east one anti-IL-12 antibody conposition include al bum n,
protam ne, or the |ike. Typical carbohydrates useful in fornulating at

| east one anti-I1L-12 antibody include sucrose, mannitol, |actose, trehal ose,
glucose, or the like. The at |east one anti-IL-12 anti body fornul ati on can
al so include a surfactant, which can reduce or prevent surface-induced
aggregation of the at |east one anti- IL-12 anti body caused by atom zation
of the solution in formng an aerosol. Various conventional surfactants can

be enpl oxsks, EPUBHSEEARE, WX YRR B0 RORXS,ANOW4ABL S BatL S AI98135ahRA60Ve and
pol yoxyet h 'ene sorbital fatty acid esters. Anounts will genergl Iy range

bet ween 84/ 8£mna.%nb§p1m¢<gmratﬁl hetetn Wyoreferange) d¥ebulizgsebkeahBBX pr ef erred

ono- of oaraienhdns EHRARESeliod INRKERD, 0 L SR LM WIRRAE 0l Sgent

known i nMeh@alc’:Frbdlfo@d) (Ussndsal ixesdigh, WPIDLETE), theSabee adferaities Bafylypr ot ei n,
can also be included in the formulation. Adminjstration of IL-12 Antlbody

Conposi t ingeraorsieddiergn b\‘@&r@@s@rpﬁma@psokf o splutiens while sstargddaser (MDI),  a
propel | aﬂﬁxaleﬁt %\%ﬁ Eler0 etc géne% ?ﬂﬁﬂ Pa?ﬁ‘éﬁe a%ggls ﬁsggn%&%'c%g{uﬁ%% ot her

additives are’ a ne n ’a cdanl s ure’inc I'ng a defied
conpr esseéftogtercidity aadilatsle nmﬁlatldshedemtee @rengteudad\w be elrgaewatafiveoN¥pedific € as an
aerosol, pref erablty cont ai ni f%?clpartl cl es in the size range of less than
about 10 ?y#ﬁes pritabler fap by pragties af this inyieptien. awbare ngt ipiendethas lingBag thesensr abl v,
about 2 3?&19111@91?%&1 3 M The desired aerosol particle size can be obtai ned
by enploying a tormulation of antibody conposition produced 87 by various
met hods known to those of skill in the art, including jet-mlling, spray
drying, cri tli’reﬁ:tabﬂm iargpmpesititen®atirismg ableastlope htled.-1Pawtiberdy isdlelivdred byladose

i nhal ers |ncI e 1 hose manuf tured X e. | pyi ng a

nydr of | S QOHREGRIIR BTN, PG &V GHLISSoI8 fepsat o Mpalafon dpiica o

ant i body fof- Qim#Sferitgtal leﬂst%ﬁé gitfddfepfe lpfelaalt SveRGt. %r\ek&hpls%ﬁoa& by thd ncl ude
a finely divided powder containinhg at |east one anti-IL- 12 antibody as a

suspensi ishalation devinsns adyartageousiy déliahie, feprodusibleping accursise Mtie thhalatien pr opeI | ant
th th d of f gct ant . h | | b
It er | o disieay BTy BRI it Bateliie e s fitmat HlimcaieRly dou

hydr ochl 598l 4oF ALarbeRabigynydr of | uorocarbon, or a hydrocarbon, including
trichl orofslchuo’ron%)% rbsg, *8i Zhi or odi f I uor omet hane, dichl orot et raf | uor oet hanol

and Administration of IL-12 Antibody Compositions as a Spray
A spray including IL-12 antibody composition can be produced by forcing a
suspension or solution of at least one anti-IL-12 antibody through a nozzle under pressure.
The nozzle size and configuration, the applied pressure, and the liquid feed rate can be chosen
to achieve the desired output and particle size. An electrospray can be produced, for example,
by an electric field in connection with a capillary or nozzle feed. Advantageously, particles of
at least one anti-IL-12 antibody composition delivered by a sprayer have a particle size less

than about 10 pm, preferably, in the range of about 1 pm to about 5 pm, and, most preferably,
about 2 pm to about 3 pm.

Formulations of at least one anti-TL-12 antibody composition suitable for use with a
sprayer typically include antibody composition in an aqueous solution at a concentration of
about 0.1 mg to about 100 mg of at least one anti-IL-12 antibody composition per ml of

solution or mg/gm, or any range or value therein, e.g., but not limited to, 0.1, 0.2, 0.3, 0.4,
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1,1,1,2-tetraf |l uoroet hane, | TF A-134a (hydrofl uroal kane-134a), HFA-227
(hydrof | uroal kane- 227), or the like. Preferably, the propellant is a

hydr of | uorocar bon. The surfactant can be chosen to stabilize the at |east
one anti-IlL-12 antibody as a suspension in the propellant, to protect the
active agent against chem cal degradation, and the like. Suitable
surfactants include sorbitan trioleate, soya lecithin, oleic acid, or the
|ike. In sone cases, solution aerosols are preferred using solvents, such
as ethanol. Additional agents known in the art for fornulation of a protein
can also be included in the fornmulation. One of ordinarﬁ7skill in the art
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enzymatic degradation. Fornulations for delivery of hydrophilic agents
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portions or vanants, can also be included in the formulation.

Administration of IL-12 antibody compositions by a Nebulizer

Antibody compositions of the invention can be administered by a nebulizer, such as a
jet nebulizer or an ultrasonic nebulizer. Typically, in a jet nebulizer, a compressed air source
is used to create a high-velocity air jet through an orifice. As the gas expands beyond the
nozzle, a low-pressure region is created, which draws a solution of antibody composition
through a capillary tube connected to a liquid reservoir. The liquid stream from the capillary
tube is sheared into unstable filaments and droplets as it exits the tube, creating the aerosol.
A range of configurations, flow rates, and baffle types can be employed to achieve the desired
performance characteristics from a given jet nebulizer. In an ultrasonic nebulizer, high-
frequency electrical energy is used to create vibrational, mechanical energy, typically
employing a piezoelectric transducer. This energy is transmitted to the formulation of

antibody composition either directly or through a coupling fluid, creating an aerosol including
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preparations all owable for nedical use. These preparations can contain
inactive diluting agents ordinarily used in said field, e.g., water.

Li posones have al so been described as drug delivery systens for insulin and
heparin (U S. Pat. No. 4,239,754). Mre recently, mcrospheres of

artificial polyners of m xed am no acids (proteinoids) have been used to
del i ver pharmaceuticals (U S. Pat. No. 4,925,673). Furthernore, carrier
compounds described in U S. Pat. No. 5,879,681 and U S. Pat. No.
5,5,871, 753 and used to deliver biologically active agents orally are known
in the art. Micosal Formul ations and Adm nistration A formulation for orally
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conventional surfactants can be employed, such as polyoxyethylene fatty acid esters and

alcohols, and polyoxyethylene sorbital fatty acid esters. Amounts will generally range
between 0.001 and 4% by weight of the formulation. Especially preferred surfactants for
purposes of this invention are polyoxyethylene sorbitan mono-oleate, polysorbate 80,
polysorbate 20, or the like. Additional agents known in the art for formulation of a protein,

such as antibody protein, can also be included in the formulation.
Administration of IL-12 Antibody Compositions by a Metered Dose Inhaler

In a metered dose inhaler (MD]), a propellant, at least one anti-IL-12 antibody, and
any excipients or other additives are contained in a canister as a mixture including a liquefied
compressed gas. Actuation of the metering valve releases the mixture as an aerosol,
preferably containing particles in the size range of less than about 10 pum, preferably, about 1
pm to about 5 pm, and, most preferably, about 2 pm to about 3 um. The desired aerosol

particle size can be obtained by employing a formulation of antibody composition produced
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Transdermal Fornul ati ons and Adm nistration For transdernal adm nistration,
the at | east one anti-IL- 12 antibody is encapsulated in a delivery device,
such as a |iposone or polyneric nanoparticles, mcroparticle, mcrocapsule,
or mi crospheres (referred to collectively as microparticles unless otherw se
stated). A nunber of suitable devices are known, including mcroparticles
made of synthetic polyners, such as pol yhydroxy acids, such as polylactic
acid, polyglycolic acid and copol yners thereof, polyorthoesters,

pol yanhydri des, and pol yphosphazenes, and natural polyners, such as
col | agen, polyam no acids, album n and other proteins, alginate and ot her

pol ysacc ht Yadiess methods knomii to dtosoefsskilhiarthe frt, (il glinggt-milNog,. spiy8itying 99) .
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3,773,919, The, conpounds or referably, relativel & i nsol ubl e salts, such
as those {WEBRAMKS a5ei6Hm cap l§o gp gluded 11 the formulation. One of ordinary skill in the

art will recognize that the methods of the current invention can be achieved by pulmonary
administration of at least one anti-IL-12 antibody composition via devices not described

herein,
Oral Formulations and Administration

Formulations for oral administration rely on the co-administration of adjuvants (e.g.,
resorcinols and nonionic surfactants, such as polyoxyethylene oleyl ether and n-
hexadecylpolyethylene ether) to increase artificially the permeability of the intestinal walls, as
well as the co-administration of enzymatic inhibitors (e.g., pancreatic trypsin inhibitors,
diisopropylfluorophosphate (DFF) and trasylol) to inhibit enzymatic degradation.
Formulations for delivery of hydrophilic agents including proteins and antibodies and a
combination of at least two surfactants intended for oral, buccal, mucosal, nasal, pulmonary,
vaginal transmembrane, or rectal administration are taught in U.S. 6,309,663. The active

constituent compound of the solid-type dosage form for oral administration can be mixed
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be fornmulated in cholesterol matrix silastic pellets, particularly for use
In animals. Additional slowrelease, depot or inplant fornul ations, e.g.,
gas or liquid |iposonmes, are known in the literature (U S. Pat. Nos.
5,770,222 and "Sustai ned and Controll ed Rel ease Drug Delivery Systens", J.
R Robi nson ed., Marcel Dekker, Inc., NY., 1978). Having generally

descri bed the invention, the sane will be nore readily understood

by' reference to the foll owi ng exanpl es, which are provided by way of
illustration and are not intended as limting. Exanple 1: C oning and
Expression of IL-12 antibody in Mammalian Cells. A typical manmalian
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biologically active agents orally are known in the art.

Mucosal Formulations and Administration

A formulation for orally administering a bioactive agent encapsulated in one or more
biocompatible polymer or copolymer excipients, preferably, a biodegradable polymer or
copolymer, affording microcapsules which due to the proper size of the resultant
microcapsules results in the agent reaching and being taken up by the folliculi lymphatic
aggregati, otherwise known as the "Peyer's patch," or "GALT" of the animal without loss of
effectiveness due to the agent having passed through the gastrointestinal tract. Similar
folliculi lymphatic aggregati can be found in the bronchei tubes (BALT) and the large
intestine. The above-described tissues are referred to in general as mucosally associated
lymphoreticular tissues (MALT). For absorption through mucosal surfaces, compositions and
methods of administering at least one anti-IL-12 antibody include an emulsion comprising a
plurality of submicron particles, a mucoadhesive macromolecule, a bioactive peptide, and an
aqueous continuous phase, which promotes absorption through mucosal surfaces by achieving
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selection marker is the enzyme gl utam ne synthase (GS) (Murphy, et al.,

Bi ochem J. 227:277-279 (1991); Bebbington, et al., Bi o/ Technol ogy

10: 169-175 (1992)). Using these narkers, the manmalian cells are grown in
selective nediumand the cells with the highest resistance are sel ected.
These cell lines contain the anplified gene(s) integrated into a

chronosone. Chi nese hanster ovary (CHO and NSO cells are often used for the
production of antibodies. The expression vectors pC and pC4 contain the
strong pronoter (LTR) of the Rous Sarcoma Virus (Cullen, et al., Mlec.

Cell. Biol. 5:438-44 1985 |.u r nt - enhancer. (,Boshart,
o b o Campough ot il oBticRs Ry SRR 314 606, MRS RIS hindRRD T
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cloning of t e@gﬁne of interest. The vectors contain in addition to the 3'

i ntron, tbuccplobubdidevall rasaloagaall pulmemaiynsiethankics infesiinalo ind feetakrautepopr oi nsul i n
ene. d oning.and ressj.on in CHO, Cel |.s. .The vector pC4 is, used for the
Ot essi onrnishAfer SRR RE fofyastlal i gl ISt © ar FpRbSPHEREah  asn
pSV2- dhf r cdneiftes Aeasafs, g6 emng}%,?ﬂél Ikylehgly&d18 /At dline Qdkéd Bitter, bAetheBikse DHFR

gene under control of the SV40 early ‘pronoter. Chinese hanster ovary- or
ot her cel Femntudations éor ditrapasabidshinistrataer Gap pe golidamd cantain aseneipisnisadr wi t h t hese

pl asm ds can be el ected b row ng t cells i.n,a sel ective nmedium (e.qg.,
Bl pha. m ntC e 8 oF e it P B aleRE Uit JrrsoyroEBistilement ed i ¢ h i he
chenot her aﬁﬂiﬂishﬁti@g@iﬁi%ieﬁtﬁﬂaﬁidéwﬁ_@ caldii® stdanité, inhApatdian sRhratehe DHFR genes in
cells resistant to nethotrexate X) 92 has been well docunented (see,

e.g., F. megginatines staseh, andjthe Bike (U.SCRatniNo26849:687)- 1370 (1978); J. L. Hanlin
and C. Ma, Biochem et Biophys. Acta 1097:107-143 (1990); and M J. Page and
M A. Sydenha el - 64- Cells grown in increasing
concentrati Ongﬁ*rﬂsﬁWg&k@ﬂ%ﬁggpg?g?g%@%@?$e drug by overproducing the
target enzynme, DHFR, as a result of anplification of the DHFR gene. If a
second gene i sFéritransdbrhal atininiBrdERnghe et least onesantitiEuk dnyibody-is amapsulaet iand
over-expreashed. t.is kpown .in the art that thi sgggpr.oach .can pe use to
devel op c&FFIYEPN CGaWEF%‘QhWP’élePﬁa?ﬂyT?WBBﬂP JRicroparticlsgpicracarsilfene ( s) .
Subsequenty picrosph&ss ﬁtr&@rré@t% Q@fléc@i%rél&%s in?cr&}iah‘f@éﬁﬁﬁ‘ess Sfletwibd é@&édg?‘ e obtained
that contain the anplified gene integrated into one or nore chronosone(s)
of t he hosumbszlof suitable devices are known, including microparticles made of synthetic polymers,

such as polyhydroxy acids, such as polylactic acid, polyglycolic acid and copolymers thereof,
polyorthoesters, polyanhydrides, and polyphosphazenes, and natural polymers, such as
collagen, polyamino acids, albumin and other proteins, alginate and other polysaccharides,

and combinations thereof (U.S. Pat. Nos. 5,814,599).
Prolonged Administration and Formulations

It can be sometimes desirable to deliver the compounds of the present invention to the
subject over prolonged periods of time, for example, for periods of one week to one year from
a single administration. Various slow release, depot or implant dosage forms can be utilized.

For example, a dosage form can contain a pharmaceutically acceptable non-toxic salt of the
compounds that has a low degree of solubility in body fluids, for example, (a) an acid
addition salt with a polybasic acid, such as phosphoric acid, sulfuric acid, citric acid, tartaric
acid, tannic acid, pamoic acid, alginic acid, polyglutamic acid, naphthalene mono- or di-
sulfonic acids, polygalacturonic acid, and the like; (b) a salt with a polyvalent metal cation,

such as zinc, calcium, bismuth, barium, magnesium, aluminum, copper, cobalt, nickel,
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Hi gh efficiency pronoters other than the strong pronoter of the |ong
termnal repeat (LTR) of the Rous Sarcoma Virus can al so be used for the
expression, e.g, the human b-actin pronoter, the SV40 early or late
pronoters or the long term nal repeats fromother retroviruses, e.g., HYV
and HTLVI. Contech's Tet-Of and Tet-On gene expression systens and
simlar systens can be used to express the IL- 12 in a regulated way in
manmal i an cells (M Gossen, and H Bujard, Proc. Natl. Acad. Sci. USA 89:
5547-5551 (1992)). For the polyadenylation of the nRNA, other signals,
e.g., fromthe human grow h hornmone or gl obin genes, can be used as well.
St abl e @&drhiuni fRISHERK, ¥ With an 9ARIc @atidntbRH&Bfrorh RIL N, Nt @iBenAt-0 t he
chronosones can al so be sel ected upon co-transfection with a sel ectable
mar ker , ethylsnedigmiggtor ethyleneligningyo(Qrepmbinations ¢ida)anddb) a.gesdiicitenngtse nor e
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encodi n@luntaum gramosteasate [gelwithy e §- Hrewneiod], sitableder ingespom dPardcwlasly HC and LC CDR

regi ons a - ldbody of {h r l.avention:. r ctivel y,
accordi B géf%%%ﬁ !)t‘f’/mgr% %@? Fls%)l(?f ’ g%ﬁg gggm atF g%lﬁafe neuscap%’i agﬁl él%"ig(e.e %@g}eﬁé}ég og uitable
human cerst Rl¥ase depdt forinlhtich for Mectitlwbildreostiaiiithe corfipdiing or bitedispersell fdrs

construct. The isolated variable and constant regi on encodi ngi DNA and the
dephos pl§BeappEation ingslovodeggading, Raprioxicy BeEantigenis pp%nsmuph #eispolylpcticcol | HB101

or XL-1_Bl 1 0 . | . a ' tHfi ed that
cont ai n *FIESHESshl i pdib ot PERPIERTRELANG 8% Bhl Bo%.73 P80 e O

restri cicompo@ids pipreferably sietutivaly iksbiubleseltd) aunsht a3 thade des¢ribéd¥Bove,ehh alsd acki ng an
active DHER gene are used for, transfection, 5 mcrograns of the expression
pl asmi d b dormudatedsinchplesterel watrly; silastis pslletsyrarticylagldorgre imanimplss Additigng)o - neo
using i ' ] %mQxﬁ o | 1655 B ] bl e

mar ker , s@ﬁ;el%%%é?g%pﬁggﬁl%m in enﬁ%%&"%ﬁg%nl%ugh?%g@%%@gﬁﬁggi stance to
a group litdrataret (BB AR4t.dSos. 67O gnd58h8ainddhend@bitollad Belseedmig Delis¢rpha m nus
MEM supp| enment {th 1 m crogr 1 ft 2 days, the cells are
trypsini énng'ﬁgé’i’H@BnF ’%&CW@%’%“O%XS ]@%g}'es (Greiner, Gernmany) in

al pha m nus MEM suppl emented with 10, 25, or 50 ng/m of nethotrexate plus
1 m crogrant Mavizg kenerdMy REcrifea Yhe ikintion, 48 Same will be more readily understood

by reference to the following examples, which are provided by way of illustration and are not

intended as limiting.

Example 1: Cloning and Expression of IL-12 antibody in Mammalian Cells.

A typical mammalian expression vector contains at least one promoter element, which
mediates the initiation of transcription of mRNA, the antibody coding sequence, and signals
required for the termination of transcription and polyadenylation of the transcript. Additional
elements include enhancers, Kozak sequences and intervening sequences flanked by donor
and acceptor sites for RNA splicing. Highly efficient transcription can be achieved with the
early and late promoters from SV40, the long terminal repeats (LTRS) from Retroviruses,
e.g., RSV, HTLVL, HIVI and the early promoter of the cytomegalovirus (CMV). However,
cellular elements can also be used (e.g., the human actin promoter). Suitable expression
vectors for use in practicing the present invention include, for example, vectors, such as
pIRES Ineo, pRetro-Off, pRetro-On, PLXSN, or pLNCX (Clonetech Labs, Palo Alto, CA),
pcDNA3.1 (+/-), pcDNA/Zeo (+/-) or pcDNA3.1/Hygro (+/-) (Invitrogen), PSVL and PMSG
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single clones are trypsinized and then seeded in 6-well petri dishes or 10
m flasks using different concentrations ofinethotrexate (50 nM 100 nM
200 nM 400 nM 800 nM. Cones grow ng at the highest concentrations of

met hotrexate are then transferred to new 6- well plates containing even

hi gher concentrations of nethotrexate (1 mM 2 ™M 5nM 10 nmM 20 nM. The
sane procedure is repeated until clones are obtained that grow at a
concentration of 100 - 200 nM Expression of the desired gene product is
anal yzed, for instance, by SDS-PAGE and Western blot or by reverse phase

HPLC anal ysis. Exanple 2: Conparison of the therapeutic efficacy of
ant i - | L- 1¢0fi@8nanid Uppsala, Swedam), iR/t @kGCG 34523, pSiy 2dbfr (AECEexdétd)rpdt al
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Biologically active IL-12 exists as aheterodinmer conprised of 2 covalently
| i nked carry several hundred or even several thousand copies of the gene of interest. Another useful

selection marker is the enzyme glutamine synthase (GS) (Murphy, et al., Biochem. J.
227:277-279 (1991); Bebbington, et al., Bio/Technology 10:169-175 (1992)). Using these
markers, the mammalian cells are grown in selective medium and the cells with the highest
resistance are selected. These cell lines contain the amplified gene(s) integrated into a
chromosome. Chinese hamster ovary (CHO) and NSO cells are often used for the production
of antibodies.

The expression vectors pCl and pC4 contain the strong promoter (LTR) of the Rous
Sarcoma Virus (Cullen, et al., Molec. Cell. Biol. 5:438-447 (1985)) plus a fragment of the
CMYV-enhancer (Boshart, et al., Cell 41:521-530 (1985)). Multiple cloning sites, e.g., with
the restriction enzyme cleavage sites BamHI, Xbal and Asp718, facilitate the cloning of the
gene of interest. The vectors contain in addition to the 3' intron, the polyadenylation and
termination signal of the rat preproinsulin gene.

Cloning and Expression in CHO Cells.

The vector pC4 is used for the expression of IL-12 antibody. Plasmid pC4 is a
derivative of the plasmid pSV2-dhfr (ATCC Accession No. 37146). The plasmid contains
the mouse DHFR gene under control of the SV40 early promoter. Chinese hamster ovary- or
other cells lacking dihydrofolate activity that are transfected with these plasmids can be
selected by growing the cells in a selective medium (e.g., alpha minus MEM, Life
Technologies, Gaithersburg, MD) supplemented with the chemotherapeutic agent
methotrexate. The amplification of the DHFR genes in cells resistant to methotrexate (MTX)
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subunits of 35 (p35) and 40 (p40) kilo Daltons. Several |ines of evidence
have denonstrated that IL-12 can induce robust Thl imune responses that
are characterized by production of IFNy and IL-2 fromCD4+ T cells.

| nappropriate Thl responses, and thus IL-12 expression, are believed to
correlate with many i mmune-nedi ated di seases, such as nultiple sclerosis,
rheumatoid arthritis, inflanmatory bowel disease, insulin-dependent diabetes
mellitus, and wuveitis. In animl nodels, IL- 12 neutralization was shown to
anel iorate i mune-nedi ated di sease. However, these studies neutralized

I L-12 through its p40 subunit. The recent description of I1L-23 (1), a
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and similar systems can be used to express the IL-12 in a regulated way in mammalian cells
(M. Gossen, and H. Buyjard, Proc. Natl. Acad. Sci. USA 89: 5547-5551 (1992)). For the
polyadenylation of the mRNA, other signals, e.g., from the human growth hormone or globin
genes, can be used as well. Stable cell lines carrying a gene of interest integrated into the
chromosomes can also be selected upon co-transfection with a selectable marker, such as gpt,
G418 or hygromycin. It is advantageous to use more than one selectable marker in the
beginning, €.g., G418 plus methotrexate. The plasmid pC4 is digested with restriction
enzymes and then dephosphorylated using calf intestinal phosphatase by procedures known in
the art. The vector is then isolated from a 1% agarose gel.

The DNA sequence encoding the complete IL-12 antibody is used corresponding to
HC and LC CDR regions of an IL-12 antibody of the present invention, respectively,
according to known method steps. Isolated nucleic acid encoding a suitable human constant
region (i.e., HC and LC regions) is also used in this construct.

The isolated variable and constant region encoding DNA and the dephosphorylated
vector are then ligated with T4 DNA ligase. E. coli HB101 or XL-1 Blue cells are then
transformed and bacteria are identified that contain the fragment inserted into plasmid pC4

using, for instance, restriction enzyme analysis.

93



wi th a constant dose vol une/ nouse of 10 nlL/kg. Retro-orbital bleeds were
taken from anesthetized mce at 30 mnutes, 6 and 24 hours, 4, 7, 11 and 18
days. Bl ood sanples were allowed to stand at roomtenperature for at |east
30 mnutes, but no longer than 1 hour, and were then centrifuged at
approximately 2,500-3,500 rpmfor 10-15 m nutes. Approximately 50 uL

al i quots of each serum sanple were counted for 1251 using a LKB Conpuganma
1282 counter (Wallac, Gaithersburg, MD). 10 nL aliquots of the injectates
were al so counted. The average fraction of injected counts at each tine

poi nt was cal culated and nultiplied by the total of antibody injected to
determ ne the Cbmasehﬁgisfeém[&éo) eplksh@kg@@umtawelé&ghgem%u sdifer . Data is

shown as the ser s in each
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di |l uted to 100 rrg/k (C18.2) or 20 nu/k (C17. 81) in PBS, on indicated days.
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t he experinent. y Cs average or the group, mean 1 nci dence,
day of onsell pldtésglostaini@grever higher cucantrationsef amtho%x:rts(timM, 2muivih® mMf 10 el apses

and rel apse seveyjt sem are descri bed cunul atjve es group was
cal cul at egaw%ég@aépﬁémﬁmo‘?éﬂﬁed? re@&?tﬂ/m%ﬂ i° nEHgre Q@@’r"@gm%gpi"’r?&?w dual
ani mal's.  Grbfitiio %16@12061%1%‘ ﬁﬁ sﬁbﬂbﬁfheaeélﬁa BB @ld: Kan&i§zddy fdrhe number

of days the ani ma remai ne e study. To determ ne the frean day of
onset, aninstnse, hp SDIeRAGE pid i estéfn blot or by reverse phase HPLC analysis.

Example 2: Comparison of the therapeutic efficacy of anti-IL-12p35 and anti-IL-
12/23p40 antibodies in murine experimental autoimmune encephalomyelitis (EAE)
Summary

This set of studies was performed to investigate the therapeutic efficacy of IL-12 or
IL-12/11.-23 specific neutralization in a mouse model for multiple sclerosis, experimental
antoimmune encephalomyelitis (EAE). Neutralizing rat anti-mouse monoclonal antibodies
(mAbs) specific for the p35 subunit of IL-12 or the p40 subunit that is shared between IL-12
and IL.-23 were administered either prior to disease induction, prior to disease onset, or after
disease was ongoing. In all cases, only anti-p40 demonstrated therapeutic potential. These
data suggest that IL-23 is the predominant contributor to disease pathogenesis in this
autoimmune model.
Abbreviations:

L Interleukin
mAb Monoclonal antibody
EAE Experimental autoimmune encephalomyelitis
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were not included in the analysis. To determ ne the nmean hi ghest cs, mce
not devel oping EAE were assigned a value of "0" and included in the

anal ysis. Rel apses were defined by a full point drop in clinical score
sustained for at |east 2 observed days followed by a full point increase in
clinical score sustained for at |east 2 observed days. Results and

Di scussion Anti-p35 and Anti-r,40 anti bodi es have identical pharmacokinetics
To establish the clearance rates of anti-p40 and anti-p35 anti bodi es, normal
mce were injected with a single 5 ng/ kg dose of 1251 | abel ed anti bodi es
and circulating levels were nmeasured for 11 days post anti body

adm ni st r atj,on. Amﬂd gelpnd anti-p40 had overlapping pharmacokinetics,

dem)nstrat' that ‘ffi- gé}% rates are identical in normal mce (2). The
expected c rance,ra F ach mAb is approximately 7-10 days. Although
this is a rpl e §X "Study, these data support once weekly dosing for
in vivo st HQPﬁl?P{S? treatment prior to EAE induction is

protective Ifo det Ehampeokingiicse| ative roles of IL-12 and IL-23 in

i mune- R uHglndl seases, we utilized a nurine nodel for multiple

scl erosi<, rerapsing experi ment al autoi nmune encephal onyelitis (EAE). Upon
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Several jn vitro neutrali zq?tl on stu ated that the anti-40
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autoimmunity, experimental autoimmune encephalomyelitis (EAE). Neutralizing antibodies

specific for IL.-12p35 had no effect on EAE progression. In contrast, neutralization of both
IL-12 and II.-23 with an anti-p40 mAb suppressed clinical signs of EAE, whether antibody
was administered before or after Th1 differentiation. This data suggests that the activity of
anti-p40 treatment in EAE is based solely on neutralization of IL-23.
Methods and Materials
Mice

Female C3H/HEB/FEJ mice (Jackson Laboratories, Bar Harbor, ME) were used in
pharmacokinetic analyses. For EAE studies, female B10.PL (H-2") mice were purchased
from the Jackson Laboratories, and were used between 6-8 weeks of age. All animals were
maintained according to IACUC guidelines under approved protocols.
Antibodies

C17.8 (rat anti-mouse IL-12/11.-23p40, IgG2a), and C18.2 (rat anti mouse IL-12p35,
1gG2a) hybridomas provided by Dr. Giorgio Trinchieri and the Wistar Institute (Philadelphia,
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is inmportant to note that peripheral adm nistration of a non-specific
control antibody (Rat 1gG did not alter the clinical course of disease
when conpared to non-treated mce with EAE. In both studies, mce treated
with anti-p40 mAb (20 ng/ kg) exhibited nearly conplete inhibition of EAE
clinical signs. Remarkably, suppression of disease extended beyond the
expected rate of antibody clearance through 70 days post EAE induction. In
each experinment, only one animal treated with anti-p40 exhibited two
consecuti ve days of EAE clinical signs, and each denonstrated a |ate onset
and significantly |ower acute_clinjcal scores, cunulative clinical scores,
and no r efékyséémeéﬁwéﬁ geagrpted at Blgrlan Bioprofets @ndigngpolis, I b anshstrifigd by presgin
neutralizatjef 1xtﬁgpf I L-12 and IL-23 through the shared p40 subunit provided
nearly conplete protection fromEAE. In contrast, specific neutralization
of IL-12 Sah PK aof @ndnt-mp3bsevimsbodigref f ecti ve. These data strongly suggest
that EAE is not nediated by 1L-12. Only antl- 40 treatnent i ust prior to
di sease onset Yemale 63HHER/EEmitrs RmOMMAISHAET Baus.Yeare Fshidually
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neutrali z |%%t%ﬁioumd£§5gl g?%ﬁéﬁve eglrté:ngaltcﬁgeg’ﬁ qé%gﬁf&?q{dll%orﬁi%c#gesf ag1 i shed
in vivo. Wihaebodstat dode v@hﬁﬁeﬂ@bﬁie&f&&inlﬂfg RIR-oribRalbicedgwer takehdrohi eated with

either a contrql antibody (Rat 1gQ, anti-p35, or anti §40 nonocl onal
ant i bodi e§nqs@ﬁtl%F§y'§°ea4tt3@rmmE§&Eqaﬁ’ét?éthp’é‘ﬁ"‘ Hull prd by daye Rloed samplen¥ee. Since

typical i t Shoylqd
reflect the e ftégl?g ?gglﬁ?%ﬁa% fgllrﬂzli%tljblarﬁ&%egnﬁggg %)Orir;gerp %’rperentl gt ed Thl
cel | s. EAwemthat cenifuged ray agiedwiraelye?)500e3,500 iphefoefl 0416 niinwtad. Mpptoxiastielyr epeat ed
7 and 14 ater to_ensure that anti- nd anti 0 antl bodi es_were

pr esent g@ﬁﬁgq‘lq‘;ﬁé’ feadeienyn synRle wer COPWGS\?RSQSEB%W%"EERE Si A ce
treated Webihidr§Pa &e%ﬂqﬁ%ﬁﬂﬁ , MB§ :,maﬁ%&tm gtng)&faté@%ére B@éccﬁu&% ny/ kg)

were not protecte I sedse, nmpar e untreated EAE m ce.
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Consi deri ng that anti body was not admnistered until after T
di fferent cmhlgwup(day 10), it was not surprising that disease 98 incidence,

day of oni t he, hi ghest clinical score during acute EAE were not
di fferent S OI#8bl e 2). However, in both experinents, nice

receiving anti Fmﬁﬁlah&.i&n? fbmale B10.PL mice were injected subcutaneously over four sites

on the back with a total of 100 pl of CFA (containing 200 pg Mycobacterium tuberculosis
Jamaica strain) combined with 200 pg guinea pig-MBP (Sigma). Mice also received 200 ng
pertussis toxin (List Biological, Campbell, CA) i.p. in 0.2 m1 PBS at the time of
immunization and 48 hours later. Mice received i.p. injections of C17.8 (anti-IL-12p40) or
C18.2 (anti-IL-12p35) monoclonal antibodies diluted to 100 mg/kg (C18.2) or 20 mg/kg
(C17.8) in PBS, on indicated days. Control mice received PBS or Rat IgG (Biosource) at 20
mg/kg in PBS.

Animals that demonstrated clinical signs (cs) were scored as follows: limp tail or
waddling gait with tail tonicity 1, waddling gait with limp tail (ataxia) 2, ataxia with partial
limb paralysis 2.5, full paralysis of one limb 3, full péralysis of one limb with partial paralysis
of second limb 3.5, full paralysis of two limbs 4, moribund 4.5, death 5. Animals that scored
a 5 were not included in the mean daily cs analysis for the rest of the experiment. Daily cs are

averaged for the group, and mean incidence, day of onset, highest acute cs, cumulative cs,
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significantly | ower cunul ative clinical scores, clinical scores per day, and
rel apse severity. Only anti-u40 treatnment during established EAE is
protective The nost difficult, but clinically relevant, hurdle for any
therapy is to suppress established di sease. Therefore anot her set of
experinments was perfornmed in which mce were inmmunized for EAE, then
divided into treatnent groups once di sease was ongoi ng. Approxinmately 30
days post EAE induction, mce had progressed through the acute phase of

di sease. At this tinme, aninmals were divided into groups wi th conparable
cunul ative and daily clinical scores. Treatnment was repeated 7 and 14 days

later tocoasUNRnTeR Bl reBpkiRdirQsse WeRrAY Sinh &Rld8sckBed! ﬁ\’féaﬁl%ﬁia‘ﬁge cs per
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phase of chronic i mune-nediated (e.g., autoimmune)” responses (Table 3).
Ther ef or ecreasetin climiCalseera iswsiginedcfanatdédst? obsgeveddgysat any tine in the

pr ogr essj on]of i ne-. medi at ed di seases. Conclusions The understandi ng of
t he rol egéﬁ-—ﬁib—g-%%u" ang IS une function has been based on studies of the p40
subuni t  ahtilpks ax?dAﬂ’ﬁh@ﬂ@ﬁﬁﬁbﬁdie@h@dedﬁexﬁhéaﬁ%lﬂﬁn&@ﬂﬁ&[dssOn of neutralization of
the IL- specific p35 subunit versus the p40 subunit shared between |L-12
and | L- 23 wkesstablishdbe elearanae rates efrantien40rand enti-pd5 anitbediesnesmalimicawere
Neutralizatiagn.yia.anti- sigpizbd,cqantl vy .4 nhi bit.ed E when mAb was

i i ot D9l RttA 5 aRelEs g SPGB bRl e Srmaina BT B0 00 on v
conpl et emgadurdffbierit daye post ARHiIRIAP bemirfiifatiodt Antp95\End £t p40Lad vaRHingN Ot
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dose PX study, these data support once weekly dosing for in vivo studies.

Only anti-p40 treatment prior to EAE induction is protective

To determine the relative roles of IL-12 and IL.-23 in immune-mediated diseases, we
utilized a murine model for multiple sclerosis, relapsing experimental autoimmune
encephalomyelitis (EAE). Upon EAE induction with myelin basic protein (MBP) in
adjuvant, B10.PL mice typically exhibit an initial episode of paralysis (acute disease), then
recover either partially or completely and progress through multiple relapses and/or chronic
EAE. 1t has long been assumed that EAE is dependent upon IL-12 expression since IL-12 is
believed to be a primary mediator of ThO to Th1 differentiation. However, to distinguish the
potential role of IL-23 in EAE induction, neutralizing concentrations of anti-p40 (IL-12 and
I1.-23) or anti-p35 (IL-12 only) antibodies were established one day prior to immunization for
EAE (Day-1). Onset of disease can vary between animals; therefore, treatment was repeated
7 and 14 days later to ensure that anti-p35 and IL-p40 antibodies were present during Th1
differentiation. Several in vitro neutralization studies have demonstrated that the anti-40
mADb is 5 times more effective in neutralizing IL-12 than the anti-p35 mAb (data not shown).
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Summary The epitope for a neutralizing antibody (p40 mAb) agai nst human p40
subunit of IL- 12 and IL-23 was determ ned based on the crystal structure of
the Fab/IL-12 conplex. The epitope is located on the D domain (residues
1-88) of the p40 subunit of human IL-12. This region is distant fromthe
p40/ p35 interface and is expected to be also available on the p40 subunit
of I1L-23. The residues involved in antigen-antibody binding are

di sconti nuous (Table 4) and conprise a unique conformational epitope.
Ant i bodi es against this epitope or portions of it and nei ghboring regions

will lead to blockage of IL-12 and IL-23 functions nedi ated th(ough this
part of pdhexstdserthe doseof agtpEtmdh was adiustieq torherfafolhiigherithaseantiapdfiballly ( p40
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concent r kgt fie ThediWalllsrobty diaginal BURE RSV h A By L DAL T ng Wi th

several 1

Only anti-p40 treatment just prior to disease onset is protective

Although prophylactic treatment completely protected mice from EAE, it remained to
be determined if IL-12 specific neutralization would be protective once the Thl population
was established in vivo. Therefore, in a separate set of experiments, mice were treated with
either a control antibody (Rat IgG), anti-p35, or anti-p40 monoclonal antibodies ten days after
EAE induction, but prior to disease onset. Since typical immune responses occur within 7
days, this time point should reflect the effects of anti-IL-12 or anti-IL.-23 mAbs on
differentiated Th1 cells. EAE onset can vary between animals, therefore treatment was
repeated 7 and 14 days later to ensure that anti-p35 and anti-p40 antibodies were present
during the onset of disease. In two separate experiments, mice treated with isotype control
antibody (20 mg/kg) or anti-p35 (100 mg/kg) were not protected from disease, when
compared to untreated EAE mice. However, mice treated with anti-p40 mAb (20 mg/kg)
were significantly protected from EAE. As shown in the previously described studies, disease
suppression was observed well beyond the time required for clearance of peripherally
administered antibody through day 70 post EAE induction. Considering that antibody was
not administered until after Thl differentiation (day 10), it was not surprising that disease
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conbi nati ons of degl ycosyl ation enzynes (PNGase F, Si al adase,
Endo- O gl ycosydase, a-, gal actosi dase, a-nmannosi dase, fucosi dase [about
5mJ- 10U / 100ug protein]) for 3 days at 37C under argon. Deglycosylated IL-12
was m xed with an excess of the p40 Fab. The I1L-12 / p40 Fab conplex was
purified. by size exclusion chromatography in 10mM Tris, 50mM NaCl, pH 7. 4.
The isol ated conpl ex was concentrated to approximately 4 ng/m . The IL-12 /
p40 Fab conplex was crystallized using the sitting drop vapor diffusion
met hod by conbining the above protein conplex solution in 1:1 volune ratio
with a reservoir solution of 50mM Tris, pH 7.0, 16% PEG 3350. Cubic,
pyr am dallncﬁéncreogla ANGH. 208 MRt Sl‘lzflmﬁc)(@c&%l u¥1n§ Qeuke gA@ wéte nét ﬁ Rar

thin two weeks at 16C The cfystals were harveste and soa In the
rmt her |anyoosupp(Table20%ewtmer,anbothl expariments) chiéd medivihg aatepsd exHJblqadl d nitrogen

for X-ray data collectio The st data.s t was c IIe (360.degrees,
0.5 degr%%‘!? ?0"1?5 CEE‘B@HISC Q%Qﬁ‘gﬁﬁ"éesp@%m PSS PFB ‘#ﬁegﬁﬁﬁ‘t i it of
2.8 A abppduana @reﬁh“lﬁmm“'éétalﬁlsﬁéPﬁ)\ElﬂrBRe@G@e Nat i O“a' Labor atory,

(Axas- Co raction data were processed with Denzo and

Scal ePack. (Cl‘hﬂ mmﬂﬁﬁc& bhtrnlnmca]‘lijetdhmlm hizdleyfondny tBatepy i8@supgfeps The space
group for i.s .crystal mis P212121 with cell S|ons of, a=116.8 A,
b=55. 77 %&ai’gmfééh BSCAThsﬁ‘? Te,another sojp: e’ﬁﬂ?E‘F’én%?r"éaS??gjﬁ 1t Wé’é%‘éﬂ’&& rere
reflecti HPEAHhen HRRled ﬁ@%aﬂeﬁlg]%@s%hcémgeaee fvhd SR = 5. 2,

Rqg, ,, =9% The crystal structure was soO by nol ecular Te Iacenent as

i npl ene nAmtomma@ﬂyGO (as pest BAE, indugtionTinize dedpoigressadghmuglethe atite pb&sb lof shed
| L-12 st uctur PDB code 1F45) .fo IL-12 and,a honol .0 r p40 Fab
based uisrese. FALhS s BRTaRptics (i bt S ERTRE M CeBpRe R CURUREEL AU, rodel S
for IL- il @ﬁrﬁcmc&ég) TRAMRI Wastepsstdd HandNARRGE Rbr 8chsu¥BR ahdioadsdi ust ed

using Xtal View. The structure refinenent was carried out wwth the CNX. The
mol ecul awerpramalablewe meutrpdulzméaomnmttdms Huririgghe tragsitianefrony scutdm) chratieonol ecul ar

e b d f Fi 1
o e R TS AR D bl P BR s e, °
ol eucl afp efd&@%ﬁheﬂ 1%%@6ﬁrcﬁlaﬁ|hbd ygﬂnﬁf %/kgﬁﬁ@ﬁ%f%ﬂ@@ﬂg/kgﬁﬁmm in Fig.
e

2. The bindi ng_epitope residues are as an surface exposed p40

s duesniml aDisesestpESon S ST thtoyElnfaycR0Ipas EAEGedieon.vinttetny - at oms
L
CA) usi ngcdivifg deti-pud bxtsited 184 @cmuldBide clinical scores, clinical scores per day, and the

least highest clinical score post treatment. These data suggest that not only is IL-23 likely to

mediate Th1 differentiation (Table 1) and EAE induction (Table 2), but IL-23 also contributes

to the effector phase of chronic immune-mediated (e.g., autoimmune) responses (Table 3).

Therefore, anti-p40 treatment can offer therapy at any time in the progression of immune-

mediated diseases.

Conclusions

The understanding of the role of IL-12 in immune finction has been based on studies

of the p40 subunit of IL-12. Therefore, a side-by-side comparison of neutralization of the IL-

12 specific p35 subunit versus the p40 subunit shared between IL-12 and IL-23 was

conducted in an animal model of autoimmune disease. Neutralization via anti-p40

significantly inhibited EAE when mAb was administered at any time point. However, IL-12

specific neutralization was completely ineffective. Therefore, our data shows that IL-12 does

not contribute to this autoimmune model and that IL-23 is expected be the more prominent

mediator of autoimmune T cell responses.
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Resi dues conprising the p40 mAb bi nding epitope on IL-12 p40 are listed in
Table 4, along wth their surface exposed areas (sf) and relative
accessibilities (sf ratio). (The definition of exposed surface area of an
amno acid residue within the context of protein has been well accepted in
the field. In particular, a water nolecule with a radius of I.4A is rolled
along the surface of a protein and the anount of area obtained by this
calculation for a specific residue is assigned to the expoed surface area
of that residue. The total surface area for an amino acid in fully extended
confornathon is als vai | abl e, . The surface accessibility (sf ratio) is then
t he rati o™¥fmpP éhéﬂﬁaégﬂﬂa Pgi@gna?ea over the standard surface area. These
two val ueg ther give us ideas whether a residue is exposed on the
protein surface. Apparently, only surface exposed residues can be invol ved
i n bi ndi ng ot h€he epitope for @ newradizingsintitridy ifpddym AbHegensehymanep4@cubiotit afded t o

explain a of thisipnthe text. JL.) It is clear. fr Tahle 4 and. Fig. 2
(r!oght pahu%?’)glg-ﬁﬁw? twpﬁgsegi@bx%ﬁ;ysﬁ%@upgme&f@f : -ﬁgagma}?a- &Bﬁs? itutes
a large n E iObcatsl §rARE DRHRRRRAERREILES) SMAL ?@6 Sibfhip b ki gel-120%8]s an

irregul ar 'surface. The anti body-antigen interacti I

No

) Ion buries a total of 1758
A2 of acuagswiibtistagtfrém the ei/p30 idierfave dngsExpedicd b alsniaeaikbleionrtbe pffpear to

R L
i nteracti gyaddRinpRt&a ﬁtuguet QAL eRACYiteper A_}{alsbdil%ragaﬁm@ﬁ epifipe @8 For-ﬁbn%

residues on the IL-12p40 antibody involved in IL-12 binding identified based
upon the ebit endmeighbogng regions wilhtead torblegkags oibiknl 3 amd ThiZB durstions wediated | sur f ace

exposed regsidues. of the anti.-p40 antibody with any atons within 4A of the

p40 subunﬁo'ﬁﬁgﬁwﬁ%f’fi‘%@es&gwpt of these binding residues. Conservative

changes t mu@Aictdne or nore of these residues may produce nutant anti bodies

that are of simlar potency. Exanples of such conservative substitutions
t1

i ncl ude, wi t hoAtfully himast menocloraiaatibelyg r4Qumd brggretedhageinst kumepn IL.92das D NO, 7)

d DE i L. 0. SEQ | D t i i h
posi t1 on BPAHO PRt Beh 2t orfl 37 a2 Ryt ERBRER Bob i ) e
(W) am np4GeiA® Hei3ue teh40 Quisunit 208 bRkt Birdap of bodaykidey to théit Fectfters.
exception_of Cysteine) to. identify nmutations _causing the resulting antibody
to have Baeausadeg4o a@@méessséareérbeé@%ﬂam pnd JLy23; thej defpiledyitterggtiops petween,
bi ndi B adi . . . i
oot ed-puretaatd s a0 Al e ffbn Yk ud altf, B3ps WkEH b uk®

shed some light on the cytokine — receptor interactions.

Epitope determination based on p40 Fab / IL-12 crystal structure

The p40 mAb was produced from a mammalian cell line in culture and purified by
protein A column. The p40 mAb (70mg) was digested with papain (0.25 units of papain per
milligram of IgG) in activation buffer (0.03M sodium phosphate, 0.15M NéCl, 0.01M EDTA,
0.0072M L-cysteine, pH 7.0) at 37°C for 2 hours. Digestion was monitored by Surface-
Enhanced Laser desorption ionization (SELDI) mass spectrometry. Iodoacetamide (0.5M)
was used to stop the digestion. Fc was removed by immobilized protein G. The p40 Fab was
further purified by gel filtration on a Superdex 200 16/60 column. A total of 44 mg purified
p40 Fab was obtained and its purity analyzed by SDS-PAGE.

Recombinant human IL-12 was produced in culture from a stably transfected cell line
over-expressing the p40 and p35 subunits and purified with a p40 mAb affinity column. The
protein fractions were collected and dialyzed into 10 mM Tris, 100 mM NaCl, pH 7.4 and
concentrated to 2.5 mg/ml. IL-12 was deglycosylated by incubating with several
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102 nmut agenesi s can be used, for exanple, to create a nore or |ess potent
anti body or an equally potent antibody having different properties, i.e.,
properties other than potency resulting froma change in the variable
regi on sequence (e.g., size or other structural changes to the variable
region). The saturation nutagenesis can also be perfornmed using nore than
one substitution, for exanple, two, three, or nore positions for each
experinment. This can be done as individual clones or libraries followed by
sel ection or screening in an approriate format, such as phage display.

Furt hernore, individual or conbination nutations at the positions in Tabl e

5 Lhat aififiRsiohad deglyeodyRish BhgmRe PNGA 12 ML BRI Doty Ry Lo dl -
addi ti onal conbination nutants of simlar or betfer potency Adva tage The
P40 mADb rlavthisitgses bitraarimesidase] Adsidase Pabbhtes ipd AV 0Gg poattial) fon3 diysat (Fig. 1) .
The pl19 subunit of IL-23 is evolutionarily related to p35 of LL-12 with

si gni fi CEIE wedefiesnve honDIogy It is likely that pl9 associates with p40 in

a fashion si Ht fe j S, al so
distant fro rﬁ?@co%?t&?%l er ac Svétn @%Xf%éggmﬁgkéﬁjl -pil %gtlii%?i ed in
the pr eSﬁiﬁiphWﬁ}iuh(ﬁ@d bgsieq unedlﬁswnaahmdmbgrephmn oM Ti:ls EEnM WaCl,pB37 4.
accor di ngl IS not surprising that p40 mAb can actlvely bl ock the

functi 0n&h%%sobgﬁdwow{egmqqégncem{atg to(ﬁBHWxHBQ})’IYa‘HﬂglFL- $he k3] pi0dab nt eract
il ;
wth the oa spl&ssp% c%%s‘fﬁhie% B Wesithi gdroi)?‘}ggﬁélll cflﬁ:gs1@ﬂ1ﬂeﬁlb%ﬂ)§ %R}Hﬂ% 'n a

simlar N1 on sim I'ng casca alls of the
cyt oki neaboee piotei cdm}ilex aﬂﬁtucﬁnﬁl IhMrieratioavith aueseradiesulhtiondd SOMBATrigt t he
nmol ecul ar | evel . The nevnglllbdeﬂ ned p40 nmAb eé)l tope c resent a

| d
bi ol ogi cl - lé%ﬁgﬁ%ﬁﬁp i, pgEmidakorirpd ghape FWHSISBE%E@H{’E‘E@QEHIM fanily

of cyt okj. nes r receptor, IL -i2Rf31. Therefore, the epitope
Is an i rﬁ.l)%) atpg%m%r ﬂl}rb&% ‘?gekg ﬁﬂ; Fherapeut Ic intervention using nonocl onal

anti bodi es, pHijelcrtits wére thariested ahd fyakédinthe mdRt liqube bﬁﬁ@b%ethﬁm gfcer
natural or synthetic_agents. 103 Exagl e 4: Epitope mapping 40 rrAb on

| L- 12pacengdsiasy fratends figwidmitsaasn fas Do raysiatanetipetion) She besh éatﬁgetdvasm

mutant s 6‘3’66 Be&eeg, Meé[i@e?'fr&%,rllo%gco%Htexfa&uYeeﬁér ffr)émteﬁt% a diffraction limit of 2.8 A
at Advanced Photon Source (APS), Argonne National Laboratory, (Axas-ComCat). The
diffraction data were processed with Denzo and ScalePack. (Otwinowski & Minor, Methods
Enzymol. 276: 307-326) The space group for this crystal form is P2,2,2; with cell
dimensions of a=116.8 A, b=55.77 A, ¢=182.96 A, and a=P=y=90°. There are 27,141
independent reflections and the data was ~90% complete at 3.0 A (I/sigma = 5.2, Rgyni=9%.).

The crystal structure was solved by molecular replacement as implemented in CNX
(Accelrys, CA). The search models were the published IL-12 structure (PDB code 1F45) for
IL-12 and a homology model for p40 Fab based upon a Fab crystal structure (PDB code
1VGE). The molecular models for IL-12 and the p40 Fab were visually inspected and
manually adjusted using XtalView. The structure refinement was carried out with the CNX.
The molecular models were validated with InsightIl (Accelrys, CA). The molecular structure
of the bound complex of IL-12/p40 Fab is shown in Fig. 1 in a ribbon representation.

The p40 mAb binding site (p40 epitope) on the moleuclar surface in surface and
ribbons representations is shown in Fig. 2. The binding epitope residues are defined as any
surface exposed p40 residues (relative solvent accessibility of 0.1 or greater) with any atoms
within 4 A of any atoms of the antibody, according to a generally accepted convention. The
surface accessibilities were calculated by ICM (Molsoft, CA) using the default parameters.
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bi ndi ng epitope. Based on the crystal structure of p40 Fab/I1L-12 conplex, 7
single mutants and 2 double nutants were generated. The nutated residues
are located in the p40 Fab contact region in the domain | (D) of p40
subunit. The relative binding affinity showed that three negatively-charged
resi dues, E45, E59 and D62, contribute significantly to binding

interactions with p40 mAb. The other residues, M3, L40 and 543, have | ess
but appreciable contribution. This nutational analysis confirns that p40
mAb recogni zes domain I of p40 subunit and residues E45, E59, D62, M3,

manan: paoRETEE Eoting be ppmb tihle RlpRBS Bl E Bstadb BoIEh 4R SR *ana
two doubl emme@mﬁace%ﬁ&ﬁﬁﬁ% @NGnd4d i bossilliticd GE Fhtioh (t_Fme défididdese  The

wi de-type human p40, u-p40, ‘'was used as the control. The p40 nutants
wer e tr aexposstt susfacequeacafsadming ddidk@sidie wihinghe comtext ofgroteat hasbsensweele used f or

bi ndi ng assays,. | ri.e D, hi gh bind, plate SO e Di.seqvery, ND)
wer e coat é‘i‘fe%f’q B tEe gelf;f I %a%%ﬁ atﬁ’b?i‘Bl?E‘blﬁ 311%29%%5%‘8%?§ 1@90%<§831?g t1%80 m

t enper at UgGfbObf alprBRH and kSRt bf &ea HRERE BPils ARLIABH Yor'225Q4 #6idud40
subunit but does not conpete with p40 mAb. e- hundred and fifty (150) | of

5% NMBSD Bl tscksignea ththefeupoedaurfad desd of that sesfiupeThe tatedi surface afsatferdnfapynoladid  at
room tenperature. Plat re.washed..three tines with.Q.1 HEPES, buffer
(pH 7. 4) " BrRUL sy EpOmmtion stiten P HBRIFof B Ha e P oLy Qo R 8 | of

di f f er ent thelrat@ STitRNEXpYscDSRIHBR LA dEPhEaArd SWHRIRE Adh.aMhése tvho #4luddi | ution with
0.1 MHEPES buffer, pH 7.4) for 1 hr at roomtenperature. The plates were

washed t htogether giessusiifdeas vdhethens 1eEiBESIs expoged on thstprateip)surfioge phgpatenily opbs) | of

different concentrations of D Sul fo-TAG | abel e 40 anging fromoO
Lo 20 of Pt pbogisfilesdhn RVt fifindne RRRIFOIonfich bk B B9, "9, &

shaki ng aHoweam) weddastaleed ©,explhinl S0 B th W8 skedI3) times with 0.1 M HEPES
buffer (pH 7.4). One hundred and fif'tgé (150) | of diluted MSD Read Buffer T

was di spensed ¥ ttcdeas fom Tahds 4 andrftigtheight panel) thet e bindingsitenur® s a SECTOR

i mager ( - gV#},Fr R Aty c%i?cﬁ ch
reduced the 0rlrlltjl eoﬁlrsi %g‘i gélit)slﬁﬁf(é}% & gg}ga nﬁ?rto); Q%Iga%f) ﬁ%ﬂ)?r%)resﬁ? g‘% tpiﬂgge n y;ﬁltg‘grrpar ed
to the w bebriay eegphdsurfaéb AThegtibodynirtige fiiterhdtion bufiesa WeABAR1758 ABfofect on the
bi ndi ng conmpared to E45R M23T, L40T and S43R each had .

accessible surface on IL-12 and p40 mADb. The interactions appear to be dominated by three

salt bridges: RS9(H)-E59(p40), R98(H)-E45(p40) and R99(H)-D62(p40). Also, there are

contributions to the antibody-antigen interaction that are due to hydrophobic or Van der

Waals forces.

The residues on the IL-12p40 antibody involved in IL-12 binding identified based

upon the co-crystal structure herein are shown in Table 5 below. All surface exposed residues
of the anti-p40 antibody with any atoms within 4A of the p40 subunit are considered part of
these binding residues. Conservative changes to any one or more of these residues may
produce mutant antibodies that are of similar potency. Examples of such conservative
substitutions include, without limitation, R59K, R98K and R99K in VH (e.g., SEQ ID NO:7)
and D1E in VL (e.g., SEQ ID NO:8).

Also, saturation mutagenesis at each position shown in Table 5 can be performed
(e.g., changing the wild type (WT) amino acid sequence to any other amino acid, possibly
with the exception of Cysteine) to identify mutations causing the resulting antibody to have
increased, decreased or substantially similar activity (e.g., binding). Binding of the resulting
antibody to the p40 subunit can be tested pursuant to any suitable binding assay. Saturation
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noderate effect upon binding. The relative binding affinity of p40 mAb to
different mutant proteins was further analyzed by a capture assay. As shown
in Fig. 4, E45R, E59R and D62R each nearly conpletely abolished antigen

bi ndi ng. The ot her nutations, M3T, L40T and S43R, in the interface, each
reduced bi ndi ng by approxi mately 40% E45A reduced binding by about 70% It
wll be clear that the invention can be practiced otherw se than as
particularly described in the foregoing description and exanpl es. Numerous
nodi fications and variations of the present invention are possible in |ight
of the above teachings and, ther ef ore, are within the scope of the appended
clai ms. glitge elieak &ébeﬁ@@fﬁléxahﬁ Rl 103G QAESmbteldp 1dsh pd@ndfiibddy st dnRgHdInAl | zation
initiated on day - (prlor Thi differentiation). Goup Incidence

Mor t al i tpotdDagntifodphawng Guffgﬂwetsnroa@uesel e sprofutied othgshms;tqﬂqryy Nsulting firoel @apses

Rel apse sever.i 001-060 Ratl gG 13/13 4/13 3 0 3 71. 14 1
1.20.2 ¢ %Slgtt%ova‘z"a ﬂﬁetgP“pSﬁ%“ePi‘?g%@ssﬁs"r? 68%1“29913'5%‘%“%‘?5 Y?c“%”’o 80. 2
1.20.1 4e8onP-3 Anti-p40 1113 0/13 40.0 0.1 1.2 0.5 0.00.0 0.00.0 0.00.0
P-2001- 07 treatment 6/7 on 24.7 2.7 3.2 0.6 110.4 20.4 1.70.3 1.0
0.4 3.8 0.1 T}ﬂaamragi@l gluggenegis2gn mso be gerﬁmed @siag mr@thaxlgnelsubstimt.iqn,o. 3 0.2
4.70.3 nti-p35 10/15&% 1/10 30. q t9:lr£ 0 2 0.703 3.90.2
And- p40 3’7?‘@“? & 57 1115% G5 MPTRPOSY lofstgor(?adbex@e%mm 1s0ca6% P % i ni cal score

(cs) 6 GhaRHdahD cl6hes Sr ibraifes\BIGwdd 18 eRBtGord6ehihp aflarfdirdtlatd YofiAht, SieRr €S were
anal yzed fromday O through 70 days post EAE induction. Data is shown as

t he mearsspbageglisplgy. Fsr,lrtbennoremshvudml@r combipegtion | atéqals aétb@pestlwnsm Table12 and
IL-23 n ralizati |t|at tlatlon) G oup
I nci dengsuthf\}b’r*r? Sfrf'i ontével&q(ﬁn%ﬁ If’b]tg:ﬁc{n{llt‘reat aéeét/wdl f r”éai aps es

mutants of similar or better potency.

Advantage
The p40 mAb binding site is distant from the p40/p35 association site (Fig. 1). The

p19 subunit of IL-23 is evolutionarily related to p35 of IL-12 with significant sequence
homology. It is likely that p19 associates with p40 in a fashion similar to p35. Therefore, the
p40 mADb binding region is also distant from the p40/p19 interaction in IL-23. The epitope
identified in the present invention is equally available in both IL-12 and IL-23; accordingly, it
is not surprising that p40 mAb can actively block the functions of both cytokines.

IL-12 (p40/p35) and IL-23 (p40/p19) interact with their respective receptors (IL-
12RP1/B2 and IL-12RB1/IL-23R) in a similar fashion. They induce similar signaling
cascades. The details of the cytokine-receptor interactions, however, are not clearly defined
at the molecular level. The newly defined p40 mAb epitope could represent a biologically
important site for the interactions between the IL-12 family of cytokines with their shared
receptor, IL-12RB1. Therefore, the epitope is an important target for the therapeutic
intervention using monoclonal antibodies, peptides, recombinant proteins, small molecules

and other natural or synthetic agents.
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Rel apse acute cs' severity P-2001-037 No treatnent 7/8 0/8 30.6 2.7 3.2 0.5
51.5 14.4 0.8 0.2 0.3 0.2 3.3 0.8 Rat 1gG9/10 0/10 25.92.7 2.70.5 74.7
15.8 1.2 0.2 0.60.2 3.7 0.4 Anti-p35 9/10 0/10 25.8 2.6 2.5 0.4 58.8 15.6
1.0 0.2 0.730.3 3.2 0.3 Anti-pd40 6/7 on 34.76.3 1.60.5 14.97.5 0.20.1
0.302 1.50.5 P-2001-053 No treatment 8/9 2/9 15.82.2 2.1 0.6 56.4 19.1
0.9 0.30.6 0.33.3 0.5 Rat 1gG9/10 4/10 20.02.5 3.805 70.117:7 1.3

0.2 0.3 0.2 4.20.4 Anti-p35 10/10 1/10 16.51.1 3.203 93.8 15.7 1.4 0.2
0.8 0.2 3.20.3 Anti-p40 10/10 2/10 13.61.1 2.705 23.2 7.9 0.40.1 0.40.3
2.00A a clinical score (cs) b cunmulative cs Mce were treated on days 10,
17, and 2Examplecd: Fpitopé mappmeofipdd ensinen Viz-d2p4( wsinglmptadional sralysiv0 days post
EAE inducg_i%@n. Data is shown as the nmean per group s.e.m 107 Table 3. EAE
clini cal P8Y with IL-12 and IL-23 neutralization initiated on day 30
(during establ Esladyi of IEEWB'nhﬁéntNrﬁl@%m%bt&HsQﬂﬁi@d 3tk laxannast EAE

I nduction G oup Pre-Tz rtality Cumul asb Ca/day Hi ghest es Lowest cs #

rel apses Wotliagspitepsy Saseadyon the onysial wruiciiee afipdd Fale/t-12 cataplex, T/ $ndemupmts, 3 3.

3
0.3 4.10.2 30,5 0.60.4 3. 70, ti- 2..330.7 1/5 1359 2 7. 0.3
3 830, 4 18R Aoble ity wsreisherates, e el Geidus pfesoeded i 0T Y: 0 3 2 g
0.5 1.0 Occhtdlt fegidbnin theRBmbirdI %ﬁ') 3@?4’0 fBeniRathe efatide l?iﬁdiﬁé af it ShowWddl that2. 1 0. 2
3.70.41.20.51.50.5 3.81.0 Anti-p35 1.90.7 1/5 98.29.7 2.230.1 3.70.4
1.4 0.4 1thee meaialy-chargsdrésidueg) BAS4B3Band/I827 gortrdtute signifgantly tobading 0. 80. 5
(1%?) 32 71%Qérgctio%s WA 84& IlnlA%I Cﬁlle OTHEE resi gsr, N@’fﬂﬁb 20 é@?h&\}erlessts b(ljlfa Q’pp?gciatb{eeat ment

contribution. This mutational analysis confirms that p40 mAb recognizes domain I of p40
subunit and residues E45, E59, D62, M23, L40, and S43 are part of the binding epitope.
Materials and methods

Seven human p40 single mutants, M23T, L40T, S43R, E45A, E45R, E59R, and
D62R, and two double mutants, S43R/E45A and S43R/E45R, are used in the studies. The
wide-type human p40, WT hu-p40, was used as the control. The p40 mutants were
transiently expressed in HEK293E cells. The supernatants were used for binding assays.

In brief, MSD high bind plates (Meso Scale Discovery, MD) were coated with 5 pl of
a capture monoclonal antibody (5 pg/ml) at room temperature for 1 hour. The capture
monoclonal antibody recognizes p40 subunit but does not compete with p40 mAb. One-
hundred and fifty (150) pl of 5% MSD Blocker A buffer was added to each well and
incubated for 1 hr at room temperature. Plates were washed three times with 0.1 M HEPES
buffer (pH 7.4). These protein-charged ELISA plates were incubated with 25 pl of different
transiently expressed p40 mutant supernatants (1:10 dilution with 0.1 M HEPES buffer, pH
7.4) for 1 hr at room temperature. The plates were washed three times with 0.1 M HEPES
buffer (pH 7.4). Twenty-five (25) ul of different concentrations of MSD Sulfo-TAG labeled
p40 mAD, ranging from 0 to 20 pg/ml, were dispensed to micro-wells. After incubation for 2
hrs shaking at room temperature, plates were washed 3 times with 0.1 M HEPES buffer (pH
7.4). One hundred and fifty (150) pl of diluted MSD Read Buffer T was dispensed into each
well and the plates were analyzed with a SECTOR imager (MSD).
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"clinical score (cs) 108 Table 4. Residues contributing to the p40 nmAb

bi ndi ng epitope on IL,12/p40 Nunber Residue sf Sf Ratio 15 Trp 94.2 0. 36

17 Pro 69.3 0.46 18 Asp 132.9 0.86 19 Ala 27.7 0.22 20 Pro 131.5 0.88 21
Ay 18.7 0.21 23 Met 142.4 0.66 40 Leu 32.7 0.16 41 Asp 69 0.45 42 Gn
145.8 0.77 43 Ser 58.2 0.46 45 G u 139.2 0.74 46 Val 95.8 0.57 47 Leu 95
0.48 54 Thr 77.2 0.51 55 1le 32.7 0.17 56 Gn 111 0.58 58 Lys 69.2 0.32
59 Gu 83.2 0.44 60 Phe 113.3 0.51 61 Gy 68.2 0.77 62 Asp 41.3 0.27
Table 5. Residues on 40 mAb involved in binding to |IL-12/p40 epitope Heavy
chain residues Light chain residues S28 DI T31 S30

Results

As shown in Fig. 3, E45R, E59R, and D62R each reduced the mutein p40 binding
affinity to p40 mAb significantly, compared to the wild type p40. E45A had significant but
less dramatic effect on the binding compared to E45R. M23T, L40T and S43R each had
moderate effect upon binding.

The relative binding affinity of p40 mAb to different mutant proteins was further
analyzed by a capture assay. As shown in Fig. 4, E45R, E59R and D62R each nearly
completely abolished antigen binding. The other mutations, M23T, L40T and S43R, in the
interface, each reduced binding by approximately 40%. E45A reduced binding by about 70%.

It will be clear that the invention can be practiced otherwise than as particularly
described in the foregoing description and examples. Numerous modifications and variations
of the present invention are possible in light of the above teachings and, therefore, are within

the scope of the appended claims.
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Y32 WB2 WB3 Y49 D57 S56 R59 N92 R98 193 R99 Y94 R100 P101 G102 Q103

109 SEQUENCE LI STI NG <110> Centocor,

EPI TOPES, COWPOSI TI ONS, METHCODS AND USES

ASSI GNED <141> 2005-12-20

<150> 60/ 637, 819

<170> Patentln Ver 3.1 <210> 1 <211> 5

1 Thr Tyr Trp Leu dy 15

I nc.

<120> ANTI -1L-12 ANTI BODI ES,

<130> CEN5087 PCT <140> TO BE

<151> 2004-12-21

<160> 9

<212> PRT <213> Honp sapi ens
<210> 2 <211> 17

Table 1. EAE clinical scores with IL-12 and IL-23 neutralization initiated on day —1 (prior

to Thl differentiation).

Group Incidence Mortality Day of onset Highest acute ¢s® Cumul cs® Cs/day No. of relapses Relapse severity
P-2001-060

Rat IgG 13/13 4/13 305+32 3603 714141 121202 1302 3.6102
Anti-p35 1113 813 29.6+34 35+05 455+115 08+02 12+£0.1 40+03
Anti-p40 1/13 0/13 40.0 0.1 1.21 05 0.0+00 0.0+0.0 0.0+0.0
P-2001-079

No treatment ~ 6/7 0/7 247127 32+06 1104+ 204 1.7£03 1.0+04 38+0.1

Rat IgG 9/9 2/9 29.1+29 38+02 90.6+101 1.5+01 03+02 47+£03
Anti-p35 10/10 1/10 300+26 39+02 949+17.8 14402 0.7+03 3902
Anti-p40 1710 0/10 61.0 0.3 1.6t 1.1 0.0£0.0 0.0+0.0 0.0 +0.0

? clinical score (cs)
® cumulative cs

Mice were treated as described and clinical scores were analyzed from day 0 through 70 days post EAE
induction. Data is shown as the mean per group & s.e.m.
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<212> PRT <213> Hono sapiens <400> 2 Ile Met Ser Pro Val Asp Ser Asp lle
Arg Tyr Ser Pro Ser Phe Adn 1 5 10 15 dy <210> 3 <211> 10 <212> PRT
<213> Honp sapiens <400> 3 Arg Arg Pro Ay @n Gy Tyr Phe Asp Phe 1 5 10
<210> 4 <211> 11 <212> PRT <213> Hono sapiens <400> 4 Arg Ala Ser G n Qy
Ile Ser Ser Trp Leu Ala 1 5 10 <210> 5 <211> 7 <212> PRT 1/4 <213> Hono
sapiens <400> 5 Ala Ala Ser Ser LeUGn Ser 15 <210> 6 <211> 9

Table 2. EAE clinical scores with IL-12 and IL-23 neutralization initiated on day 10 (after
Th1 differentiation).

Group Incidence Mortality Day of onset  Highest Cumul es” Cs/day # relapses
Relapse
acute cs” severity

P-2001-037

No treatment 7/8 0/8 306127 32105 5151144 08+02 03+02 33108
Rat IgG 9/10 0/10 25.9+27 27205 747%158 12202 0.6+02 37104
Anti-p35 9/10 0/10 258+2.6 25+04 588156 1.0+02 07%03 32103
Anti-p40 6/7 077 347163 1605 149+75 02101 03102 1505
P-2001-053

No treatment 8/9 2/9 158122 21106 564119.1 09+03 06+03 33105
Rat IgG 9/10 4/10 20.0%25 38205 70.1x177 13202 03x02 42%04
Anti-p35 10/10 1/10 165+ 1.1 32203 93.8x157 14+02 08+£02 32103
Anti-p40 10/10 2/10 136%1.1 2.7+05 23279 04x01 04103 20104

* clinical score (cs)

® cunmulative cs

Mice were treated on days 10, 17, and 24 and clinical scores were analyzed from day 0 through 70 days post
EAE induction. Data is shown as the mean per group + s.e.m.
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<212> PRT <213> Honp sapi ens

5 <210> 7 <211> 119
Gn Ser Ay Ala Au Val Lys
Cys Lys Ay Ser Ay Tyr Ser
Arg Gn Met Pro Gy Lys Ay
Val Asp Ser Asp Ile Arg Tyr
Met Ser Val Asp Lys Ser Ile
Ser Leu Lys Ala Ser Asp Thr

Val
Ser
Val
Pro
Thr
Asn
Arg
Val

Pro Gy Gn dy Ty

<212> PRT

r

Phe Asp

<213> Hono sapi ens
Lys Pro Ay Qu

<400> 6 Gn Gn Tyr Asn Ile Tyr Pro Tyr Thr

<400> 7 Au Val Gn Leu

1510 15 Ser Leu Lys Ile

The Thr Thr Tyr 20 25 30 Trp Leu Gy Trp

Leu Asp Trp Ile
Phe

Ser Pro Ser

Thr Thr Ala Tyr

35 40 45 Gy Ile Met bSer
50 55 60 Gn dy Gn Val
65 70 75 80 Leu Gn Trp

Ala Met Tyr Tyr Cys 85 90 95 Ala Arg Arg

Phe Trp

Gly Gn dy

100 105 110 Thr Leu

Thr Val Teble HEAEIdmicak8ddres 8vittlL 112 ahddlL-23 HkRtrafEtionJaliatddoomdaydl ens
(during established EAE).

From first treatment through 80 days post EAE induction

Group Pre-Tx® Mortality Cumulcs® Cs/day

P-2002-01

No freatment 27106

Anti-p35 23+07
Anti-p40 2.0£02
P-2002-093

Rat IgG 174038
Anti-p35 19+ 0.7
Anti-p40 24408

1/5

1/5

1329+ 293 33103

1359+ 16,5 27+ 03

1/6

1/5

1/5

0/5

75.6 % 16.1

87.71164

9821 97

7.7+ 216

Highest cs

41+ 0.2

3.8+ 04

21+02
22x 01

1.5+ 04

Lowest ¢s

24% 05

1.8+ 0.3

28+ 05

3.7+ 04

3.7+ 04

29+ 0.6

* mean clinical score per group on the first day of treatment (Tx)

® clinical score (cs)

108

#relapses Relapse severity

0.6+ 04

201 04

1.0x 04

3.7+ 0.0

37+ 03

07£03 25%10

1.5 05 38+1.0

15203 33+02

1.3+ 03 2706
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<400> 8 Asp Ile Gn Met Thr Gn Ser Pro Ser Ser Leu Ser Ala Ser Val Gy 15
10 15 Asp Arg Val Thr Ile Thr Cys Arg Ala Ser Gn Ay Ile Ser Ser Trp 20 25
30 Leu Ala Trp Tyr Gn Gn Lys Pro Qu Lys Ala Pro Lys Ser Leu Ile 35 40
45 2/ 4 Tyr Ala Ala Ser Ser Leu G n Ser Ay Val Pro Ser Arg Phe 5er Gy 50
55 60 Ser Ay Ser Gy Thr Asp Phe Thr Leu Thr Ile Ser Ser Lou Gn Pro 65 70
75 80 du Asp Phe Ala Thr Tyr Tyr Cys Gn A@n Tyr Asn Ile Tyr Pro Tyr 85 90
95 Thr Phe Ay A n Ay Thr Lys Leu Qu Ile Lys Axg 100 105 <210> 9 <211>
503 <212> PRT <213> Honp sapiens <400> 9 Arg Asn Leu Pro Val Ala Thr Pro
Asp Pro Ay Met Phe Pro Cys Leu 1 5 10 15 His H's Ser Gn Asn Leu Leu Arg
Ala Val Ser Asn Met Leu G n Lys 20 25 30 Ala Arg An Thr Leu A u Phe Tyr
Pro Cys Tahle &&Residhes c@tributing tothe p48 TnAMObindingiepitopk on Asp2/p4de Thr Lys Asp Lys
Thr Ser Thr Val Gu Ala Cys Leu 50 55 60 Pro Leu Gu Leu Thr Lys Asn Gu
Ser Cys INumbAsnR&ddue Ar gsd u FfRatio

15 Trp 942 0.36
17 Pro 69.3 0.46
18 Asp 132.9 0.86
19 Ala 27.7 0.22
20 Pro 131.5 0.88
21 Gly 18.7 0.21
23 Met 142.4 0.66
40 Leu 32.7 0.16
41 Asp 69 0.45
42 Gin 145.8 0.77
43 Ser 58.2 046
45 Glu 139.2 0.74
46 Val 95.8 0.57
47 Leu 95 0.48
54 Thr 77.2 0.51
55 lle 327 017
56 Gin 111 0.58
58 Lys 69.2 0.32
59 Glu 83.2 0.44
60 Phe 113.3 0.51
61 - Gly 68.2 0.77
62 Asp 41.3 0.27

Table 5. Residues on p40 mAb involved in binding to IL-12/p40 epitope

Heavy chain residues | Light chain residues

S28 D1

T31 S30

Y32 W32

W33 Y49

D57 S56

R59 N92

R98 193

R99 Y94

R100

P101

G102

Q103
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65 70 75 80 Ser Phe Ile Thr Asn Gy Ser Cys Leu Ala Ser Arg Lys Thr Ser Phe
85 90 95 Met Met Ala Leu Cys Leu Ser Ser Ile Tyr Qu Asp Leu Lys Met Tyr

100
115
130
145
Len
Ser
Val

Leu
Asp
Ile
Sly
Asp
Lys

105
120
135
150
165

110 Gdn Val du The Lys Thr Met Asn Ala Lys Leu Leu Met Asp Pro Lys
125 Arg dn lle The Leu Asp Gn Asn Met Leu Ala Val Ile Asp Qu Leu
140 Met A n Ala Leu Asn Phe Asn Ser Gu Thr Val Pro A n Lys Ser Ser
155 160 Leu AQu Gu Pro Asp Phe Tyr Lys Thr Lys Ile Lys Leu Cys Ile
170 175 Leu His Al a Phe & El?quL#TdN‘Al a Val Thr Ile Asp Arg Val Met

180 1§§>1ggltg'ygr'L%_Asn Ala Ser Ile Trp Qu Leu Lys Lys Asp Val Tyr Val
195 200 205 QG u Leu Asp Trp Tyr Pro Asp Ala Pro Ay G u Mt Val Val

Thr
Gn
dn
Sly
Sy
Asn

23002 1/v12 21}.- 13/ s T@y s 1AS P EPlITorES 0 cGiebs@rronds MeShypd hep Tses Trp Thr Leu
Ser 225 230 235 240 Ser GQu Val Leu Sly Ser Sly Lys Thr Leu Thr
Val3o>yGENgpgy 245 250 255 Phe Sly Asp Ala Sly @ n Tyr Thr Cys Hi s Lys
Gu Val Leu 260 265 270 Ser His Ser Leu Leu Leu Leu His Lys Lys Qu
Il‘b‘loTrgo 8EASSHEPEDI>80 285 Thr Asp Ile Leu Lys Asp @ n Lys Qu Pro
Ly&**Th? °Phe B&u 290 295 300

<150> 60/637,819
<151> 2004-12-21

<160> 9
<170> PatentIn Ver 3.1

<210> 1

<211> 5

<212> PRT

<213> Homo sapiens
<400> 1

Thr Tyr Trp Leu Gly
1 5

<210> 2

<211> 17

<212> PRT

<213> Homo sapiens
<400> 2

Ile Met Ser Pro Val Asp Ser Asp Ile Arg Tyr Ser Pro Ser Phe Gln
1 5 10 15

Gly

<210> 3

<211> 10

<212> PRT

<213> Homo sapiens
<400> 3

Arg Arg Pro Gly Gln Gly Tyr Phe Asp Phe
1 5 10

<210> 4

<211> 11

<212> PRT

<213> Homo sapiens
<400> 4

Arg Ala Ser Gln Gly Ile Ser Ser Trp Leu Ala
1 5 10

<210> 5

<211> 7
<212> PRT
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Arg
320
335
345
360
375
385
Leu
du
Phe
Arg
Al a
Ser

Cys Qu Ala Lys Asn Tyr Ser Sly Arg Phe Thr Cys Trp Trp Leu 305 310 315
Thr Thr Ile Ser Thr Asp Leu Thr Phe Ser Val Lys Ser Ser Arg Sly 325 330
Ser Ser Asp Pro An Sly Val Thr Cys Sly Ala Ala Thr Leu Ser Ala 340
350 u Arg Val Arg Sly Asp Asn Lys Qu Tyr Qu Tyr Ser Val Gu Cys 355
365 A@n GQu Asp Ser Ala Cys Pro Ala Ala Au GQu Ser Leu Pro Ile Au 370
380 Val Met Val Asp Ala Val His Lys Leu Lys Tyr @ u Asn Tyr Thr Ser

390 385480 SgriePRe Phe lle Arg Asp Ile Ile Lys Pro Asp Pro Pro Lys Asn
405 £18°4%5 an Leu Lye Pro Leu Lys Asn Ser Arg Gn Val Gu Val Ser Trp
420 74251439, T¥L. PLO AgPsthr Trp Ser Thr Pro His Ser Tyr Phe Ser Leu Thr
4351440 445 CysgVal G n Val An Ay Lye Ser Lys Arg Qu Lys Lys Asp
Val 450 455 460 Phe Thr Asp Lys Thr Ser Ala Thr Val Ile Cys Arg Lys Asn
Ser <46& 470 475 480 1le Ser Val Arg Ala A n Asp Arg Tyr Tyr Ser Ser
Trp Seti>@u 485 490 495 Trp Ala Ser Val Pro Cys Ser 500 4/4 WHAT IS

CLAI MED [<812> PRAn j sol ated manmal i an anti-1L-12 antibody, conprising at
| east tvvtiié%o TR fBMAFity determning regions (CDRs), wherein said antibody
bi nds to “4°Bortion of the

Gln Gln Tyr Asn Ile Tyr Pro Tyr Thr
1 5

<210> 7

<211> 119

<212> PRT

<213> Homo sapiens
<400> 7

Glu Val Gln Leu Val Gln Ser Gly Ala Glu Val Lys Lys Pro Gly Glu
1 5 10 15

Ser Leu Lys Ile Ser Cys Lys Gly Ser Gly Tyr Ser Phe Thr Thr Tyr
20 25 30

Trp Leu Gly Trp Val Arg Gln Met Pro Gly Lys Gly Leu Asp Trp Ile
35 40 45

Gly Ile Met Ser Pro Val Asp Ser Asp Ile Arg Tyr Ser Pro Ser Phe
50 55 60

Gln Gly Gln Val Thr Met Ser Val Asp Lys Ser Ile Thr Thr Ala Tyr
65 70 75 80

Leu Gln Trp Asn Ser Leu Lys Ala Ser Asp Thr Ala Met Tyr Tyr Cys
85 90 95

Ala Arg Arg Arg Pro Gly Gln Gly Tyr Phe Asp Phe Trp Gly Gln Gly
100 105 110

Thr Leu Val Thr Val Ser Ser
115

<210> 8

<211> 108

<212> PRT

<213> Homo sapiens
<400> 8

Asp Ile Gln Met Thr Gln Ser Pro Ser Ser Leu Ser Ala Ser Val Gly
1 5 10 15
Asp Arg Val Thr Ile Thr Cys Arg Ala Ser Gln Gly Ile Ser Ser Trp

20 25 30

Leu Ala Trp Tyr Gln Gln Lys Pro Glu Lys Ala Pro Lys Ser Leu Ile
35 40 45
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IL- 12 protein corresponding to at | east one am no acid residue sel ected
fromresidues 1-88 of the amno acid sequence of SEQ ID NO 9. 2. The
anti-1L-12 anti body according to claim1l, wherein said antibody binds to a
portion of the IL-12 protein corresponding to at | east one am no acid
resi due selected from the group consisting of residues 15, 17-21, 23,
40-43, 45-47, 54-56 and 58-62 of the amino acid sequence of SEQ ID NG 9. 3.
The anti-1L- 12 antibody according to claim1, wherein said anti body binds
to a por®fdiaohla Aer ISer fpupflst 8¢ EvricésHFontimE e FratSse®st one amino acid
residue sel efted from the gtoup consisting ® residues 23, 40, 43, 45, 59,
and 62 ofg.lhg,am.ng, ach A%%%%”E oLy $5Q 1l Dsé}lo.s%r 1du di€pRNti-1L-12
anti body gccording to clajgm 1, erein sad antibody bindg to a portion of
the IL-12 protein corresponding to at | east one am no acid residue sel ected
from theslgrropprleconsa Sthi Myrofy:r egd dles145TyrS8sn abel 162 ®fo Tyhe am no aci d
sequence of SEQ ID NO®. 5. The anti-2pP-12 anti body actording to claiml,
wherein said antjbody binds IL- 12 with an affinity of at |east one sel ected
fromat |BasTe1BOCH Gy Thaalsts ot fOumMicalys ¥t 10.11 M or at least 10-12
M 6. The anti-IL-12°anti body accor |5ng to claim1, wherein said antibody
substantighly sneutralizes at |east one activity of at |east one |L- 12
protein. i1 A%05s0l ated nucl ei ¢ acid nol ecul e encodi ng any of the isolated
mammal i arkziantere | L- 12 anti bodies of clains 1-4. 8. An isolated nucleic acid
vect or coipd+ $ong skheenssol at ed nucleic acid nolecule according to claim?7.
110 9. Ar4P%vl®at ed prokaryotic or eukaryotic host cell conprising the
i solated nucleic acid polecul e according to claimsS. 10._ The host cell
accor di nd B¢ 88> {RherEi s BF Y RBsE c&M Mi's Ph? PF@a%tI: Uite selected from
cos- 1, -7, HEK293, BHK21, CHO, BSC-T, Hep G2, 653, SP2/0, 293, Hela,
nmyel oma, Bk AMTBROER, GRhl Ry By ARY AdervValaddyVEsn MEFTILAGInZEE or transformed
cell thereof. 11. 24 method for preducing an anti-Il3o-12 anti body, conprising
translating the

Ala Arg Gln Thr Leu Glu Phe Tyr Pro Cys Thr Ser Glu Glu Ile Asp

35 40 45

His Glu Asp Ile Thr Lys Asp Lys Thr Ser Thr Val Glu Ala Cys Leu
50 55 60

Pro Leu Glu Leu Thr Lys Asn Glu Ser Cys Leu Asn Ser Arg Glu Thr
65 70 75 80

Ser Phe Ile Thr Asn Gly Ser Cys Leu Ala Ser Arg Lys Thr Ser Phe
85 90 95

Met Met Ala Leu Cys Leu Ser Ser Ile Tyr Glu Asp Leu Lys Met Tyr
100 105 110

Gln Val Glu Phe Lys Thr Met Asn Ala Lys Leu Leu Met Asp Pro Lys
115 120 125

Arg Gln Ile Phe Leu Asp Gln Asn Met Leu Ala Val Ile Asp Glu Leu
130 135 140

Met Gln Ala Leu Asn Phe Asn Ser Glu Thr Val Pro Gln Lys Ser Ser
145 150 155 160

Leu Glu Glu Pro Asp Phe Tyr Lys Thr Lys Ile Lys Leu Cys Ile Leu
165 170 175

Leu His Ala Phe Arg Ile Arg Ala val Thr Ile Asp Arg Val Met Ser
180 185 190
Tyr Leu Asn Ala Ser Ile Trp Glu Leu Lys Lys Asp Val Tyr Val Val

195 200 205

Glu Leu Asp Trp Tyr Pro Asp Ala Pro Gly Glu Met Val Val Leu Thr
210 215 220
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nucl eic acid nol ecul e according to claim7 under conditions in vitro, such

that the IL- 12

anti body is expressed in detectable or

recover abl e anpbunts.

12. A conposition conprising an isolated mamualian anti-I1L-12 anti body

according to any of clainms 1-4, and at

carrier or diluent.

conprising at
| east one cogpoggd
poPter

a non- ster0|d ant

| abel or
narcoti c,

anti m crobi al,

eryt hropoi et i

I n,

antldepressant

agoni st, ar
cyt oki ne an

’lhéére%?t

ta

an

an i nmuni zati on,
gr owt h hofheofe, A ﬁé?rﬁ%ﬁeﬁ%neEWEaéhﬁn§ﬁﬁ Heugys aly Faﬂ|Q§ﬁh%ﬁ%nH@ELnl cal ,
Phna medi cat i on,

oS5 %8

Qs SSJ. %&gdrhrf L9

on|

ant2spsori ati c,

8 Phed

|-|anannatory 5rug (NSA]]))

a carsbi costeri od,

an

an<ahti psychoti c,

condition inz® cell,

adm ni sterin
nannallank%m
sai d cel

e pL £33

tISSUG

or gan’

sition conprising

wher ei n Sﬁlr Ay EF&%Ei’erh‘%

tissue,

i nt rabr onchi
i ntracavitar
i ntracol i &%
i ntraosteal,

al ,

it

organ or ani ng

rapel vi c,

”Q#nLed

contacting or said adnlnlstratlng is by at
par ent er a$sr strbssy @pecils, Gliynvalambs ek a¥ly AlanblavTendiss, Ssembtarti cul ar,
i nBrdabdom nal ,
intracel.ial,

Boérei TaI e MRty

i ntrape

%Etoﬂ"% ret’ gegan

| east one pharmaceutically acceptable
13. A conposition according to claim12,
| east one conposition conprising an effective anount of at

further

a§t one ¢ of a detectabl e
fuscl e rel axant, a
an anal gesic, an
anest het iSL‘e,r @usesiatby &1yasdro6nl npnast hehi thr 16w oxuserd aru bl ocker, an
amn2snabol i ¢ steroid, an

|nnunoglobuI|n

&° §t| mul ant an

NGl Of, 8

he meth

i nt3tacapsul ar,

I ot'ypé an

a

Qgﬁy or éﬁ

gggoklne

an i nmunosuppr essi ve, a

an
a beta
and a

agnent t hat

specifically blnds an i solated mammalian ant|-IL 12 anti body according to
any of claimespliZe 1db.LyA x@t bodiforeldimgnos Rgh s tTheatiengewn | L-12 rel ated
tissue, 290rgan or ani naBqo conprising 111 contacting or

an effective anmount of an
&ﬁrﬁl%ﬁﬁd%—aé%ﬁai’rfg‘% BreafRr 6¥s 178 TP 1€%, with,

r ani ma

i sol at ed
or to,

16. ¥tre met hod accoraf%g to cIa|n115
$.0- 001 §OVa1ﬂE¢4<IsL9%@%q cfpl d cells,

paccording to cif m15, mhereln sai d
| east one npde selected from

|ntracerebellar

i nt rapr Qsgat kG abteapilLnBRALY, Athrlgra%t @iu

Val
385

Ser

Gln

Tyr

Cys

Phe

465

Tle

Trp

370

Met

Phe

Leu

Pro

Val

450

Thr

Serx

Ala

375

vVal Asp Ala Val His

Phe

Lys

Asp

435

Gln

Asp

Val

Ser

Ile

Pro

420

Thr

val

Lys

Arg

val
500

Arg
405

Leu

Trp

Gln

Thr

Ala

485

Pro

390

Asp

Lys

Ser

Gly

Ser

470

Gln

Cys

Ile

Asn

Thy

Lys

455

Ala

Asp

Ser

Lys

Ile

Ser

Pro

440

Ser

Thr

Arg

Leu

Lys

Arg

425

His

Lys

Val

Tyr

Lys

Pro

410

Gln

Ser

Arg

Ile

Tyr
490

4/4

Tyr

395

Asp

val

Tyr

Glu

Cys

475

Ser

i ntridartil agi nous,

|ntracerebroventr|cular
FPr T, GJ{‘hW’alj@a‘ﬁl 1Y f¥¥ anyocar di al |

i cardi ac,

i ntraperitoneal,

|ntrapleural

sbNtEargRatie kot raretinal,

380

Glu Asn

Pro Pro

Glu Vval

Phe Ser

445

Lys Lys
460

Arg Lys

Ser Ser

Tyr

Lys

Ser

430

Leu

Asp

Asn

Trp

Thr

Asn

415

Trp

Thr

Arg

Ala

Serxr
495

Ser

400

Leu

Glu

Phe

val

Ser

480

Glu



intraspinal, intrasynovial, intrathoracic, intrauterine, intravesical

bol us, vaginal, rectal, buccal, sublingual, intranasal, and transdermal. 18
The net hod according to claim 15, further conprising adm nistering, prior,

concurrently or after said contacting or adm nistering, at |east one

conposition conprising an effective anount of at |east one conpound or

protein selected fromat |east one of a detectable |abel or reporter, a TNF

ant agoni st, an antirheumatic, a nuscle relaxant, a narcotic, a non-steroid

anti-inflammatory drug (NSAI D), an anal gesic, an anesthetic, a sedative, a

| ocal anesthetic, a neuronuscul ar bl ocker, an antimcrobial, an

anti psori atic, WHADIS CESSMEDI8H, an anabolic steroid, an erythropoietin, an

i mruni zation, an inmunogl obulin, an inmunosuppressive, a growh hornone, a

hor none repl acenent I . i . I sant, an

antipsychotic,?a st%ﬂ%#gﬁ#angﬁgggﬁﬁﬁéq%%@#%%ﬁ&%%?mgﬁggﬂ%higgﬁﬁ§t, an

i nhal ed stempletientarityptefgiditg rogoty (CDTY)0gheréin €31d atitody bakdd toa gyrticko ke

antagoni st. 19. The method according to claim 15, wherein said IL-12 rel ated

condi t i on k42 précan peregsponding towhisastene agineasisrrasidiy selscied iom resjdusid ef89fn sai d
I L-12 rel?%ggﬁipgﬂﬁ&ggng% g?gbhgpg_sclerosis. 112 21. The nethod accordi ng
. W 958G fE rer:

to claim herein ated condition is Crohn's disease. 22. A
nmedi cal device, conprising an isolated mamalian anti-I1L-12 anti body
according to afy of Tl autiAll.- 12 ahfibedyeaceondingdo dlathe V) wikerein ssidiantiimde binds to a

contacting or adm njsterin said agnti-11L-12 antibody, by. .at | east. one nobde
el eot ed PPt ALet-3p arote R erpanEBils o oefons MR SHHE PSR o0t
ntrarti ciyeroud ddhtisileUTeEidles 15, N7LAADS IRk S 4Y AL SEARSFIELEN of the amino

ntracartilaginous, intracavitary, intracelial, intracerebellar,
nt r acer elridwequendecadISEQ ID NOx%col i c, intracervical, intragastric,
ntrahepatic, intranyocardial, intraosteal, intrapelvic, intrapericardiac,

ntraperitoneal, intrapl.eur intrapragstati L nt y apul nmnay. intrarectal,
ntrarenal, i n_%r ar gi‘]?%%u?ﬂrﬂ%@géﬁynaao??rﬁ?%% 5@%%\/‘1"%‘?&“?%&33{’%8?’ bg’fdé?o a

nt r aut er ipBRionloNthe IV ipedtkin coREspbidingy BiCHt Medkt ok iR acidkésidad selezied!iopgual
ntranasal, and transdermal. 23. A nethod for grodum ng an isol at ed

marmmal i an teggrpup qongistingrafirpadies BavAOn43.45, 59, ead 62 elibe ewinsl asifeseauence 9of SEQ
deterniniqgr&ggions (CDRs), wherein said antibody binds to a

4, The anti-IL-12 antibody according to claim 1, wherein said antibody binds to a
portion of the IL-12 protein corresponding to at least one amino acid residue selected from

the group consisting of residues 45, 59, and 62 of the amino acid sequence of SEQ ID NO:9.

5. The anti-IL-12 antibody according to claim 1, wherein said antibody binds IL-
12 with an affinity of at least one selected from at least 10° M, at least 101° M, at least 10
M, or at least 1072 M.

6. The anti-IL-12 antibody according to claim 1, wherein said antibody

substantially neutralizes at least one activity of at least one IL-12 protein.

7. An isolated nucleic acid molecule encoding any of the isolated mammalian

anti-IL-12 antibodies of claims 1-4.

8. An isolated nucleic acid vector comprising the isolated nucleic acid molecule

according to claim 7.
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portion of the IL-12 protein corresponding to at | east one am no acid

resi due selected from the group consisting of residues 15, 17-21, 23,

40- 43, 45-47, 54-56 and 58-62 of the amino acid sequence of SEQ ID NO 9,
conprising providing a host cell or transgenic non-human animal or
transgenic plant or plant cell capable of expressing in recoverable amounts
said antibody. 24. An anti-IL-12 antibody produced by the nethod according
to claim23. 25. An isolated mammalian anti-IL-12 antibody, conprising at

| east one of (i) all of the heavy chain conplenentarity determ ning regions
(CDR) amino acid sequences of SEQ ID NOS; 1, 2, and 3; and Q(iii all of the
light chain CBR anifidselatpdiarokagpidnereskapotisgost e orpprising th 1sokted suclsiper ei n
sai d antié&%ol@édi‘é’& Bﬁih%tg%faﬁrh%n of the IL-12 protein corresponding to at

| east one am N6 aci g re ue selected fromthe group consisting of residues
15, 17-21, 23, 40-43, 45-47, 54-56 and 58-62 of the am no acid sequence of
SEQ ID NGO 9. 1113 Zhe hddteelbmicording th21adm9] Whelyinaaiddrodi selj it @ lebstom 25, wherein

said anti bpd i nd IL- ' | ni f at | east I ed from at
aaat 0.t o Gasu GBS o8], ducdt chiby B\ttt o5 830, 38135 W o
The anti -fids-14y88ih RdYmatort 18 Br by fdrRhiNe? BnmbAATARY Br §2sfraBd tdPdy
substantially heutralizes at |east one activity of at |east one IL-12

prot ein. tA&eofAn i sol ated nucl eic aci d nol ecul e encodi ng an i sol at ed
mammal i an anti-1L-12 antibody at |east one of (i) all of the heavy chain

CDR am no aci d .sequences . of SEQ 1D . nd 3: and, (ii).all of the
| ght chfai n CgF% 'anil‘%%leg‘gfi gog pgoglgﬁlgﬁ%N%b'lu‘é%a%fbﬁ%ﬁ&fﬂpﬂsmg ,trgnsé%'&lgéﬂ,le wher ei n
sai d ant iderit Ridwsletde acchfiling 11k 7 i@ed dondifiof Riverd) sGeH the&sponding to at

| east one amino acid residue selected fromthe group consisting of residues

15, 17- 21antibgly igexpressed ysleteptabpor swongieble@nemtsf t he ami no aci d sequence of
SEQ ID NGO 9. 29. An isolated nucleic acid vector conprising the isol ated

nucleic acid ecyl i -1 i ariali i: 50l okaryotic or
eukaryotic horsTl? 'cell‘AT %&‘ﬁ‘%ﬁgfs‘?ﬁ‘ggﬁ%gg %sig{)lg%t%%l nuc‘fhealﬁ\gn {lglgil%taﬁgqoggul e
accor di ngactedingas any?2&. claihs 1-Anandsall@istashe iphartnacaiticalh aoepstablg cdrberalr diloensO,

wherein said host cell is at |east

13. A composition according to claim 12, further comprising at least one
composition comprising an effective amount of at least one compound or protein selected
from at least one of a detectable label or reporter, a TNF antagonist, an antirheumatic, a
muscle relaxant, a narcotic, a non-steroid anti-inflammatory drug (NSAID), an analgesic, an
anesthetic, a sedative, a local anesthetic, a neuromuscular blocker, an antimicrobial, an
antipsoriatic, a corticosteriod, an anabolic steroid, an erythropoietin, an immunization, an
immunoglobulin, an immunosuppressive, a growth hormone, a hormone replacement drug, a
radiopharmaceutical, an antidepressant, an antipsychotic, a stimulant, an asthma medication, a
beta agonist, an inhaled steroid, an epinephrine or analog, a cytokine, and a cytokine

antagonist.

14. An anti-idiotype antibody or fragment that specifically binds an isolated

mammalian anti-IL-12 antibody according to‘ any of claims 1-4.

15. A method for diagnosing or treating an IL-12 related condition in a cell, tissue,

organ or animal, comprising
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one selected from COS-1, COS-7, HEK293, BHK21, CHO BSC-1, Hep &, 653,
SP2/0, 293, HelLa, nyeloma, and |ynphoma cells, or any derivative,
immortalized or transformed cell thereof. 32. A nethod for producing an
anti-l1L- 12 anti body, conprising translating the nucleic acid nolecule
according to claim28 under conditions in vitro, such that the anti-IL- 12
anti body is expressed in detectable or recoverable anobunts. 33. A
conposition conprising an isolated mammalian anti-IL-12 anti body having at

| east one of (i) all of the heavy chain CDR am no acid sequences of SEQ ID
NCS: 1, 2, and 3; .and (ii), all of the light chain CDR am no acids sequences
of SEQ | D NOS;contacting ¢iradmanisteripgs eQposiion Compiipaign effastve asount bt j on of t he

| L-12 pr of.gj I RO . .00 _2Gl resi | ect ed
from t he. 501304 SEERRRARE P15 3o Body SRR g br EGLRVLE5n SFR, GHESE, °C
and 58- 62tigste, ohgnaianimabci d sequence of SEQ ID NO. 9, and at |east one
phar maceutically acceptable carrier or diluent. 34. The conposition
according to claim 33, further conprjsin t l.east gne conposition
conpri sing an &% f eckheveethofasserdye taﬁfa}néégtwa}t?ﬁén sad pHertiye amoprtds @PAL-4) ect ed
from at 'ﬁ?ﬁcﬁlo%&fsai@cgl‘?st,ﬁﬁstu@bérgad&Qﬁﬁna‘i’.r reporter, a TNF antagoni st, an
antirheumatic,”a  nuscle relaxant, a narcotic, a non-steroid
anti-inflammatory drug (NSAI D), an analgesic, an anesthetic, a sedative, a
| ocal anesthetl?, alheansthodacconding thclauk &F, whereimpaid pdrtactibg af saidin

gietin, an

a

antipsoriati.c .carticasteriod, ;an.apaholic steroid, an erythro
mun; 2 at SIS 1 Y AOES B PheS SRR G et stteiies i RS YR one,
hor mone r R AHBHE Miractichbhr, ifitralr8UhPNAkAABERKILAIC Hiracaduldd) it@ERHRESAARS, . an
anti psychotic, a stimulant, an asthma nmedication, a beta agonist, an
i nhal ed sindeesivitaryaintragsiinle piiwarerebeabler, imeareseproeengyaudai insacolipdnigaceimieski ne
ant agoni s - An.anti - diotyvpe. anti.hod r. fra that_ specifically
bi nds an %ng 8$a§Enecdmtrﬁlg%+’?%tﬁmx otcin?qai’-l bc?oé?ﬁ i %%%eqﬁg’\%trr@eg%ar@ggst one of (i)
al' | of thpatlagaitoneal) aitfapleliil, andap@ost8ic] idu@%&mg@Sntﬁreo‘fﬁ%ﬂraeﬁ&D,Snud;eﬁr&l, and 3;
and (ii) all of the light chain CDR am no acids _sequences, of SEQ | D NCS: 4,
5, and 6, infRiealintesyepvadl: ingathorapicnigiautesing. WwHpYgsisal, Selus, yagingl, neptal.pr ot ei n
correspongi . e i jjd residue selected fromthe group
consi sti ngﬁ%gl’ E@é@é“cf&fglgé%?ﬁ’la@g}f?&fg@ﬂo- 43, 45-47, 54-56 and 58-62 of the
am no aci d sequence of SEQ I D

18. The method according to claim 15, further comprising administering, prior,

concurrently or after said contacting or administering, at least one composition comprising an
effective amount of at least one compound or protein selected from at least one of a
detectable label or reporter, a TNF antagonist, an antirheumatic, a muscle relaxant, a narcotic,
a non-steroid anti-inflammatory drug (NSAID), an analgesic, an anesthetic, a sedative, a local
anesthetic, a neuromuscular blocker, an antimicrobial, an antipsoriatic, a corticosteriod, an
anabolic steroid, an erythropoietin, an immunization, an immunoglobulin, an
immunosuppressive, a growth hormone, a hormone replacement drug, a radiopharmaceutical,
an antidepressant, an antipsychotic, a stimulant, an asthma medication, a beta agonist, an

inhaled steroid, an epinephrine or analog, a cytokine, and a cytokine antagonist.

19. The method according to claim 15, wherein said IL-12 related condition is

psoriasis.

20. Themethod according to claim 15, wherein said IL-12 related condition is

multiple sclerosis.
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NG 9. 36. A nethod for diagnosing or treating an IL-12 related condition in
a cell, tissue, organ or aninmal, conprising contacting or adm nistering a
conposition conprising an effective amount of an isolated mammali an
anti-1L-12 anti body having at |east one of (i) all of the heavy chain CDR
am no acid sequences of SEQID NOS: 1, 2, and 3; and (ii) all of the |ight
chain CDR am no acids sequences of SEQ ID NCS: 4, 5, and 6, wherein said
anti body binds to a portion of the 1L-12 protein corresponding to at |east
one am no acid residue selected fromthe group 115 consisting of residues
15, 17-21, 23, _40- 45:- 4 54- 5 d -62 of th ing acid..sequence of
SE0 1D NG o webn, e rgghod aseqieiap M 18, endhy tif B P2 kdlted bt e e Pod
accor di NngCkéhned BdeiRe36, Wherein said effective anount is 0.001-50

ng/ kil ogram of said cells, tissue, organ or animal. 38. The nethod according

to claim36, wherein said contacting or said adninlstrajinﬁ%is Qy at | east
one node sel ecB2ad 4 Biedisal davicer eamprising ap isgtes mammakisnganticih o gntibody

i ntraveno s j al.q1 ) achial.,: | ] e | psul ar,
|t acart Frasliib ) bfddle b pleAh GRERL e bilbRASEATARE or i GARS

i nt r acer ebdi®wethbIl-1 Taftdody b bt lam0bnedmodeseleated frotcmkenteraln§ubagtasdois,C,

i ntrahepatic, intranyocardial, intraosteal, intrapelvic,, intrapericardiac,

i nt raper i {RYRERECUlE,AnFAYSPRYS: Mtrarticyler, Aprabsanghiab intragbdogpnalnivirasapsulatat r ar ect al |
i ntrarena L0 i - hnak .. A0V i : of.acl e

it v aut or (harRbats, Waseyila, WRARUAE e BEEAGY Bk B BiiBh O RRE, |

i nt r anas alintraa¢rdicaly iatrsghatrivaintraBépatid, intrangobardial dteaosteaigintrapetviaj m 36, furt her
conprising adm nistering,.prior, concuyrrently aor after sai.d contacting or
adm ni st efiTRenca A daEEPieneeb _em@gletnia@ AOCERBFRSAUS lﬂgapalﬁfnom,éetfqr%alamum of

at |east one-LARAHENA inkhQifl InSAYEAAdntiRiRadt, ihfastriRfinlesal, det ect abl e
| abel or reportér, a INF antagonist, an antirheunatic, a nuscle rélaxant, a
nar cot i ¢, bolas,negna; rectal, hucoal,isublnfghapmirroisal, ahdugpnéddBARID) , an anal gesic, an
anesthetic, a sedative, a local anesthetic, a neuronuscul ar bl ocker, an

timcrobial, ti iatic, . ticosteriod bal i.c., st.er Qi d,
eryt hr opoi eti n?> an AIICSE gtk oleird Bramtsuati sl 17 Aekhost iftedlsi ve,
growt h holgaEto cémplemepiafty RrAGRIERbofMd (DR, WikkiA Bila aisRy bidgkoa an

anti depressant, an_antipsychotic, a stinulant, an asthnma nedication, a beta
agoni st, agrtion of the IL-12 protein corresponding to at least one amino acid residue selected from

the group consisting of residues 15, 17-21, 23, 40-43, 45-47, 54-56 and 58-62 of the amino

acid sequence of SEQ ID NO:9, comprising providing a host cell or transgenic non-human
animal or transgenic plant or plant cell capable of expressing in recoverable amounts said

antibody.
24. An anti-IL-12 antibody produced by the method according to claim 23.

25. Anisolated mammalian anti-IL-12 antibody, comprising at least one of (i) all
of the heavy chain complementarity determining regions (CDR) amino acid sequences of
SEQ ID NOS: 1, 2, and 3; and (ii) all of the light chain CDR amino acids sequences of SEQ
ID NOS: 4, 5, and 6, wherein said antibody binds to a portion of the IL-12 protein
corresponding to at least one amino acid residue selected from the group consisting of
residues 15, 17-21, 23, 40-43, 45-47, 54-56 and 58-62 of the amino acid sequence of SEQ ID
NO:9.
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i nhal ed steroid, an epi nephrine or analog, a cytokine, and a cytokine

ant agoni st. 40. The nethod according to claim36, wherein said IL-12 rel ated
condition is psoriasis. 41. The method according to claim 36, wherein said
IL-12 related condition is nultiple sclerosis. 116 42. The nmethod accordi ng
to claim36, wherein said IL-12 related condition is Crohn's disease. 43. A
nmedi cal device, conprising an isolated mammalian anti-IL-12 anti body having
at |east one of (i) all of the heavy chain CDR am no acid sequences of SEQ
ID NOS: 1, 2, and 3; and (ii) aII of the light chain CDR amino acids

sequences of SEQ | D _NCS: . 4, wherein said anti hody_binds to a
portion of the2fL- 1PhgairRri? %PP@S*}%W&I%@O £l8my 5, MisEsin sy antiherdybindt i d

resi due sef g¢ t g -Io 3, 40-43,
4547, 54 k0 i b BT R Pl Bl R ol 7" P10 M R e i
sai d devi d6"iM, orswicasttilod? My contacting or administering said anti-|L-12

anti body by at |east one node selected from parenteral, subcutaneous,

nt r anuscul ar, | ntravenol intrarticular, intrabranchi aI i.nt raabdom nal ,
ntracapsul ar, 27 nt r@&“aﬁ-“t"i*uﬁé o y‘icﬁ?rtd%éwfl;’éﬁ’ ?g W ?‘%é@fl?’éqbo‘iy
ntracer e*%@éskaﬁﬁally deﬁ&é}%@ 5@1@5&8&6‘5&1\/&%@& leastUnk BCQb pfoteinNt r acer vi cal ,

i
i
i
|ntragastr|c I nt'rah epat|c |ntranyocar di al, I ntraosteal |ntrapeIV|c
i
i
i

ntrapericardiac, intraperitoneal, intrapl eural intra rostatl c,
nt r apul rmnar y2 81 nt Anisedated nuclein acit molgbule eraoding an iselate ammalipi ot IL-12

nt rasynow rat hor aci r aut.er i intravesi ca nal ,
rectal y Jfasf PREGD) ot ofeheiea ot (R et BNERcRfoes SSRT MRS "
pr oduci ng 16112I ah@eﬂ AdgH) mm%:g%ﬁ cBiith ICDR arhhoaBids BRf¥ndeavf SBQID NORass, one of
(i) all of the heavy chain am no aci d sequences of SEQ ID NOS: 1, 2, and

3; and (iang 6.arHereit samh antibiodhibindhta Hpaiim efthe B.- b prateins mﬁ@@@gdﬂ algest | D NOS:
4, 5, and gg i\t%'%l ' nsufu%' sgle"é]t% 'ﬁ%%%e ? goﬁs?stlg%gf)rregld gy ?? 23 4(%%3 protein
correspondl n ea St one C residue se r’om t he group

consi sti ngsow 3456 ghdess- dfoftmamaﬂno a213,seeil&néé30fS%ETN0.§a4 56 and 58-62 of the
amno acid sequence of SEQ ID NG9, conprising providing a host cell or

transgeni c non-human ani mal or .transgeni c plant or ?l ant cell capabl e of
expressi ng i n 2PecodBisobated mipligacdd werqr campripipgiac isolated nucleic acid molecule

according to claim 28.

30. Anisolated prokaryotic or eukaryotic host cell comprising the isolated nucleic

acid molecule according to claim 28.

31. Anisolated host cell according to claim 30, wherein said host cell is at least
one selected from COS-1, COS-7, HEK293, BHK21, CHO, BSC-1, Hep G2, 653, SP2/0, 293,
HeLa, myeloma, and lymphoma cells, or any derivative, immortalized or transformed cell

thereof.

32. A method for producing an anti-IL-12 antibody, comprising translating the
nucleic acid molecule according to claim 28 under conditions in vitro, such that the anti-I.-12

antibody is expressed in detectable or recoverable amounts.

33. A composition comprising an isolated mammalian anti-IL-12 antibody having
at least one of (i) all of the heavy chain CDR amino acid sequences of SEQ ID NOS: 1, 2, and
3; and (ii) all of the light chain CDR amino acids sequences of SEQ ID NOS: 4, 5, and 6,

wherein said antibody binds to a portion of the IL-12 protein corresponding to at least one
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45. An anti-I1L-12 anti body produced by the nethod according to claim44.

46. An isolated mammalian anti-I1L-12 anti body, conprising at |east one heavy
chain or light chain CDR having the ami no acid sequence of at |east one of
SEQID NCS: 1, 2, 3, 4, 5 or 6, wherein said antibody binds to a portion
of the IL-12 protein corresponding to 117 at |east one am no acid residue
sel ected fromthe group consisting of residues 15, 17-21, 23, 40-43, 45-47,
54-56 and 58-62 of the am no acid sequence of SEQ ID NG 9. 47. The
anti-1L-12 anti body according to claim46, wherein said anti body binds

IL-12 with an affinity of at |east one selected fromat |east 10-9 hg at
| east 10- 30InMacigiresidugoselected from the stoup gensisipg of regiduss 1, 1281, 2830804344547 - 12
ant i body ag i | P : i i .hbody. antially

meut ral | zoEo8pH gt B kAl AR Br il  RIL B UL oY an

i sol at ed pheeinetenticalychcoaptabiadagrieeioc ditieng at | east one isol ated manmmal i an
anti-IlL-12 anti body having at |east two heavy chain or |ight chain CDRs
havi ng the am no i d sequence of_ at |east _ope of SEQ ]D -1, 2, 3, 4,
5, or 6, whereff-sa %F%H%E‘Bﬂ?a‘{?_f’ﬁjd%g torcerig 3Bp$'ftihgrf’°8’fpr‘t“l‘i‘§ af east 98 ny ot ej n
cor r espondifghsitRdnompHisik af Becii: BAo@fIof at 188t SitEcodfloRfd 8brofelnQilebfdg 9r OUp
consisting of residues 15, 17-21, 23, 40-43, 45-47, 54-56 and 58-62 of the
am no aci @osedirestcmeof a 8Ethile Nbeldr rérteria TRNEoIngetgodish) au hetirbewnitid, aect or

conprising the isolated nucleic aci.d nolecul e, agcordi o claim49. 51. An
s0) at od BPOREFBRRE  Grroad PYSERE A SR e et e A TP dn PSR Rcet nuoi e ¢
aci d nol egudstheBE GREGHRS, 4 1Bcdt hRdstetS, a RAromlBE114 IS ckeE h aRERRfdBIaNGNt O cl ai m
50, wherein said host cell is at |east one selected from COS I, COS-7,

HEK293, Beipsoriatidce c@Hepsieriofign aabolgsiroispp ey thipogictin Halimmupizetianan or

| ynphoma ¢el | s r.any derivative,. imortalized or.transforned | |
thereor . Samuisal B B SinaisSiiyt A B aHE PO FEone R MO Bcop B BAD i g
transl ati nglidphermddegical, Gn attiddpreBafic bh EntpEEA6EM, AGtikRlat, ah AbthBa diRdRAton, a
conditions in vitro, such that the anti-I1L-12 antibody is expressed in

det ect abl &ctapgeed Andpbedstermdusit ePINGPAringOIASANBsA BitYANG BAPE FEPMHEE an i sol at ed
manmmal i an a@tgééniét.l" 12 anti body havi ng

35. An anti-idiotype antibody or fragment that specifically binds an isolated
mammalian anti-IL-12 antibody having at least one of (i) all of the heavy chain CDR amino
acid sequences of SEQ ID NOS: 1, 2, and 3; and (ii) all of the light chain CDR amino acids
sequences of SEQ ID NOS: 4, 5, and 6, wherein said antibody binds to a portion of the IL-12
protein corresponding to at least one amino acid residue selected from the group consisting of
residues 15, 17-21, 23, 40-43, 45-47, 54-56 and 58-62 of the amino acid sequence of SEQ ID
NO:S.

36. A method for diagnosing or treating an IL-12 related condition in a cell, tissue,

organ or animal, comprising

contacting or administering a composition comprising an effective amount of an
isolated mammalian anti-IL-12 antibody having at least one of (i) all of the heavy chain CDR
amino acid sequences of SEQ ID NOS: 1, 2, and 3; and (ii) all of the light chain CDR amino
acids sequences of SEQ ID NOS: 4, 5, and 6, wherein said antibody binds to a portion of the

IL-12 protein corresponding to at least one amino acid residue selected from the group
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at | east one heavy chain or light chain CDR having the am no acid sequence
of at least one of 118 SEQID NCS: 1, 2, 3, 4, 5 or 6, wherein said

anti body binds to a portion of the IL-12 protein corresponding to at |east
one am no acid residue selected fromthe group consisting of residues 15,
17-21, 23, 40-43, 45-47, 54-56 and 58-62 of the am no acid sequence of SEQ
ID NO 9, and at | east one pharmaceutically acceptable carrier or diluent.
55. The conposition according to claimb54, further conprising at |east one
conposition conprising an effective anount of at |east one conpound or
protein selected fromat |east one of a detectable |abel or reporter, a TNF

ant agoni seonsihng pfresieasdat 1 c21.23, Mk re-4 edhr@ard S&6hakthe a0 agidon- st er oi d
anti-infl r ARALRL - ' hetic, a sedative, a
| ocal ane%@ﬁ§%¥é¥3§6ﬁgdﬁohﬁsg%ﬂgﬁaﬁﬁgg'@ﬁﬁh%%°§ﬁ?9ﬁ?§§%-ia|, an
antipsoriatic, a corticosteriod, an anabolic steroid, an erythropoietin, an
i mruni zati on, am. iTmmehbddingbiding tanlainBénosugpsad sifective amgononis D.0RDSOONEe, a
hor mone repl acenent_ dru a radi opharpaceutical, an antidepressant, an

ant i psych%ﬂ&ogﬁ’ms?ﬁsﬁiﬁllcgﬂ%,ns%’ %fgflﬂ?@m%’gi cation, a beta agonist, an
inhal ed steroid, an epinephrine or analog, a cytokine, and a cytokine
antagoni st. 563gAn AR hethéld Ryt B tiaBR Y, Wherdih 38 RBtadtihdlor sRgCI fical |y
binds an isolated mammalian anti-IL-12 antibody having at |east one heavy
chai n or kdministretiag is bgBHetst ohepode $eectedifiom paenierab qusniapedss, iatramussglar,one of
SEQIDNCS, 1, 2..3 4 .5 .0r 6 erein.said. .antibody.anti-lL-12 antibody
bi st o BggeRn e ibbersnolFiBadRioaL iTbmER e s O oo o
acid resi ditRcsetaBe inddcdlian Mtfa0eeBEIRE It shdYémMPcdir, mesddidSintradrvidal- 21, 23,
40-43, 45-47, 54-56 and 58-62 of the am no acid sequence of SEQ ID NO 9.
57. A et HEWSIsHIC, ditelenstit.iptranyacadial iinftpoaisal) intrapelyig) latrengriegsdidict i on in a
cell, tis . n_.or i ri si con I or .adnm.ni stering a
corposi t1 BveesiShAE g R AR Bl P B B R

anti - | L- 1éhtaspihdlpilitadyasvisiginiathoefe] infaeefi@Rififra¢ésidal) bolus | vaghial, edvtdln CDR
havi ng the am no acid sequence of at |east one of SEQID NOCS: 1, 2, 3, 4, 5,
or 6, whePescal, seblingualniranses), andtegsdegndl: portion of the IL-12 protein
corresponding to at | east one amno acid residue selected fromthe group

consi sting of grgsi difSmdiRed dborting Belairft 86 RrthéTothprisng adfirdélinkl Srior,

concurrently or after said contacting or administering, at least one composition comprising an

effective amount of at least one compound or protein selected from at least one of a
detectable label or reporter, a TNF antagonist, an antirheumatic, a muscle relaxant, a narcotic,
a non-steroid anti-inflammatory drug (NSAID), an analgesic, an anesthetic, a sedative, a local
anesthetic, a neuromuscular blocker, an antimicrobial, an antipsoriatic, a corticosteriod, an
anabolic steroid, an erythropoietin, an immunization, an immunoglobulin, an
immunosuppressive, a growth hormone, a hormone replacement drug, a radiopharmaceutical,
an antidepressant, an antipsychotic, a stimulant, an asthma medication, a beta agonist, an

inhaled steroid, an epinephrine or analog, a cytokine, and a cytokine antagonist.

40. The method according to claim 36, wherein said IL-12 related condition is

psoriasis.

41. The method according to claim 36, wherein said IL-12 related condition is

multiple sclerosis.
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58-62 of the am no acid sequence of SEQID NO 9, with, or to, said cell,
tissue, organ or animal. 58. The nmethod according to claimb57, wherein said
effective amount is 0.001-50 ng/kilogramof said cells, tissue, organ or
animal. 59. The nmethod according to claim57, wherein said contacting or
said admnistrating is by at | east one node selected from parenteral,
subcut aneous, intranuscular, intravenous, intrarticular, intrabronchial,
i ntraabdom naI i ntracapsular, intracartilaginous, intracavitary,
intracelial, i nt r acer ebel | ar, intracerebroventricular, intracolic,
|ntracerV|caI intragastric, intrahepatic, intra ocar di al |ntraosteal
i ntrapel vic, ifAfrapEhsughgd é?,corduiﬁf’tckl}b‘@r 61 Whersin Salid%‘rlaﬁ?lé‘iﬁiiﬁf’ndltlon 1s

i ntraprosiatifs dikatd apul nonary, intrarectal, intrarenal, intraretinal,
intraspinal, 1ntrasynovial, intrathoracic, intrauterine, intravesical,

bol us, vagi naI rectal, buccal subl i ngual i ntranasal, and transdermnal.
60. The rret hod4accoAd1i1¢dgca1l de\d¢eab0m1ﬁﬁingfmnrisdiapdmamaiiari algi-Hdiﬁ mitibody i ng,

prior, ncurr f ing.or m ni st e l.east one
conposi t| AV8% L%l fe(ﬁ ahig fl?f?’te?‘(}'ec BEnoAC sgg'éetncffn %{}%9& or
protein segl 2Ghed, inrdf(ﬁ) al of tﬁé%ht%ﬂﬁn@bl@axn%ta%{a%@@du@nde@@f&ﬂ;EQ'IDrmS’W sr, a TNF
ant agoni st, ‘an antirheumatic, a nuscle relaxant, a narcotic, a non-steroid

anti-infl andré,t\ﬂreyelm paid aftiedy b)nds tore porhdryelsthe E—éﬁp@t@mmp@dm togtlgastve, a

| ocal anesthetic neur Q bl ocker

anti psori &t €778 aslglrfsil‘glt?ssteguﬁsgﬁom the grgﬂgﬁ%l?sllsg glfe?.)l ’Z‘%’t%’ dtetin, an
I mruni zat i4en7, $4156 MAASEOEE Mé hiinoABid seATBAEOSIERD ﬁsmy,w@r@ﬁ@amaemr@me a
hor none repl acenent drug, a radi opharmaceutical, an ant i depressant, an

ant i psycheétitable tg centheHnenn administerigisatd antédldatantbedyyebleast Q5o flode selegted

| nnal e kBl enya0, SHABRRGL 58 B0R) ko X LR R aBoftfl] D

ant agoni st e’ net accorar arm erein-sai 12 rel ated

condi t i on intfaab@uieindl pintracapbdlar, ‘Ehlacairﬁlhguﬁdu@mwltagf inracdlial, itkaéerebdliar,ei n said
IL-12 related condition is nultiple sclerosis. 120 63. The net hod accor di ng
to cl ai m SracqisRoETiadirgintrecolls, ingosrdenl.dptegastisrnirahepatico iamyprasditlse. 64. A

medi cal - dey (e CAMRSL Wb A ifthp TRIHBL RRaftOlrdl; tabragros@d, | ody

intrapulmonary, intrarectal, intrarenal, intraretinal, intraspinal, intrasynovial, intrathoracic,

intrauterine, intravesical, bolus, vaginal, rectal, buccal, sublingual, intranasal, and

transdermal.

44. A method for producing an isolated mammalian anti-IL-12 antibody having at
least one of (i) all of the heavy chain CDR amino acid sequences of SEQ ID NOS: 1, 2, and 3;
and (ii) all of the light chain CDR amino acids sequences of SEQ ID NOS: 4, 5, and 6,
wherein said antibody binds to a portion of the IL-12 protein corresponding to at least one
amino acid residue selected from the group consisting of residues 15, 17-21, 23, 40-43, 45-47,
54-56 and 58-62 of the amino acid sequence of SEQ ID NO:9, comprising providing a host
cell or transgenic non-human animal or transgenic plant or plant cell capable of expressing in

recoverable amounts said antibody.
45. An anti-IL-12 antibody produced by the method according to claim 44,

46. Anisolated mammalian anti-IL-12 antibody, comprising at least one heavy
chain or light chain CDR having the amino acid sequence of at least one of SEQ ID NOS: 1,
2,3, 4,5, or 6, wherein said antibody binds to a portion of the IL-12 protein corresponding to
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havi ng at | east one heavy chain or |ight chain CDR having the am no acid
sequence of at least one of SEQID NCS: 1, 2, 3, 4, 5 or 6, wherein said
anti body binds to a portion of the IL-12 protein corresponding to at |east
one am no acid residue selected fromthe group consisting of residues 15,
17-21, 23, 40-43, 45-47, 54-56 and 58-62 of the am no acid sequence of SEQ
ID NO 9, wherein said device is suitable to contacting or adm ni stering
said at |east one anti-IL- 12 anti body by at |east one node selected from
parenteral, subcutaneous, intranuscular, intravenous, intrarticular,

i ntrabronchial, intraabdom nal, intracapsular, intracartil agi nous,

i nt r acavi #4gat one amingaoEq Eesidug selsciedfram Hielgapup CORYTtIBOT é?ﬂ‘B‘\?%ﬁia AT

i ntracol i gy 44 NEIECLL Y4 9 r1.Cr ool i {.§t ranyocardi al ,

i ntraostea 43?’?\#?&%?{5“&2& 5% njt%%%?‘?@%F&.ﬁ%’}&%mwPlgng'm , intrapleural,
intraprostatic, intrapulmonary, intrarectal, intrarenal, intraretinal,
i ntraspinal, i4n.r asiheauii-dl-12 anitrody lhcroading to dlaitnr4#itvbereimesaid antibadydsndsal |

bol us, vagipal. rectal, _byccal, subl ual ., intranasal, ang. transdermal.
5. A ot Holb Vi SbF50IE PR T e sF ArEU T AR At B 1 Y B8y havi ng
at | east ;N eaMiagigivor |ight chain CDR having the amino acid sequence
of at least one of SEQID NCS: 1, 2, 3, 4, 5, or 6, wherein said anti body
binds to a portion of the IL-12 protein corresponding to at |east one am no
acid residue s -ectldd ahtidinl2 hetibpdyapcording foslaimgt6o Whenesiaifi angbady, 17-21, 23,

40-43, 45-47. 54-56 and 58-62 of the am cid-sequence of. SEQ ID NO 9,
conpri si nﬂlﬁg%q?ﬁﬁflﬁ‘bmgzﬁso%llea%eqnfe a%?VIEyro?ﬁg%%S ngﬂ‘é%rﬁ%érh ani mal or
transgenic plant or plant cell capable of expressing in recoverabl e anmounts
sai d anti body.4%66. Mniselated nhdleid acidniidlémtb/enpodinigistadehsbynet ibeatadmamehatiac or di ng
to claim65.  67. An_isolated na lian anti-1L-12 antibody, conprising at

| east woRntcBri iHbALHAVING allees e NEAG haios g CEBRODRS TG TWRE ant i body

binds to ar j ot I L<1 j: S L3 ] i acid
resi due gty SurRPEE Aleost e RAGOHPNOR L 2 3t R RO BB A,
posi ti on ©% pottiva afithald - Hrprdteina®nedspndimgac atdeat ade s héid neskilde sélétted he am no

acid residue methionine . at position 23. the amno acid_resjdue | euci ne at
posi ti on oM thegrpun ?P@S‘éﬂ?gl?}%%‘il‘ﬁsﬁé’s]ﬂd%]e 230 He 4ot st ?,@1&4@ ofgle  An

i sol at ed ppaRBlilLRAL ofSEQHD RPLd body, conprising at |east two

conpl enent ar | ty1 3%1 er m'oni ng regions (CDRs), wherein said antibody conprises
the heavy <chain variable region amno acid sequence of SEQ ID NO 7 and the
| i ght chai n vaQ ablAm isolated nucleic acid vector comprising the isolated nucleic acid molecule

according to claim 49,

51. Anisolated prokaryotic or eukaryotic host cell comprising the isolated nucleic

acid molecule according to claim 49.

52. The host cell according to claim 50, wherein said host cell is at least one
selected from COS-1, COS-7, HEK293, BHK21, CHO, BSC-1, Hep G2, 653, SP2/0, 293,
HeLa, myeloma, or lymphoma cells, or any derivative, immortalized or transformed cell

thereof.

53. A method for producing an anti-IL-12 antibody, comprising translating the
nucleic acid molecule according to claim 49 under conditions in vitro, such that the anti-IL-12

antibody is expressed in detectable or recoverable amounts.

54 . A composition comprising an isolated mammalian anti-IL-12 antibody having

at least one heavy chain or light chain CDR having the amino acid sequence of at least one of
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region am no acid sequence of SEQ ID NO 8, wherein any one of the variable
regi on residues other than am no acid residues 28, 31, 32, 33, 57, 59, 98,
99, 100, 101, 102, and 103 of SEQ ID NO 7 and ami no acid residues 1, 30,

32, 49, 56, 92, 93, and 94 of SEQID NO 8 may be substituted with a
different amno acid. 69. An isolated manmal i an anti-IL-12 anti body,
conprising at |least two conplenentarity determ ning regions (CDRs), wherein
the residues of said antibody interacting with a portion of the IL-12
protein conprising at | east one of residues 15, 17-21, 23, 40-43, 45-47,

54-56 and 58-62 of the amno acid sequence of SEQ ID NO 9, conprise at
| east oneSBR TANGY ladi H 4 >9r §uwhersi saig pntibodly bingls foa portign obthe Thd 2 pigfein 101,

102, and - : 1l j j - 9, 56, 92,
93, and Q%nggég%a“%sg& %arlﬁlﬂggﬁ? é%g%@ﬁggté(ﬁgg@iﬁié%goqrg]fs%%%ﬂor nor e of
sai d am neesidaésd 5 €52t B354BH3,IBCAT, BYI80aid 58362 Bf thé @mirdacidsel@dnee oNSHQEDI an
anti-IL-12 antibody, conprising. at |east two  conplenentarity determ ning
regi ons (NOrRp0d giHeastrRe Wcémqaﬁﬁéiﬁeﬁtéﬁﬁﬁé%or{&)@e%avy chain variabl e
region amno acid sequence of SEQ ID NGO 7 and the light chain variable

region am no agi d Wg@gsiﬁ(f)n Rt dinf aﬁnsl‘fﬁﬂﬁ&r&oﬂfﬂ;‘ﬁiﬁé aﬁ?&s?gﬁ’é the

vari able region residu of amno acid residues 28, 31, 32, 3 57, 59, 98,

99, 100, ddrpositiof compdsid®sh effecBRE MUt Nt Teaainaheawinpowatirgroteisiseliseted 1, 30,

32, 49, 56, 9 3, apd,94 ID NO 8 i
Sobst 1t ut i ot egst o 3PS actcerdble IRBT g enes @ SN BBl &% BRERSI At
conser vat j\giSrRshht ¥hirbdtic, £ AR EeFRS atPRIMmAREEIRE (RBAID 551 %@gki@, MO 7,

R98K of SEQ ID NO 7, RO9K of SEQID NO 7, and DIE of SEQ D N 122 72. An
i sol at ed enesthetid, asedative,allecal anesthetith eapyronosqular bloseraan iriagerobiab an

conpl enment arity. .determning,regions. 3S) erei.n.said _antibody binds to a
por 1 onopttpitetat S ReeRa B AR ic et by o ATRE0PY h inPRbiaRGY o,

horo- di me mifuiglihalin, MEmhREERPEtesdvd, @ gravith hé@sdne SNBordithepRicéitert @igdae

sel ected fromthe group consisting of residues 15, 17-21, 23, 40-43, 45-47,
54- 56 andra®phamgeential, anantidepiessants ayansipeyshtic, sptamplantya ssthirsmedicationhdd f or

altering e | Vi t. f, an .i.sol ated, nal .an anti-lL- .1 body

conpri si nég{'fl ﬁ%%#é’aa\rllﬁx%%%ll Sﬁer?/lg’r ?na%ﬁl%ep%%e%g%’ﬁoc%éﬁl I%F gne]dczqauc ncgzi'léneof SEQ I D

NO 7 andafthgnist.ght chain variable region am no acid sequence of SEQ ID

NG 8, conpri sing

56. An anti-idiotype antibody or fragment that specifically binds an isolated
mammalian anti-IL-12 antibody having at least one heavy chain or light chain CDR having
the amino acid sequence of at least one of SEQ ID NOS: 1, 2, 3, 4, 5, or 6, wherein said
antibody anti-IL-12 antibody binds to a portion of the IL-12 protein corresponding to at least
one amino acid residue selected from the group consisting of residues 15, 17-21, 23, 40-43,

45-47, 54-56 and 58-62 of the amino acid sequence of SEQ ID NO:9.

57. A method for diagnosing or treating an IL-12 related condition in a cell, tissue,

organ or animal, comprising

contacting or administering a composition comprising an effective amount of an
isolated mammalian anti-IL-12 antibody having at least one heavy chain or light chain CDR
having the amino acid sequence of at least one of SEQ ID NOS: 1, 2, 3, 4, 5, or 6, wherein
said antibody binds to a portion of the IL-12 protein corresponding to at least one amino acid

residue selected from the group consisting of residues 15, 17-21, 23, 40-43, 45-47, 54-56 and
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substituting one or nore of the variable region residues of amno acid

resi dues 28, 31, 32, 33, 57, 59, 98, 99, 100, 101, 102, and 103 of SEQ ID
NG 7 and am no acid residues 1, 30, 32, 49, 56, 92, 93, and 94 of SEQ ID
NO 8 for a different amno acid residue. 74. The nethod according to claim
73, further conprising the step of testing the activity of the antibody
havi ng the resulting heavy chain and |light chain variable region sequences.
75. An antibody produced by the nmethod according to claim73. 76. An

I sol at ed antibody conprising at |east tmo conpl enmentarity determ ning

regi ons (CDRs wherei n,  said anti bod etes for binding wth any of the
anti bodi e3%-6% of & amie agidseqyenge of SEQ NO , with, or to, said cell, tissue, organ or

animal.

58. The method according to claim 57, wherein said effective amount is 0.001-50

mg/kilogram of said cells, tissue, organ or animal.

59. The method according to claim 57, wherein said contacting or said
administrating is by at least one mode selected from parenteral, subcutaneous, intramuscular,
intravenous, intrarticular, intrabronchial, intraabdominal, intracapsular, intracartilaginous,
intracavitary, intracelial, intracerebellar, intracerebroventricular, intracolic, intracervical,
intragastric, intrahepatic, intramyocardial, intraosteal, intrapelvic, intrapericardiac,
intraperitoneal, intrapleural, intraprostatic, intrapulmonary, intrarectal, intrarenal, intraretinal,
intraspinal, intrasynovial, intrathoracic, intrauterine, intravesical, bolus, vaginal, rectal,

buccal, sublingual, intranasal, and transdermal.

60. The method according to claim 57, further comprising administering, prior,
concurrently or after said contacting or administering, at least one composition comprising an
effective amount of at least one compound or protein selected from at least one of a
detectable label or reporter, a TNF antagonist, an antirheumatic, a muscle relaxant, a narcotic,
a non-steroid anti-inflammatory drug (NSAID), an analgesic, an anesthetic, a sedative, a local
anesthetic, a neuromuscular blocker, an antimicrobial, an antipsoriatic, a corticosteriod, an
anabolic steroid, an erythropoietin, an immunization, an immunoglobulin, an
immunosuppressive, a growth hormone, a hormone replacement drug, a radiopharmaceutical,
an antidepressant, an antipsychotic, a stimulant, an asthma medication, a beta agonist, an

inhaled steroid, an epinephrine or analog, a cytokine, and a cytokine antagonist.

61. The method according to claim 57, wherein said IL-12 related condition is

psoriasis.

62. The method according to claim 57, wherein said IL-12 related condition is

multiple sclerosis.
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63. The method according to claim 57, wherein said IL-12 related condition is

Crohn’s disease.

64. A medical device, comprising an isolated mammalian anti-IL-12 antibody
having at least one heavy chain or light chain CDR having the amino acid sequence of at least
one of SEQ ID NOS: 1, 2, 3, 4, 5, or 6, wherein said antibody binds to a portion of the IL-12
protein corresponding to at least one amino acid residue selected from the group consisting of
residues 15, 17-21, 23, 40-43, 45-47, 54-56 and 58-62 of the amino acid sequence of SEQ ID
NO:9, wherein said device is suitable to contacting or administering said at least one anti-IL-
12 antibody by at least one mode selected from parenteral, subcutaneous, intramuscular,
intravenous, intrarticular, intrabronchial, intraabdominal, intracapsular, intracartilaginous,
intracavitary, intracelial, intracerebellar, intracerebroventricular, intracolic, intracervical,
intragastric, intrahepatic, intramyocardial, intraosteal, intrapelvic, intrapericardiac,
intraperitoneal, intrapleural, intraprostatic, intrapulmonary, intrarectal, intrarenal, intraretinal,
intraspinal, intrasynovial, intrathoracic, intrauterine, intravesical, bolus, vaginal, rectal,

buccal, sublingual, intranasal, and transdermal.

65. A method for producing an isolated mammalian anti-IL-12 antibody having at
least one heavy chain or light chain CDR having the amino acid sequence of at least one of
SEQID NOS: 1,2, 3, 4, 5, or 6, wherein said antibody binds to a portion of the IL-12 protein
corresponding to at least one amino acid residue selected from the group consisting of
residues 15, 17-21, 23, 40-43, 45-47, 54-56 and 58-62 of the amino acid sequence of SEQ ID
NO:9, comprising providing a host cell or transgenic non-human animal or transgenic plant or

plant cell capable of expressing in recoverable amounts said antibody.
66. An anti-IL-12 antibody produced by the method according to claim 65.

67. An isolated mammalian anti-IL-12 antibody, comprising at least two
complementarity determining regions (CDRs), wherein said antibody binds to an epitope on
the p40 subunit of IL-12 comprising the amino acid residue glutamate at position 45, the

amino acid residue glutamate at position 59, the amino acid residue aspartate at position 62,
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the amino acid residue methionine at position 23, the amino acid residue leucine at position

40, and the amino acid residue serine at position 43.

68. Anisolated mammalian anti-II-12 antibody, comprising at least two
complementarity determining regions (CDRs), wherein said antibody comprises the heavy
chain variable region amino acid sequence of SEQ ID NO:7 and the light chain variable
region amino acid sequence of SEQ ID NO:8, wherein any one of the variable region residues
other than amino acid residues 28, 31, 32, 33, 57, 59, 98, 99, 100, 101, 102, and 103 of SEQ
ID NO:7 and amino acid residues 1, 30, 32, 49, 56, 92, 93, and 94 of SEQ ID NO:8 may be

substituted with a different amino acid.

69. Anisolated mammalian anti-IL-12 antibody, comprising at least two
complementarity determining regions (CDRs), wherein the residues of said antibody
interacting with a portion of the IL-12 protein comprising at least one of residues 15, 17-21,
23, 40-43, 45-47, 54-56 and 58-62 of the amino acid sequence of SEQ ID NO:9, comprise at
least one of amino acid residues 28, 31, 32, 33, 57, 59, 98, 99, 100, 101, 102, and 103 of SEQ
ID NO:7 and amino acid residues 1, 30, 32, 49, 56, 92, 93, and 94 of SEQ ID NO:8, or

conservative substitutions of one or more of said amino acid residues of SEQ ID NO:7 and 8.

70. Anisolated mammalian anti-IL-12 antibody, comprising at least two
complementarity determining regions (CDRs), wherein said antibody comprises the heavy
chain variable region amino acid sequence of SEQ ID NO:7 and the light chain variable
region amino acid sequence of SEQ ID NO:8, wherein one or more of the variable region
residues of amino acid residues 28, 31, 32, 33, 57, 59, 98, 99, 100, 101, 102, and 103 of SEQ
ID NO:7 and amino acid residues 1, 30, 32, 49, 56, 92, 93, and 94 of SEQ ID NO:8 undergo a

conservative substitution.

71. The anti-IL-12 antibody of claim 70, wherein the conservative substitution
comprises one or more of R59K of SEQ ID NO:7, R98K of SEQ ID NO:7, R99K of SEQ ID
NO:7, and D1E of SEQ ID NO:8.
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72. Anisolated mammalian anti-IL.-12 antibody, comprising at least two
complementarity determining regions (CDRs), wherein said antibody binds to a portion of the
p40 protein monomer or a p40 subunit in a hetero- or homo-dimeric protein corresponding to
at least one amino acid residue selected from the group consisting of residues 15, 17-21, 23,

40-43, 45-47, 54-56 and 58-62 of the amino acid sequence of SEQ ID NO:9.

73. A method for altering the activity of an isolated mammalian anti-IL-12
antibody comprising the heavy chain variable region amino acid sequence of SEQ ID NO:7
and the light chain variable region amino acid sequence of SEQ ID NO:8, comprising
substituting one or more of the variable region residues of amino acid residues 28, 31, 32, 33,
57, 59, 98, 99, 100, 101, 102, and 103 of SEQ ID NO:7 and amino acid residues 1, 30, 32, 49,
56, 92, 93, and 94 of SEQ ID NO:8 for a different amino acid residue.

74. The method according to claim 73, further comprising the step of testing the
activity of the antibody having the resulting heavy chain and light chain variable region

sequences.
. 75. An antibody produced by the method according to claim 73.

76. Anisolated antibody comprising at least two complementarity determining
regions (CDRs), wherein said antibody competes for binding with any of the antibodies of

claims 1-4.

123





