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BACKGROUND OF THE INVENTION

Human IL-21 is a cytokine. In its mature form, it is about 131-amino acids in
length and has sequence homology to IL-2, IL-4 and IL-15 (Parrish-Novak et al. (2000)
Nature 408:57-63). Despite low sequence homology among interleukin cytokines,

20 these cytokines share a common fold that includes a characteristic “four-helix-bundle’’
structure. Most cytokines bind to either class I or class II cytokine receptors. Class II
cytokine receptors include the receptors for IL-10 and the interferons, whereas class I
cytokine receptors include the receptors for IL-2, IL-7, IL-9, IL-11-13, and IL-15, as
well as the hematopoietic growth factors, leptin and growth hormone (Cosman, D.

25 (1993) Cytokine 5:95-106).

Human IL-21R is a class I cytokine receptor that is expressed by lymphoid cells,
particularly by NK, B and T cells (Parrish-Novak et al. (2000) supra). Exemplary
nucleic acid sequences encoding human interleukin-21 (IL-21) and its receptor (IL-21R)
are described in WO 00/53761, WO 01/85792, Parrish-Novak et al. (2000) supra, and

30 Ozaki et al. (2000) Proc. Natl. Acad. Sci. USA 97:11439-11444, as are the

corresponding amino acid sequences. IL-21R shows high sequence homology to IL-2



bi ndi ng, I1L-21R associates with the conmon gamra cytoki ne receptor chain
(ye) that is shared by receptors for IL-2, IL-3, IL-4, IL-7, IL-9, IL- 13
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modul at i athe pfolifétatisy 0T calls vmstimalaedivath anti-GDdse rmdel s generated using
nyelin oligodendrocyte glycoprotein (MOG peptide (e.g., MOG 35-55) and
proteolipid protein (PLP; e.g., PLP 139-151). IL-21 induced proliferation
of Tcells invitro. Lynphocytes cultured in the presence of IL-21 produced
i ncreased anounts of IL, 10 and decreased levels of interferon-y (IFNYy).

Accordingly, agonists of IL- 2§UMMARY GF T8 INVENTEGR be used

prophyl actically or therapeutically to treat inmunol ogical disorders 2 WO
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tsﬂa:: |°r5] 'gs etw@&P% Gt eBiukin-2 1 (021)358 &6 T1.-21 REcdptbF fAIbé Alferk&Plotefsin g5 Met hod of
“IL-21R" or “MU-1"") using agonists of IL-21 or IL-21R are disclosed (also referred to
herein as an “TL-21/IL-21R agonist” or “agonist”). Such methods and compositions can
be used to modulate an immunological disorder of the nervous system or a disease or
20 disorder associated with an IL-10 deficiency. For example, the methods and
compositions can be used to treat or prevent multiple sclerosis (MS).
We have shown, for example, that treatment of mice prophylactically with an
IL-21/IL-21R agonist, e.g., murine IL-21 polypeptide, results in an amelioration of
symptoms in mouse models for experimental autoimmune encephalomyelitis (EAE).
25 The modulation of EAE symptoms was detected in mouse models generated using
myelin oligodendrocyte glycoprotein (MOG) peptide (e.g., MOG 35-55) and proteolipid
protein (PLP; e.g., PLP 139-151). IL-21 induced proliferation of T cells in vitro.
Lymphocytes cultured in the presence of IL~21 produced increased amounts of IL~-10
and decreased levels of interferon-y (IFN-y). Accordingly, agonists of [L-21/IL-21R

30 activity can be used prophylactically or therapeutically to treat immunological disorders



curing, suppressing, aneliorating, reducing, or delaying) or preventing
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enbodi nent, the IL-21/1L-21R agonist is an IL-21 pol ypeptide, e.g., a human,

bovi ne or ceardinaton, difficulsy walking, iand other preblemst i ve fragment thereof (e.g., a
The IL-21/IL-21R agonist can be administered to the subject, alone or in

combination, with other therapeutic modalities as described herein. Preferably, the

20 subject is a mammal, e.g., a human suffering from an immunological disorder of the
nervous system, e.g., multiple sclerosis.

In one embodiment, the IL-21/IL-21R agonist interacts with, e.g., binds to,

IL-21 or IL-21R, preferably, mammalian, e.g., human IL-21 or IL-21R, and increases or
potentiates one or more IL-21 and/or IL-21R activities. An agonist of IL-21 is referred

25 to herein as an “IL-21 agonist,” and an agonist of IL-21R is referred to as a “IL-21R
agonist.” An IL-21 polypeptide is itself an IL-21R agonist. Preferred agonists bind to
IL-21 or IL-21R with high affinity, e.g., with an affinity constant of at least about 107
M, preferably about 108 M, and more preferably, about 10°M'1010"M"! or
stronger. The IL-21/IL-21R agonist can be, €.g., an IL-21 polypeptide or an active

30 fragment thereof, an [L.-21 fusion protein, a peptide agonist, an antibody agonist or

antigen-binding fragment thereof, or a small molecule agonist.
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cytotoxic or cytostatic agents, anong others. 4 WO 2004/ 084835
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encoding the aforesaid IL-21/IL-21R agonists can also be administered to the subject.

20 The fusion proteins may additionally include a linker sequence joining the first
moiety, e.g., an IL-21 fragment, to the second moiety, e.g., an immunoglobulin
fragment. In other embodiments, additional amino acid sequences can be added to the
N- or C-terminus of the fusion protein to facilitate expression, steric flexibility,
detection and/or isolation or purification.

25 The IL-21/IL-21R agonists described herein, e.g., IL-21 polypeptide or a fusion
protein described herein, can be derivatized or linked to another functional molecule,
e.g., another peptide or protein (e.g., an Fab' fragment). For example, the fusion protein
or an antibody, or antigen-binding portion, can be functionally linked (e.g., by chemical
coupling, genetic fusion, non-covalent association or otherwise) to one or more other

30 molecular entities, such as an antibody (e.g., a bispecific or a multi-specific antibody),

toxins, radioisotopes, cytotoxic or cytostatic agents, among others.
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of the IL-21/IL-21R agonist. For example, an increase in an IL-10 parameter to a value
in the range of normal can indicate that a desired therapeutic effect. A decrease in an
IL-10 parameter can indicate insufficient administration or non-responsiveness.
20 Similarly, it is possible to evaluate a corresponding IFNy parameter. In such cases, a
decrease in an [FNy parameter to a value in the range of normal can indicate that a
desired therapeutic effect. A increase in an [FNy parameter can indicate insufficient
administration or non-responsiveness. Still other parameters that can be evaluated
related to other cytokines and factors provided in Table 3.
25 In one embodiment, the method includes evaluating the subject for a risk of an
immunological disorder of the nervous system (e.g., of multiple sclerosis), or one or
more symptoms of such a disorder. One method of evaluating risk includes evaluating
an IL-10 parameter.
In one implementation, the IL-21/IL-21R agonist is administered in response to

30 an alteration in status of a subject, e.g., in response to a flare-up or attack associated

with MS.



The 1L-21 /1L-21 R agonist(s) can be adm nistered in the formof a single

dose, or a series of doses separated by intervals of days, weeks or nonths.
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oo 300 PeviPeinitstinpRieten) SRS mraSnBll sildh il mifie@iadhs o Ol
si nul at esFeYeampld) e onbiRitRinthérBpPean iAclBi@bMedr Mol TPLAI/M -2 R Sgonistd)! at i r aner
acetate, COPAXONE(r)):; corticosteroids; IL-1 inhibitors; TNF inhibitors;

ant i bodi eegt, an UD20 pblypepteiecoracip8iagmertt siprenfsasilo?] fisiciPprateih, lalpeptide e. g. |
antagonists .of a p40, subunit of Il-12 and IL-23 (e.qg., iphibitor

ot | Do oS AN R s A sl ouie agerish e stibated WA aho ccul e

i nhi bitorg,. : t ’ QL Shamyel n) and
anal ogs tﬁoe?‘Z‘B?’?Steer.@gm&%@%‘g?r&é@é{t}%ﬂ%g@%i% %%h%tlg%?%oéi NSAll%DS; p38
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IR agonists to treat multiple sclerosis, include,

20 but are not limited to, one or more of: interferon-f, for example, [FNB-1a and IFN-
1 B; a protein that simulates myelin basic protein (e.g., a synthetic protein, e.g.,
glatiramer acetate, COPAXONE®); corticosteroids; IL-1 inhibitors; TNF inhibitors;
antibodies to CD40 ligand and CD80; antagonists of [L-12 and IL-23, e.g., antagonists
of a p40 subunit of IL-12 and IL-23 (e.g., inhibitory antibodies against the p40 subunit);

25 IL-22 antagonists; small molecule inhibitors, e.g., methotrexate, leflunomide, sirolimus
(rapamycin) and analogs thereof, e.g., CCI-779; Cox-2 and cPLA2 inhibitors; NSAIDs;
p38 inhibitors; TPL-2; Mk-2; NFkp inhibitors; RAGE or soluble RAGE; P-selectin or
PSGL-1 inhibitors (e.g., small molecule inhibitors, antibodies thereto, e.g., antibodies
to P-selectin); estrogen receptor beta (ERB) agonists or ERB-NFkf} antagonists.

30 Examples of TNF inhibitors include, e.g., chimeric, humanized, effectively

human, human or in vitro generated antibodies, or antigen-binding fragments thereof,

that bind to TNF; soluble fragments of a TNF receptor, e.g., pS5 or p75 human TNF
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descri bed herein, in an anmount sufficient to nodulate, e.g., increase or
decr edfe, Ili-h2ramtoch}-23, 2g. i antagpnistschf@rp4Oisnbanit of Th- BhandiL-2h{eaglj nent, t he
activity inpgludes ulation, e.g.,, increasg or, decrease, of cytokine
activity @B‘%‘@%?‘g%gwﬁﬁgm 9 ,ﬂget W@ ﬁ“E’%‘in&'E&P@‘(ggﬁﬁfgane&ﬁ*&r ease

| ynphocyt § ugtd p a@é}gﬁ, 2~4¢ oduct i on or

| evel s of Ielﬁﬁ?g}? ef%ﬁ@&#ﬁ%&s&ﬁ%ﬁ fn?nta){hﬁ%% C %oggg]’eggﬁgggl'l s in culture,
e.g. in vitro branetheyiaspect, Borinventionjfeatures ampstisodfer hodutatigg, e.d, cel | s as

descri bed herein, can be cultured jn vitro in 25 culture medium and the
cont act i ntRCESRSIRS OhAegseasire HamuRe 6l atiyity gnd/pEnwRber(e 8., the ackiyIty pod/or

A'ror gt bupbertan FRofRERLT < £a SRRRPLRER £TA T By 4P bt QfiRaltR) 1T
descri bedcellRgé gi, BmiRé®sENiubsAntal fjriied imengie ceRpopdbfion | TmeMoldli Vo (e. g.,
therapeutic or prophylactic) protocol. 30 A change in imune cell activity
i ncl udes imalndesicoriadting(@p)mnuing cell, e.g., an immune cell as described herein, with an
IL-21/IL-21R agonist, e.g., an agonist as described herein, in an amount sufficient to
modulate, e.g., increase or decrease, immune cell activity and/or number. In one
20 embodiment, the activity includes modulation, e.g., increase or decrease, of cytokine
activity or levels. For example, the IL-21/IL-21R agonist may increase lymphocytic
production or levels of IL-10 and/or decrease production or levels of interferon-y.
The subject method can be used on cells in culture, e.g. in vitro or ex vivo. For
example, immune cells, e.g., T cells as described herein, can be cultured in vitro in
25 culture medium and the contacting step can be effected by adding one or more
[L-21/1L-21R agonist(s), €.g., an agonist as described herein, to the culture medium.
Alternatively, the method can be performed on cells (e.g., immune cells as described
herein) present in a subject, e.g., as part of an in vivo (e.g., therapeutic or prophylactic)
protocol.
30 A change in immune cell activity includes any variation(s), €.g.,

increase/decrease, in one or more of: proliferation, cytokine secretion and/or

production, survival, differentiation, cell responsiveness (e.g., desensitization), cytolytic
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amount  sufes thi® 005! Since IL-21 or other IL-21/IL-21R agonists can be used to increase [L-

10 levels or activity, IL-21 and such agonists can be used to modulate an IL-10

deficiency.

20 IL-10 levels can be monitored, for example, in blood, serum, or cerebrospinal
fluid. Exemplary disordefs that can be associated with an IL-10 deficiency include
multiple sclerosis, significant inflammatory events (including ischemia-reperfusion
injury), psoriasis and pemphingus. Since IL-21 can increase IL-10 levels, IL-21 can be
used to treat at least one symptom of these disorders and others associated with an

25 IL-10 deficiency.

In another aspect, the invention features a method of ameliorating multiple
sclerosis in a mammalian subject, e.g., a human. The method includes: administering
to the subject an interleukin-21 (IL-21) polypeptide in an amount sufficient to
ameliorate multiple sclerosis, or at least one symptom of multiple sclerosis in the

30 subject. For example, where the subject is human, the IL-21 polypeptide can be a
human IL-21 polypeptide, e.g., a polypeptide that includes SEQ ID NO:2, or an
effectively human IL-21 polypeptide. For example, the polypeptide is recombinantly
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I 0 I'L-21R anti body and an

(e.g., an IL-2T pol ypéptide, an agonistic anti -

ant i gen- bprotéimactivitygnment of an agonistic anti-IL-21R antibody); and
eval uating an |L-10 paraneter in the subject. In one enbadinment, the nethod
furthdpP i ncl udbsongsmbadiment; the impunglogigahdiserdenis aneyrpiogical gisordess Fore

agoni ot HBHEE T Ubi AL AN APAR he iAATNbFHA Sebedst @ it LR of B°
immunological disorder causes damage or alteration to myelin sheaths. The method
can include other features described herein.
In another, the invention features a method of evaluating treatment of multiple
20 sclerosis in a mammalian subject. The method includes: administering, to the subject,
an agonist of an interleukin-21 (IL-21)/IL-21 receptor (IL-21R) (e.g., an IL-21
polypeptide, an agonistic anti-IL-21R antibody and an antigen-binding fragment of an
agonistic anti-IL-21R antibody); and evaluating an IL-10 parameter in the subject. In
one embodiment, the method further includes administering to the subject a second
25 dose of the agonist, wherein the second dose is administered as a function of the
evaluated IL-10 parameter.
In one embodiment, the subject is human, and the IL-21 polypeptide is a human
IL-21 polypeptide, e.g., a polypeptide that includes SEQ ID NO:2.
In one embodiment, the second dose or any subsequent dose is tailored to
30 deliver an interleukin-21 (IL-21) polypeptide in an amount sufficient to increase IL-10
expression or activity in the subject, e.g., at least 1.2, 1.5,2,2.5, 3, 3.5, 5, or 10 fold

increase, e.g., between a 1.2-2.5 fold increase or between a 2.5-5 fold increase, a 5-10
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agonists, include, but are not limited to, one or more of: interferon-f, for example,
IFNB-1a and IFNB-1B; a protein that simulates myelin basic protein (e.g.,

20 COPAXONE®); corticosteroids; IL-1 inhibitors; TNF antagonists (e.g., a soluble
fragment of a TNF receptor, e.g., p55 or p75 human TNF receptor or derivatives
thereof, e.g., 75 kdTNFR-IgG (75 kD TNF receptor-IgG fusion protein, ENBREL™));
antibodies that bind to CD40 ligand and CD80; and antagonists of IL-12 and/or IL-23,
e.g., antagonists of a p40 subunit of IL-12 and IL-23 (e.g., inhibitory antibodies against

25 the p40 subunit); methotrexate, leflunomide, and a sirolimus (rapamycin) or an analog
thereof, e.g., CCI-779.

In another aspect, the invention features an article of manufacture that includes
(i) a container with one or more unit doses of a pharmaceutical composition comprising
an IL-21 polypeptide; and (ii) instructions for administering the unit doses to a subject

30 that has, or is suspected of having, multiple sclerosis. For example, the instructions are
provided on a label. The label can be affixed to an external surface of the container. In

one embodiment, the article further includes a second container, e.g., containing an

10
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conprising an |L-21 polypeptide. 1n one enbodinent, the article further
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agent ét hgé]3 f %éz;ggﬁq){d }Se?elﬁFg? glgd}féer ﬁ%botd rﬁ ggRﬁu °g téﬁaff%%qs'tg)@etpﬁtt e or
anot her 5i@nBé aflESLI Fb@geﬂtﬁreeinrthe Fifst AOthineY, FffRe dIRdYs a sk&hdrigahtmaceut i cal
conposi tion that includes an IL-21 pol ypeptlde in the first container,

further i agelntlﬂnﬁreat"@m@hwleg‘éwpsm,eﬁggnglaﬁnmet agesateng nul tiple scl erosis,
e.g., glatira acet e.l wMJF1" and | L-2 are
i nter changeablm;{’?l ﬁsfﬁl p@ﬁPF?ﬂégterCh“ﬂg?%SéﬁrFlﬁe
" prot ei nsi, Afigedisadl iy agsh Babt¥inteLeiled Hit 1 a de one or
nore chai é?)E St atf@tlcgﬁ Sl gér}\?f ?’E%nlge cau % d@%@?‘ﬁfz&}e}aﬂ% el r}\blg)?étHknown
met hodo Emmpbladqonesmahomtchaais tests include: the St udents T-test, Mann
Whi t ney U non- gar anetric test, and , WI coxon non-paranetrjic stati stical

test. Some staPtalisticahsigyificanse gan bgdetermingd buﬁghaﬁésnowa\n@ﬂapdv Exgmplaryt | ess

h
;ainsgoSngg{ﬁStgF gt}z,%t%?{gc'i#dn?we%’mcgeﬁagf té | Caﬁr@%ﬁ?’ i can‘%a %éét%te’% Rvéisugggnl o

0.05 or  Wiltdken N&xe phraim@tric'statibtiel test.’ Some tQta’tlst,lcallp@tgfi!ﬂf!*idaﬂi felationsilipy at e”
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qual i tati bave P yalueof teas than 06l StdrdkQh Rasticudastefisets mediated by s L- AAL-2aR ref er
0 2 SRS il FrE R b U GEM, 5s PSR pa BT e
Lo, 1 DRI L, RO DAL ORI IO RRE, Pt o1 0 e
mat er i al s theilike| ag., ahichqlenvel distingtishable gealitative or quantitative differences
between two states, and may refer to a difference, e.g., a statistically significant
difference, between the two states.
20 Unless otherwise defined, all technical and scientific terms used herein have the
same meaning as commonly understood by one of ordinary skill in the art to which this
invention belongs. Although methods and materials similar or equivalent to those
described herein can be used in the practice or testing of the invention, suitable methods
and materials are described below. All publications, patent applications, patents, and
25 other references mentioned herein are incorporated by reference in their entirety. In the
case of conflict, the present specification, including definitions, controls In addition,
the materials, methods, and examples are illustrative only and not intended to be
limiting.
Other features and advantages of the invention will be apparent from the

30 following detailed description and claims.

11



descri bed herein can be used in the practice or testing of the invention,
suitable nethods and materials are described below All publications,
patent applications, patents, and 25 other references pppljsod@/dodsss ein are
i ncor po¥R eW4PY83¥f erence in their entirety. In the case o?dbconfl Ict, the
present specification, including definitions, controls In addition, the

mat eri als, nmethods, and e re i llustrative only and not intended to
be limting. Qher feat uw{ﬁﬁﬁﬁﬁmﬁwﬁﬁﬁ%ﬂ@ﬁ% on will be
apparent fromthe 30 follow ng detailed description and clains. 11 WO
2004/ 084835 PdFlguSQMAISLQOB%@'ameEFeﬁ@Emaﬂ@I poHlifetdEoDRAWNNESddegur e | A

I h t d f t f .l d |
cul tur ed FAISEHETEASE BecRrethoo Bt AT BF MO 21 ot SANGHS AR | ut | ong.
For exa”Piﬁne;f]?tatﬁljﬁ(ﬁﬁhﬂldnuiL -9 cadskq fkrda lifeh fWItthEE dé takO” of

| ynph node ¢ s as 5 conpafed to cells sti ate one

Fi gur e 51Bcoripared toedis simapitediwith peptide didie. i ncreased proli ferat| on of T cells
from proteolipid protein (PLP) transgenic mice cultured at the indicated
concentration of murine IL-21 (ng/m) and | g/m of PLP corrpared to cells

t ted with Ly 1.g/.m d
pi g?i ?er\z,avlti ono%ufg\é‘fe 'T%llf]?acg hlffépfc-r{ggg%eﬂg as'rs?g(%o “Iﬁa ﬂpé’%g gl gf %‘gssgr aph
depi ct i ng?ﬁd%u REProfHe (IO aFAbgenic micelchn&@dlanthehﬁdleéteé e&fcentrafontéie i ndi cat ed

concentrations of nouse |IL-21 as conpared to untreated cells. The 15
response mnsﬁaﬂdbg/ml)amdl hUg/tmie)fﬂi’iL@iwmpatedabeeﬂls:mmmnhbnlyﬂ jd/mll-21 (25

ng/n1) | s oduc rox 2.5-fold nore 0 than the control
group. 10py Bgm © Bfap |Sh% Q-’NELV@I“%"S(W‘)]F rai‘@“&ﬁg Pémf‘h]élt' PiL-21

t r eat ment &@g{é E%W antigen- speC| fic cells towards a Th2 profile. 20 Figure
3 is a bar grap RSwi ng a decrease in secretion of IFNy by spleen cells
and | ynph node cells treated with the indicated concentrations of mnurine

IL-21 conpared to control cells. Addition of IL-21 to MOG 33-55-stinmul ated
spl een cel | s figwie @i hargraphdenictingdhe insraapedzsecigbion of H-46 én thepeesence FNy,

wher eas adfi the' mcﬂce&ed concex%t%ﬁxo%%%? foufe 91 gsoéognﬁa?ecd’ o %‘eateg cells. The

15 response was saturable and at the highest tested concentration of IL-21 (25 ng/ml), cells
produced approximately 2.5-fold more IL-10 than the control group. Production of
increased levels of IL-10 suggests that IL-21 treatment can skew antigen-specific cells

towards a Th2 profile.

20 Figure 3 is a bar graph showing a decrease in secretion of IFNy by spleen cells
and lymph node cells treated with the indicated concentrations of murine IL-21
compared to control cells. Addition of IL-21 to MOG 33-55-stimulated spleen cells
from immunized mice results in a two-fold decrease of IFNy, whereas addition of

IL-21R causes a two-fold increase.

25
Figure 4 depicts a reduction in clinical symptoms of disease in an EAE model.
The figure shows that IL-21 suppresses [FNy and enhances IL-10. Figure 4 is a linear
graph showing the decrease in EAE symptoms detected in IL-21-treated PLP spleen
cells compared to untreated cultures with respect to the days post in vivo transfer.
30
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Figure 4 depicts a reduction in clinical synptons of disease in an EAE
nodel. The figure shows that |L-21 suppresses |IFNy and enhances |L-10.
Figure 4 is a linear graph showi ng the decrease in EAIiPéis?'}/%ons detected in
| L-21 -t Weer004089838 spl een cells conpared to untreat ed REHPRAORUOOREBL ( espect
to the days post in vivo transfer. 30 12 WO 2004/ 084835 PCTI US2004/ 008833
Figure 5 depicts a reduyction_in clinical synptons of disease in an EAE

nodel . 1t is aFigure Jaemers ddpductipnén glinieal swapOmspidiseaseipapBAE BodelaE i n i ce

|21 con i ireatih fhpich Rl aldkefea Rt s Bl eans o Biog ARt IR e
Met hods ajgeh (G00MRRAIAY) SthgH A ddsk BOmubih€ TL-2Y ebRipared (th korttfol micg 1 T ecept or
(MJ1) acti v(iqty_ %?i %yg ag%l{rlﬁs%ggngw I If 21 (;lr IL-21 rgicl:)ept or (()"I L- ZIER' or
"MJ1"), are disclosed. In one enbodi nent, Applicants have shown t hat
treatnment of mice with an IL-21/|L-21RI€80ni st, e.g., nmurine IL-21

pol ypepti de, results PETAALERDESCRIFTIO FM}WEUHONn mouse nodel s for

e g Sl Bt LR bl
synpt ons was

ol i godendr t oRistdiR - Aektd e 5 g oteolipid
pr :)'? ein ( il?ﬁ%ﬁ\éwaﬁj@g@s& ol fjércgtq"gz.ﬁ ré?ep%) rc(e%%‘n?noemgfgla?émhocy{ gls

cul tured disclogelie hpogsanbadinient, IApplicamobiiestown thiat aeatheatOfimice with drl- 10 and
decreased levels of 15 interferon-y. Accordingly, agonists of IL-21/1L-21R

activity Badl/Be2lR agonig, ¢-gemurtie [L7lqnlypeptidariesslte ifl enameliosationeofs of t he
nervo system (e. g.. chronig i nmmunol ogi cal. disorders of the VOus

Syst e BTG Ronserabd for sPBRGSrte i Rimatint BhEPhREVSHUSEEN nvent i on
may be norRe medelhtion ME’RE%?&Qﬂ)mWESI&'té’btediﬁﬁﬁ@s@hﬂ)d@]s@%ﬁer@@ﬁ'u@ﬁ@- Addi ti onal
definitions are set forth throughout the detailed 20 description. The terns

"i nt er | eukyelirpdligodéndro@yte ghynapro@in MOGD Ipgplaget (egie MOST 35-55 pard poteokpid (e. g.
a mamual i an, . e, g. rine, or human protein),. which is capable of interactin
N O deb duted BB o6t R, Dungiocvis ehledit hman -
protein) ﬁ?grégér’(de'wq.@'i%r@éuctea?néré%g@%%t% SPELUF(f d ddcleaddl RULIE Qs aci d
sequence of "a naturally occurring mammal | an 1 or a fragnment thereof,

e.g., 18N akdrfeforf.i Acsordinglis egahiayof Bs2 BER | R actidtyZcanibenied toxteabbl | D NO 4
(murine) or a fragnent thereof; (ii) an amno acid
prevent immunological disorders of the nervous system (e.g., chronic immunological

disorders of the nervous system, including multiple sclerosis).
In order that the present invention may be more readily understood, certain
terms are first defined. Additional definitions are set forth throughout the detailed
20 description.
The terms “interleukin-21”, “IL-21" and “IL-21 polypeptide” refer to a protein
(e.g., a mammalian, e.g., murine or human protein) which is capable of interacting with,
e.g., binding to, IL-21R (e.g., a mammalian, e.g., murine or human protein) and having
one of the following features: (i) an amino acid sequence of a naturally occurring
25 mammalian IL-21 or a fragment thereof, e.g., an amino acid sequence shown as SEQ ID
NO:2 (human) or SEQ ID NO:4 (murine) or a fragment thereof; (ii) an amino acid
sequence substantially homologous to, e.g., at least 85%, 90%, 95%, 98%, 99%
homologous to, an amino acid sequence shown as SEQ ID NO:2 (human) or SEQ ID
NO:4 (murine) or a fragment thereof; (iii) an amino acid sequence which is encoded by
30 anaturally occurring mammalian IL-21 nucleotide sequence or a fragment thereof (e.g.,
SEQ ID NO:1 (human) or SEQ ID NO:3 (murine), or a fragment thereof, e.g., a region

encoding a mature form); (iv) an amino acid sequence encoded by a nucleotide
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sequence substantially honol ogous to, e.g., at least 85% 90% 95% 98% 99%
honol ogous t o, an am' no aci d sequence shown as SEQ ID NO 2 (human) or SEQ I D
NO 4 (murine fragnent thereof; (iii) an am no acid se%uence which is

encoded Y03 Q ‘Wé? urally occurring manmmalian IL-21 nucPEHUSAWILMEZbnce or a
fragment thereof (e.g., SEQID NOI (human) or SEQ ID NO 3 (murine), or a
fragment thereof, e.g., lon encoding a mature form; (iv) an am no
acid seqummc@mﬂudw smbstantnﬁb'l homalogous %o,\4(3. ZQMOMS@%WMW/ 008833

h bst anti h | t 90% 95%
589 - 500 ReamslRs o 3 ncfrpbie Svancedptt e SECH N CEL ey of N ° Chbnan)
or SEQ I@N@?(ﬁxﬁHﬁé)n@aﬁQém@ntftﬁ&QSﬂ@tg tahg sl né&xb%anatdr dgj‘aﬂd' ng a

mature form; am no acl d sequence a nucl eot seqguence
degener at emino mdm]uermleleyncﬁdeddxywrmcta@tltltséquemeod@ememte te equmrall@l or a

fragment thereof QID NO | g_gurran or SEQ irrurlne) or a
f r agment pmlr@aﬁflc%l QUC1C<§14eé§ﬂ‘éﬁﬁlcéﬁ% grgent thereef; e-8- WN& (Bumatdn ani no

LT O AT TN W

nucl eot i d%m?qsm Qf aHiifl®hci8 tséquwémbf &10184kt 11 9 BfindPacids thit i Bhdbded by agent
condi tions exanpl e, the nucl eoti de sequence hybridizes in a region

t hat encod@@e(ttldmwneaw Lhatzhybrphan@ the qompiqmmt ofiongjof the foregdiRgcan | ead to

stat5 or stat nal i Oz et a pr.a L-2 eptlde can
be proces8&y® ‘%?d% eﬁggs %F‘Bg"éﬂt ﬁOT(HHénSP fét L}J‘b@’j‘i g"%g?rﬁﬁg?‘ﬁgg‘lﬁé ce to a
mat ur q opr e fifle, thé Rﬁ@l%id&*&e&ﬁkﬂcé h?ﬂ?dnze%eiﬁl 45€H6n Bﬁ?erﬂ:%ﬁ@s 4 Hﬁgx‘f@ﬁh -2f\n
"effectively human” 1L-21 polypeptide is an L-21 pol ypeptide t i ncl udes
15 a suf f protent D2 irbanding toHLFHR aamlazd tacital5 postat3isigmalisg (Dzdkin et alt @900)

pol ypeptide does not elicit an i nmunogeni c response in a normal human and
so t hat tFFéP’f‘)_L Hr2 p pplypentidesan hem%e dropp ¢ pascent pratein thabincindesig o terms

pr ot ei n ¢ si ﬁgﬁtsgédeﬁggiona g'njdturrﬁgx%%lﬂ rfroxﬂ hléﬂ'ﬂlg §; ggal 3eq§\ﬁcg %a& Beed réﬁéﬁ

(e.g | S capa '200f

i nt er aCt' ng w M“eﬁe@hvel}bhlﬂﬂamgllll, pdl#pe%ﬂldéfs 4 IL-Df pdTHpepeilie 8iat irkhiles NUTi ne
or human IL-21) and having one of the follow ng features: (i) an amno acid

sequerlée esuflicientinumbgriof homan anmingjacid pesitipnssupiithat ﬂ@lgquwndmdoqgmnw I\/U- 1 or
a fragnment .t.hereof

(human) o Pl § N@gé“g fﬁﬁPP?‘Ff‘gg“n aglfor%% g‘ﬁaﬁg‘?ﬂ Cﬁagtzﬁ? (23 Eﬁypgf’ﬁ € mat ur e
region); (erhcte Wil KifnACIL %2 geqUence

The terms “MU-1,” “MU-1 protein,” “interleukin-21 receptor” or “IL-21R,”

refer to a receptor (e.g., of mammalian, e.g., murine or human orngin) which is capable

20 of interacting with, e.g., binding to, IL-21 (e.g., of mammalian, e.g., murine or human
IL-21) and having one of the following features: (i) an amino acid sequence of a
naturally occurring mammalian MU-1 polypeptide IL-21R/MU-1 or a fragment thereof,
e.g., an amino acid sequence shown as SEQ ID NO:6 (human) or SEQ ID NO:8
(murine) or a fragment thereof (e.g., the mature region); (ii) an amino acid sequence

25 substantially homologous to, e.g., at least 85%, 90%, 95%, 98%, 99% homologous to,
an amino acid sequence shown as SEQ ID NO:6 (human) or SEQ ID NO:8 (murine) or
a fragment thereof (e.g., the mature region); (iii) an amino acid sequence which is
encoded by a naturally occurring mammalian IL-21R/MU-1 nucleotide sequence (e.g.,
SEQ ID NO:5 (human) or SEQ ID NO:7 (murine)) or a fragment thereof (e.g., the

30 mature region); (iv) an amino acid sequence encoded by a nucleotide sequence which is
substantially homologous to, e.g., at least 85%, 90%, 95%, 98%, 99% homologous to, a
nucleotide sequence shown as SEQ ID NO:5 (human) or SEQ ID NO:7 (murine) or a

14



25 substantially honol ogous to, e.g., at least 85% 90% 95% 98% 99%
honol ogous to, an amno acid sequence shown as SEQ ID NO 6 (human) or SEQ

| D NO 8 a fragment thereof (e.g., the mature regiom . (iii) an
am no ac%é@é’ﬁ%‘ﬁ% which is encoded by a naturally OCBGT/W%“/ lian

| L-21RIMJ 1 nucl eotide sequence (e.g., SEQID NO 5 (human) or SEQ ID NO 7
(nurine)) or a fragment thereof (e.g., the 30 mature region); (iv) an am no

aci d sequiragracns theserid(ess), the matwre se8ioR); 60 GnaRuRo ofid seduesce engpdedshid al | y

honol cy t
nag})eg??grzuc edélggﬁ%ym %%ﬁér%;g % a R’R@)'Soc% n%ﬁ}:'zl?g@gqlnﬁc S( m(jrl frj\le) or
a 14 WO 2&@?&%@3%@5&#@%&@4 QD 8SRQ mf}u@gr(aﬁmaﬁmrm TONG:7, (nmhﬂe)mt ure

regi on); an am no acid sequence encoded by a nucl eoti de sequence
degener at er & fragmerd thareof](§.go deamaturgyregion); R/(wi)an aming acid smen@eqﬁ@nce or a

{1 agmont (AGASRpmiES Hids PRt el & bR shonts Gaubarat oA L oquence.

of al o | ik Rrefoilg ARGt iediecbaéq deﬁc&%ﬁée&nﬁgéﬁﬂ%rﬁﬁﬁdrﬂeeﬁeﬁ%[}ﬁe t hat

hybri di zes to one of the foregoing nucl eotide Sequence sequences under
st ri ngent staingeht tomdisonse. The, maturghregion of thertmardn [Ea2i®R histedin SHQEDMNOD6rie r egi on
of the human | L-21R listed in SEQID NGO 6 is from about am no acids 20-538.
An exenpl EP abpubarmingacids 2BrfB8ras deposited with the Anerican Type 10

Culture Collec 9 C | L- 21R
o ot ase | CoabaReRBAEL2 ERMBADNAS AR A GRS L o5
Parri 30- I\CMmKreQIoll%l:tlor( GONY. 1621 998; ad AétebsloPumb&rakTCE98687. (2000) Proc.

Nat|. Acad. Sci. USA 97:11439-11444). IL-21Ris_ honol ogous to the shared F
chain of the M-2bRammiclass hoytokirefamilygeceptat, also kngver R Wéhai n (Ozaki et

i or acti BYER Fa PATRRAVAR ¢ e FABORNA 0853 Lt ef ol LR B, o

(2001) J. MR Sc11@§A19"/5h439f'1q4l4@}jH9J2'PR i$ ﬂ&nomgmcmym&émcmm SfAT1 and

STAT3 (Asao et al. (2001) or STATS (Ozaki et al (2000). T1L-21R shows
w despr eathel L2041 [@.-15 e6¢RoM€) aidrmbzurebemor dohain (Oﬁakh let 211(2000) KipAg). of | ess
than full length can be used in the nethods and 20 conpositions, described

her ei A5 pUpon dgand binding; [L-2kR(Mid-1tik eanable qftiyteta@tibg withtaccomman y eytekine
oL VPPt 0o BBl e ] TR et i RO BB R oo, B
full-1 engpidhoriatiBh OF 8TAT1Mnd STAT3 (Asao et al. (2001) or STATS (Ozaki et al.
"(2000). IL-21R shows widespread lymphoid tissue distribution.
Forms of IL-21 proteins of less than full length can be used in the methods and
20 compositions, described herein, provided that it retains the ability to bind to an IL-21R
polypeptide. IL-21 proteins of less than full length can be produced by expressing a
corresponding fragment of the polynucleotide encoding the full-length IL-21 protein in
a host cell, or by expressing a polynucleotide encoding a modified protein (e.g., if one
or more internal amino acids are removed). One form of IL-21 polypeptide that is less
25 than full length is mature IL-21, e.g., an IL-21 of SEQ ID NO:2. Another form is a
polypeptide that is shorter than a full-length, mature IL-21, e.g., less than 131, 130, 129,
128, or 125 amino acids, €.g., between 115 and 130 amino acids in length. For
example, an IL-21 polypeptide derived from SEQ ID NO:2 can be missing the final
eight amino acids, or a subset thereof, e.g., the IL-21 polypeptide comprises amino
30 acids 1-122. The corresponding polynucleotide fragments can also be used in the
methods and compositions of the present invention. Modified polynucleotides as

described above may be made by standard molecular biology techniques, including
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a host cell, or by expressing a pol ynucl eoti de encoding a nodified protein
(e.g., if one or nore internal amno acids are renoved). One formof IL-21

pol ypeptide that is less 25 than full length is mature_I]- an | L-21
of SEQ IVDORM4N8483Hot her formis a pol ypeptide that ispgh‘g@@pﬁ){lﬁg% a

full-length, mature I1L-21, e.g., less than 131, 130, 129, 128, or 125 am no
acids, e.g., between 115 and, 130 i no acids i.n l.ength. For exanple, an

I L-21 pol %@B’P‘Ftﬂ’é‘ @@ngaﬁ%rﬁ%%tﬁwtﬂméaﬂt r %dsrpﬁtﬁg?‘r?é‘sm%qes ei ght
an no aci gy Mk pBly PR chhHGERYon uSing %Bpxtggﬁat'eloli%&nm%%ﬂ?ﬁ}}i%?s.Corrpr i ses

am no 30 acl he correspon ynucleot | agnents can al so be
used in the nEhépliasatubiolgmpabadtivitgefbd MU qplE4RI polypeptitié fefers odi i ed
pol ynucl eoti des as _ descri bed above may be made by standar d nol ecul ar

bi ol ogy t eRaRfiTaeReLf thepiplagiGalactvehesof Hirrorsspadingraatursdidba povieina 3

constr yct| I ' | et on X Iyt esdi rect

nut ageﬁesilngﬂlgg'{ghggtgﬁoqglr ‘E"'@q?’g@ﬂ%ﬁ?e’%‘ng‘ a‘g‘é“%r%ﬁ}@ggz?n%&i’?é iq'?gl;ye‘)%Bg(?%pri ate
ol i gonucl god | ARurRAr IR B pollPeptiday; IS Passéeikting! Wibh Sighalafdnsdictbn Hlolechldyl 1 or

| L- 21R pol ypeptide refers to one or nore of the biological activities of

t he corr esgondijad ; (3 stimsulating phosphtorylatiorbaridiar activatgnn dfistat posteins,rd.g.ed to, (1)
i nteractig_g with, e bi n i?&)to, u%n | L- 2] polypeptide (e.g., a human

I L-21 pol éaéiaaé/p,r's??éﬂagg e (g, &8 gsiMulatng QrdRCT9a8iA8 ol ecul es,

e.g., YC, .l g ) PEY-5 at | ti ' i on of stat
o7 ot b e, PiofEratdrebi@rbiRi Bl kR SER AioHbR G LRIy Asdg o ©f ©
sti nullgt i s@revionganyeasuirvigal of rnauint eelds, egn T ctills (€ED8R] CBWi-dheellef, NaCt or cel |

function, cytolytic activity, cytokine 10 secretion, and/or survival of
i mmune cefélls, Beels, marrephages andmpegakapaaytes)cel | s), NK cells, B cells,

mecr ophages and TEGPAKALXOSKHORIT AR UBSHsCISLENTe of subi AN b BiAgOn ot

t
refers to an a I'nduces or ofherw se”enhancts one or

bi ol ogi calndaédsi dtiothepwviselenfidncks ord &¥ BiblogicalRliyRRP bf e IL-21R/MUa bi ol ogi cal
activity as described herein. For exanple, the agonist 15 interacts wth,
e.g., binpelypeptidare.gi abickpgical jachtygsalssirthed hereim nEoreaxpmplerthetagonist agoni st

i nt ts.with IL-21R and t hain, .e.g., th t oki

s - Imitraets Milto? Bo HSG a2 RIUTFLPOPARITY 1Rofs EmbORMER 2yt oki ne
t i . ! n i~ | f . n f

| Loo0101 . S inactisith 1226k fnd o AR EhalR &, B tdclfe REBYE O 2"

upon si NgkRaiR! Fétdxainiple teEO5RnA0 creslinkb HL-28R 1280 yicotoRinetBiepedr.ching. . @ human

patient, at curing, reducing the severity of,
As used herein, a “therapeutically effective amount” of an IL-21/IL-21R agonist
refers to an amount of an agent which is effective, upon single or multiple dose
20 administration to a subject, e.g., a human patient, at curing, reducing the severity of,
ameliorating one or more symptoms of a disorder, e.g., a disorder as described herein,
or in prolonging the survival of the subject beyond that expected in the absence of such
treatment.
As used herein, “a prophylactically effective amount” of an IL-21/IL-21R
25 agonist refers to an amount of an IL-21/IL-21R agonist which is effective, upon single-
or multiple-dose administration to a subject, e.g., a human patient, in preventing or
delaying the occurrence of the onset or recurrence of a disorder, e.g., a disorder as
described herein.
The term “induce”, “inhibit”, “potentiate”, “elevate”, “increase”, “decrease” or

30 the like, e.g., which denote quantitative differences between two states, refer to at least

statistically significant differences between the two states.
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aneliorating one or nore synptons of a disorder, e.g., a disorder as

descri bed herein, or in prolonging the survival of the subject beyond t hat
expected_in the absence of such treatnment. As used herei

prophyl alYQ 24084833 t ecti ve anobunt” of an IL-21/1L-21R ZBCE@%‘?%/PO”& ers to
an amount of an IL-21/1L-2IR agonist which is effective, upon single- or
mul tipl e-dose adm nistration to a subject, e.g., a human patient, in
preventing or hl%temll Ngchbmé%@ﬁ’rlﬂéhlééOIQiﬁXttm@anéﬂyéﬁhQﬁgeﬂ@@m Ble'ﬁl% of a

dlsorder order as ,.descri i nduc

it . subsflnialfy onfehoorangtloly, GHer SiARAGLEl brscitnbiBE V50 | he 1 ke,
€.g. %&u&ﬁ{hﬁ&eat%@%dei ef édﬁ@inﬁh%ﬁ&l SNthe Seddfll WBRPohd) tifd RisESE the 6T o at
| east statistical significant differences between the two states. 16 WD

2004/ 0848@5nmﬁﬁusaﬁef¢tmaﬂlsdet€¢teblc at effectivie cancbitnations at thersite bf s cont ext
means éhat the agents are given substantially contenporaneously, either
simult neB?PsW bor sequentially. If given sequentially, at the onset of

adm ni stration c d [ unds is
prof or abl y st el SIERES s ERALAt el b protbinonisifing o pLABRY"CE

t r eat ment opebsbly assdciatdee.g,, liakéd umtetrespe gt pnomém heiigties. Pceferabrypt}el n cont ai ni ng
two or nore operably assomated e.g.., ked, noieties, e.g., protein

noi et i es. MPOjekiLSALgIOYA e’t“}lﬂéassﬁ‘t’}ﬁtéfh dke W‘@é%ﬂ %@W?Ptlé{saé%i%@b@r The noi eti es

can be di roer&%r\édgsas agér linREr, Connect ed via a spacer or l|inker. 10

Sequences Sim T ar or o ous (e.g., at least about 85% sequence identity)
to the sequensaﬁxe&e‘s@hﬂﬂﬁd)rmeﬁendgoaé@e@l a&ctea@aﬁﬁou@tsst/omeguaiaehdeﬁat . I'n
sonme enbodi ment, the sequence identity can be about 90% 91% % 93%

94% 95% the@ogquenves digdose hempip ane aljogragirof thtBtapplmtIWeIrysonmmb@dmm i dentity

existsvvnnthenu c acid se 0L Y 0wit r WG, Z n | ect,, ve
ybr | di 3 AR GREBREIER A 22 GBS0 ) %% Y Sl O : Bt Dte, I

condi ti onggo, Jr@ugh'ee Aﬁmhﬁmptsuettaﬁtm@t.ﬁ@xuits@aﬁeﬁlmlrﬁbel@&tdi&gmme
present in whole cells, in acell lysate, "or in a partially purified or
subst ant i afll yhridize urfder mlecﬂ)azledlybadlzaxrm ahditioostd. g ghighlyrstrimgequience i dentity”
bet vveen t wo sequences th t alre used |nterch%ngeabl herein) are

per f or 18e ghybridizatiog endigigps)sto %ﬁggg emept of the strand. Thenucleic acids may be

present in whole cells, in a cell lysate, or in a partially purified or substantially pure
form.
Calculations of “homology” or “sequence identity” between two sequences (the

terms are used interchangeably herein) are performed as follows. The sequences are

20 aligned for optimal comparison purposes (€.g., gaps can be introduced in one or both of
a first and a second amino acid or nucleic acid sequence for optimal alignment and non-
homologous sequences can be disregarded for comparison purposes). In a preferred
embodiment, the length of a reference sequence aligned for comparison purposes is at
least 30%, preferably at least 40%, more preferably at least 50%, even more preferably

25 atleast 60%, and even more preferably at least 70%, 80%, 90%, 100% of the length of
the reference sequence. The amino acid residues or nucleotides at corresponding amino
acid positions or nucleotide positions are then compared. When a position in the first
sequence is occupied by the same amino acid residue or nucleotide as the corresponding
position in the second sequence, then the molecules are identical at that position (as

30 used herein amino acid or nucleic acid “identity” is equivalent to amino acid or nucleic
acid “homology”). The percent identity between the two sequences is a function of the

number of identical positions shared by the sequences, taking into account the number

17



20 aligned for optimal conparison purposes (e.g., gaps can be introduced in
one or both of a first and a second ami no acid or nucleic acid sequence for

opti mal nd non- honol ogous sequences can be (] r or
conpari s%dg@?@go@ 3 In a preferred enbodinent, the Ighyuﬁg@flﬂgsq?%f erence
sequence al i gned for conpari son purposes is at Ieast 30% preferably at

| east 40% nore preferably at |east 50% even nore preferably 25 at | east
60% and elgapsranddheleagdirafisach gap, mdiah negddg bgongodoced for optimalialighmentengt h of
the ref ergﬂﬁ ?nguerége The amino acid residues or nucleotides at

correspon g“& HOTEE d positions or nucleotide positions are then

conpar ed. \WenTRe &ffipdrishl of Sequbcek iah@ HeteSRIABEHIESS petce fdéRiifheB¥edntRosane

am no acid residue or nucleotide as the corresponding position in the
second sespqernmss cambmaqchmphdh@auim maéaematacal |a®>|nthm Thacompaisonaisey as 30
used here no aC| ic,acid’ det t equi val ent. t o, am no
nord o5 niIGHRE Pogkin ol 5 S5 P Sirpaskie i e o) AALRARBHEBRY wo
sequences by the
cequences ToraR; § BRShABZ Soritfme P AR o Bap bR 0P 10, 1Bl AR eRNY 6

PCTI US2004/ hd@3FBaineshift ggppenaltpdf $he | engt h of each gap, which need to be

I ntroduced for optimal alignment of the two sequences. The conpari son of

sequences and éét“é?d(ﬁer‘iﬁ'flt@ﬁt@?n d‘é’PE‘é’@FSP’é@ﬁﬁﬁwe‘ﬁépﬁé’é‘ﬁnﬁ’msc%@éuences can
b 5th
Gap pr ogr SR 1o} e aReR BT aSRhe S BREHAThaRER 2IRALROAET 2 | ha

i ncl ude asiBliedmuie 84 afid edn befowad in Kl’uWeth@t@'Mk nMSetpaPBiolagy, Fot@ap extend
penalty of 4, and a framashlfth%ﬁp penalty of 5. As used herein, the term
"hybri di z#5layrfaSensN.¥n @&89) éch @néqum @nd peraqueeisanethedssare or

hybri di zat hj t di t K t.hose 10
ki1 1 eq”t HEERRRLiR P Tak e phd PR Ton RORRS PGP SRl RESEREET) o
Bi ol ogy, #phHuiXtioR¥ofdideRSare ?'Hndlﬁﬂtm’@@so'ai&n @h}%nﬁe/s&ﬁliﬁx@i'ﬁaté‘m's@})naqueous

nmet hods are described in that reference and either can be used

pr ef er r edat aboati°€, €dllostedi bygmetor nivrd washesan DAX 8HOM.1%B13S arﬂ)%ybrl di zation
I n 6X sodium.chloride/sodiumcitrate, (SSC), . at about, 45C, followed by one or
nor e wdshéaothsr 9‘320?]SS@mﬂquJ‘MIéﬁt‘%"dli'ﬁn%ﬁ@tl'ﬂéﬁ 'é%%ﬁ?p‘l"é%ssgtah ngent

hybrldlzatl ng, are h bridjzatio f ol | owed
by one or 48&\/\2?8@% ?‘ﬁbbo%f’ S ohip Sﬁé @&si)gtsgésé%}ﬁgb 136{il ? ﬁ&tlt‘ xarrpl e of
stringent ﬁmﬂéf Xttt bPStrinp&H hybRdisatfneeonitfohs hrediybABizhtiorP 63085€tat

about 45°C, followed by one or more washes in 0.2X SSC, 0.1% SDS at 60°C.

Preferably, stringent hybridization conditions are hybridization in 6X SSC at about

20 45°C, followed by one or more washes in 0.2X SSC, 0.1% SDS at 65°C. Particularly
preferred highly stringent conditions (and the conditions that should be used if the
practitioner is uncertain about wﬁat conditions should be applied to determine if a
molecule is within a hybridization limitation) are 0.5M sodium phosphate, 7% SDS at
65°C, followed by one or more washes at 0.2X SSC, 1% SDS at 65°C.

25 IL-21/IL-21R agonists may have additional conservative or non-essential amino
acid substitutions, which do not have a substantial effect on their functions. A
“conservative amino acid substitution” is one in which the amino acid residue is
replaced with an amino acid residue having a similar side chain. Families of amino
acid residues having similar side chains have been defined in the art. These families

30 include amino acids with basic side chains (e.g., lysine, arginine, histidine), acidic side
chains (e.g., aspartic acid, glutamic acid), uncharged polar side chains (e.g., glycine,

asparagine, glutamine, serine, threonine, tyrosine, cysteine), nonpolar side chains (e.g.,
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about 45C
Pref erably,

foll owed by one or nore washes in 0.2X SSC, 0.1 % SDS at 60C.
stringent hybridization conditions are hybridization in 6X SSC
at about

| | oned by one or nore washes in 0.2 .1 9% SDS at
65C. Par t‘%‘gaﬁ’g&?vggpr eferred highly stringent conditi oﬁgéf&ﬁzp%f‘&%s&’ondi tions
that should be used if the practitioner is uncertain about what conditions
shoul d be applied tq determne if a . nolecule s within a hybridization
limtati oﬂ?ﬂgFevagpgﬁF%’dﬁﬂl%%pWﬂ@?’ Pf’%‘gEjSmé‘F mgihioning typiReaay one or
nore washgs., : | Of ' 25 - L= - . have
nad 1 onayiaBarhedidbthails fe o MAbniiB vif isdtedcindyand ARAERNA $all® e do
not have ¢.g&lysisine plenybildnind, typtophai, histidine).i ons. A "conservative am no
acid substitution" is one in which the amno acid residue is replaced with
an amino acid residue having a simlar side chain. Famlies of amno acid
resi dugs gqy'@@ﬁg’ 'R!o%ﬁ !gi de chains have been defined in the art. These
famliés “TTICT t 0 acids with basic side chains (e.g., lysine,
argi ni ne, hi stirfé nep1/1B R dpofisBused HAthe tnetifodd-and 36MPbi{iSnsAah Be aff! Ut ani c
acid), uncharged polar side chains (e.g., glycine, asparagine, glutam ne,
serine, tHr-2bpolypeptider ©gi, aduman or giumag IL123 potypeptidd, dean hetivedragenegt , 18 WO
2004/ 084835 PCT/ US2004/ 0?@_&&3 alﬁﬁnd' ne, vali nﬁ, | euci ne, isol eucine,
prol i ne, tsﬁ?ﬂ%&aﬂ hean Heh pglyPrRYde omprisigdhy amindacyd $HaUERRSHOUN @S chai ns
(e.g., th 3 b SmidS AP Y iROEIRAE ATBEDS cfd Sleof 0
tyrosi ne, Spheny gl é?\’!rne, tro;slptl&g)%ﬁ'an, H?‘gtClld?neq)gé.lbgelﬁéLo-QIg?L?P%-ng_é[lﬁoé&geoni sts The
| L- 21/10L- ghremgahbwhas $SECHID NO: herastiqaise atldast 86%40 90%4, 65%, 88 dpencan | L- 21

pol ypeptide, .e.qg., a human or, nurine 1L-21 pol ypeptide, or_an active
fr agment ld(en@ffaégwrite).(@-g;, the regienof SEQID b‘éwﬁ@ﬁ@m@ée%mmrgﬂnglthe ami no aci d
sequence

ncoded bSPTIR, bR hofimat B pEAE AR ARG O 7 0 "

| east 85%poI9P8tide 2¥an AW Nraghin thered€(é.&.¢ & muirihe TE120)foyr@ptidé denprgign of SEQ

ID NO | that encodes a mature |L-21 ol ypeptide: I'n another enbodi nent,
t he | L- 21thelanfinqRacid sequence shoavmasrSE(Q IIP INQ:4, onzmsicodesthy aieuagotida sequenge
fragment thereof & murine | L- | g, I sing..the am no

aci drrglgquélm}@ ﬁ%éﬁ@ﬁ%%@o{ pIeeee aﬁ“@%ﬁ’%ﬁﬁ%%@?‘%&?ﬂ% nce 15

shown as §feRtbPoPbh f.-2 P hoBpSftftdaRie afdthéraAshmab Yg. M 6n-BRiAn Saratera nore
identical thereto), or an IL-21 pol ypeptide fromanother mammal, e.g., a

non- hunman bpvinegdnd so dorth.
Amino acid sequences of IL-21 polypeptides are publicly known. For example,
the nucleotide sequence and amino acid sequence of a human IL-21 is available at
20 GENBANK® Acc. No. X_011082. An exemplary disclosed human IL-21 nucleotide

sequence is presented below:

25

30

35

1
61
121
181
241
301
361
421
481
541
601

gctgaagtga
tggcaacatg
caaatcaagc
tgttgatcag
agatgtagag
gtcagcaaat
gaaaccacct
tgattcttat
aaagatgatt
taacttgcag
tattccaagt

aaacgagacc
gagaggattg
tcccaaggtce
ctgaaaaatt
acaaactgtg
acaggaaaca
tccacaaatg
gagaaaaaac
catcagcatc
ttggacacta

aaggtctage
tcatctgtet
aagatcgcca
atgtgaatga
agtggtcagc
atgaaaggat
cagggagaag
cacccaaaga
tgtcctctag
tgttacatac

ggaggag (SEQ ID NO:1)

tctactgttg
gatggtcatc
catgattaga
cttggtccect
tttttcectge
aatcaatgta
acagaaacac
attcctagaa
aacacacgga
tctaatatag

gtacttatga
ttcttgggga
atgcgtcaac
gaatttctgc
tttcagaagg
tcaattaaaa
agactaacat
agattcaaat
agtgaagatt
tagtgaaagt

gatccagtcc
cactggtcca
ttatagatat
cagctccaga
cccaactaaa
agctgaagag
gcccttcatg
cacttctcca
cctgaggatce
catttctttg

Additional nucleotide sequence information is available, e.g., from AF254069

[£i:11093535] which provides a 642 bp mRNA sequence encoding an exemplary IL-21

polypeptide. In some embodiments, it is sufficient to use the region of nucleotide

sequence that encodes mature IL-21, e.g., without a region encoding a signal sequence.
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bovine, and so forth. Am no acid sequences of |L-21 polypeptides are
publicly known. For exanple, the nucleotide sequence and am no acid
sequence of a human IL-21 is available at 20 GENBANK( I pcfgR2000008833 011082.
An exenpYQ@ 80483488 osed human 1L-21 nucl eotide sequence Is presented bel ow
1 gctgaagt ga aaacgagacc aaggtctagc tctactgttg gtacttatga gatccagtcc 61

t ggcaacal phOaRRg%Rld Sqh&ie of 3h Ckeril &%%ﬁﬂi%m@gpgg& gs;%n%el'lZl

caaat caagc tcccaaggtc aagatcgcca cat gattaga atgcgtcaac 5 181
t gt t gat cadsplewgaaaaatt atgtgaatga cttggtccct gaatttctgc cagctccaga 241
agat gt agag acaaactgtg agtggtcagc tttttcctgc tttcagaagg cccaactaaa 301
gt cagcaaat acaggaaaca at gaaaggat aatcaatgta tcaattaaaa agctgaagag 361

gaaaccacchprid RMRGE.IDE %QQMWD@‘?@Q@@@Q@ED@QWIFW Hepnrd21
tgattcttat gagaaaaaac cacccaaaga attcctagaa agattcaaat cacttctcca 30 481

aaagat at ENNBREENV ST KKLERKEPETHYCRROXHREGGR SEHSY BAKRPKEFE ERIFGULOKM 41
taacttgca t t t.gat atag tagtgaaagt catttctttg 601
tatt ccaag&%%gggggﬁé;%lgggl E()%ﬁg ?? {X@d??l onal nucl eoti de sequence infornmation
is available, e.g., from AF254069 35 [gi: 11093535] which provides a 642 bp
MRNA sequence encodi ng an exenplary |IL-21 polypeptide. In sonme enbodi nents,

3 y
it is sufficiehie matuie sequerce is §assd oaPaprirbrNeyaka al. {2000 Aaiuner B Sdritdes
mature | L= i ...a region encoding a signal sequence. 19 WO
2004/ 08483&23\%5‘8?'}%5?0#2?%% 3 The am no acid sequence of an exenplary
mat ur gohuman | L-21 pol ypeptide is presented bel ow

QDRHM | DI VDQLKNYVNDL VPEFL PAPEDVETNCEWSAFSCF KSANT 5
GNNER! | &P Y L REMRERHRT FYBEEE8QERREBNE B VBRUKNYNRLYERTHGSEDS

(SEQ I D NerppaBREVERNEERSALSEERRAOL.KSRRGEANER T TRISIIXK M@ iarirry 2000)
Nature 408:57-63. The full |ength sequence is: 10

MRSSPGNVERHRA. TC R PELEKYRREEEDERBRAMLRQAKMNOHRBLISRIKGPENS. WSEQ ID
EFL PAPEDVRd NCEY\BAFSCFQKAQLKSANTGNNERI | NVSI KKLKRKPPSTNAGRRQ

15
Additional entries providing amino acid sequences for human I1.-21
polypeptides are as follows: gij11141875|refifNP_068575.1| interleukin 21 [Homo
sapiens); gi|11093536|gb|AAG29348.1| interleukin 21 [Homo sapiens];
gil42542586|gbl]AAH66259.1| Interleukin 21 {Homo sapiens];

20 gi|42542588|gb|AAH66260.1] Interleukin 21 [Homo sapiens];
gi|42542657|gb|]AAH66261.1| Interleukin 21 {Homo sapiens];
gil42542659|gb|AAH66258.1| Interleukin 21 [Homo sapiens]; and
gi|42542807|gb|]AAH66262.1| Interleukin 21 [Homo sapiens]. The human IL-21
polypeptide can be a variant of a polypeptide described herein, provided that it retains

25 functionality.

IL-21 polypeptides can be encoded by nucleic acids that hybridize to the
nucleotide sequence set forth in SEQ ID NO:1, SEQ ID NO:3, SEQ ID NO:5, or SEQ
ID NO:7, or the complement thereof, under a condition described herein, e.g., highly
stringent conditions (for example, 0.1X SSC at 65°C). Isolated polynucleotides which

30 encode IL-21/IL-21R proteins or fusion proteins, but which differ from the nucleotide
sequence set forth in SEQ ID NO:1, SEQ ID NO:3, SEQ ID NO:5, or SEQ ID NO:7, by

virtue of the degeneracy of the genetic code can be used. Variations in the nucleotide
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KHRL TCPSCDSYEKKPPKEFLERFKSLLQKM HQHLSSRTHGSEDS (SEQ I D NO 10) 15 Additi onal
entries providing am no acid sequences for human |IL-21 pol ypeptides are as

foll ows: g 41875fret) NP_068575.1 interleukin 21 [Ho i cogill
109353615‘8}%&@@%&3. 11 interleukin 21 [Hono sapi ens]; @T@g@ﬁﬂg@%gbf
AAH66259. 11 Interl eukin 21 [Hono sapiens]; 20 gil 425425881gbl AAH66260. 11

Interleukin 21 [ Hono sapi ens]; 1 142542657] gbf AAH66261. 11 I nterl eukin 21

[ Homp sapicgReice agpet farth an SEQHIDINRALSER l‘di 1 FHQ P NRi50 o0SEQUHBNOShA pi ens] ;
d il4 71 . ' . ' The h

L 21% pot SR rRedRy BARE Ry hoh o) il bR SRMET R hser ci .

provi ded that Jnyet 6ihet BmbodimehtsNehei IRPAVILLYIR ddonist ivohipiprokas can be
encoded by nucleic acids that hybridize to the nucleotide sequence set

forth in Smprismgwm H.-2 5pajypeptidere.g.skhanpmonousne By-25palypepideoo7a or t he
conpl epgent _t her eof nder a.condition described herein,.e.g., highly

T T ngtnt Fegi TRt HAck s BRI = sEoro e Ge.- dgeprepids Gt OST)

pol ynucl epg,i_de | ; F enlirdhi ; hinS: QN ARt el ns,
but i chogh T S b el e et br B b oot (VTR ™

SEQ | D NC(ir3gmé&HQ hdaviChain const&HQegitndNT the varyousvusatypes, iatluding: tgle igGacy of
the genetjc _code can be used, Variafjons in the nucleotide 20 WO
2004/ 0848@§3pka$@%@lﬂf’eb§éfg% Inga'llerg@é asset forth in SEQIDNO |, SEQID

NG 3, SEQID e |, € | \hiions or
by i nduced mﬁ?@gﬁnﬁ@dg%ﬁd@l%@%ﬁgrgz.h?qveﬁa I%é F%%H(gar{cegﬁlonrcl};cﬁ ﬁéﬂéﬁtgl t he
| L- 2110/ LorAL-R Ragageiit tb shesetortd mbiepy. O czieRampleikiftidiog proteih kca Incheapept i de,

e.g., human or nurine IL-21 pol ypePtide, or a5 fragnment thereof and, e.g.,
fused t o, Peptidediker, i, atpgptide bnker of ahauy Ado 20 duoredreferably, 3¢ 10, araigoA  MBP

PoL YDt S4B B MR AR b0 R BARA S Pesasofh o
19G 1, | o peptidiPaket BFlectedfrorh & groh)CuhsistiiPof &N SeflFAsn, Thearldiglaon
proteins may additionally include a |linker sequence joining the IL-21 10 or
| L- 21 R f thegeptide linker includss o falyBsr elepent=-dn othen ambediments, thesfusion pradeisi n can
' nel qu %includes a peptide linker and the peptide linker includes a sequence having the formula
(Ser-Gly-Gly-Gly-Gly, SEQ ID NO:11), wherein y is, e.g., 1, 2, 3, 4, 5, 6, 7, or 8.
In other embodiments, additional amino acid sequences can be added to the N-
or C-terminus of the fusion protein to facilitate expression, detection and/or isolation or
purification. For example, IL-21 fusion protein may be linked to one or more additional
20 moieties, e.g., GST, His6 tag, FLAG tag. For example, the fusion protein may
additionally be linked to a GST fusion protein in which the fusion protein sequences are
fused to the C-terminus of the GST (i.e., glutathione S-transferase) sequences. Such
fusion proteins can facilitate the purification of the fusion protein.
In another embodiment, the fusion protein is includes a heterologous signal
25 sequence (i.e., a polypeptide sequence that is not present in a polypeptide encoded by a
IL-21 nucleic acid) at its N-terminus. For example, the native signal sequence can be
removed and replaced with a signal sequence from another protein. In certain host cells
(e.g., mammalian host cells), expression and/or secretion of IL-21/IL-21R agonist can
be increased through use of a heterologous signal sequence. IL-21R proteins and

30 fragments thereof can also be produced using similar methods, e.g., to provide an

immunogen to obtain agonizing antibodies that interact with IL-21R.
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peptide linker, e.g., a peptide linker of about 4 to 20, nore preferably, 5
to 10, amno acids in length; the peptide linker is 8 amno acids in

| engt h. amno acids in the peptide linker j fromthe
group coﬁgng%h85%$ Gy, Ser, Asn, Thr and Ala; the peﬁépighﬁﬁh@gp i ncl udes
a Gy-Ser elenent. In other enbodi nents, the fusion protein 15 includes a
peptide |linker apd the peptide |.inker includes a sequence, havj the formul a
(Ser-Qy-Qy- d\yﬂv@eﬂ,c %éﬁﬁ%pm&flmmgwa@«dewwtadaé’ fpeompinagt D¥A ;5 6,

7, or 8. @5y etelalt | dnkOR éﬁﬁ | fgs can be added
to the I\I—tls%}}n?@%?'efrgn nus %@rl?ﬁhé L%éct)llﬁ pri)nt el nﬂlt%c??ﬁgg?ﬁ?oﬁm expressi on,

det ect i orsequehces are dighretitogetltsr infitafriefin @adardance Wath coxnaemional tethniduebysi on
protein may be linked to one or nore additional 20 noieties, e.g., GST

Hi s6 tag,e&Lmnployingdrurixendsd er staggerepdeddarminbfaziligatien; resiastiangmaymy be

| i nked.to,. T fusi rotein.in Whiche-the .fusign protein seguences are
fused 3o UReten & PRl Bh Ph B R hiRg it Ebattals Sufk & RBRIFAES)
sequencesalkaditiebhoéphata3e trRitaieat oSaveaiuddrsirdbld Rifing, HdRHEJhaticliga0ion Ofn t he

fusion protein. In another embodi ment, the fusion protein is 1ncludes a
het er ol oganathes eghadiniRt,dhejfnsionegene can be synthesized by corvestiona technigues i s not
present in ol ypept. i ncoded. by a,. I L-21 n ei c id) at its

R tor m nugcfiafe aisird BNA STSIAst. Alsmaeyn HERaTwditahtn SFeshved and
repl aced ghdnlers SR anIQPR USHp 2h OB PRRI RS IhaPEI9k Bibdito domflEhERLA,_host cel |'s
(e.qg., mam‘%ﬁ an host cells), e%pressf?,gln and/aoél secré)t(% on of | Llfg’Zl/ IL-21R
agoni $0 caverhdngs betercem seal coiseauinie gese fragmenth ttabcal suhseipientlgbabneelgdence.

I L-21R proteins and 30 fra&rr;p ts thereof can al so be produced_ using simlar

met hods, #@dgeamplified to\generaten chimaiir gghssearenss (SeenfongxAMpIEnusiel 68 es t hat

&
Fuston pr SEe! G VRN ER b AU e B S 1 I M A 2 5ee B ques. “For

exanpl e, Mdfeover aimpiegpreedomyedtors atd@nithérciatlgavaikodle/henincdée a Gsipences are
ligated together in-frame in accordance with conventional techniques, e.g.,

by enpl oyinaigtiieg andradegionrof ¢p ameguinoglebelin heavirichain}. oAn [L-ga{ILZIR restriction
enzy 5 digestion.to ovide fo ropriate termni, filling-i.n, of
Conesilie drdst seeoding nylecaad canbe Iphetinla Sch an expression westenich BALMs o
undesi rabhgioh Shélbfs itk BEMIR the ImBiBhodBbullroffipt her embodi ment, the
fusi on gene can synt hesi ze y conventTonal ‘techni ques i ncluding

aut omat ed DNA Bysohfecsntielirhents)l the fusédn padypepti®ésiean epist 49 slioneets, alictpsne

fragnents can be carried out using anchor prinmers that give rise to
conpl emendigieps (e.g., homo- or hetero-dimers) or trimers. The first polypeptide, and/or nucleic

acids encoding the first polypeptide, can be constructed using methods known in the art.
20 In some embodiments, the first polypeptide includes full-length IL-21/IL-21R
agonist polypeptide (e.g., IL-21 itself). Alternatively, the first polypeptide comprises
less than full-length, IL-21/IL-21R polypeptide. A signal peptide that can be included
in the fusion protein is MPLLLLLLLLPSPLHP (SEQ ID NO:9). If desired, one or
more amino acids can additionally be inserted between the first polypeptide moiety
25 comprising the IL-21/IL-21R agonist moiety and the second polypeptide moiety.
The second polypeptide is preferably soluble. In some embodiments, the second
polypeptide enhances the half-life, (e.g., the serum half-life) of the linked polypeptide.
In some embodiments, the second polypeptide includes a sequence that facilitates
association of the fusion polypeptide with a second IL-21/IL-21R agonist polypeptide.
30 In preferred embodiments, the second polypeptide includes at least a region of an

immunoglobulin polypeptide. Immunoglobulin fusion polypeptide are known in the art
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10 overhangs between two consecutive gene fragnents that can subsequently be
annealed and reanplified to generate a chineric gene sequence (see, for
exanpl e, Ausubel et al. (eds.) CURRENT PROTOCOLS | N MtFgthetkodsssd OGY, John
W ey &WEHMH4/08483D)  Mbreover, nmany expression vectors are commercially
avai | abl e that encode a fusion nviety (e.g., an Fc region of an

I mmunogl odnd dre déseaibyd ahag.nlJS Patent Nod 19,516,964% 5122 5663805, 42 8.480;08)5 1ug582uc! ei
acid can be cloned into such an expression vector such that the fusion

noi ety i so 14hk&b and 56452095t 0 t he i mmunogl obulin protein. In some

enbodi nent s, yf;]e Oté"tésén%b &L’thetgé kéigﬁdﬁé‘f&ggﬁﬂp‘%éO?%Pg%S'%@ﬁ@%ﬁ%} such as diners

(e.g., hono- ero-dinmers) or tri I de, and/ or

nucl ei ¢ igrhhfo gotidiki podypepedd.| AREmBM IR RS dednd FGIvpdptide Omprisisliad usi ng

)]
met hods known in the art. 20 In sone enbodinents, the first polypeptide
i ncl udés than full-tangthhimmurogiobulin pRlypapiéde, sg., pdiegyegtainddightchyin, Fab- 21 itsel ).

Al ternatiyel v, the first pol tid i | than ful | -1 ength,
121/ 1 LB Boi% Spiihaccond £ Rspidssa ieludaile hesty handlenuded in the
fusion pr %ﬁhﬁbg&d\ﬁ%ﬁ&&%&%&l W&t 8an inkfudgﬂ% Fcex%gilo%‘?a&f for &

am no aci ds can addit |y be inserted between the tirst polypeptide
noi ety 25incoumoglebulin gohgpeptid@1/ 1L 21 R agoni st noi ety and the second

pol ypeptide nojety. The second pol ypeptjde |s preferably soluble. In sone
embodi nents, t ogg‘c%@dsuasmwegﬁmeg erbmFRtide ha ek aftectyy fugctiqnethet they he

serum,pal ' t ! ' | engs, the second
pol ypégt i %i%éc:u%?%ﬂcgg)sn Jf‘é‘é’&ﬁéﬁg‘éB?%}ﬁ‘?ﬁ%‘?ﬁ?%{‘@mg@s‘%%’ﬂ%ﬁ % t he fusion

pol ypept i effectdrtfinctiohciacindes for edaniple, 3 x’é’ce'pmrﬁiﬁdin?ﬁbﬁwﬂérdﬁxaﬁ&m drfd preferred
enbodi ments, the second pol ypeptide includes at |least a region of an

i munog! ot deplesimieyasByity tee forenemplg B Rateat Nas6.436,3 M0y pdehpdseforr e known in

the art 22 O 200 8 4/ 008833  an re,described.in e.g., US
pat ent - NoRSag TRA MR ety e Qe e it ion AR5 ReB4Y SRBLIER ka3,

5, 455, 165in thb ag O oRSERBGdTRBASthe BN psgpﬁlnmlmpw bflfo GETHNYfSEhe fc
full-length imunogl obulin polypeptide. ternatively, the second

pol ypdpt i theeptonpini anedtenative embodiment, the secendypdiypeptide bag lobudrine afbiniyyept i de,
e.g., ah av§ cpainzt Iight chain, Fab, Fab2, Fv, or Fc. The second

pol ypept i &R cORRIGM pERteip{ddheavy chain of an i mmunogl obulin pol ypepti de.

ggfy; gg?i”ge@' ¥RE Rl 1§28 NN R ABokiftSoTynubeBli@R diicrfad HefBRVARGHELUI I N
operably linked to an expression control sequence such as the pMT2 or pED expression
vectors disclosed in Kaufiman et al., Nucleic Acids Res. 19, 4485-4490 (1991), in order

20 to produce the protein recombinantly. Many suitable expression control sequences are
known in the art. General methods of expressing recombinant proteins are also known
and are exemplified in R. Kaufman, Methods in Enzymology 185, 537-566 (1990). As
defined herein “operably linked” means enzymatically or chemically ligated to form a
covalent bond between a particular polynucleotide encoding a protein of interest and the

25 expression control sequence, in such a way that the protein of interest (e.g., IL-21 or
another IL-21/IL-21R agonist) is expressed by a host cell which has been transformed
(transfected) with the ligated polynucleotide/expression control sequence.

The term “vector”, as used herein, is intended to refer to a nucleic acid molecule
capable of transporting, or sustaining maintenance or replication of, another nucleic

30 acid to which it has been linked. One type of vector is a “plasmid”, which refers to a

circular double stranded DNA loop into which additional DNA segments may be

ligated. Another type of vector is a viral vector, wherein additional DNA segments may
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In sone enbodi nents, the second pol ypeptide has | ess effector function that
the 10 effector function of an Fc region of a wild-type i munogl obulin

heavy chai F fector function includes for exanple r

bi ndi ng, %‘g?‘f’ﬂﬂ@wg fixation and T cell depleting acti WF@S%@%&%&
exanple, US Patent No. 6, 136,310). Methods for assaying T cell depleting
activity, F¢c effector function, and anti body stability are known in the

art. In obfligatebiatontbsvirahgenomeo (eerighl Yasiqss rigesapable pbawtonomensaeplicatiop for t he
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agoni st - paHigiA of UL atitfsardespidonth® thaltfthAial vEBYrCOURRIEABEN(elgl, MoRd to an
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between a particul ar polynucl eotide encoding a protein of interest and the
25 expr esYcrs cOnsHRpY s €3peestian vegiors e An genggl, expaessianevegtoss ef willy in nt er est

.0., IL-21 t .L-21/1-21R I St ). | db host [
Wi oh nasihamRinepCRRA Brbrbnd b Rern el i [ GaRgresem 2 Ot ©€
pol ynyg! egfetARAGHRBRSMAIT HAMVEQbr SRS R iri[&%h&r@’eﬁb]?\eégﬁie%ﬁsﬁiﬁ% {tieed

herein, is intended to refer to a nucleic acid nolecu capabl e of
t r anspor t inegt, coommenly usédnormy ofwector Ndoweveprthe syyenteert isontended tanadlder nucl ei ¢

30 acid to B,hich it hats been |i nked. Cge t.gle of vector js a "plasmd",

whi ch r ef $4c8 other forms; qf expressign yegtarssguc ﬁﬂ&é DREOTH S8 1 5P BCaRAN dRESHYS ¢ i onal
DNA segne bi ] : ' | vect or,
wher o - adty sy SRHERLE i ARk dR e R s e Rl Gos653  be
| i gat ed i funotidtise viral genone. Certain vectors are capabl e of autononous

replication in a host cell into which they are introduced (e.g., bacterial
vect orld havi ngThe teamt spguigtorysequange’ors 1ntendddde inclides prorapietso arlane@ismal i an

1200 o Wity SRR B SRR LRV BRI e B R 25 oo
cel I, andyhiFition ér ttarfsRiBlbh SR iRGAnABbOREchAT genksl eSitdsreg@IgidPEquendes 82V ET
certain vectors are capable of directing the expression of genes to which
t hey described, for example, in Goeddel; Gene Expression Technology: Methods in
Enzymology 185, Academic Press, San Diego, CA (1990). It will be appreciated by
20 those skilled in the art that the design of the expression vector, including the selection
of regulatory sequences may depend on such factors as the choice of the host cell to be
transformed, the level of expression of protein desired, etc. Preferred regulatory
sequences for mammalian host cell expression include viral elements that direct high
levels of protein expression in mammalian cells, such as promoters and/or enhancers
25 derived from FF-1a promoter and BGH poly A, cytomegalovirus (CMV) (such as the
CMYV promoter/enhancer), Simian Virus 40 (SV40) (such as the SV40
promoter/enhancer), adenovirus, (e.g., the adenovirus major late promoter (AdMLP))
and polyoma. For further description of viral regulatory elements, and sequences
thereof, see e.g., U.S. Patent No. 5,168,062 by Stinski, U.S. Patent No. 4,510,245 by
30 Bell etal. and U.S. Patent No. 4,968,615 by Schaffner et al.

The recombinant expression vectors may carry additional sequences, such as

sequences that regulate replication of the vector in host cells (e.g., origins of
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are operatively linked. Such vectors are referred to herein as "reconbi nant
expression vectors" (or sinply, "expression vectors"). In general,
expressi Q. vect o of utility in reconbinant DNA technique ften in
the form zoﬂ‘f/gséﬁsds. In the present 10 specification, %‘gf}!alé%‘??‘{i&’s d
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The IL-21/IL-21R agonist protein or fusion protein thereof may also be
produced by operably linking a polynucleotide encoding such a protein to suitable
20 control sequences in one or more insect expression vectors, and employing an insect
.expression system. Materials and methods for baculovirus/insect cell expression
systems are commercially available in kit form from, e.g., Invitrogen, San Diego, Calif.
U.S.A. (the MAXBAC® kit), and such methods are well known in the art, as described
in Summers and Smith, Texas Agricultural Experiment Station Bulletin No. 1555
25 (1987), incorporated herein by reference. Soluble forms of the MU-1 protein may also
be produced in insect cells using appropriate isolated polynucleotides as described
above.
Alternatively, the IL-21/IL-21R agonist protein or fusion protein thereof may be
produced in lower eukaryotes such as yeast or in prokaryotes such as bacteria. Suitable
30 yeast strains include Saccharomyces cerevisiae, Schizosaccharomyces pombe,
Kluyveromyces strains, Candida, or any yeast strain capable of expressing heterologous

proteins. Suitable bacterial strains include Escherichia coli, Bacillus subtilis,
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5 nethotrexate, on a host cell into which the vector has been introduced.
Preferred selectable marker genes include the dihydrofol ate reductase

(DHFR) gene e in dhfr- host cells with nmethotre

sel ectio%@h%’%"?gtion) and the neo gene (for 418 seﬁ@ﬁ?@m/gosﬁ?:’numer of
types of cells may act as suitable host cells for expression of the 10

| L-21/1 L;)%}R agoni st protein or, fusj i)n protejn thereof. Any cell type

capabl e @M pdhiryriv,er ayrhactenal strain capable of expressinghgterolagons). * Sui t abl e
manmal i a%;&@ﬁfs. cells include, for exanple, nonkey COS cells, Chinese

Hanst er ary (CHO cells, human kidney 293 cells, human epidermal A431

cells, human Qaloag@mbodiment, BT @rdduced i\a Baceeial &ithohthesighal sgfleacared
primate cell lines, normal diploid cells, cell strains 15 derived fromin
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suitable 20 control sequences in one or nore 1nsect expression vectors, and
enpl oyi ngctive primerstactixp massiabnSevesalanethodstfer obthigingmdmeetiy fdded or

bacul ovi rus/insect cell expressi.qn syst are . comercial |y available in
it T or miEEAOERSprOteins fram Bagterialanciupipn BodiearE known in Beart. (TS \nxBA( 1)

Ki t), andn&hsds gAY nitife y&ﬁﬁmmg\m proteid Folthe ilﬁfusﬂ)‘?xs&fd'ié%,e@len' n Sumers
and Smth, TexaS Agricultural Experinment Station Bulletin No. 1555 25
(1987)0 idenatupog thequtotear eomplbtely esfing 2clwetropiolageite f orns of the MJ 1 protein

may al so be produced .in insect cells usjng, appropriate isolated
pol ynucl eot i de¥Whes cypéeine residyes arspresentaniths primaryanyino agid sequepgg pitho1 R

2901 St Bk, ol E AR RBLNASHE Y ifcn RERGHEE kY| over

eukaryot €s such das rokaryotes such as eria. éuitable 30

yeast st rfaiigtidn's¥l diglefi flssrds (€ gY & eedoxafysteind.i GeherabalvtRods A edfaldinp/aes ponbe,
Kl uyver o%ces strains, Candida, or an i/east strain cafabl e of expressing

het er ol oghislosedimKehne, Meihi Enpyine, b&%1%4-124 (1900} ERD43322 iand Bdcheri chia col i,
Cyphi Kr DAo-617 shynn st D) EEAR R CEBLITE TP xitbeden BB MBRS! of ogous
prot el ns.method for refolding IL-21 produced in bacterial cells. For example, rlL-21
(recombinant IL-21) is expressed as insoluble inclusion bodies in E. coli, then
solubilized (e.g., using a denaturant) and refolded by using a modified dialysis method
in which redox reagents are introduced.
20 The [L-21/IL-21R agonist protein or fusion protein thereof may also be
cxpressed as a product of transgenic animals, e.g., as a component of the milk of
transgenic cows, goats, pigs, or sheep which are characterized by somatic or germ cells
containing a polynucleotide sequence encoding the IL-21/IL-21R agonist protein or
fusion protein thereof.
25 The [L-21/IL-21R agonist protein or fusion protein thereof may be prepared by
growing a culture transformed host cells under culture conditions necessary to express
the desired protein. The resulting expressed protein may then be purified from the
culture medium or cell extracts. Soluble forms of the IL.-21/IL-21R agonist protein or
fusion protein thereof can be purified from conditioned media. Membrane-bound forms
30 of MU-1 protein can be purified by preparing a total membrane fraction from the
expressing cell and extracting the membranes with a non-ionic detergent such as Triton

X-100.
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In one enbodi nent, 1L-21 is produced in a bacterial w thout a signal
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immunoaffinity chromatography. Finally, one or more reverse-phase high performance

-
o

liquid chromatography (RP-HPLC) steps employing hydrophobic RP-HPLC media,
e.g., silica gel having pendant methyl or other aliphatic groups, can be employed to
20 further purify the IL-21/IL-21R agonist protein. Affinity columns including antibodies
to the IL-21/IL-21R agonist protein can also be used in purification in accordance with
known methods. Some or all of the foregoing purification steps, in various
combinations or with other known methods, can also be employed to provide a
substantially purified isolated recombinant protein. Preferably, the isolated
25 TIL-21/IL-21R agonist protein is purified so that it is substantially free of other
mammalian proteins or, if produced in bacteria, substantially free of other bacterial
proteins, e.g., endotoxins.
In other embodiments, the IL-21/IL-21R agonists are antibodies, or antigen-
binding fragments thereof, that bind to, e.g., IL-21R, preferably, mammalian (e.g.,
30 human or murine) IL-21 or IL-21R, and activate an IL-21R activity.
As used herein, the term “antibody” refers to a protein comprising at least one,

and preferably two, heavy (H) chain variable regions (abbreviated herein as VH), and at
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The 1L-21/1L-21R agoni st protein or fusion protein can be purified using

nmet hods known to those skilled in the art. For exanple, the IL-21/1L-21R
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the isolated 25 I1L-21/]1: 21R agonist protein. is purified so that it is

subst ant i Hehtimmuynoglpbulip ghains, yehersin theegypand hight gmmuynoglobulin ekains ase pact er i a,
bst ant i t . [ al j . t.oX| . th
enbod Tsentereeiedy e HinnAgt SR, THBHEL chan fonthant SRR PEhfBrse? 0 0"

f r agnent s of feecdtimaihsd) @H ICHL i CH3 9 The lightZhiin donStasf @Blon.is beHpideddf (€. 9.,
30 human or nmurine) IL-21 or IL-21R and activate an IL-21R activity. As

used her ebng derhaint €b.mThaverighlelgegiondfthe heayy ang lighe¢hainseeptainsiatynding | east
one, | and el el AR Ry S8 H) THOTRR I ¢ RS RN 2 e
mediate the binding of the antibody to host tissues or factors, including various cells of

20 the immune system (e.g., effector cells) and the first component (Clq) of the classical
complement system. -

As used herein, the term “immunoglobulin” refers to a protein consisting of one
or more polypeptides substantially encoded by immunoglobulin genes. The recognized
human immunoglobulin genes include the kappa, lambda, alpha (IgA1 and IgA2),

25 gamma (IgG1, IgG2, IgG3, IgG4), delta, epsilon and mu constant region genes, as well
as the myriad immunoglobulin variable region genes. Full-length immunoglobulin
“light chains” (about 25 Kd or 214 amino acids) are encoded by a variable region gene
at the NH2-terminus (about 110 amino acids) and a kappa or lambda constant region
gene at the COOH--terminus. Full-length immunoglobulin “heavy chains” (about 50

30 Kd or 446 amino acids), are similarly encoded by a variable region gene (about 116
amino acids) and one of the other aforementioned constant region genes, e.g., gamma

(encoding about 330 amino acids).
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of the cl¥EanddH dewaips efrdamglearmeef anastibedy (NardAh fragmentt(¥¥ard et al.,

subst anc PEY) Rantsttdi'B4#-paed, RbGh ShOvFR S5 Vel 8ol FREsAn BREAD P
i mmunog! Oébﬁﬂl&n%%?gd&minﬁggﬁ)éﬁodéﬁ?y iheARore2aldRgh i ¥worddthaitA2) . 25

gamma (1gG, 1gQ&x, epsilon and nu constant region genes,
as wel | afsthe Fe fragmieat ViLnand G| adewcoded fonby a¢paeate geriesthgye oasbe jourded; | engt h

I munQgl obylin "ljght chains" (about 25 Kd or 214 am no acids) are encoded
by a ¥ ri%v%reF@angnfg@ Sugbyarramebe i sn%iﬁdﬁfmmemgﬁas 3cids) and a
kappa or [ : : ' g&{a\l;t . m r.m ull-length

[ rrrprEnogI o%ﬁ@%ﬁtﬁg%\%ﬁ%éﬁ}ﬁ%m?avblgut grg%lgﬁsd or ﬁgﬁggrﬁd%gﬁlggfds), arg

si m | ar | ymehears (krdwnaas\siriglakhain Fe @ichn); geseg.( Birdwk all {B88) Science

242:423-426; and Huston et al. (1988) Proc. Natl. Acad. Sci. USA 85:5879-5883).

Such single chain antibodies are also intended to be encompassed within the term

20 “antigen-binding fragment” of an antibody. These antibody fragments are obtained
using conventional techniques known to those with skill in the art, and the fragments
are screened for utility in the same manner as are intact antibodies. An “‘effectively
human” immunoglobulin variable region is an immunoglobulin variable region that
includes a sufficient number of human framework amino acid positions such that the

25 immunoglobulin variable region does not elicit an immunogenic response in a normal
human. An “effectively human” antibody is an antibody that includes a sufficient
number of human amino acid positions such that the antibody does not elicit an
immunogenic response in a normal human. Human and effectively human
immunoglobulin variable regions and antibodies can be used.

30 IL-21 or IL-21R proteins may be used to immunize animals (e.g., non-human
animals and non-human animals include human immunoglobulin genes) to obtain

polyclonal and monoclonal antibodies which specifically react with the IL-21/IL-21R
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am no acids) and one of the other aforenentioned constant region genes,
e.g., gamm (encodi ng about 330 am no acids). 28 WD 2004/ 084835

PCT/ US20 As used herein, "isotype" refers tot ' cl ass
(e.0., IS\@P&B@%}@:‘? that is encoded by heavy chain consl{tgrmgz@g%:;genes.
The term "antigen-binding fragnent” of an antibody (or sinply "anti body
portion," or "frag s used herein, refers tg one or nore fragnents of

DOTLI T gt REoRim andovich maay acuvals An Mr2  RoSHFh gntootksaty beahippeds nd ¢ o an

antigen ( , 210 & Melell sq;'!p ] Lthin the
term "ant ?S@ﬁ%‘% énnéﬁ%g” 2#@13#& n§$ p%l}lé}gh?%b%%f‘hoe (%EP@ i%ge ragnent,

a nonoval SfL-21AKR. Thenspsde igmunbgenk additionalil m&3tcontsin aldysteiagnésidiie (ii) a

F(ab')2 fragnment, a bivalent fragnent conprising two Fab fragnments |inked

by a di sulaf thgsahoxplferminus,aadigrgepaivgatadda a haptensuch asckeybolerdimgpbnt consi sti ng

f the vH d CHL ' =y f { St the .VL d VH
Gormai e ofeogyatin GCLR, "Ruakibid) dRofde LARRBERs HEDBE ndtedby tetfaeing o
(1989) Natiyrosing fekidued whthGhlfatehitfrosine Rssidues Mettddyrb eflzingREcH Vi) an

i solated ‘conplenentarity determning region (CDR). Furthernore, although
the two deeplides areoknawmeinfthe airtafprexample) asan®&. YHMeanfeld oldaher.CheimBosepar at e
genes, th j QLped, 15 usin reco[méé% o] a synthetic

i nker th%’gﬁ‘@bf@@hgﬁrt‘-&aﬁsm ky.£t 3l Lstr{?m’tlgt gﬁ?lﬂ%ﬁ&i n in which the
VL and VH regi Qfiindfnbn ﬁaaﬂam?&vag iR LIRS LSO AFR Shfigke Chai n
Fv (scFv); see e.g., BPr 0et atl (198(8 ‘ﬂ%zldgnce 5%4?%2%@” an§ Hgston et
al . (1BB8)geRtrated ublagtrandgenit misei carryisg tibhbRatinhB@Ryglobufingdened natheethahai n
anti bodi es are also intended to be enconpassed within the term 20

"ant i gen- B&EOHSE YYstEEretRienasytes froghthessympseemeaucedmmuzsd with theantigen e

obt ai ned ' G t,l 24 | I: in the
o0t o (TP CROUER D Phtuck RGO AHE It et R bl sBihC LTS e

i ntact antaffisitleefor epitopes fffoRe b humhal prdieifidsee, ¢. 5YWO 910006, W9 i/8dii4e; r egi on i s
an i mmunogl obulin variable region that includes a sufficient nunber of

human fr an¥ERA0INBRYW QO2@3BbEiLanbers, Nuettal+ 19968 Nanere 398i85uidy Gotsal i n
A of ot e 1A AP ey P ARIRETD S & AoV RErdrabB et 1 i ont
number of QyNYeY SNEEN1 -85 BRESIeMALE a5 1998 YARUMWIRoPTEBIOdTusINES enl €l icit
an i nmmunogeni c response in a normal human. Human and effectively human
1993 PNAS 90:3720-3724; Bruggeman et al. 1991 Eur J Immunol 21:1323-1326).
Monoclonal antibodies can also be generated by other methods known to those
skilled in the art of recombinant DNA technology. An alternative method, referred to
20 as the “combinatorial antibody display”” method, has been developed to identify and
isolate antibody fragments having a particular antigen specificity, and can be utilized to
produce monoclonal antibodies (for descriptions of combinatorial antibody display see
e.g., Sastry et al. 1989 PNAS 86:5728; Huse et al. 1989 Science 246:1275; and Orlandi
et al. 1989 PNAS 86:3833). After immunizing an animal with an immunogen as
25 described above, the antibody repertoire of the resulting B-cell pool is cloned. Methods
are generally known for obtaining the DNA sequence of the variable regions of a
diverse population of immunoglobulin molecules by using a mixture of oligomer
primers and PCR. For instance, mixed oligonucleotide primers corresponding to the 5'
leader (signal peptide) sequences and/or framework 1 (FR1) sequences, as well as
30 primer to a conserved 3' constant region primer can be used for PCR amplification of

the heavy and light chain variable regions from a number of murine antibodies (Larrick

et al.,1991, Biotechniques 11:152-156). A similar strategy can also been used to
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I mmunogl obul i n vari abl e regi ons and anti bodi es can be used. 30 IL-21 or

| L-21R proteins may be used to i nmuni ze animals (e.g., non-human ani mals
and non- il s i nclude human i munogl obul i n gene t ai

pol ycl ony@ﬁm’g’gcl onal anti bodi es which specificall y%)rcéllétgstzg%/@h&?he
IL-21/U, -21R 29 WD 2004/ 084835 PCT/ U52004/ 008833 agoni st protein and which

may activate an IL-21R Such antibodies may be obtained using the entire

| L- 21/ | L- 2nRlifiglurnan heavyiand highkchaim vanableagginns fromhumesi angibbdiag (famtick  of

I L-21/1L- 21R. epti.de.i munoge ddi tional | y contain a cysteine
resi due ﬂ‘iﬂ@irﬁﬁ@?% GozmRarn ?r}‘zﬁgo rt& E@’&’r‘ff‘ﬁ)é&’ngdog‘d]g)-hapten such as
keyhol e |inpet c&,ifeA®aydydies( fktdii Lk | ' s may be
gener at ed by rep"ggi ng tyrgsi n'eﬂ)d}nﬁgﬁgﬂé@%ﬁm@{d#lgtﬁledg%’%gﬁﬁe resi dues.
Met hods f qurodiged bie sdcambinantiDINA feejmidessknawa ik tioanart.i Fortdxampld, a gbws exanpl e,
as in R P. Merrifield, J.Aner. Cgem Soc. 85, 2149-2154 (1963); J. L.

Kr st enahs ipcoding the Fc cepsiantrggipn opa muring (prieshenspegigsiaronasiasal aridedwnt i bodi es

(mAbs) dir ' L ) L= e i ng._.
{Fanageni dgieale RUBEDR dilf febullioh erAhRsa8 Rrtitte A€ ARICERLERE IR Riltine |
nmouse systRMindiht eqsioNeRpIioNbf DgaR ent@lif@e RumaiiFe Rondtadégsliswi th t he
antigen of interest are used to produce hybridomas that secrete hunman mAbs

wi t h specishbsituted {sepiRobinson gt ale fntemmptienal PatentPuhlieatiopPOTAIIBH/@2269; €. g., WO

91/ 00906, WD 91/ 10741; 92/ 03918.. 17: N. | . 1994
Nat ur o396 0He e Eutnam Patal Roplication Th4. 8 anigueliy B chitopbin ety
Morri s, .‘ﬁ)ﬂ’ric?t%n P11.4969 RorsSifet ﬁN?%b@g?ﬁﬁﬂatent%qplicm ﬁi@ﬂ@?ﬁegggfg

Bruggenan et al. 1993 Year | mmuno 40; Tuaillon et al. 19 eNrAS
90: 3720- 3%24l, IReumpyenaMprlication WIY 86/011533] IGabillyodt aR 11.33P8erk NG 1,8 161565 | onal

ant i bodi es al so_be generated by oth t hods kn to . those skilled in
the art ofcq%ggoﬁﬁingwp%ﬁﬁt@&m?‘ﬁwn ﬁ?’@f BFﬁ%rtthE\eﬂ%gtgh%be,”c? eferred to
20 as the,! i 4 t Vo X .ay39_ S ped to
Cdont i1y Anq ORISR LI a1 IBTIRIOAS DA SHso, PRI 2 o 1 0B, BT

speci fi ci t139:3300-3626; im attal. |(198%0) ANAS D2 EB; Nistdpluenétl al.a098 1) Tdne Rdsf or

descri g i ons of conbinatorial anti bodé di sgl a; see e.g., Sastry et al. 1989
PNAS 863 5AI99HA9S; Blood|et ak G Spdatiie 414480-449mnd Shawat khnthSS, &iNatl . 1989

PNAS 86: 3833) . Af Al k& ng an animal with an i rmunogen as 25 descri bed
above, theé f’i@f)%l?b‘rlgggjlj?g%)re of the resulting B-cell pool is cloned.
Met hods are gegeaitodyoPaiinmhogbbdinhath ddnePihanted BYGfetiidstikagwhar i abl e

regions of a o _
in the art. Humanized antibodies, including humanized immunoglobulin chains, can be

generated by replacing sequences of the Fv variable region which are not directly
20 involved in antigen binding with equivalent sequences from human Fv variable regions.
General methods for generating humanized antibodies are provided by Morrison, S. L.,
1985, Science 229:1202-1207, by Oi et al., 1986, BioTechniques 4:214, and by Queen
et al. US 5,585,089, US 5,693,761 and US 5,693,762, the contents of all of which are
hereby incorporated by reference. Those methods include isolating, manipulating, and
25 expressing the nucleic acid sequences that encode all or part of immunoglobulin Fv
variable regions from at least one of a heavy or light chain. Sources of such nucleic
acid are well known to those skilled in the art and, for example, may be obtained from a
hybridoma producing an antibody against a predetermined target. The recombinant
DNA encoding the humanized antibody, or fragment thereof, can then be cloned into an
30 appropriate expression vector.
Humanized or CDR-grafted antibody molecules or immunoglobulins can be

produced by CDR-grafting or CDR substitution, wherein one, two, or all CDR's of an
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di verse popul ati on of inmunogl obulin nol ecul es by using a m xture of
oligonmer prinmers and PCR For instance, m xed oligonucl eotide priners

corresponding to the 5 | eader (signal peptide) seque / r amewor k
1 (FR1) M%@H@%@?ﬁ as well as 30 priner to a conservedngﬁ@%gflg(%?&r egi on

primer can be used for PCR anplification of the heavy and |light chain

vari abl e reqgi onsg [from a. nunher af ri ne anti.bqdi es [ck et al., 1991,
51 ot echn HUGURAEOBUR i AR AR e Rlpr el SeF sl BRI s oM o 30 W
2004/ 0848358 KA MS3P095 0688 3Perhsevh ef N. Wgz%@\%g%?mwgagmgr &hiifogyari abl e

regions fromhuman anti bodies (Larrick et al., ods: Conpanion to
Met hods i ¥ femwmneb|16d34033-H060;1Winter URiS;a25]53 9atheicondhtsf all o wWiiihraye chi mer i ¢

i mmunogl obul j n chai ps, can be roduced by reconbi na t. echni qyes known
1t hear Berekg s e A R s e Wit BEber BRI SR GGPBoRT o
murineg(o | . | : IS0l d wth
ostri ot ouRE Nty BERELTS breBBRARy aniaRt idtboics (BKRHAR APIENRETET T 1 e
equi val enp1§8638ApfiledfondMgrehe26c DRI iWimtes UBISEDRS,589); thiedoatentsiaf gitich isS

substituted (see Robinson et al., International Patent Publication
PCT/ US86/ exmressly inpgipprateddy geferenaey Adhefthe Gaikenef apaticelat hupamauibedy ;

Fur opean. By henet A AT podioR ¥R e iR 2By Bk EBRE
Appl i cati giay8Qréfiaded wath nésRimbhy CEIR'@! It isldnby nddREARY to¥eplade thé Gurdér of Cabi | 1y

et al., European Patent _%Qp| ication 125,023; Better et al, (1988 Science
240: 1081- ODR3Y required for binding a7 humppigeBantihody 134 pR:determinegd anfigen. 1987, J.

| munol . 139: 3521-3524; Sun.et al. (,1987) .PNAS 84-214-218: N shinmura et

i a7, | canlt R mIEmENRISS, HonelioRd G end hisauredinpEes I 246. aao:
and Shaw gt nRldified 108 ¢., deleitk| addfndN6Cdubsitating Sfhel potfionsatthe _arﬁ'iboﬁz,t | body or
an i mmunogl obul'i n ¢hai'n can De hurani zed by nethods known in thé art.

Humani zed egnithéxantistant regionl tdr egarplepan antibod yrcanteghodified as fdilwss (i)bgn be
generated by .repl aci ng sequences of the Fv variable region which are not
directly defeting the pepsian PPdé'P'%bFerPéﬁ‘ﬁ'fgg the constaflregion with eBeilieheastant om hurman

Yo e GG B e L MRS WP GO 000 >3
1986, Bi oistitivdyostescohsitireghndrdiy afdthespecits ad antibodpeladh oPER) byS 5, 693, 761
and US 5,693,762, the contents of all of which are hereby incorporated by
r ef er ence MofHyE oRe OF Btese AMENO Asds; 18 dheqonsignt regionio aker, foy example, the
number of glycosylation sites, effector cell function, Fc receptor (FcR) binding,
complement fixation, among others.
20 Methods for altering an antibody constant region are known in the art.
Antibodies with altered function, e.g. altered affinity for an effector ligand, such as FcR
on a cell, or the C1 component of complement can be produced by replacing at least
one amino acid residue in the constant portion of the antibody with a different residue
(see e.g., EP 388,151 Al, US 5,624,821 and US 5,648,260). Similar type of alterations
25 could be described which if applied to the murine, or other species immunogiobulin
would reduce or eliminate these functions.
For example, it is possible to alter the affinity of an Fc region of an antibody
(e.g., an IgG, such as a human IgG) for an FcR (e.g., Fc gamma R1), or for C1q binding
by replacing the specified residue(s) with a residue(s) having an appropriate
30 functionality on its side chain, or by introducing a charged functional group, such as

glutamate or aspartate, or perhaps an aromatic non-polar residue such as phenylalanine,

tyrosine, tryptophan or alanine (see e.g., US 5,624,821).
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25 expressing the nucleic acid sequences that encode all or part of
I mmunogl obulin Fv variable regions fromat |east one of a heavy or I|ight

chain. So uch nucleic acid are well known to t ' in the
art and, w&ﬁi‘%@% may be obtained froma hybridom ﬁ@@mf@ﬂ

ant i body agai nst a predeterm' ned target. The reconbi nant DNA encoding the
humani zed anti body, or fragnent thereof, can then be cloned into an 30

appropriate ex p‘ﬂé’g@ |emb°dmrt§,ran asonishP B2 IR IS@DF%ggmeihﬂtedtemﬂ wikiyL-2bRecul es
or i mmuno bul j n can be duced ti substjtution,

wher ei n o%"@% FC%%PT s s&-§t 1< %rf}“??@rez{% @f?tﬂéz‘b&/ 008833

i mmunog| Ot]g eh{étsc»bﬂh N 93R ah@ﬂﬁbﬁf‘e@%or%%ﬁuﬁt ¢ H %‘he g feltf cans &525.5%9’ Jones

et al. 6 Nature 321:552-525; Verhoeyan €t 198 Cl ence ?1534;

Bei dl er etbiglecificifibody thatrinehudes oﬂéahh@@ﬁBmdﬁfg(hlteWmtlﬂbra% Vitl?AS2 B84nd t he
contents of all of which are hereby expressly incorporated by reference.
W nt er ¥esanothise antigegibindjng site that interanisiwBh o Bindingofisuchys pioteip canbpar e t he

1087, W ni B 556Gk 58 g0 IneBRploR L& ot iRie A RGeS TALSY por at o6

by referergq?.la"ﬁ.l of the CDR s of a particular human anti body nay be
repl aced w | east a portion of a non-hunan CDR or only sone of the
CDR s nay be rlﬂpjmeﬂmomméntmilmmHZIR)&msthsansgeum(ng nacessary to replace

br edet er m FERTOBIGHBR) tEFS ISR li6es - cANANC ALK BHT2CHTIn 6.1 GHATIBh DRRPT ¢ and
humani 7gd mbpﬁggp%&ﬂyzlﬁe nodi fi ed by e.g., deleting, adding, or

substituting ot portions of the anti body, e.g., t he constant region. For

exanpl e, an antAperists ofIL-R&TDRARIprewding sait bé sareened (o) elpy, bintthgindigr t he
constant region; (ii)_ b repl acing the constant region wth another constant
15 regi on, acéivation of @dﬁsﬁ 1Rapolypeptidh uping proceduren kpavs in theart- |Binding assaysi [ ity or

o oy St ol bl AN ok 5, SRS B e R e
constant I @ai @ thid pakoe ushBthEAATIR Brotdifi s dEWBET hebind P4FERY bl baad ! t es,

effector cell function, Fc receptor (FcR) binding, conplenent fixation,
among % heorsprotein tmech(mtﬁ ffee) scxedanang asgayammayrhe usediyo wlentfysuch agmistss Eore known

e o ol b o bl a0 P S oot 01 b - on "
can be progugad iyl & pitdidd I 238 protein may be measured. Cell-based assays for
evaluating IL-21R activity and STAT3 or STATS signalling are known. Examples are
described herein.

20
Pharmaceutical Compositions

IL-21/TL-21R-agonists may be used as a pharmaceutical composition when
combined with a pharmaceutically acceptable carrier. Such a composition may contain,
in addition to the IL-21/IL-21R-agonists and carrier, various diluents, fillers, salts,

25 buffers, stabilizers, solubilizers, and other materials well known in the art. The term
“pharmaceutically acceptable” means a non-toxic material that does not interfere with
the effectiveness of the biological activity of the active ingredient(s). The
characteristics of the carrier will depend on the route of administration.

The pharmaceutical composition may further contain other anti-inflammatory

30 agents as described in more detail below. Such additional factors and/or agents may be
included in the pharmaceutical composition to produce a synergistic effect with an

IL-21/IL-21R-agonists, or to minimize side effects caused by the IL-21/IL-21R-

33



one amno acid residue in the constant portion of the antibody with a
different residue (see e.g., EP 388,151 Al, US 5,624,821 and US 5, 648, 260).
Simlar type of alterations 25 coul d be described whic | to the
murine, WO 2048#338peci es i munogl obulin woul d reduce ?d{fﬁllﬁpnwrlldg 6t hese
functions. For exanple, it is p055|ble to alter the affinity of an Fc region

of an ant sah . for an.FcR{e.g., Fc
gama RI )ll %{ é&&grsel)gﬁ,-%ﬂ%ﬁg- ]5 o () ge Tﬁ&gag‘é?w@&t‘?’@s?‘ﬁﬁ%( s) with a
resi due( sbmhammtamﬂaﬁmawa@&ﬂ t8 Gnihinfigs slaeaffeétyopmelahﬁ-lﬁﬂﬂﬁmgw n, or by

i ntroducing a charged functional group, such as glutamate or aspartate, or

per haps a#ge®f-omati c non-pol ar residue such as phenyl al ani ne, tyrosine,

t t h S 5,624, 82 2004/ 084835
bel b0/ S0sihEPhitab @it alsluastion na Ob eie dorap! § libospia 8 Wichgent t hat
i nt er agt spvbi Air LiR%bEn AR 2BRAbINRE, ihSA&RK0R 0 6&1‘1@#1;9}?@5%&& gcce{gmeexa”p' e,

the agent can be a protein that interacts wt ano recept or

subuni t, eargjers, with affiphipathit egentcsuch lag lipids hicheexidiis pg@egdted fomniagody t hat
i ncl udes one _antigen binding site.that interacts with IL-21R and 5 anot her
anti gen bimiesllgs iasolyble H’é’t“olabf?réfléﬂ,‘{lg ctals, grlamgllalayrys whiduisragegusot ei n can

STaTs or ShfR Sl ARG AR SRR Bouaf ProsTFmBhR Jgoni st re-an
agent (e. a}onogpceridémm% l:é}hiékls'ﬁ)faﬁd‘e%t lyséladliin, %%s;ﬂﬁhgldszsja/pbﬁmzﬂiﬁ:

|nteract|on ) I ndi ng one or 10 bot th of 1 and | L-21R Agoni sts
of |L-19 | agids, apd the lﬂ?eotPécmatmmftseclsbp@en‘@hfmmulatlengls witthin dhenlgvelrod/ or

activatio nill-2 epti de u5| oced n e art.

Bi ndi ng a@%’g&%ﬁ‘e&ﬁ ﬁ@‘jhéc‘géeﬂy?@cfxﬁ?’ﬂ %’% 'eﬁ% Hﬁﬁégi]%ehmoi\}qnot are
known in § r | 21R protein
as descri %ggl,g?ﬁ el?ﬁ%dplgiﬁﬁob?gav?gﬁ Jngagghpi%ﬂgrpg?g%%?ﬁn%gs CH(%:%I | free)

scr eeni ngimegwyatedihgreinebyustetertce. i denti fy such agonists. For exanple, IL-21R
protein may be imobilized in pyurified formon a carrier and binding or
potential |igafgusebhgsgin; ?heé%m thorapeyticatly effeatiyg Bmonntydngans thedstal - pased

assays; f Of XA A%k boRbBAR b HlelohaBileTAT EoRbostATa: AbHBE LA B9 ar e

known. “Exanples are escr
sufficient to show a meaningful patient benefit, e.g., amelioration of symptoms of,

healing of, or increase in rate of healing of such conditions. When applied to an
individual active ingredient, administered alone, the term refers to that ingredient alone.
When applied to a combination, the term refers to combined amounts of the active

20 ingredients that result in the therapeutic effect, whether administered in combination,
serially or simultaneously.

In practicing the method of treatment or use, a therapeutically effective amount

of an IL-21/IL-21R-agonist is administered to a subject, e.g., mammal (e.g., a human).
An IL-21/IL-21R-agonists may be administered either alone or in combination with

25 other therapies such as treatments employing anti-inflammatory agents. When co-
administered with one or more agents, an IL-21- and/or IL-21R- agonist may be
administered either simultaneously with the second agent, or sequentially. If
administered sequentially, the attending physician can decide on the appropriate
sequence of administering an IL-21/IL-21R-agonist in combination with other agents.

30 Administration of an IL-21/IL-21R-agonist used in the pharmaceutical
composition or to practice the method of the present invention can be carried out in a

variety of conventional ways, such as oral ingestion, intracranial, inhalation, or

34



Phar maceuti cal Compositions IL-21 /1L-21 R-agonists may be used as a

phar maceuti cal conposition when conbined with a pharmaceutically acceptable
carrier. Such a conposition may contain, in addition perhi¥8004/008833

| L- 21/ | WO R2448#3Psts and carrier, various diluents, fillers, salts, 25
buffers, stabilizers, solubilizers, and other materials well known in the

art. The t@amBous,HBEITERERUE, dtdntraveAGGaRfeatibeor dAddnBtratictD Fdr@xamplepihas | al t hat
does not interfere with the effectiveness of the biological activity of the

acti ve i nepraposétian ean bemedivered as ae epifurgl pretherwise,e.gc 40 e¢rebrogpinal fisdend on t he
route of adm nistration. The, ph ceutical.c - 11 may f.urther contain
other anti-inf I\@TM%vae%lfagggﬁ%cgﬁlgsan}%gg?ﬁaﬁé@%%f@'aﬁ%ﬁﬁi'f bel ow. Such
addi t i onahdrha®dtered ordl] e bRUBRE SgeMBWilPBe i thE faIALSk d t@b{ete%aﬁzellwe; ?ﬁ@gwl,l cal

conposition to producé a synergistic effect with an -2

R- agonBst sqlutien oreliximi Wiher admustertd gctablet forgg thetphatrhaselitical tothpasiderR 33 WO
2004/ 084835 PCT/.US2004/ 008833 ., agani sts. Conver sel L-21/)L-21R-agoni sts
maybe | nRRYAGOH RN HHANEIY ASRUC NPT Ch 357 PR af aXpdivanty Mokl y agont to
mnimze sj e labduifd B384 : t andl: pgbq:r, euti cal
conpositi gé %&%ﬁ&‘f\dﬁfﬁgﬁt g‘rt?n&gfa b{%tlﬂl'd‘itgosorrgilhl&rrll g%%?r@handsﬁ}@ fe 1B

| L- 21/ | L- aidrt 2§ 061P8%binding agdit.n &heni adminidieteddn ligoiddotinya liquad eaciensictal | y
acceptable carriers, wth amphi pathic agents such as |ipids which exist in
aggr egat e@s Watempstrolenme g1ls akamimakey plgntonghhsichpe peanut phunimeral 9t al s, or

| amel l,ar | ' 0l 44t | ' J 1R | i posonal
for rrullgt i %@%?%@f@{gg%@%@g;& ﬁ#ﬁ%’?@té%k{lmﬁoﬁgé ';;/l?éflld&’gg,f% Iéftg}geri des,

sul f at i depharias@ltial ddmpositiphafidhfarthpt cbhitais pPRENGIOgIcHl saBnelfdl@tionddextdié t he
| i ke. Preparation of such |iposomal formulations is wwthin the |evel of
skill in phethersacchasidgiselution.car glycols sugh apethylensglycd, progylengplycal o235, 871;

U S. Pat. : 501, 728;, U. S, Pat . . 4.837. 028 cand U. S Pat. No.

4,737, T3P oepe &#08\%%8‘_‘ amides) i ‘é‘_@:‘“&g?r&’ eRRPEplitle. As used
herein, tBempésition EdiRAiAPREM bt 0.5 8 HE%UyUeei gV Mhe bilBiRRagédiCarddot al 15
anount of each active conponent of the pharnmaceutical conposition or nethod

that i1$ preférablydrom alous Hdo58%nthbabindyigdgeptat i ent benefit, e.g., anelioration
of synptons of

condi ti ons. V\h%hegg&lhlfs : e‘(E)tIf’aHg rCﬂJF‘Rg'lg\e?%lSiﬁ‘ai Qfaé%aﬁ-\?/%‘(}ﬁﬁgf@'lﬂlg ! ft?lg afi lrjriC Ei stered
al one, thgahGhidled fb? rir?trév%n&&?t:utqug gt Sitcuheits injection, binding agent will be
in the form of a pyrogen-free, parenterally acceptable aqueous solution. The
preparation of such parenterally acceptable protein solutions, having due regard to pH,
20 isotonicity, stability, and the like, is within the skill in the art. A preferred
pharmaceutical composition for intravenous, cutaneous, or subcutaneous injection
should contain, in addition to binding agent an isotonic vehicle such as sodium chloride
injection, Ringer's injection, dextrose injection, dextrose and sodium chloride injection,
lactated Ringer's injection, or other vehicle as known in the art. The pharmaceutical
25 composition of the present invention may also contain stabilizers, preservatives,
buffers, antioxidants, or other additive known to those of skill in the art.

The amount of an IL.-21/IL-21R-agonist in the pharmaceutical composition of
the present invention can depend upon the nature and severity of the condition being
treated, and on the nature of prior treatments that the patient has undergone. The

30 attending physician can decide the amount of agonist with which to treat each
individual patient. Initially, for example, the attending physician can administer low

doses of binding agent and observe the patient's response. Larger doses of binding
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When applied to a conbination, the termrefers to conbined amounts of the
active 20 ingredients that result in the therapeutic effect, whether

adm nistered in conbination, serially or sinultaneousl ){) In practicing the
met hod of WOMYAE or use, a therapeutically effective &?ﬂéﬁ%ﬁ“’“&?&’%n

| L-21/1L-21R-agonist is admnistered to a subject, e.g., mamual (e.g., a
human). An IL-21/1L-21R-agonists may be adm nistered either alone or in
combi nat i @gentimdy tzsadptinisteredrentt pheceptisnal thezapeutie affaesris obtamotl dori they

I o o R R o Mo 5B e St B R Y R aPE ey
with the IeeRRM 18N orRlor SESHY SthpRIsY 1t is bonRAMBIAKShal B vasauenti al ly, the

attendi ng ysiclan can decide on the appropriate sequence of adm nistering
an | L- 21/ phadideedtipahcarhpositiamsisedtnt practiceithmethod of dgpepresent Bertébm ni strati on
of an IL-21/1L-21R-agoni st used in the pharmaceutical £ conpgsition or to

practi ce tsheuldsenaim abput hd Hgrte sbeut 10A g L-2H-2hRmagoBist perdg body Wejghk

vari ety of _convention S, such .a ral ingestjion, intracranial

i nhal ati onF °’6?xa§1f’tl%s%b§€%§ﬁ%%a§l ‘iﬁ%&‘iﬂ %@%@uggm%‘m@ﬁ@g, %'@t}éut aneous,
or intrav F i W] ' ¥R & o fD nposi tion
can be deﬁp\?ﬁgggnagﬁ%gg%? 8@5@%?@2}?%%&&?@%@3 , t%&cogrrggrlgggi nal fluid.
Wien a t hqunlpe idledd betwedd shoiut §¥ gamg) 0t 1-Shgaand 3-2Q kg df- IRR2 IR QIR0 st i s

adm ni stered orally, the binding agent will be in the formof a tablet,
capsul e, peomietrper kB bedy weighh or elixir. Wien adninistered in tablet form

ns o ol o n or it uE TR AL i AR nfaRY baiRg e phelR AL ek BamBrifei i \°F  om
about 5 t GafpYeRindgth tﬁ@_@éued_t)a@ﬁg@]@%feﬂé%@lrﬁg_ thafid and IR EondRidnand0% bi ndi ng

agent. \Wen "adni ni st'ered in |iqui orm a liquid carrier such as water,

pet r ol eumpotentis! idfosymirated response aheachindjvidualphients Thealwationidf eachi neral oi |,
10 soybean oj.l,. or .se [ or synthetic ojls may be_ add The_liquid
Form of ¢ REPliSian AL AL SR B Yo Dhy 1 i BiEe Ohd A1 HhGHET of o1 cal

sal i ne sol ut.i daxdy/ . k: - UL | s such as
et hyl ene gf:d{}i(':o . spr op%ﬁ%ﬁé dgf“&‘g%{[ﬁg‘r‘ Sﬁ%&%@#lﬂgpgﬁyg gdg‘o‘?eg‘\ﬁ%é‘ﬁﬁgdm ni stered
in [igusd abﬁfdﬂsriatehﬁrapfm\rdmmh@al therapyrising tHe@hatthaveaticu compositdoet 0.5 to
90% by wei ght of the binding agent, and 15 preferably fromabout I to 50%
the bi ndi e pIgeat Inv@nBeN.a t her apeutical ly effective amount of an IL-21 /1L-2
| R-agoni st 1s In addition to IL-21/IL-21 agonists, where such agonists are proteins, the disease
or disorder can be treated or prevented by administration or use of polynucleotides
encoding such proteins (such as, for example, in gene therapies or vectors suitable for

20 introduction of DNA).

Uses of I1.-21/IL.-21R-Agonists to Enhance an Immune Response
In one aspect, the present invention provides methods for treating (e.g., curing,

suppressing, ameliorating, delaying or preventing the onset of, or preventing recurrence
25 orrelapse of) or preventing an immunological disorder of the nervous system (e.g., a
chronic immunological disorder of the nervous system, including multiple sclerosis), in
a subject. The method includes: administering to the subject an IL-21/IL-21R agonist,
in an amount sufficient to modulate immune cell activity and/or cell number (e.g., to
modulate cytokine levels, e.g., cytokine expression, production and/or release), thereby
30 treating or preventing the immunological disorder of the nervous system, e.g., multiple

sclerosis.
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adm ni stered by intravenous, cutaneous or subcutaneous injection, binding
agent will be in the formof a pyrogen-free, parenterally acceptable
aqueous sol ution. The preparation of such parenterally acceptable protein
sol uti onsWORAHYBHue regard to pH, 20 isotonicity, stdfiTVE2004/008883¢ he
like, is within the skill in the art. A preferred pharnaceuti cal
conposition for intravenous, cutaneous, or subcutaneous injection should
contain, in addViuitiple scterpsin YR pisapentralanervasissysi¢ro disshsecthat 1s gearacieriasistli um

11 9. 3550 PR oPeadl B0y R DRF s R 88, 29 o
known 1 1 0 Reckl for B1Spd? HRAETGAIdNC Sh1ARmSAIP! b} Mo alSmBffgent i nventi on

may al so contain sta i zers, preservatlves, ers, antioxidants, or
ot her addirespoascthavis nicluldiaskey of ISR1 tan beprehentad ér. treblee withthet of an

I L-21/1L-21R-agonist in the pharmaceutical conposition of the present

i nvent i bn b2/ agqniss desqEbedhareia. dmthesxpenimentalgutgipunungracenhglitisei ng

under gone. A € PR HoR Rk s Qbrokfs TR 81 P BB BRI S E0R  vic

whi ch to tigey, Sepéltet al. (Hilmndlinel. (PF84) €82:.2308i2408), lad TtRigoR XEBP Imuhde
at t endi ng phéSl cian can administer [ow doses of bi ndi ng agent and observe

t he pati er(i 989)rld9pbifs £29)1 tieajmentcnfanice withdLrdiintgctigs paor 20 5ARISdE3®N

PCTI US2004/ 008833 agent e adm,ni stered unti ptinmal therapeutic
i T ot | TERHERD MeaRBIoris &l ths sedi Acspiineds. hlL-pire 1R Reotiss d5wTbelno
gener ajd  HeRGh G5 Sfinfiaty Behoed 8 bt FBRMVEA T BBipICKIRKIOR hutifks o one or
nore synptons. IT 1s contenplated that the various pharmaceuti cal

conposi ti ons udtatients spitahd¢ farsutihecambitadaybe identifledtseeriterimesatilishinga shoul d

contain abgout 0.1 .xg to abouyt 100 | L-21/1L-21R-agoni st. per. kg. body
wei ght . Fh@gr@ﬁlaﬁﬁpbr}lcﬂbé&ﬂnﬂeé\éga@ge A bythe waekshen q B dirgnesis POM 1ny,

dosages. oftPhicr gyl AT Reutat, 50227, roh. el bR ual hi SRR Bifhniec =< N

3-20 ny ofMBlha2 héd twdtRckagan¢ifdicad evidkteld@itharawgesiodstor tigicdliévaddres of
I ntravenous therapy using the pharmaceutical conposition can vary,

dependihg afrene hesioncandrpiaraclipical ¢wadenice ehanothesi seganatedgsion BefiniteMScmayli ti on and
oo o AL L RABGERT 0L RS AN il S o1
éﬁy; f’c izj . 'Eggl{lﬁ%sgfcx}aé gﬁfgl;dr{lﬁ?é&b'iﬁ'ﬂti'bﬂ‘b?ﬁﬁ’ WitackIMMIE A eV RIeh @ of tWd9edbrstAd! NI
oligoclonal band of IgG in cerebrospinal fluid. Slightly lower criteria are used for a
diagnosis of clinically probable MS.
20 Effective treatment of multiple sclerosis may be examined in several different
ways. Satisfying any of the following criteria evidences effective treatment. Three
main criteria are used: EDSS (extended disabiiity status scale), appearance of
exacerbations or MRI (magnetic resonance imaging). The EDSS is a means to grade
clinical impairment due to MS (Kurtzke, Neurology 33:1444, 1983). Eight functional
25 systems are evaluated for the type and severity of neurologic impairment. Briefly, prior
to treatment, patients are evaluated for impairment in the following systems: pyramidal,
cerebella, brainstem, sensory, bowel and bladder, visual, cerebral, and other. Follow-
ups are conducted at defined intervals. The scale ranges from 0 (normal) to 10 (death
due to MS). A decrease of one full step defines an effective treatment in the context of
30 the present invention (Kurtzke, Ann. Neurol. 36:573-79, 1994). Exacerbations are
defined as the appearance of a new symptom that is attributable to MS and

accompanied by an appropriate new neurologic abnormality (IFNB MS Study Group,
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15 appropriate duration of intravenous therapy using the pharnmaceuti cal
conposition of the present invention. In addition to IL-21/1L-21 agonists,
where such agonists are proteins, the disease or disor eated or
prevent eWOI04BHBH strati on or use of pol ynucl eoti des g‘%@%’é?"ﬁ‘é’%ﬁ%”ﬂ
proteins (such as, for exanple, in gene therapies or vectors suitable for

20 i ntroduct j f .. Us ) L-21/ | L-21R i st Enh |
Response. FPahdn gERY) e £RRElion f batt o £PRYIRS 2% hEpRBRRARS, °T' car' ng
(e. 9., Curstabflity of Hipro&mbmTdor ATB4st 90 dhysN BriclS patichts £€ giveRWSMndR@ t he onset

of, or preventing recurrence 25 or relapse.of or preventing an

i munol ogineutolagiead examination hy cheicians sExagethatioriscarg either oild,onederategmrnol ogi cal

di sorder of the netvous system .jncluding multiple.sclerosis),,.in a

Subject . PRETaREANE e piRee Mo R ne SIS ey Mol ) L 2 =

agoni st 40 n [A1x 8 bt o PEBHNSE | whd y and/ or

cel l nusnbgr q(%?’g@?o“ﬁ%hu? atg c?f‘t %Eiq%g%gbgiﬂg, e. g.e%glééf?% | féé%xpressi on,

product i orpatiais are detdrarise) , THebaplydbyeentedtto dateffoctivarif fHepy/ Bt stat{stitd1ny ‘

i mmunol ogi cal _di sorder of the nervous system e.%; , multiple sclerosis. 36
N

WO 2004/ 0giggnficantdifiggse n theaetedr praportiqn of exacesbaionsfrequtients bgtveeenithe|

nervous syst L se | S CLer] |.nfla ti;on d l.oss of
tyel i shaeitd SoRr ARGt pRocdgBIA FAEEH Gt tpedlie BB, RAAR06Y R eq o
proper neryy Erit eRaderdtion!antl lerI0ERAION dhitibn RS Wviekity MAY MR bk MBaRGed.r RSPONSE
that is nodul at ed gé on IL-21 can be prevented or treated with the 5

| L- 21/ 1Q0- mersurgefiesiesti vensssrasitkatapycindhig regand istrestatisiealiynsignificand i fféramaene

encephal i t.i EAl use el for multiple sclerosis, (,Tuohy et al, Q
mrnor (i Si)ie I8 P oerbpd St Suaatan anSeSerts i Ui prsogtouR amosted o
2393- 2401), c@@%l'&@‘ggott (Cell Irnmunol. (1989) 119: 114-129), treatnent of
mce with ?L- 1 ctions prior to EAE induction reduces the synptons of

t he di sease. AQMBI dambe yseditd encature aétive-1esibhsaguty gadsliniessDiTP@denhbficdder ei n may
simlarly be used to treat or prevent nmultiple sclerosis in humans. Patients

sui t abl e fiBjagsgdMcDangldst al. Anmy Ngbrol. 3oat4, P a5 ghelopatian apdeexteabpf shing a

di agnobt o ByoflsMeF neigtfbd Rehdighls. Bichf bselneYnds' e YBSAIROETENGY"
i ndi vi dualimajgin ptariertind Patignt@Pakitioh aee usbBfdraachabstquentéthdy KBosiishieg add cal

evi dence of either two | esions or clinical evidence . _
imaging sequences can be chosen to maximize lesion detection and facilitate lesion

tracing. The same positioning and imaging sequences can be used on subsequent
studies. The presence, location and extent of MS lesions can be determined by

20 radiologists. Areas of lesions can be outlined and summed slice by slice for total lesion
area. Three analyses may be done: evidence of new lesions, rate of appearance of
active lesions, percentage change in lesion area (Paty et al., Neurology 43:665, 1993).
Improvement due to therapy can be established by a statistically significant
improvement in an individual patient compared to baseline or in a treated group versus

25 aplacebo group.

Exemplary symptoms associated with multiple sclerosis include: optic neuritis,
diplopia, nystagmus, ocular dysmetria, internuclear ophthalmoplegia, movement and
sound phosphenes, afferent pupillary defect, paresis, monoparesis, paraparesis,
hemiparesis, quadraparesis, plegia, paraplegia, hemiplegia, tetraplegia, quadraplegia,

30 spasticity, dysarthria, muscle atrophy, spasms, cramps, hypotonia, clonus, myoclonus,
myokymia, restless leg syndrome, footdrop, dysfunctional reflexes, paraesthesia,

anaesthesia, neuralgia, neuropathic and neurogenic pain, I'nermitte's, proprioceptive
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15 of one lesion and paraclinical evidence of another, separate |esion.
Definite M5 may al so be diagnosed by evidence of two attacks and

ol i gocl onal _bands of IgGin cerebrospinal fluid or by ' i f an
attack, c‘ivpr%B‘&"éq%‘mé‘Si dence of two | esions and oligocl on%mﬁ‘g%@gh:’gG in
cerebrospinal fluid. Slightly lower criteria are used for a diagnosis of

clinically probable Ms. 20 Effective treatment of nmultiple sclerosis nmay be
exam ned idsfunstionatrigentina nenralgigyvpfaxia, Satentidn tremgoradysmstria,igstipilarataxig
criteria evidences .effective treat t, Three.min criteri e used: EDSS
(ext ended ATt pTReFeY,tatis, dxstonta, Agsdiadishokinesiy Sregrent gislumstion: PRdero, vr
(magnetic sﬁ%ﬁ@ﬂ?'T%ciﬁ'ﬁﬂid@ﬂhetrﬂ%@-sﬁﬂ%&ef ﬁgsﬂyﬁ'@%ﬁ,seréailg dfstenctiohl Ni cal

i mpai rment due to M5 (Kurtzke, Neurology 331444, 1983)° Eight functional 25
syst ens armsorgasthy)dtigiditlpronstigationpfecanugearyefecal inwihtinencepdepgéssionrpai r nent .

Briefly, priar. to treatnent, patients. are evaluated for inpajrnent in the
f ol | owi*hg COpRtEsAYSTRetion; ¢eamentiacmpag, avings, emodional labilitys gnphariz, bipBlEI and

ntorval s SHiEne SRAAP Bhao 8 oaanfy Rl ot Bl i ARAUELS )

decrease @éflex)and slebpifig @isoflefs. nes an effective treatment in the context of
30 the present invention (Kurtzke, Ann. Neurol. 36:573-79, 1994).
Exacer bat i ons d4raadidatefpatients der praeentiop eeayeddensified biydhe preagnce of génetici s

attributa t o M5 and . acconpani by..a r i,ate.new n 0gi C

bror mal | A9 EREF RENle A/ GPB ! 145 RPs B Ra e EeReaBE BiRho ke -
supra)io | Ve dehiéitPRavingd SernRid aRpOAHibR 0TS WHod$é sifable@s treAthehOfanis and be
preceded by "stability or inprovenent for at |east 30 days. Briefly,

pati ents awithigiwe grompst Binstarcipaticatsrwiltlo cirlyaliseasaof the rélapsingreoliiting ¢ypens .
Exacerbations are.either ml.d, der.ate,. or _severe a ing t hanges in
a Neurol o %fdlcnﬁso{m?g1%@5@%‘516‘@5%8“@{‘0%P.f'}m%‘&%%@xﬁ%ﬁﬁég?6%? ogbﬁﬁf?. An
annual ex r Rleln: ' el 1P . fepts are
ot or mi nod 3 FRAEton e o BorP HARPLS btdel i RECE RN icERABR £FD 2, P

si gni f i canhorthd présraoeidiyn Thésedoad group weudd irichiderpeopleeviticdisdndt i on-free

patients between the treated group and the placebo group for either of
t hese Headuegrassiansgreater thawil OiEFJASS univveartayer the pastéwa yearsaCandidate gatients

exacerbation duration gnd.severt .al sg be neasured. Al sure of
effective 8%@65?1%'t°ﬂé?ﬁ'p lfiﬁ&fffﬁdsb)'\r/eé' gﬁl}l’ﬂw gﬁglagf B?Ilag‘[efeésa ©t&p @&ljg]i‘?f‘?rc ant
di fferencqydimakdigettd. e to first exacerbation or duration and severity in

the treated group conpared to control group.
Efficacy of the IL-21/IL-21R agonist in the context of prevention is judged

based on the following criteria: frequency of MBP reactive T cells determined by

20 limiting dilution, proliferation response of MBP reactive T cell lines and clones,
cytokine profiles of T cell lines and clones to MBP established from patients. Efficacy
is established by decrease in frequency of reactive cells, a reduction in thymidine
incorporation with altered peptide compared to native, and a reduction in TNF and IFN-
o.. Clinical measurements include the relapse rate in one and two-year intervals, and a

25 change in EDSS, including time to progression from baseline of 1.0 unit on the EDSS
which persists for six months. On a Kaplan-Meier curve, a delay in sustained
progression of disability shows efficacy. Other criteria include a change in area and
volume of T2 images on MR], and the number and volume of lesions determined by
gadolinium enhanced images.

30 In one embodiment, the IL-21/IL-21R agonists, e.g., pharmaceutical
compositions thereof, are administered in combination therapy, i.e., combined with

other agents, e.g., therapeutic agents, which are useful for treating pathological
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MRI can be used to neasure active |esions using gadolini um DTPA- enhanced

I mging (McDonald et al. Ann. Neurol. 36:14, 1994) or the l|location and
extent of 15 lesions using T2 -wei ghted techniques. Brief basel i ne MRl s
are obt ai\N@@004184838ane | magi ng pl ane and pati ent po&h&ﬂ'@@“@@%-"for each
subsequent study. Positioning and inmaging sequences can be chosen to

maxi m ze | esion detection and facilitate |l esion tracing. The sane

posi ti oni rgnditidns oredjsorgers,empubasknmmmmhhinﬂmmamrydimsdaune betimjtiges. The
presence, |Qqgation and tent of esi ons can be determ ned by 20

radi ol ogi $AWtip aisesosst Thedram Sneambe t’BHt I thiscroRteet g{?ﬁﬂ%@a's‘ﬁp e&e%wa ice for

total lesign, s%&gntla;l_lgrc%ﬁtteﬁ'@%l'a?ﬁ Oﬂ%)’th&%nﬂﬁﬂ%aeoﬁéﬁgﬂ?Qﬁgeﬁ)tfial{]e\sﬁl' %8 ONS,

rate of appearance o ercen n area

(Paty et akquentiglly,at 0@Yonde: o(faamnﬁ&iaa’ﬁ)on ofmaveeomrwpdﬂme the firher dptwoan be
establi shed by a statistically significant inprovenent in an individual

pati entd c@mpemlsv@ptﬁé@eblmsélldptembbcqtleéfaqte/@ cgnesmpratienssaishe sits of pl acebo
group. Exgrg{ synpt ons associated with nultiple sclerosis include: optic
neuritis "ﬂﬁ )pi a, nystagmus, ocul ar dysnetria, intenuclear

opht hal mopl egi gor BRMAPR Nthe ORbinRAALR thePdPTRA Hthide cHeld? it NRRIL12aRY def ect,
paresis, nonoparesis, paraparesis, hem paresis, quadraparesis, plegia,

par apl egi agorhlm(cpgegn H.-24 @bbqnpptatgqr fuqum;iroaquh,eagp@tldsﬁg@pstsmacsntajd
dysarthria, nuscle atrophy, spasns, cranps, hypot o cl onus, nyocl onus,
myokyni a, m@gﬁqﬁ%g@m%ws i%fw 50" aéyé(‘? imione oF Mokes

P har i ¢ augiondlAGRRART Bon STk 3&5"&2‘%&%&@8@%&%@9&6‘%@%@%&@ e

dysfuncti Gmmdnbslgfpmseaits nativiaflghmatony agenss, mewbelit inhibitorseazymelysnet ri a,
vesti bul ar ataxia, _vertigq, speech ataxia, dystonia, dysdladochoklne5|a
frequent rinkibierstang/or cytotekie pr CYipsiatiq agepts, asdeserahed inmare detail below.

detrusor - nct er dyssyner rectile. [ frigidity,
Const | pat AOmAHE SHEXTARGS H 21AETAR dashisf el i@k s & Mo g ¢ Pre
dysf unct i QBmbsifBAWith mmdn&wom% théiﬁpédtié%@émk abdchb&dheﬁupfmha bi pol ar
syndrone, anxiety, aphasia, dysphasia, fatigue, uhthoffs synptom

gast r oEs oglombpawition rtlm‘ramgs may ad wintagpousty utnlmrldwcxsdosﬁgasd]f dlxt adnpaistesett s f or
prevention may be |dent fied, qbé&t he. presence of gepetjc fact ors For

exanpl e, S pgenss t pessipls toxigitiesay ga g5 assoRBlsd Wil 10 MB

pati ent s hﬁe/»z{}a)ugmtokrferéyléso%}eb@asmte%%em 2Bt SbIbaR erdiftacdldneat ment

pathways that differ from the IL-21/IL-21R receptor pathway, and thus are expected to
enhance and/or synergize with the effects of the IL-21/IL-21R agonists. Preferred

20 therapeutic agents used in combination with an IL-21/IL-21R agonist are those agents
that interfere at different stages in the autoimmune and subsequent inflammatory
response.

Non-limiting examples of agents for treating or preventing multiple sclerosis
with which an IL-21-/IL21R agonist can be combined include the following:

25 interferons, e.g., interferon-beta-1a (e.g., AVONEX™; Biogen) and interferon-1
(BETASERONT™M™; human interferon B substituted at position 17; Berlex/Chiron);
glatiramer acetate (also termed Copolymer 1, Cop-1; COPAXONE™; Teva
Pharmaceutical Industries, Inc.); hyperbaric oxygen; intravenous immunoglobulin;
clabribine; TNF antagonists as described herein; corticosteroids; prednisolone;

30 methylprednisolone; azathioprine; cyclophosphamide; cyclosporine; methotrexate; 4-
aminopyridine; and tizanidine. Additional antagonists that can be used in combination

with IL-21 agonists include antibodies to, or antagonists of, other human cytokines or
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wWithin two groups. First are patients wth early disease of the rel apsing
remtting type. Entry criteria can include disease duration of nore than
one year, EDSS score of 1.0 to 3.5, exacerbation rate of nore than 0.5 per
year, a”q'(ﬁoﬁﬂoﬁ?s |l inical exacerbations for 2 nonths PCT/U82004008833dy. The
second group wou I ncl ude people with di sease 15 progression greater than
1.0 EDSS unitlyear over the past two years. Candi date patients for

prevent i orgromth faciofsg ortexample, BYFel Bl Batli Hg2, Bt @HLrk Tod; Hxrd? &ks15,8.g., an
| L-10 | L-2 ffd f -21/1L-21R i,st. in.th
cont ex? r of16ppéa§gEW‘ltl i’r ?h’gégfc’ %ﬁsgﬁd gﬂaﬁhél‘f | ?@W%ﬁas?‘%g{]@%p&?rnef? eguency

of MBP reagh bx%oabﬁﬁhl\ﬁtmﬁisaalﬁ}eyﬁpcemysurf%% mekﬁ1b99udli SEHLEDP @4 ! er ati on

response of MBP reactive T ce i nes and clones, cytokin€ profilés of T
cel | i neCh8icCIo2 328, COMBPCESINAED4S NED6Y,r CDB (D 86 tGDIMEDT theiadigandss
established hy decrease in frequency of reactive cells, a reduction in

t hyni dihe The o%lpagpatsrsanawlﬁq]bmrew@eg pithragents.cypb as Bgthofrexalei ve, and a

reduction j . | ni NtiSal / rel apse rate
in one and:&?lﬁ%élg?ﬁl(n@tr%mﬁ daﬁlmcﬁ gﬁ‘ﬁggﬁﬁﬁggﬁi"ﬁ%@ﬁ?ﬁ’ﬁ%@? Sr’nggrti me to
progr essi QRafpRitupasttn, tortitbstbrdidsLich adprelifigoloh&phovphddieshesseiimibitdre] Si X
nont hs. On a Kapl an- Meier curve, a delay in sustained progression of

di sabi | i t yadehasive agohistsaantithionhetic agents complanedng inhibitarh.cadoenergic agents, and
I f T2 . MRI dth nb I f lesi. det I ned
by " gadol i ARFUNMEHLLEEY Wb SEnalgE by DB REAEREIaD RS CFRerDed PSR
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agent s, whyelllsighabng idibitord suchtas &Rfase@hibitohy) @il ¢epro@tha¥Oinkilitbr€) 84835
PCT/ 1752004/ 008833 condi tions or disorders, such as inmmune and inflanmmatory
di sor der s svifasaipzing azathlopring, 6- mergaptopEnese prgiolensin comertieg PAZYMS conbi nat i on”

in thi ext that. th t ol b tially.

cont erpor ANEBTRRy Soue RPkick RerePARE BT o s difteit PERATHOH nefpipuapa
sequent i al Jny; infhmbdagorp 0pkineé (36! ML, St 10, 113 Qhd trigF)second conpound, the
first of the two 5 conpounds iIs pref'erably still detectable at effective

concent$ at i ons Examples ofitherapdutictagents farrteatiipor prewventing mulliplesoletisisarition

t herapy can jinclude one or nore IL-21/1L-21R agonists (e.qg., an JL-21
pol ypept i duhigh thefb: Z4ly? BR agonists caehp m%blaijbwp@ge Spterfergf, for example,

IFN B-1c and IFN B-1f; glatiramer acetate (e.g, COPAXONE®), corticosteroids, IL-1
inhibitors, TNF inhibitors, antibodies to CD40 ligand and CD80, and IL-12 antagonists.

Additional examples include agents that may be used to treat one or more symptoms or

20 side effects of MS, e.g., amantadine, baclofen, mineral oil, papaverine, meclizine,
hydroxyzine, sulfamethoxazole, ciprofloxacin, docusate, ciprofloxacin, pemoline,
dantrolene, desmopressin, desmopressin, dexamethasone, prednisone, tolterodine,
phenytoin, oxybutynin, oxybutynin (extended release formula), bisacodyl, venlafaxine,
amitriptyline, docusate stool softener laxative, sodium phosphate, methenamine,

25 baclofen (intrathecal), clonazepam, isoniazid, vardenafil, nitrofurantoin, psyllium
hydrophilic mucilloid, alprostadil, gabapentin, mitoxantrone, oxybutynin, nortriptyline,
paroxetine, magnesium hydroxide, propantheline bromide, alprostadil, modafinil,
fluoxetine, phenazopyridine, glycerin, methylprednisolone, carbamazepine,
imipramine, diazepam, sildenafil, bupropion, tizanidine, and sertraline.

30 Examples of those agents include IL-12 antagonists, such as chimeric,
humanized, human or in vitro generated antibodies (or antigen-binding fragments

thereof) that bind to IL-12 (preferably human IL-12), e.g., the antibody disclosed in WO
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nmol ecul e agoni st) co-fornmulated wth, and/or co-adm nistered with, one or
nore 10 additional therapeutic agents, e.g., one or nore cytokine and growh
factor inhibitors, inmunosuppressants, anti-inflanmmto tabolic

i nhi bi t oM¥) 2084084835 | nhi bitors, and/or cytotoxic or cyt%éf@gﬁ@!‘@mg&r?s as
described in nore detail below. Furthernore, one or nore IL-21/IL.-2I R

agoni sts | herej n. u in conbi.pation with two or nore of
t he theraﬁ%ﬁ?ﬁjZg@ﬁf‘?%é%%f%ggnigﬁgzﬁm n&?g‘t?:rén‘bg nARRRdISSHR  api es may
advant ageﬁuﬁw ! lré@eﬁtdroﬂiﬁrsoqjtﬂﬁ@%@na{ts Bh&e@%r}b&@%ﬁé , hifaApeYS! C
agents, us avoi di ng° possible toxi¢ities or conmplicatiois associated with

t he vari owveeptonoEkamnples efIL- M astagenists irctudetaatibgiies (oc antigentlsindiingcl osed herein
act on pathways that differ fromthe IL-21/1L-21R receptor pathway, and

t hus ?re &agments dhareoD appingt de- 13,0 Atg recepioss &8- rehimeris, humganizedeBurganer i e
| L- 21/ 1L
i h T B, BORRLt AR B At L LSLBERMG, ORISR RER, Tt Lo

stages in 15h@ce§t&oadarmmes &admgtﬁa@@mdeﬁ&mhﬁfeb ShTRY ® hitagbrisE dh&le Non-1im ting
exanpl es of agents for treating or preventing nultiple sclerosis wth which

an |L-21- /amlboznﬂ, e.go shisneriza huhenigedyibmed or incvitrd gendratefl @ntibadiesfor 25

|t or { o oARREE- ok KeERERApe ﬁ%@&ﬂ'ﬂ%ﬂﬁé@ﬁ@%&ﬁﬁ%ﬁ@a&s. tion 17
Ber | ex/ Ch'ré&?t)or mﬂ'IEII'SV@}HEBF%FcﬁénﬂE e ( Al Mﬁfe%l%@@iy@ﬁ ﬁgxygen

COPAXONETM Teva Pharnmaceutical Industries, Inc. hyper aric
i nt r aviéno Exampies od §l-dantagonistsahelbde hlteﬂepkiﬁP\chneagtgnr&ymez(Klm)eahmlthd

herei n; corticaqsteroids redni sol one; 30 et hyl predni sol one; azat hi opri ne;
cycl ophos SRR 740y Bi-d sptpepmiais, 78 flot RAANIKINRA, AMGEF, sLiRT and

d h
220t o | RSP PRBBS Syl R SR AR BB,

cytokines or  4Xaifpled QFAMNISAR SO incfude SHintéPi8 Sisnariz¢d\hmbaa 6f B wtro f OF
example, TNF, LT, IL- I, IL-2, IL-6, IL-7, IL-8, IL-12 IL- 15, IL- 16, IL-

18, ENAP— gsnermi autirodigscpr antigensiging fragmants thereod) o TNF (ege h\llb@ldTNEr ein can

02O 1% i e 351 W TN SE ot S RSB N . %, &
e 1 e s s i o 5
for (chimeric antl-,TNFa antibody; RemicadeTM, Centocor); anti- TNF antibody fragments
(e.g., CPD870); soluble fragments of the TNF receptors, e.g., p55 or p75 human TNF
receptors or derivatives thereof, e.g., 75 kdTNFR-IgG (75 kD TNF receptor-IgG fusion
20 protein, ENBREL™; Immunex; see e.g., Arthritis & Rheumatism (1994) Vol. 37,
S295; J. Invest. Med. (1996) Vol. 44, 235A), p55 kdTNFR-IgG (55 kD TNF receptor-
IgG fusion protein (LENERCEPT™)); enzyme antagonists, e.g., TNFa converting
enzyme (TACE) inhibitors (e.g., an alpha-sulfonyl hydroxamic acid derivative, WO
01/55112, and N-hydroxyformamide TACE inhibitor GW 3333, -005, or -022); and
25 TNF-bp/s-TNFR (soluble TNF binding protein; see e.g., Arthritis & Rheumatism (1996)
Vol. 39, No. 9 (supplement), S284; Amer. J. Physiol. - Heart and Circulatory
Physiology (1995) Vol. 268, pp. 37-42). Preferred TNF antagonists are soluble
fragments of the TNF receptors, €.g., p55 or p75 human TNF receptors or derivatives
thereof, e.g., 75 kdTNFR-IgG, and TNFa converting enzyme (TACE) inhibitors.
30 In other embodiments, the IL-21-/IL21R agonists described herein can be

administered in combination with one or more of the following: IL-13 antagonists, e.g.,

soluble IL-13 receptors (sIL-13) and/or antibodies against IL-13; IL-2 antagonists, e.g.,
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exanpl e, ibuprofen, corticosteroids such as prednisol one, phosphodi esterase
I nhi bitors, adenosine agonists, antithronbotic agents, conpl enent

i nhi bitor adrenergi c agents, agents which interfere with signaling by
proi nfl ar??igtz 49’86%??0k| nes as described herein, 10 IL- | §T@6¥9‘gf@i’%§ enzyme
inhibitors (e.g., Wx740), anti-P7s, PSQ, TACE i nhibitors, T- cell signaling
I nhi bitors such as ki nase inhibitors, netal | oproteinase inhibitors,
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al prostadil, nodafinil, _fluoxetine, phenazopyridine, glycerin,
met hy| pr ediths andfpeco- @@Flﬁl&?‘iﬁ%mﬁheone orereaRtineflaramatosy, dmgs.si | denaf i | |

bupropion, tizani.dine .a | es\Qf fhose a ncl ude

I Lp12pant 5‘881%“8?‘%’1"?&%%5 g ﬁqbﬂk?or enzyﬁ%ﬁﬁﬁi@b s h”ﬂﬁrimg g §* lriF%o%ener at ed
ant i bodi eghd @iy @&tlhﬁﬁ,ﬂogltﬂshdaﬁbtaruam%ﬁibuidﬁ@ﬁeﬁﬁi)th&ii@-tzmgaﬂistko IL-12
(preferably hurran IL-12), e.g., the antibody disclosed in WD 41 WO

2004/ Ol54 8 dbsdribed bISZﬁOMdImRSB@ ar® 0ot3BTiIR] toGemesdrinsare lofi's non-steedid@ASR)i: | L- 12

P eepont s fumaBhy ool pys b o8, BRpten e e Ve KERBA ki, o o0 or

| L-15 ant | 0 f s t her eof
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agai nst ceptor, ni'ze
Report (1996) Vol. 7, pp. 1209-1213), Meloxicam, Piroxicam, Diclofenac, and

Indomethacin; Sulfasalazine (see e.g., Arthritis & Rheumatism (1996) Vol. 39, No. 9

20 (supplement), S281); corticosteroids such as prednisolone; cytokine suppressive anti-
inflammatory drug(s) (CSAIDs); inhibitors of nucleotide biosynthesis, e.g., inhibitors of
purine biosynthesis, folate antagonists (e.g., methotrexate (N-{4-[{[(2,4-diamino-6-
pteridinyl)methyl}methylamino]benzoyl]-L-glutamic acid); and inhibitors of pyrimidine
biosynthesis, e.g., dihydroorotate dehydrogenase (DHODH) inhibitors (e.g.,

25 leflunomide (see e.g., Arthritis & Rheumatism (1996) Vol. 39, No. 9 (supplement),
S131; Inflammation Research (1996) Vol. 45, pp. 103-107). Preferred therapeutic
agents for use in combination with IL-21/IL-21R antagonists include NSAIDs, CSAIDs,
(DHODH) inhibitors (e.g., leflunomide), and folate antagonists (e.g., methotrexate).

Examples of additional inhibitors include one or more of: corticosteroids (oral,

30 inhaled and local injection); immunosuppresants, e.g., cyclosporin, tacrolimus (FK-

506); and mTOR inhibitors, e.g., sirolimus (rapamycin) or rapamycin derivatives, €.g.,

soluble rapamycin derivatives (e.g., ester rapamycin derivatives, e.g., CCI-779 (Elit. L.
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5 vitro generated anti bodies to human IL-15 or its receptor, soluble
fragments of the IL- 15 receptor, and IL-15-binding proteins Exanpl es of

| L- 18 ant agoni sts include antibodies, e.g., chineric, mani zed., hunman or
in vitro gﬂ@?ﬁ%@ﬁ”antlbodles (or antlgen-binding frag 2 ‘P@g?) to
human | L-18, soluble fragnents of the IL- 18 receptor and 1L-18 binding
proteins (1L-18BP, Mallet et al. (2001) Grc. Res. 28). 10 Exanples of IL-1
ant agoni 5(2;0020161110@6! Oniréon Buvkstig. 8ri24%5tkuang, $.1ata).. (20020 wroent, such

Vx740, - t t AN K I.L1IR11
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thereof). F&iﬁﬂﬁhﬁﬁﬁ#ibﬁn@@&&ﬂ%'ﬁﬁdr@h%% NIR; KK B398 adaphuman or

in vitro "generate bodi es (or anti gen-bindi ng fragrrents thereof) to TNF
(e.g., hukinmasd MAibitods)aCOXdinhibaerd2g7, celebaniband WmmﬁlebodMK@&G sdg, 258, 562;

BASF), CDP-571/ CDP 8708AY— 10- 3356 humanl zed antj-TNFa_anti body;
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t her eof , %:Q,-Aﬂlﬁﬁld@%ﬁﬂhﬂ@ﬂ((?@@@’dﬂ\ﬁ mer@él@prdng&it)f 838D, 20 protein,
ENBRELTM | mmunex; see e.g., Arthritis & Rheumatism (1994) Vol. 37, S295;
J. I nvest phpspholipasgdmibijers, €.a4inhita®ay of qysBolicphgsrhoigse SXCRIAZNE-gr.ecept or -

| gG fusion.protei NERCERT ; _ant.agoni . 4 1 TNF

converti ng H‘é‘ﬁ? 1 arf%?ﬁsm%! fwdé?) 'gﬁb' DR V%“ﬁ\"ﬁb%‘iﬂmﬂ‘fyaf“c%l‘am c

aci d dgy | ?&Mﬁehct&q” &3@@5&@&r toN‘ QY REYTiRRiBRG? AR IACEGEIRnhibier, GV
3333, -00 or -022 and 25 TNF- FR (sol ubl'e TNF bi ndi ng protein; see
e.g., Art fand nnmbl&rﬂbéanmgemnsls 1B®ﬁe)ned\tb¢rapeﬁxgp ajents @r(use pptentEnitjon VAR 4,

Amer. J. Physiol . - and Circul ator Physr ol ogy (1995) Vol . 268, pp.
37- 42) prlhf%(médlﬁ?mfam%wg&suapr@s > G181 &YClPSRagIRe FRCEolEmus; (FK-50q%

receptors Wi t her eof ,
e.g., 75 fﬁ@ﬁg@ﬁ‘@b@ﬁ&% a convseM[Br S ﬁsz{ré ‘?%‘?Aggewg‘weéﬁf%r 30 In
ot her enbgdiubtapamydie derivatives (d. ldstexgapansicin dhiﬁ/ﬁflvékedgb@@l-'ﬂ%@@m

adm ni stered in conbination with one or nore of the followng: IL-13

ant agoh¥ stiBhibiéOfg, e.g. gqir:q%itearrd_vamntséb@mfoa@ phosphalpaseimbititors gtg,bodi es

t |L l | L-.2 /08 CT|U20 4/ 008833
2921 ot | i b v BTt AesLdE 0, FIREAARITA T egge coo®
Arthritis & RU@dH"%da? Bx 41830 tHelapeitfe agdritd Blat cANBE &SmBiREd Q@tﬂ'aﬁs to I'L-2R,

e.g., anti-Tac
IL-21/IL-21R agonist include one or more of: 6-mercaptopurines (6-MP); azathioprine

sulphasalazine; mesalazine; olsalazine chloroquinine/hydroxychloroquine;

20 pencillamine; aurothiornalate (intramuscular and oral); azathioprine; cochicine; beta-2
adrenoreceptor agonists (salbutamol, terbutaline, salmeteral); xanthines (theophylline,
arninophylline); cromoglycate; nedocromil; ketotifen; ipratropium and oxitropium;
mycophenolate mofetil; adenosine agonists; antithrombotic agents; complement
inhibitors; and adrenergic agents.

25 Another aspect of the present invention accordingly relates to kits for carrying
out the combined administration of the IL-21/IL21R antagonists with other therapeutic
compounds. In one embodiment, the kit comprises one or more binding agents
formulated in a pharmaceutical carrier, and at least one agent, e.g., therapeutic agent,
formulated as appropriate, in one or more separate pharmaceutical preparations.
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(humani zed anti-IL-2R Protein Design Labs, Cancer Res. 1990 Mar 1,
50(5):1495-502). Yet another conbination includes IL-21 antagonists in
conmbi nation with non-depleting 5 anti-CD4 inhibitors (Ilﬁﬁ% s /okis 210396
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Rheumat i sgﬁe%y@b%ﬁgxms@vawé?-gg OPSHAPUARAR)) | 5280)), Naproxen (see e.g.,
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pyrim di n%vamh@ayé?%gﬁlﬁhg lma@s ShectréicBYFIo 04 igirifdagdalyy dr ogenase ( DHODH)
e

inhibitors (e.qg., lunomi de (see e.g., Arthritis & Rheunmatism (1996)
Vol . 39, No. 9 EldGAsipeamidr 9ne camyerient| fofmh afmeminoeasiays dar ekanpledBipsarate 45,
pp. 103-1Q7). Preferred.therapeutic agents for use in conbinatj with

"D 0177 L demaipRchrSrile T SR eautnn Bet e wefo SR BB ¢ (0. g.
| ef | unpgn ; & @ j 87 Qs anpl es of

addi ti ggr?aﬁ%}l}l?l?‘gﬁtwg%}fnc?uh%&g%ag?mm% g"%’f&&%‘?ﬂ‘%é@%?r"ﬁ@ (oral, 30

i nhal ed argimilagalR&D) $8tentyProvidesirea rde e IRN-y &vith a sehyitivil$ RE pgiml
tacrolinus (FK- 506); and mIOR inhibitors, e.g., sirolinus (rapamycin) or
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Center) provides comprehensive reagents for evaluating multiple cytokines at once.

20 These methods can be used to evaluate administration of an IL-21/IL-21R
agonist. For example, to determine if such agonist causes a statistically significant
change in the levels of a cytokine, e.g., IL-10 or IFNy or to determine if it causes an
acceptable changes, e.g., to a level in a range of normal of a cytokine, e.g., IL-10 or
IFNy. Information from the evaluating can be used to modulate the dosage of the

25 agonist. For example, if IL-10 levels are not increased to levels within the range of a
normal subject, administration of the agonist can be increased, e.g., by increasing
dosage or frequency. Conversely, if IL-10 levels are increased beyond the desired
range, the administration of the agonist can be decreased, e.g., by decreasing dosage or
frequency.
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(2002) Current Opinion Investig. Drugs 3(8):1249-53; Huang, S. et al..
(2002) Current Opinion Investig. Drugs 3(2):295-304); agents which
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penci | | ami ne;’ ‘aurot hi orna I ntranuscul ar ‘and oral); azat'hiopri ne;
cochi ci ne; 13b31494-350(adl986;51‘akaepttajr J Algromirsl.s1 40508512 1988, Heemirninak ahe,

sal neteral); xanthi nes (t heC}{)Jyl line am nophyl | i neeﬁ, cronogl ycat e;
nedocr omi [ProgNagk Aradh Sci-34-8tA-§i 4488449201981 ; Hpirmann e Brdlt e nofetil;

agenos! e Y8k L97 R RINRL. ) RINS |SOTRAETRH, ok RA Gy 2nd
rel ates t quighindl.197:3294380019 986 UBowhEn&AND], r\ﬁfblagymnl%zr P09 MaRdi et e, | L

-21/1L2] R antagoni sts with ‘ot her therapeut I C onpounds. I n one enbodi nent ,
the kil5s cdnimmsmsl b4(b5Qﬁ-5m)r1Q8&,l Maggold!@enl,sﬁ?elhldmdnﬁmtmtbgyrﬂé JRRedddaceut i cal

carrier, | east a en utic agent, fornulated as
appropri at lal%\r % La|5§13§7%ﬁg$bnd§§‘gtlcal preparations. 30 44 WO
2004/ 084835 PCTAQ%%%%’TQQﬁ%ﬁendent immunoglobulin responses and isotype switching

(which will identify, among others, proteins that modulate T-cell dependent antibody

responses and that affect Th1/Th2 profiles) include, without limitation, those described
20 in: Maliszewski, J. Immunol. 144:3028-3033, 1990; and Assays for B cell function: In
vitro antibody production, Mond, J. J. and Brunswick, M. In Current Protocols in
Immunology. J. E.e.a. Coligan eds. Vol 1 pp. 3.8.1-3.8.16, John Wiley and Sons,
Toronto. 1994.
Mixed lymphocyte reaction (MLR) assays (which will identify, among others,
25 proteins that generate predominantly Thl and CTL responses) include, without
limitation, those described in: Current Protocols in Immunology, Ed by J. E. Coligan,
A. M. Kruisbeek, D. H. Margulies, E. M. Shevach, W Strober, Pub. Greene Publishing
Associates and Wiley-Interscience (Chapter 3, In Vitro assays for Mouse Lymphocyte
Function 3.1-3.19; Chapter 7, Immunologic studies in Humans); Takai et al., J.
30 Immunol. 137:3494-3500, 1986; Takai et al., J. Immunol. 140:508-512, 1988;
Bertagnolli et al., J. Immunol. 149:3778-3783, 1992.
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Assays for Evaluating Cytokine Levels Any standard assay can be used to
eval uate cytokine levels in a sanple or a subject. For exanple, the sanple

can be oh e roma subject or can include culture ary
sanpl es égﬁzg%%ﬁ%ﬁ’gi ned or derived fromone or nore cel glmfﬁzg(gﬁ'ﬁ%'lb
bodily fluids such as blood, urine, |lynphatic fluid, cerebrospinal f|UId or

ammiotic fluid, cultured ceIIs (e.g,, .tissue culture cells), buccal smabs,
mout hwash, st oBendniticsealiedependent egsaymdnw wikidepafetmang OQhGrSgprotq;ns)psy

t | uat
oo Bt O ene BB il AT OB TISG, RGBT
| L-10 or {Hese2HdscAbedlin: @ﬁe}yatal ND BRG], N134:596-384 £16195t Kibs ¥t AKIs@mbtsel f .
Nucl ei ¢ aci ds can be eval Uat ed, e.g., using RT- PCR (e g. quantltatlve PCR)

or nucl ei Experinentaldviedicing\l33: SADS68; H91cMacateniaey al. Jaue] OQIrgnanlegmg mass

Prinodss sy b S0 TEVE Voegdbi ol Joutrblal rprrsmaRtal BB 458 Mbvi des
assay T CagR /Wil CRR oHSaId qioioRataokh; 31t B &, SeRAtd 1 Vi LY of <

0.2 pg/m @andto I'L-12 Wwth a sensitivity o arly, R&D

Systens pR64D6L963,4994 Macitonidet elc,UoiniﬁN(yf E/uphhmn&el\rﬁadﬁdme 169:RB-pg/ M or
TG--betal with a sensitivite;olo < 7&& SEARCHLI GHT' h" Proteone Arra
lo @1gal)ln

Syst em ( Pilé%é,%%@éxa&iwqi@én joyHIR Yastgatiasd 4 i BQh d A4 vaady eage%t s

for evaluatin nce t hods can be used to
eval uat e g@h‘?gﬁg‘tj ‘Pﬁ%ﬁ‘)fc}%/ p%ﬁrq%ﬁaﬁqufc'% Hza%’g'@;{fis ir exanple, to

det ermone i f sA@éhyamrlyﬁfphséwéa&vﬂaﬁa@gtoﬂsl(%idhywml igentffiyCARéng Ahewge in the
| evel s of a cytokine, e.g | L-10 or Ny or to determ ne if |t causes an

accept abl prat¢innthebprevery apomto81a aﬁmpenann@nnadtg@oofandmmtahs tifat eegolateoki ne,

E r.mat i.on e.eval uatii ng., can be used to
m)dul at e }Xﬁ‘é"q@&lﬁt &Q%f"“ g)‘ ug@dﬂh&‘m“ﬁg? tiqr, thase d es°?'|b ‘?f_n'l O levels are not
| ncr easedpl hRNGhc, Mal. ok Bry13085; R, ngzn%@gcasumlegeukeﬁﬁgv@sgt ration of
t he agonlst an be I ncreased, by i ncreéasin dosage or frequency.

Conver sel §70|1199B,I_de®zj'cm\a£lals @zmzer Reseamheéd: 1194&{1961 t1|993plhah eted, Celnge, the
adm ni stration of the agonist can be decreased, b(}asdecream ng dosage

or frldquéhiay3-243 91y gacharrhulgleguml pHmmunaiosy 1990; Zamai' et
al., Cytometry 14:891-897, 1993; Gorczyca et al., International Journal of Oncology

1:639-648, 1992.
Assays for proteins that influence early steps of T-cell commitment and
development include, without limitation, those described in; Antica et al., Blood
20 84:111-117, 1994; Fine et al., Cellular Inmunology 155:111-122, 1994; Galy et al.,
Blood 85:2770-2778, 1995; Toki et al., Proc. Nat. Acad Sci. U.S.A. 88:7548-7551,
1991.
Assays for evaluating activation of STAT are described, e.g., in Gilmour et al.
(1996) Proc. Natl. Acad. Sci. USA 92:10772-10776. For example, evaluated cells (e.g.,
25  cells treated with an agonist or a candidate agonist) can be lysed and tyrosine
phosphorylated proteins can be immunoprecipitated with an anti-phosphotyrosine
antibody. Then precipitated materials can then be evaluated using antibodies specific
for a signalling pathway component, e.g., an antibody to the STAT protein, e.g,,
STATS.
30
Assays for Measuring the Activity of IL-21/TL21R Agonists as Modulators of Cytokine

Production and Cell Proliferation/Differentiation
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Assays for Evaluating the Activity of IL-21/1L21R Agonists as | mune
Activators The activity of IL-21/1L21R agonists as activators of an i nmune
system can, anong other nmeans, be neasured by the fol Iy djggfﬁ

Sui t abl eW9§QW1§4$ r thynocyte or splenocyte cytotoxicity i ncP e vvrthout 5
limtation, those described in: Current Protocols in Imunol ogy, Ed by J. E.

gleieg:nPubf\r srl\llerlllg ggcr at esm‘gr%g"\%)g oéir%%aéyeoncg?}gﬁ;brf) %@B%ﬁn Vi 'IrDlrJg

assays f ocelMprotierhticipdidfeyérttiatibn! ot b@ﬂést@d ﬂlsxﬂglﬁyofé"@fm Rimber off E’Gﬂﬁi‘r@' ogi ¢
studies in Humans); Herrmann et at., Proc. NatL Acad. Sci. U S A

78: 2488- 24mor dep@identralk prakiferationassays for qethtings inclutigg, ¥og@ut Bmitation, 1982:

0 5t oo b, BEBAT B4 RcdRERt P ro AT T

et al. .5 RQQCT”Ngtngﬁe@ﬂIJSPFI M(ﬁeégdéﬁ,ﬂg488 2492, 1981; Herrmann et al.

J. | munol 12871968-1974,” 1982; a et al . Immunol . 135: 1564- 1572,
1985; Takai et Asbays for T-cklhon Mmoc&&?pr&%ﬁhtﬁﬁ@ﬁhlud&@ﬁho&@mmeh tlagse, J.
Virology 61:1992-1998; Takai et al 15 | mmunol . 140: 508- 512, 1988;

Ber t agnol Idescaibedjn: Cuezent Br%w@wdnm&rg}ogya‘éd by BfGoligangh M. Kreisheeks at,, J.
ol 355 30739898 1 SOOI Ll USBRRARELTREAR OO

responses “and ype sw'ic nong ot her

proteins twiaéy-Mestsdieice (Cheger 3, dﬁnﬂﬂdagﬁayﬁm& M&!Lyﬁ@ﬁ@@@éEﬁn@rad 3tihat affect
Thl / Th2 profi I es) include, without limtation, those described 20 in:

Mal i szZEwsidi19; @haptmmrlmmurmnglemewsmsuma.wom@mdt As dalpgminnl. B7cH%-

function | y,prqducti dBru k, M In
Current  PrRSDbISBE BertstnliCr by minor 145706372 oondBenagapiizetgh,

3. 8. 1-3. 8.0y raéﬁﬂﬂmu}%io 193‘@2?39&% 199T01391@é%%oml%%1 Jmﬁgnélywmte reaction
(MLR) assays (which dentify, anbng ot hers 25 proteins that generate
pr edom nar37By, IpaL; Basndnﬁiﬂct algdpbmmes)l. 15 1106@1761,t1964t [imtation, those

descri bed in: Current Prot.ocols in | nol o Col i A M
Krui sheek, D. HSspElgueyteline Erodr\rfﬂ%h%wrolr%@rlpesgrple llsmﬁéwrbabr i shi ng

(o SEL S €3 e e G BRLE e A YR SRR utoLSe
Takai et %hmulabonmrdlwwmk Ml&?d Sl*ﬂé%clﬁ@@xl 14 EPrent Pdotdcobilin @nmundlogynmunol .
140: 508- 512, 1988" Bertagnollr et al., J. I'munol. 149:3778-3783, 1992. 46
J. Eea. Colrgan eds. Vol 1 pp. 3.12.1-3. 12. 14, John Wiley and Sons, Toronto. 1994
and Measurement of mouse and human Interferon gamma, Schreiber, R. D. In Current
Protocols in Immunology. J. Coligan eds. Vol 1 pp. 6.8.1-6.8.8, John Wiley and Sons,
20 Toronto. 1994.
Assays for proliferation and differentiation of hematopoietic and lymphopoietic
cells include, without limitation, those described in: Measurement of Human and
Murine Interleukin 2 and Interleukin 4, Bottomly, K., Davis, L. S. and Lipsky, P. E. In
Current Protocols in Immunology. J. Coligan eds. Vol 1 pp. 6.3.1-6.3.12, John Wiley
25 and Sons, Toronto. 1991; deVries et al., J. Exp. Med. 173:1205-1211, 1991; Moreau et
al., Nature 336:690-692, 1988; Greenberger et al., Proc. Natl. Acad. Sci. U.S.A.
80:2931-2938, 1983; Measurement of mouse and human interleukin 6--Nordan, R. In
Current Protocols in Immunology. J. E.e.a. Coligan eds. Vol 1 pp. 6.6.1-6.6.5, John
Wiley and Sons, Toronto. 1991; Smith et al., Proc. Natl. Acad. Sci. U.S.A. 83:1857-
30 1861, 1986; Measurement of human Interleukin 11--Bennett, F., Giannotti, J., Clark, S.
C. and Tumer, K. J. In Current Protocols in Immunology. J. E.e.a. Coligan eds. Vol 1

pp. 6.15.1 John Wiley and Sons, Toronto. 1991; Measurement of mouse and human
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WD 2004/ 084835 PCT/ US2004/ 008833 Dendritic cell-dependent assays (which
wll identify, anong others, proteins expressed by dendritic cells that

activate ive T-cells) include, without limtation, t scrihed in:
GQuery et ‘28.2?045)§4q%g1mnol. 134: 536- 544, 1995; Inaba et alr}.%,ﬁ‘ﬁbsgﬁnr“ﬁ)é‘%sggf
Experinmental Medicine 173:549-559, 1991; Macatonia et al., Journal of

| mmunol ogy 5 154:5071-5079, 1995; Porgador et al., Journal of Experinental
Medi ci ne Iigeri@dkin 260iarletgos., Giwinottist., &llark, S.dCirand Tupder)Kr biln§urémt 4062- 4069,
1993; Huang et .al ., Science 4:961- ., 1994 catgnia et al., Journal of
Exper i rren?g‘?m‘i\?éﬁﬂnclf‘ﬁ’é“ %gyléséghgf%%s%?éégm%ﬁgrlg/&alimgm%ana S9BYr nal  of

d i ni cal Ipa}/&ﬁ(;_ilggj_i on 94:797-807, 1994; and Inaba et al., Journal of
Experinmental Medicine 172: 631-640, 1990. 10 Assays for |ynphocyte

sur vi val / apopt @ssays (fedT-chbll wldnk respendes ty antagennvhitineld idenfifigamong t hat
prevent apoptosis after superantigen induction and proteins that regul ate

| ynphodyt ethserpenieing thay affert AFdeT ol intsractionsasvall asdirechbhsell gHeets byed i n:

7650 670 cabule Roferatbh AN e e bg L R @Gl aRbse g3 T ch
et al., Cgedcribed fif ChdRnPHrdtocb®Ih ImARMORIZy B by J BICHgalf A MITKRGLIRGK

145:4037-4045, 1990; Zamai et al., Cytonetry 14:891-897, 1993; Gorczyca et

al ., | nt eMhat.iMargulicsoBr MaShevactinWoltaeper, PubsGeeena Sublishines Assosiaes ahdr pr ot ei ns
that inflyence early staps of, T-cell conmm toent and . developnent include,

wi thout | Feesel et CBonEi3, i ke ARt W@Sgiyglph?csé?t 9B 84: 111- 117,

1994; fgn .G k ¥ éﬂah 2 ImAAdogfedtidi&dindl -

Bl ood iE.;OS: %’:%‘;Bte§§7%yt§%ggé§£ﬂrtgl ig@gljtllﬂ gxfx‘-&, epI%’ér—}(é)’c. u%%’ Acad %él’gl . Uydégskn

88: 7548- 7Fhimans) ¥dinbekgercet al.f Proc eNatl. vadad nSei ald 1S. AaT7:600 1e60BTAIBGr e descri bed,

e.g., in Glnpour et al, $1996) Pr o%. Nat | . A,cl;ad._ Sci .. USA 92:10772-10776.
For exanplVécinkergen gh ebgEwef | lomuyn. 41:40544 119815 Takai st alg Jwlremungl. agoni st or a
candi dat e ;3990 I a iINa. h ated proteins can be
i mrunopr e(:llggi%?g?'tééo%ﬂ?ﬁg’ggikéﬁﬁ%l'pﬁ'osp %%?}rlggispggﬁghﬁ%%dy. Then precipitated
materials can then be eval uated using antibodies specific for a signalling
pat hway conponent, e.g., an antibody to the STAT protein, e.g., STATS. 30
Assaysl¥ or Meadutherfgllowimgmontlimitingskamplepwe demonstrad miver elimdhatdbllat or s of

Cytokine results in partial protection in EAE mice.

Example : IL-21 results in partial protection in EAE mice

20 Reagents

Mice
Female C57BL/6 and female SJL/J mice were obtained from The Jackson
Laboratory. The animals were housed within an AAALAC-approved barrier facility
25 and monitored for parasites as well as bacterial and viral pathogens. All mice were

used at 8-10 weeks of age.

Proliferative response
Lymph node cells of C57BL/6 female mice challenged with the mouse

30 oligodendrocyte glycoprotein (MOG) 1s.ss peptide were harvested from the mice 20
days after immunization. Cells were cultured in Dulbecco's Modified Eagle's Media
(DME) containing 10% fetal calf serum (FCS). The cells were restimulated with the
MOG 3s.s5 peptide (25 pg/ml) and grown in flat-bottom 96-well microtiter plates in the

presence or absence of murine IL-21. After 72 hours, the plates were pulsed with 0.5
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Production and Cell Proliferation/Differentiation 47 WD 2004/ 084835

PCT/ US2004/ 008833 The activity of I1L-21/TL21R agoni sts as nodul at or of
cyt oki ne odu ion and cell proliferation/differentiation can be tested
usi ng anﬁéﬁ@“ 8IS hunber of- routine factor dependent ggfrfusﬁ?%(of”fsé?ation
assays for cell lines including, wthout limtation, 32D, DA2, DA1G TI10,
B9, B9/11, BaF3, MXO/ G M+(preB Mt), 2E8, RB5, DAl, 5 123, T1165, HT2,
CTLL2, TFuC;j triviates thymtidinedwelhand yreubated foraed-Ito 6rhouhpeniady t Bhepmedni f er at i on

i ncl ude without |imtation t.ho es rrent Protocols in

| munol ogincomerasipn pf thymigine; ig 4 ‘5 DN%‘ t{:lf(prquggtgézy@ Is wgs measwped byiai s, E M
Shevach r Greene Publ i shi ng Associ ates and

W1 ey- Intg}éﬁlzlllenglewtl%gpter 3, In Vitro assays for Muse Lyrrphocyte Functi on
3.1 10 3.19; Chapter 7, Inmunologic studies in Humans); Takai et al., J.

| munol . 137: 3494- 3500, 1986; Bertagnolli et al., J. Imrmunol.

145: 17(56-QXMMJSBQBELBQEtagnoI li et aI Cel lul ar | nmunol ogy 133:327-341,

1991, Bor tagnol ey hoaghets dyigkATRBO S d? R PN R @
prol | fer atipan @ MRS, Sokbide '(Yé]Ehvé?@@@lturé@uF@iME)r nebiFEDO PES ncl ude,

W t hout tion, those described in: Polyclonal stinulation,

Kr ui sbeek and\IL-BA(1 QiUd‘thmd aahoud:'conk&nttaﬂoﬁimﬁmmthnﬂez bmngtngl fronh Smg/ml agy.  J.
E. e.a. Oollgan eds.. Vol 1 pp. 3.12.1-3.12.14, John W/ley and Sons, Toronto.
1994:  and> meARl (S supe were poHestedhatter 72 hoarsand geiteanal med fag ber, R D

o e B ndfo ERMIPASN g SEALCS AT Py 2,0 © > ©

differ ent lS@:_t;tbﬁWPibi’cebBﬁ&bﬁﬂleﬁid]@gﬂ%téxyrrphOpOI etic cells include, wthout
limtation, those described in: Masurenent of Human and Murine Interleukin
2and|nter|euk|n4 Botton1y K Davis, L. S and Llpsky P. E In

Current Pro .

John W | eynS¥st

172 o5 Lat, ‘%1% S&%‘a’fﬁ‘%c“?é’e ‘@é“mz%@%“&%@?&%g “ﬁ?éﬁ’é‘%%%@‘asﬁiﬁﬁfrgfr

mouse End phateslipid proseih €RKP)N ;61 péptidaemuBifiddin compie Frédndtsadjpvanti n
| munol ogy. J. E.e.a. Coligan eds. Vol 1 pp. 6.6.1-6.6.5, John WIley and
Sons, Tor enpriemarged with$00mgef Mycobaeriem taber¢ulosicHa7 RadDifcy. S, A, 83: 1857

Laboratories). Mice also received intraperitoneal injections with 400 ng of pertussis

toxin (List Biological Laboraton'és) at the time of immﬁnization and 48 hours later.

Animals were scored daily for clinical signs of EAE according to the following scale: 0,
20 no disease, 1, limp tail; 2, hind limb weakness or partial paralysis; 3, complete hind

limb paralysis; 4, front and hind limb paralysis, and 5, moribund. The mean clinical

- score was calculated by averaging the individual scores of the mice in each group.

IL-21 administration in vivo

25 Mice sensitized for EAE were given intraperitoneal injections of murine IL-21
at 100 ng/day or 1 pg/day in 0.2 ml of PBS. The control mice were dosed with 0.2 ml
of saline. Treatment began on the day prior to immunization with the PLP ;30,15

peptide and continued on alternate days for a total of ten doses.

30 Proliferative response and cytokine production induced by murine IL.-21
The effect of IL-21 on the induction and expansion of MOG 3s.ss-specific T cell

responses was evaluated. The results indicate that IL-21 induces proliferation of
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30 1861, 1986; Measurenent of human Interleukin 11--Bennett, F., G annotti,
J., dark, S. C and Turner, K J. In Current Protocols in |Imunol ogy. J.
E.e.a. Coligan eds. Vol 1 pp. 6.15.1 John Wley and Son Toronto 1991;
Measur eneWO GP/BEHSe ‘and hunan 48 VO 2004] 084835 PCTI USTSTAVE

Interleukin 9--Ciarletta, A, Gannotti, J., Cark, S. C and Turner, K. J.
In Current Protocols in Imunology. J. Coligan eds. Vol 1 pp. 6.13.1, John
W | ey and lysaphocyted inrmddm depegdent magsreys Iif Biguie- behhd Thiled, lyayhonges t o

R ARy RS £ B e
oLk gl BB bR 5 °g§“tta'?19§tof@e”3&<ﬁ&ﬁé’%eth°se

Kr ui sbeek celld2xhibitelfar sirilacgroliferativie csmwgmb theWoStrbb&wrs. Pub. G eene

Publ i shing Associates and W I ey-Interscience (Chapter 3, In Vitro assays
for Mowse Lynphocyte Function; 10 Chapter 6, Cytokines and their cellular
receptors; Chapter 7, | mrunol ogic studies in Humans); Wi nberger et al.
Proc. Natl. Acad. Sci. U S. A 77:6091-6095, 1980; Weinberger et al., Eur .
J. | mun. ThbieAD5SLgiphot @ proliferafiorein ﬂiepresbncé nfﬂlndll 137: 3494- 3500, 1986;
Takai et atr—d—rrro—t40—508—312—3+988—3+5—-n the foll ow ng
non-1imting exanple, tentionst b, inter alia, that 1L-21 results in
partial protldidutionn m%ﬁce CBMbpde : ng/mb1 results in parti al
protection inl:BAE m ce 20 Reégents Bl5Fe Fenml 20C57B1J6 and fermal e SJUJ m ce
wer e obt ai ned.490om The Jackgosn Labongfory. The gnimals were housed within

an AAALAC—apﬁ)ng@d barrier fag |I|ty %ﬁ and nogigored for parasites as well
as bacteri al %S viral path %:ns ce wer, used at 8-10 weeks of age.
Proliferati vé ponse Lyrrp5 ode ceI r of C5 6 femal e m ce chal | enged
with the nouke oli godend E)Qyte gI)} pr ot elon ) 35-55 peptide were

har vest ed 1145629988 i ce 20 1.dAvs aft 84S nmuP-9864 on. Cells were cultured in
Dul becco's Modified Eagle's Media (DME) cont aining 10%fetal calf serum

(FCS). The cells were restinulated with_t
Figure 1B shows increased prohferatlon of T cells from proteolipid protein

(PLP) transgenic mice cultured at the indicated concentration of murine IL-21 (ng/ml)

10 compared to cells treated with only 1 pg/ml of PLP.

To identify whether the proliferative T cell response could be correlated with
cytokine production, lymphocytes were cultured with IL-21. IL-21 induced increased
secretion of the Th2 cytokine, IL-10, as compared to untreated cells. This response was

15 saturable (Figure 2 and Table 2) and at the highest tested concentration of IL-21 (25
ng/ml), cells produced approximately 2.5-fold more IL-10 than the control group.

Table 2: 1L-21 induces IL-10 secretion

-21 IL-10 detected
(ng/ml) (pg/ml)
0

189.3
5 260.8
10 457.3
15 466.8
20 486.1
25 515.0
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MOG 35-55 peptide (25 g/m) and grown in flat-bottom96-well mcrotiter
plates in the presence or absence of nmurine IL-21. After 72 hours, the
plates were pulsed with 0.5 49 WD 2004/084835 PCTI US2004/008833 | LG
tritiat edvVORYI#084838/ wel | and i ncubated for a 4- to 6- hoRCTASR0W0883he nean
incorporation of thymdine in the DNA in the triplicate wells was neasured
by a scintillation counter. 5 Cytokine uuantitation Lynph node cells
derived fromi ' ' ; i ' ' j of the
VO 3555 papt | ite Sanp s Saclee @ shardftlordt Iy By shitedbalt gt L 2
(10 U M) imdichatedicommestrations oifi muzine fh< 1 ebmipuared e coritra? tellangdditod oOm-51 ng/ M to
25 ng/m . Culé re supernatants wer ol Llected after 72 hours and were

anal yzed #6MQE Byi oRimelaisdeplss REk Fom SBMERER oHCL P BHOVORNCL | GHTTM

Pr ot Pi B | ater). bAduct | d
nssessnen bRl SN E AR IoR AT M ARSAS s B Lo kAt aiendh o S5
: . ) t . retiare 54U
(PLp) " Too UL S AR M IV 1O g oo 0 AL AU o P enent o

wi th 800 dcaftralyerolilddo epimininiack ¢reatet)owi 32601pg/nRATI(-Di reated).abor at ories). M ce
al so received intraperitoneal.injections with 400 n% of pertussis toxin
A

(Li st Bi ol ogi calhechapgesin cyteke secretion ynopdLoil ardn?diRAmeatmentas® 48 hours

| ater. Anj . i ly for clinical signs of EAE according to the
foll ow ng@g@ag%zg%??%ﬁ%qgi@@gs%, 1, linp tail; 2, hind Iinb weakness or
partial paralysis; 3, conplete hind Ilinb paralysis; 4, front and hind |inb
paral ysi s, ljée nmean, clinical score was cal cul ated by

d,5,,noriqund., T
aver agi ng T”ﬁﬂe?hgpﬂ‘w&?%&% € SEFTEHOR nice in each group. IL-21
adm ni stratron 1n Viyyc Motent Sensr tr zed 1or S n peritoneal
injections of nuri nemloﬁ_légrf attloo ng/day or 1 g/ a%ﬁ}gkéé&ge% of PBS. The
control mig&exgere dgpeld with 0.2 nl  of saline. TI’EﬁIZ’;‘QFN—Y’bﬁgm on the day
prior to immunization with the PLP 139-151 peptide and continued on
al t er nat . ' i
cyt oki ne N (}’ murine IL-21 The effect of 1L-21 on the
i nduct i on_a_n_d__ex_p_a_néEM—f‘I&m 3h-Bh-specific T cell responses was
eval uat ed. Ndbbanges ullLsl f, Abi4¢ Hi-8, t hat | L- 21 i nducesllptm|LfH,dL20n of
IL-12,IL-13, TNFa, TGFB, MIP-1q., IL-4,1L-5, IL-6, IL-10, IL-13,
GM-CSF IL-18, TNFa, MIP-1a, GM-CSF

10
Development of EAE in mice treated with I1.-21

To determine the role of IL-21 in the development of EAE, mice were
immunized with the encephalitogenic PLP |30.;5; peptide in CFA plus pertussis toxin
and treated them with a prophylactic regimen of IL-21. The clinical course of EAE was

15 compared in mice treated with saline or [L-21.
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50 WD 2004/ 084835 PCT/ US2004/ 008833 | ynphocytes in a dose dependent nmanner.
In Figure A and Table 1, |ynphocytes cultured with 20 ng/m of IL 21
showed a S|gn|f|cant 3.5-fold increase in proliferation__as corTE)

cell's stiKOPYMO§48}Ft h peptide alone. Upon titration of & EHNY P??é:‘ the
cells exhibited a simlar proliferative capacity as the control cells. $
Tabl e 1. Lynphocyte proliferation in the presence of IL-21 Control |L-21
Dilution CPM qubﬁ:ll\/&thgﬁhdmg# dvleragé chahgts cydolkirle storetibn 25 6vdedmplaPIP 1: 1250
1.04 2.02 0.8 16250 1.49 1.86 0.16 1:31250 1.13 1.70 0.032 1:156250 dil
1.77 1.45 celtmskre#p@m the pregerergmpbrance ebmubng HoP 1 £ Thacytokingflevel ithes from

pr ot eol i pi el P. S ce cultured at the indicated
concentrat“sgggtg‘# ollr(yigllrﬁ%-né h’%ﬁ ?067110 conpared to cells treated with
only I pg/m of PLP. To identi fy whet her the proliferative T cell response
coul d be c[orrel ated with cytokine production, |ynphocytes were cul tured
with IL-25 ahlq_ 21 i nduced |ncreased secretion of the Th2 cytokine, 1L-10,
as conpar € ear e St T SrERod@yse was 15 saturable (Figure 2 and
Table 2) and a t & hi ghest tested caqn iEili\l‘atl on of IL-21 (25 ng/m), cells
produced approxi utc'y P il —FDF-E +han the control group. Table 2:
| L- 21 i nduces IE‘ 10 secretllgp | L-21 IL520 detected (ng/m) (pg/m) 0O 189.3
5 260.8 10 45713 15 466. 80020 486.1 73

IL6 100 56
1L10 100 250
IFNg 100 39
TNFa 100 56

GMCSF 100 15

As shown in Figures 4 and 5, control mice were highly susceptible to disease.
In contrast, mice treated with either a low (100 ng/day) or high (1 pg/day) dose of IL-21
had less severe clinical scores.

Figure 5 and Table 5 shows a decrease in the severity of EAE in mice treated

10 with either a low (100 ng/day) or high (1 pg /day) dose of murine IL-21 compared to

control mice.

Table 5

Day NaCl 100nglIL-21 1pgll-21
8 0.7 0.0 0.1
10 29 0.0 0.8
12 2.8 1.0 0.8
14 33 1.0 1.0
16 3.5 1.2 1.7
18 3.5 1.6 19
21 3.5 14 1.9
23 3.6 1.3 24
25 3.8 1.7 2.1

Our findings indicate that IL-21 is involved in modulating EAE progression and
15 this pathway be mediated by upregulation of IL-10.
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25 515.0 51 WD 2004/ 084835 PCTI US2004/ 008833 Figure 3 shows a decrease in
secretion of IFNy by spleen cells treated with the indicated concentrations

of murin L- ared to control cells. Addition of - t

33-55- st %F@%’éﬁﬁggﬂ)een cells frominmuni zed m ce resul &T&%mé”@%ggaol d
decrease of 1FNy, whereas addition of IL-21R yields a two-fold increase.
VWhen | ynph 5 node cells were treated with IL-21, IFNy |evels were decreased
from 20, 000 pg/Tine contents of all yeferengesgpanding patent applicationssandPublished260 pg/ m
(IL-21 treated).. The changes. i n cyt.okine secretion upon |L- or |IL-21R

t r eat ment PAFRS: Etfﬂnﬁfr%"%@‘aﬂiﬁls ARplicaHan H?%?EPSP’SXI%F“;?’%H{Q’Q‘T’?,I&?%&%Q% in

Cyt oki ne fggfegtd on IL-21 Treatnent |L-21R Treatnment Increase |L-10 IL-12,

| FNy, TGFR Decrease IL-la, IL-2, IL-6, None IFNy, IL-18 No Change |L-1(3,
|L-4, IL-5, IL-la, IL-10, IL-2, IL-12, I1L-13, TNFa, TGFR, M P-la, |L-4,
IL-5, IL-6, | L-10, IL-13, GWCSF IL-18, TNFa, MP-la, GMCSF 10

Devel oﬁmlﬁﬂ!&@.‘ﬂﬁ in mce treated with IL-21 To deternmine the role of IL-21

in the devel op . N : i i ] i togenic
PLP 139. 151 peg?’péfeﬁqﬂﬁ‘%gﬁkh%g‘%géct%ﬁ’%%%tggé?% t&%é&n%i@@xgﬁ%ﬁfétiﬁgﬂr% with a

pr ophyl actha roetieepefinehtatiad, matieequlvialtnGalf tlhoipesific@imbodmemsofitheconpared in
mce treated with saline or IL-21. 52 WO 2004/ 084835 PCT/US2004/ 008833

Tabl e 4 ddmightion desqubedibrseinh gl squiralents ateiinendasdctodeienpompassedobyethenpl ary PLP
cul tures Et.r at.ed jn the presence or absence of murine IL-21. The cytokine
level in tHEOVIIRFIAMY od control cells is normalized to 100. Table 4 Oyt okine
Controlg Treated w
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mL-21 1L2 100 59 1L5 100 73 1L6 100 56 [1L10 100 250 |IFNg 100 39 TNFa
100 56 GMCSF 100 15 5 As shown in Figures 4 and 5, control mce were

hi ghly susceptible to disease. In contrast, mice treated with either a | ow
(100 ng/day) or high (1 fig/day) dose of IL-21 had |ess severe clinical
scores. Fi gWhat$s daicheldsl e 5 shows a decrease in the severity of EAE in mice
treated 10 with either a | ow (100 ng/day) or high (1 g /day) dose of nurine
I L-21 corrpared to control mce. Table 5 Day NaCl 100 ng IL-21 1 g IL-21 8

0.7 0.0 0.1y, oG gf4h oQis@oﬁan i}l%rl%uﬁianIQI]Q-ﬁy ﬁ442f>re%eﬂtopgtui)lR)]1§t& 5 1.2 1.7
18351619 21 3. 1 Qur findings

i ndi cate t hatanuf_acme Oﬁmedwmle\feldamdlomdmgl atymporEAE mpylidple eelsiosis and 15 this

pat hway be nedi at t.ion of IL- Q04/ 0 4835 id

BT Usbooa/ Gbsetsd witar Bt defliote) ahindreed I dn S sihringbinonid

application on are

her eby expr 2%%?5‘ 1?%@3%6}%&3?%9@@ gﬁ&hﬁ cofwidting ot B PLIH %ﬁypteBﬁ&e, 3h Bhbrﬁéﬁc‘
anti-IL21R antibody, and an antigen-binding fragment of an agonistic anti-IL21R

antibody.

2. The use of claim 1, wherein the agonist is an IL-21 polypeptide that comprises
a sequence at least 90% identical to the amino acid sequence of SEQ ID NO:2 and
is capable of binding to an IL-21R.

3. The use of claim 1, wherein the agonist is an IL-21 polypeptide that comprises
a sequence at least 95% identical to the amino acid sequence of SEQ ID NO:2 and

is capable of binding to an IL-21R.

4. The use of claim 1, wherein the agonist is an IL-21 polypeptide that comprises

the amino acid sequence of SEQ ID NO:2.

5. The use of claim 1, wherein the agonist is an agonistic anti-IL21R antibody or

an antigen-binding fragment thereof.

6. The use of claim 5, wherein the agonistic anti-IL21R antibody is a human

antibody.

7. The use of claim 1, wherein the agonist is used in combination with at least one

anti-inflammatory agent.
8. The use of claim 7, wherein the anti-inflammatory agent is selected from the
group consisting of IFNB-1a, IFNB-1p, TNF antagonists, IL-12 antagonists, IL-23

antagonists, methotrexate, leflunomide, sirolimus (rapamycin), and CCI-779.

9. The use of claim 1, wherein the subject is a mammal.
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reference. 5 Equivalents Those skilled in the art wll recognize, or be able
to ascertain using no nore than routine experinentation, many equival ents
of the specific enbodi nents of the invention described herein. Such

equi val ents are intended to be enconpassed by the following clains. 10 54
What i s cl ail@Ebheiwe of clalis @, wherein thg din2$ t/ [Iof2 1 Rragoniseis seitdble f? his¢ in_- 21) /

I L-21 receptor. (IL-21R).ip the manufacture of nmedicine for aneliorating a
synpt om of FhﬁlfP%Péaé’@glér‘g@?-s associated with an 1L-10 deficiency or
increased IFN-y in a subject, wherein said agonist is selected fromthe
group consisting of an IL-21 pol ypeptide, an agonistic anti-IL21R anti body,
and an anti gerFHeiusdiofiglaim dgwhereinothe in-24¢ 023 Riagonist isshitablRforant abody. 2. The
use of claim]l], erein the agonist is.an |IL-21 pol ypeptide that conprises

a sequence é‘irleﬁé?\ﬁg?seé(%%r%}%s}’t‘ﬁ?wﬁ]éO?H@’SaWF% AP thquence of SEQ I D NO 2
and is capable of binding to an IL-21R 3. The use of claim1, wherein the
agonist is an IL-21 polypeptide that conprises a sequence at |east 95%

i denti cal t 62tTie woioficlaanildwhewgincthe E8.-Gl / HEQ1RRgbkisPisanilable forcapabl e of
binding to an 11-21R 4. The use of claim1, wherein the agonist is an IL-21
pol ypept i de!W¥f&iP0conpri ses the ami no acid sequence of SEQ ID NO 2. 5. The
use of claiml, wherein the agonist is an agonistic anti-IL21R anti body or
an antigen-binding fragnent thereof. 6. The use of claimb5, wherein the
agoni st i c amB.iTFHehidd Bf alairh HAgwhersinahé i@ h / 1221 R lagoyist i€ suildbde foze of cl aim 1,
wherein the, agonist is used in conbination with at | east one

anti - i nf | aniigcsiop 1Bigdhg cendral ngrUoyssystem. c| ai m 7, wherein the
anti-inflammatory agent is selected fromthe group consisting of IFN(3-1a,

| FN(3-1(3, TNF antagonists, |L-12 antagonists, |L-23 antagonists,

met hot r exat 4. Tiefusdd vlaite 12 swhatintis [I(-24p Ho2ER mponisnid saifdble/ it .

intrathecal or intravenous injection.

15. The use of claim 12, wherein the IL-21 / IL-21R agonist is suitable for

injection into the lumbar cerebrospinal fluid.

16. The use of claim 1, further comprising the evaluation of the subject for an IL-

10 parameter in order to determine the risk of multiple sclerosis.

17. The use of claim 1, further comprising the evaluation of the subject for an IL-

10 parameter prior to administration of the agonist.

18. The use of claim 17, wherein an increase in the IL-10 parameter indicates a

therapeutic effect.

19. The use of claim 1, further comprising the evaluation of the subject for an IL-

10 parameter after administration of the agonist.

20. A pharmaceutical composition for the treatment of multiple sclerosis
associated with an IL-10 deficiency or increased IFN-y comprising an IL-21 / IL-
21R agonist and an anti-inflammatory agent, wherein said IL-21 / IL-21R agonist

is selected from the group consisting of an IL.-21 polypeptide, an agonistic anti-
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9. The use of claiml1l, wherein the subject is a manmmal. 55 10. The use of
claim1, wherein the IL-21 / IL-21R agonist is suitable for use in the form
of a single dose. 11. The use of claim1l, wherein the IL-21 / IL-21R agoni st
is suitable for use as a series of doses separated by intervals of days,
weeks or nmoHi2IR antpodfrad@esantgercbiailimg fragwicot ef an agosistic agtl-IL21R - 21R agoni st
is suitable fqbrd injection. 13. The use of claim 12, wherein the IL-21 /

I L-21R agonl""étf 0% suitable for injection into the central nervous system
14. The use of claim 12, wherein the I1L-21 / IL-21R agonist is suitable for

intrathecal or intravenous injection. 15. The use of claim 12, wherein the
| L-21 / | L- 21.R’hegeivarmaceutical gomabsition of claimm2@ ovhieosin tthet 18.-2 hpollyperitisle

cerebrospinal fluid. 16, T S f claiml further co i S he

val vat 1 on B 4 ibEiss L lea Aok Bfenftal 4 BeBiing ad snE EREGIBROR, v ne ¢ ne
ri sk of mul hhPis@apsdl€bPBindingtd an N2 1Rse of claim 1, further conprising the
eval uation of the subject for an IL- 10 paraneter prior to admnistration of

t he agonist. 18. The use of claim 17, wherein an increase in the IL-10

paranmeter ingi.cates a therapeuti.c effect. 19.. The u lai mal, further
orpr i ng hel BaFTRReBHe FopRRt Bompheliin 3¢ perelt B5F L pchBertio®ar ¢ o

adm ni strat hayla flqubli’ AU 1% ikticd tPNRIAMEES il SedueABOSED IDNGQr t he
treatment of nultiple sclerosis associated with an IL-10 deficiency or

i ncreased | End is capahde pEbindingrto pn I221R. | L- 21R agoni st and an
anti-inflammatory agent, wherein said IL-21 / IL-21R agonist 1is selected
fromthe group consisting of an IL-21 pol ypeptide, an agonistic anti- 56

I L21R anti bogyTheasHdriceanitdl @6mpbéifieh BAclhindd0BHer&h s@d IRPANIBLAIR anti - 1 L21R
anti body. 21. The pharmaceutical conposition of claim?20, wherein the IL-21

pol ypept i de agomigt campeigesche eméno dcédispquadeoof $EQ IRHO:2.0 t he ami no aci d
sequence of SEQID NO 2 and is capable of binding to an IL-21R
24. The pharmaceutical composition of claim 20, wherein the anti-inflammatory
agent is selected from the group consisting of IFNB-la, IFNB-1p, TNF

antagonists, IL-12 antagonists, IL-23 antagonists, methotrexate, leflunomide,

sirolimus (rapamycin), and CCI-779.

25. The pharmaceutical composition of claim 20, wherein the agonist is an

agonistic anti-IL21R antibody or an antigen-binding fragment thereof.

26. The pharmaceutical composition of claim 25, wherein the agonistic anti-

IL21R antibody is a human antibody.

27. A pharmaceutical composition for the treatment of multiple sclerosis
associated with an IL-10 deficiency or increased IFN-y comprising an IL-21 /IL-
21R agonist and a protein that simulates myelin basic protein, wherein said IL-21 /
IL-21R agonist is selected from the group consisting of an IL-21 polypeptide, an
agonistic anti-IL21R antibody, and an antigen-binding fragment of an agonistic

anti-IL21R antibody.

28. The pharmaceutical composition of claim 27, wherein the IL-21 / IL-21R
agonist is a protein that comprises an IL-21 polypeptide, and the protein that

simulates myelin basic protein comprises glatiramer acetate.
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22. The pharmaceutical conposition of claim20, wherein the IL-21

pol ypeptide has a sequence at |east 95% identical to the amno acid
sequence of SEQID NO 2 and is capable of binding to an IL-21R 23. The
phar maceuti cal conposition of claim 20, wherein said IL-21 / 1L-21R agoni st
conprises the ami no acid sequence of SEQ ID NO 2. 24. The pharmaceuti cal

conposi tion,of _cl 0,, whe nt| n.fI m"rato agent ..is sel ected
CPor e o2l Wt amugenetas of 2 polihe ettt aBricEe | C- 10
ant agoni st Sfor|al=neﬁ§raﬁﬁ%W?%l@%@lerdgﬁtagwcfa?éﬁﬁh alll ?L-llg'a@ﬂhgﬁo orSi rolimnus

(rapanycin), and 5. The pharnmaceuti cal conp05|t|on of claim 20,
wher ei n t heimegpasedsiFN-g, cxrat leastame symptoandf mu]n@]ld%cmnmli)m}iycwuedanth an

anti gen-bi ndi ng fragment thereqof. 26, The pharmaceutical conposition of
claim 25, wHel ai‘iﬁﬁ@%)’a@dmrg‘ﬁeé Ilgﬂmmqlpg@p@agm PHUER)- i s a human anti body.

27. A pharmaceutical conposition for the treatnment of nultiple sclerosis
associated with an IL-10 deficiency or increased IFN-y conprising an |L-21 /
I L- 21R agoBd.sTheand oficlai® 0] whérbiatths subjdcaisdfuntanehndithbdbi2a golylepiide wher ein
said IL-21 / IL-21R agonist js selected fromthe group consisting of an

| L-21 pol ypiprhuman hn2 I pgJypemiidec anti-1L21R anti body, and an anti gen-bi nding
fragnment of an agonistic anti-I1L21R antibody. 28. The pharnaceuti cal
conposition of claim?27, wherein the IL-21 / IL-21R agonist is a protein

that conpri SesTiRrusk bf 2lhirp QDywhetindke a0l polypeideicompriséSEQ DM@t es nyel i n
basic protein conprises glatiranmer acetate. 57 29. Use of an interleukin-21
(I'L-21) pol ypeptide in the manufacture of nmedicine for aneliorating

mul tiple schorgal e Apsarh 3bednibhinfl bl pdQodSldeqt fiGH Mg} NCT ased | FN-y,

or at |east”0One synpto I'pl'e” sc associl at e h an 1L-10
deficiency gfoduesl eased I|FN-y, in a nannallan subj ect. 30. The use of claim
29, wherein the subject is human, and the IL-21 polypeptide is a human

| L-21 pol ypeptide. 31. The use of clain130 wherein the |IL-21 pol ypeptide

conpri ses SEQ-HD nﬁ clam? ?Py;vrff&eﬂzﬁe 2? hgfygkﬁpde wher Ellbﬂlahﬁﬁ pl‘old'uge]d

pol ypeptide™i's reco
in a bacterial cell.

34. Use of an interleukin-21 (IL-21) polypeptide in the manufacture of medicine
for modulating an IL-10 deficiency, or a disorder associated with an IL-10
deficiency, in a mammalian subject, wherein the amount of the polypeptide is

sufficient to increase IL-10 expression or activity in the subject.

35. Use of an interleukin-21 (IL-21) polypeptide in the manufacture of medicine
for treating or preventing an immunological disorder in a mammalian subject,
comprising the evaluation of the mammalian subject for an IL-10 parameter prior
to administration of the IL-21 polypeptide, wherein the amount of the polypeptide

is dependent on results of the evaluated IL-10 parameter.

36. The use of claim 35, wherein the IL-10 parameter comprises quantitative

information about levels of IL-10 protein or IL-10 mRNA.

37. The use of claim 35, wherein the IL-10 parameter comprises quantitative

information about levels of IL-10 protein activity.
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33. The use of claim30, wherein the IL-21 pol ypeptide is reconbinantly
produced in a bacterial cell. 34. Use of an interleukin-21 (IL-21)

pol ypeptide in the manufacture of nmedicine for nodulating an IL-10
deficiency, or a disorder associated with an IL-10 deficiency, in a

manmal i an s38j Eot ysewifetadir3 St Whergimthe immunologicpbdiggrder is dmeimlogicdl f i ci ent to

i ncrease |L-,10 expression or activity in the subject. 35. Use of an

i nterl euki n-dffr%'t- 21) polypeptide in the manufacture of nedicine for
treating or preventing an i munol ogi cal disorder in a manmalian subject,
conprising the evaluation of the manmmalian subject for an IL-10 paraneter
prior to adfi Phewseatfickiimak8, whereir the subjedtyplwnirdend the enmunologisabnount of the
pol ypeptide ,.is,de en&ﬁit on rresults of the evaluated IL-10 paraneter. 36.
The use of GFSQFdfF Ssmulpls sel9ro¥i%e | - 10 parameter conprises quantitative

i nformation about |evels of IL-10 protein or IL-10 nRNA. 37. The use of
claim35, wherein the |IL-10 paraneter conprises quantitative information
about | evel $0oThe useld chimt3S; wherein the immusglogal diberderseausds damager85, wher ei n
t he i mmunol o ic?l gisorper is a neurological disorder. 39. The use of claim
38, wher ei n AHRULYE BYeY $eAdSan and the i munol ogical disorder is multiple
sclerosis. 40. The use of claim 38, wherein the i munol ogi cal disorder

causes dammge or alteration to r%el'i n sheaths. 41. Use of an agonist of an
i nt er euki n421Ugq of amagonist of aintesleukinedl {12124 H)-21 receptor (IkedlR)an ther e of

medi ci ne for thi ;rea%ne t.oH. lHi%%E cterﬁsis KN a nanﬂaliaq. subj ect,
conpri si ng tHEVRFAITEAL SR "qhMF L %‘ZP RIS scrp s Mg piamalian o
admi ni st r at isgbjeétf cérﬂ?&is’iﬁ@fﬁe%&/aluﬂﬂon Jie NS pirafibtet i thd subfjédtafer conpri sing
the adm ni stration of a second dose of the agonist as a function of the
eval uat ed | [adminiptzatiomeadhe agpBist. The use of claim 41, wherein the agonist is
selected fromthe group consisting of an IL-21 pol ypeptide, an agonistic
anti-1L21R anti body, and an antigen-binding fragnent of an agonistic
anti-1L21R ant TROKE oftfaim U1€ fiteiRr 8dmpristhgihd AdmikiSkKion dfAeqd@tosé of S an
| L-21 pol ypepti de.

the agonist as a function of the evaluated IL-10 parameter.

43. The use of claim 41, wherein the agonist is selected from the group consisting
of an IL-21 polypeptide, an agonistic anti-IL21R antibody, and an antigen-binding
fragment of an agonistic anti-IL21R antibody.

44. The use of claim 43, wherein the agonist is an IL-21 polypeptide.

45. The use of claim 44, wherein the subject is human, and the IL-21 polypeptide
is a human IL-21 polypeptide.

46. The use of claim 44, wherein the IL-21 polypeptide comprises SEQ ID NO:2.

47. An article of manufacture comprising:
(i) a container with one or more unit doses of a pharmaceutical
composition comprising an IL-21 polypeptide; and
(ii) instructions for administering the unit doses to a subject that has, or is
suspected of having, multiple sclerosis associated with an IL-10 deficiency

or increased IFN-y.
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45. The use of claim44, wherein the subject is human, and the IL-21

pol ypeptide is a human |IL-21 polypeptide. 46. The use of claim44, wherein
the IL-21 pol ypeptide conprises SEQ ID NO 2. 47. An article of manufacture
conprising: (i) a container with one or nore unit doses of a pharnmaceuti cal
conposi t i on4&dhgrartsile gf 4h whergin theoingtpastivhsiare paonddgd ¢n) a labsk r uct i ons f or
admnistering the unit doses to a subject that has, or is suspected of
having, multiple sclerosis associated with an IL-10 deficiency or increased
| FN-y. 59 480 THeartdlé bELS vHerdr theMaBs] 84 arfikB@td disdxietfbl APt cPsBhPr ovi ded on a
| abel . 49. Jhgaigsticle of 48, wherein the label is affixed to an external
surface of the container. 60 WO 2004/ 084835 PCTI US2004/008833 1/15
SEQUENCE LI STING <110> Weth <120> TREATI NG | MMUNOLOG CAL DI SORDERS USI NG
AGONI STS OF | NTERLEUKI N-21/ | NTERLEUKI N- 21 RECEPTOR <130> 16158-013W)1
<150> US 60/ 456, 920 <151> 2003-03-21 <160> 13 <170> Patentln version 3.2
<210> 1 <211> 617 <212> DNA <213> Hono sapi ens <400> 1 gctgaagtga
aaacgagacc aaggtctagc tctactgttg gtacttatga gatccagtcc 60 tggcaacatg
gagaggattg tcatctgtct gatggtcatc ttcttgggga cactggtcca 120
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caaat caagc tcccaaggtc a
tgttgatcag ctgaaaaatt a

agat gt ag
gt cagcaa

o fapgnie.a ;

gaaaccacct tccacaaatg c

tgattcttat gagaaaaaac
aaagat gatt catcagcatc
t aact tg¢dy FrgYnacact a

tattccaagt ggaggag 617

<400> 2
10 15

ﬁ

30 WO 2004/

du
Asn
Lys
Arg
du
Hi s

Thr

<170>
<210> 1

<211> 617
<212> DNA
<213>

<400> 1
gctgaagtga

tggcaacatg
caaatcaagc
tgttgatcag
agatgtagag
gtcagcaaat
gaaaccacct
tgattcttat
aaagatgatt
taacttgcag
tattccaagt
<210> 2

<211> 131
<212> PRT

<213>

<400> 2

rﬁ&g

5 PCT USZ
Trpaser 1Ai§e—|8|ﬂ®w<ﬁer Q/s Phe
@y Asn Asn Qu Arg Ile 50 55 60
Ar<g50ys uBreo/R66, B®r Thr Asn
LedSThr 209%-0Br-31 Ser Cys Asp Ser 85 90 95 Tyr Qu Lys Lys Pro Pro Lys
Phe Leu G u Arg Phe Lys Ser
Led®%er 18er Arg Thr H's Ay Ser

Homo sapiens

aaacgagacc
gagaggattg
tcccaaggtc
ctgaaaaatt
acaaactgtg
acaggaaaca
tccacaaatg
gagaaaaaac
catcagcatc

ttggacacta

ggaggag

Homo sapiens

agat cgcca
t gt gaat ga
gt ggt cagc
t gaaaggat
agggagaag

cat gattaga
cttggtccct
tttttcctge
aatgta
acagdaacac
caccCGaQuENLEALISTaNGgaa
tgtcctctag aacacacgga
tgttacatac tctaatatag

aat

<210> 2 <211> 131

Wi

PatentIn version 3.2

aaggtctagc
tcatctgtct
aagatcgcca
atgtgaatga
agtggtcagc
atgaaaggat
cagggagaag
cacccaaaga
tgtcctctag

tgttacatac

Leu

ttégbg%g%

at gcgt caac
gaatttctgc
tttcagaagg
t caat t aaaa
agact aacat
agat t caaat
agt gaagat t
t agt gaaagt

ttatagatat 180
cagctccaga 240

B ER3maResto

gcccttcatg 420
cacttctcca 480
cct gaggatc 540
catttctttg 600

<212> PRT <213> Honp sapi ens

ﬁcﬂgg@y

ro A u Asp Va

Ie Asp |l e Val

Asp 15

u Phe Leu Pro Ala 20 25

G u Thr Asn Cys

35 40 45 dn Lys Ala Gn Leu Lys Ser Al a

Il e Asn Val

Ser

Ile Lys Lys Leu

65 70 75 80 Ala Gy Arg Arg An Lys His

tctactgttg
gatggtcatc
catgattaga
cttggtccct
tttttcectge
aatcaatgta
acagaaacac
attcctagaa
aacacacgga

tctaatatag

gtacttatga
ttcttgggga
atgcgtcaac
gaatttctgc
tttcagaagg
tcaattaaaa
agactaacat
agattcaaat
agtgaagatt

tagtgaaagt

100 105 110 Leu G n Lys Met
115 120 125

gatccagtcc
cactggtcca
ttatagatat
cagctccaga
cccaactaaa
agctgaagag
gcccttcatg
cacttctcca
cctgaggatc

catttctttg

Gln Asp Arg His Met Ile Arg Met Arg Gln Leu Ile Asp Ile Val Asp

1

5

10

15

Gln Leu Lys Asn Tyr Val Asn Asp Leu Val Pro Glu Phe Leu Pro Ala

20

25

30

60

120

180

240

300

360

420

480

540

600

617

Ile Hs Gn



A u Asp Ser 130 <210> 3 <211> 3072 <212> DNA <213> Mus nuscul us <400> 3

gagaaccaga ccaaggccct gtcatcagct cctggagact cagttctggt ggcatggaga 60

ggaccctt %ta gtcatcttct tggggacagt ggcccataaa g(g@@g%@%@s%%g

t ctgtct

aagggccagﬁo%"é’%@&“? tg attagacttc gt c%a}gstcttat tgacattgtt

aaat ct at ga aaatgacttg gatcctgaac ttc cagc tccacaagat gtaaaggggc 240
act gt gagcelut gepelt €¥u GoctAghnt €y Gigdrggewadladiheadsgc Caste@aaccct g 300
gaaacaat aa gatattcatc attgacct®g tggcccagct cdygaggagg ctgcctgecca 360
ggaggggagg aaagaaacag aagcacatag ctaaatgccc ttcctgtgat tcgtatgaga 420
aaaggacacc caaagaatic ctagaaagac ,t agaat ggct ccttcaga attcatc 480
agcat %fc[ Btgsc?g%g;gea%eél g ésg%&ggaa%agﬁfcgﬁg%gﬁéas cgguaggg%%ttcccga 540
ggact gagga gacgccggac act atagacg ctcacgaatg caggagtaca tcttgcctct 600

t gggatt gca agt ggagaag tacgatacgt tatgataaga acaactcaga aaagctatag 660

gt t aagatchsnt Virgeecale Laadydagen Lgacaigt gf0@rd tieectgcaaragact ccatg 720

Ct gt caacat ggaaaatctc aact caacaa gagcccagyct tcccgtgtca gggatttctg 780
gtgcttctca agctgtggcet tcatcttatt gcccaactgt gacattcttt gattggaagg 840 WO
2004/ 084835 PCT/ US2004/ 008833 3/ 15 ggaaaactaa agcttttagc aaaaatacag

ct aggdiaat ¢ % fFePaBcEy cyadHgt At lendhraees Ere aleg aYTdFRa¥yg aat gat gt aa
gct ggaaat a at aagcat gatgaaattg 960°° aaaattgaag tctt®attct ttaagaaaaa
ctttgtactt gaaagcatgt ctgaagagtt 1020 tactcattac cacaaacatc tagcatattg
at aactgaca,f ¢fd tigbagl, ¢LacaA0anR pl0al, QQPM%J%QQL% aggtagag ttittcttct
ctattaggtc talcaggatt taacctatta 3440 tgagggtcac,ggctggettt cactgttttt
ct aaagaggc aagggt gt ag taagaagcag 1200 gcttaagttg ccttcctccc aatgtcaagt
tcctttataa gctaatagtt taatcttgtg 1260 aagatggcaa tgaaagcctg tggaagtgca

aacct daot Glirt Ty4 cfeggalp Gcaaijinagba Le324er 41 Reqamrt HiglGagcdeat ¢ acct caagtg
125

gttatgggtg tétdgtgatg aatctgciay 1380

Glu Asp Ser

130
<210> 3
<211> 3072
<212> DNA
<213> Mus musculus
<400> 3
gagaaccaga ccaaggccct gtcatcaget cctggagact cagttctggt ggcatggaga 60
ggacccttgt ctgtctggta gtcatcttct tggggacagt ggcccataaa tcaagccccece 120
aagggccaga tcgcctcctg attagacttc gtcaccttat tgacattgtt gaacagctga 180
aaatctatga aaatgacttg gatcctgaac ttctatcagc tccacaagat gtaaaggggce 240
actgtgagca tgcagctttt gectgttttc agaaggccaa actcaagcca tcaaaccctg 300
gaaacaataa gacattcatc attgacctcg tggcccaget caggaggagg ctgcctgceca 360
ggaggggagg aaagaaacag aagcacatag ctaaatgccc ttcctgtgat tcgtatgaga 420
aaaggacacc caaagaattc ctagaaagac taaaatggct ccttcaaaag atgattcatc 480
agcatctctc ctagaacaca taggacccga agattcctga ggatccgaga agattcceccga 540
ggactgagga gacgccggac actatagacg ctcacgaatg caggagtaca tcttgcectct 600
tgggattgca agtggagaag tacgatacgt tatgataaga acaactcaga aaagctatag 660
gttaagatcc tttcgcccat taactaagca gacattgtgg ttccctgcac agactccatg 720
ctgtcaacat ggaaaatctc aactcaacaa gagcccagct tcccgtgtca gggatttcetg 780
gtgcttctca agctgtgget tcatcttatt gcccaactgt gacattcttt gattggaagg 840



ctccagcctc agtctcctct cccacatcct ttcctttctt tcctctttga aacttctaag 1440
aaaaagcaat ccaaacaagt tcagcactta agacacattg catgcacact tttgataagt 1500
taaat ccaac catctattta aaatcaaaat caggagatga gccaagagac cagaggttct 1560
gt t ccagt MO P49¥83act tttactgaac atcgcaatct tttaaccaca 5%@83%’3%(3?88%20
t gagcaaata gttttgccat ttgatataat ttc3cf]asacagt atgtttcaat gtcaagttaa 1680
aaagtctaca aagctatttt ccctggagtg gtatcatcgc tttgagaatt tcttatggtt 1740
aaaat ggadaact mgatcioaaggcaiaggcadag ggggaigat tgtdggaticd aggggaaaqaaggbgo 1800
tctgtacctc acagtgcctt taaaacaagc agagatcccg tgtaccgccc taagatagca 1860
cagacPagiqftethategraCIe cRBdgatdiag IeIgaratat atamyaacrnaetIa®artet ct P80 1920

aactttaaaa atatgtattg caaagaactt gtgtaactgt aaatgtgtga ctgttgatga 1980
Bhaicl radgine Cudelat e Geat Iy §E P e Ryt LPEP 2040

cat t af 3¢ IRRAEEH LA L g4 @
t gct f 2100
e DR SOROAL LR OR-(0000 210

agtctccatg ttttattctt ttgttgttt
gt gat yhédia ckad haggacagaddatidr bidriggdtH fatdadbabiOihscdagest t i po 2220
aaat aattca atgcagcaca ggctaagagc 2280

aat cactgac aatttctaat caagaagtac
tt gt ategddottggamatgoetagtgagygat tttaeqagicagagratgggaaaggacaggctieoo 2340
cttgaacctc tctgtgctca agactcagcc 2400

agagt aaact agacaaaatt gcacagcagt
agt ccOFtERrIERY tortE eRtcCE RATGEERAAL EerfAteAfagctapfasth gastadate gt t1g60 2460
tttcattctc ttatctgtag 2520

gtgtccatga aggttgccac tggtgtaagec tttttttggt
Fadang A PO TUdgarIice ot HaPEtor PRTTPATHY FoTEPthAEr I RgPat gratd 2580
gagtt t.t t aa 2640 WO
2004/ CBa I8 P CTI R0 oDEe T ) T P aa g g G atr A ot gL ehaa
aagggaasaRtalAtet atcal ket 2l trdtatacakregAlataiakbay auaiat at ac
atatatatat atatatatat gtatatatat 2760 atatatatag agagagagag agagagagag
agagaaagagpcagagaggiigrott tHamgatca 2GAcatiaggagidacacigaggenaiga ghitat ggccg
2880 tgaataaatt catagcatta ttgatctatg

ttaatactgt agctgaaagt gttttctttg
ttatt fepetcegae taaattatitearpataeardt CONRIatdragacRaoRgagcepegaittat gdabYat gt a

ctttataact taatgattat ttattatgta 3000 tttggttttg aatgtttgtg ttcatggctt

it at CFRSPHEEIGARCHAC THARERA: 3060 CARREa D A= Sorr 9oL 1 0520
tgagcaaata gttttgccat ttgatataat ttccaacagt atgtttcaat gtcaagttaa 1680
aaagtctaca aagctatttt ccctggagtg gtatcatcgc tttgagaatt tcttatggtt 1740
aaaatggatc tgagatccaa gcatggcctg ggggatggtt ttgatctaag gaaaaaggtg 1800
tctgtacctc acagtgcctt taaaacaagc agagatcccg tgtaccgccc taagatagca 1860
cagactagtg ttaactgatt cccagaaaag tgtcacaatc agaaccaacg cattctctta 1920
aactttaaaa atatgtattg caaagaactt gtgtaactgt aaatgtgtga ctgttgatga 1980
cattatacac acatagccca cgtaagtgtc caatggtgct agcattggtt gctgagtttg 2040
ctgctcgaaa gctgaagcag agatgcagtc cttcacaaag caatgatgga cagagagggg 2100
agtctccatg ttttattctt ttgttgtttc tggctgtgta actgttgact tcttgacatt 2160
gtgattttta tatttaagac aatgtattta ttttggtgtg tttattgttc tagcctttta 2220
aatcactgac aatttctaat caagaagtac aaataattca atgcagcaca ggctaagagc 2280
ttgtatcgtt tggaaaagcc agtgaaggct tctccactag ccatgggaaa gctacgcttt 2340
agagtaaact agacaaaatt gcacagcagt cttgaacctc tctgtgctca agactcagcc 2400
agtcctttga cattattgtt cactgtgggt gggaacacat tggacctgac acactgttgt 2460
gtgtccatga aggttgccac tggtgtaagc tttttttggt tttcattctc ttatctgtag 2520
aacaagaatg tggggctttc ctaagtctat tctgtatttt attctgaact tcgtatgtct 2580
gagttttaat gttttgagta ctcttacagg aacacctgac cacacttttg agttaaattt 2640



<211> 122 <212> PRT <213> Mus nusculus <400> 4 Pro Asp Arg Leu Leu Ile Arg
Leu Arg His Leu Ile Asp Ile Val Qu 15 10 15 dn Leu Lys Ile Tyr d u Asn
Asp Leu Pro Qu Leu Leu Ser Ala 20 25 30 Pro dn As

Cys du Hi 2004/84835 Phe Al a-Gys Phe 35 40 45 A n Lys Aa"ngE§2§’0ﬂé{?8{3ys Pro
Ser Asn Pro Ciy Asn Asn Lys Thr Phe 489 55 60 Ile lle Asp Leu Val Ala Gn
Leu Argtficda E§ thtREQ Ntdtf¥LhaPrbdhggBBygilataxaBBtaddayYaddtackys kygso G n Lys
Hs lle Ala s Pro Ser Cys Asp Ser 85 90 95 Tyr Qu Lys Arg Thr Pro
Lys GaUatFéh:etkemta:ata%ag elxeamatchaqfntlaeutatlaﬂath@Etéﬂ@th&ta@aﬂ Lysedet Ile His
An Hs Leu Ser 115 120 <210> 5 <211> 2665 <212> DNA <213> Hono sapi ens
WO 2064208483% apET4139200202008BRTY aFHIp8agag/ 80999ttt T Fagtapgacggc@8aQct g
cccgtcat ca gagtgacagg tcttatgaca gcctgattg actc c tgggtotgga

Lt ot cAeeestRen ety SR Griacieategages wttegrc%eegcagagqgaac
Cea0ClA6EALSE0 C5R09A0 £ 0AALERAAG LaRtaCEATE. 400 A0aC0RARLD  0aLL) 4! 0a0

aaagadgccy aaacagaagy cccgrgggag tcagea §0-gcégcécecct
t gCct CeLg datdEl Gk AT 28 040AGLOHG QEEtQaQSQ&g%ae?&Qttat ttattatgta 3000

tttggttttg aatgtttgtg ttcatggctt cttatttaag acctgatcat attaaatgct 3060

acccagtccg ga 3072

<210> 4

<211> 122

<212> PRT

<213> Mus musculus

<400> 4

Pro Asp Arg Leu Leu Ile Arg Leu Arg His Leu Ile Asp Ile Val Glu
1 5 10 15

Gln Leu Lys Ile Tyr Glu Asn Asp Leu Asp Pro Glu Leu Leu Ser Ala
20 25 30

Pro Gln Asp Val Lys Gly His Cys Glu His Ala Ala Phe Ala Cys Phe
35 40 45

Gln Lys Ala Lys Leu Lys Pro Ser Asn Pro Gly Asn Asn Lys Thr Phe
50 55 60

Ile Ile Asp Leu Val Ala Gln Leu Arg Arg Arg Leu Pro Ala Arg Arg
65 70 75 80

Gly Gly Lys Lys Gln Lys His Ile Ala Lys Cys Pro Ser Cys Asp Ser
85 90 95

Tyr Glu Lys Arg Thr Pro Lys Glu Phe Leu Glu Arg Leu Lys Trp Leu
100 105 110

Leu Gln Lys Met Ile His Gln His Leu Ser
115 120

<210> 5

<211> 2665

<212> DNA

<213> Homo sapiens



cctcgtctge tacaccgatt
ccaccccagc acgct caccc
cacct cctgc agcct ccaca

cat ggat gV 100¢08483% ca
t ggcaact ac t cccaggagt gtggcagctt

acct ccagac
ttacctggca
ggt cggccca
t ggccgacga

ggt cat ct gc
agaccagt at
caat gccacg
cattttcagt

at cct ggaaa tgtggaacct 360
gaagagct ga aggacgaggc 420
cat gccacct acacctgcca 480
gt caacat ca %%T;{H%’d’ﬂﬂ?”@s%ﬂo
t ct¥et ggct gagagcat ca agccggctcc 600
cccttkea@c @gtgactgtga ccttctcagg acagtataat atctcctggc gctcagatta 660
Cgaag@tcuActgex tggcterasty getcgaoafyg eztgetriagagcttatgagr oget ettagaggadd 720
ccggggagac ccctgggctg tgagtccgag gagaaagctg atctcagtgg actcaagaag 780
t gt ct CEBERECIBTT FEEBt Y IAgt T CER TR %%%Gfﬁbgé’gﬁt‘icéttﬁab‘ctaééc%ﬁﬁf’bcggéjgo 840

agggcccat g cctggctcct cctacc acct ggagt atggagt g _acccggtc 900
R R L B e Eo T R R S

cot 9CLEOldsaal faae Lol £610001d, S1HA00H 0-ARY65F AL LALLD! 003G 1020
gct at ggaad aagadt at ggg CcgtcccCag ccct gagcgg ttctfcatgec ccctgtacaa 1080
090Ct geagclgRaRehéStca0BRRCEENt GEICYESRC GgdddeBeiPPet gcdergaCt ggao 1140
gct gggaccc tggagcccag aggtgccctc caccctggag gtgtacagct gccacccacc 1200
acggagetcdrcyec dagaggtt geafctess gyt tesaat ge@geaycagsgperygt ggao 1260
gt ct gacggt gtgcccaagc ccagcttctg gccgacagcc cagaactcgg ggggctcagc 1320
t t acaGrazRfFcgdagfFIeRIC ot CACEIH T 8BIGFe b Tc 2 2qAIGEENEEF2TAEE gt g€#0 1380
agat gca ccatgca cctggccctg cagctgtga at gacggct acccagcc 1440
g9acCOBA Y FUSET TG AGIECIIETT SUTOet SO LR La0 PEr o AT goadh? 1500
gaCCa%@Q%&atgfcgt&%E%&cgci&tc%gég% @%Qggaggt&%tcgg@é’tc% adagggeccgy, 1560
gggaagccitc Ctggacagac taaagccCacc ccttgcagat ggggaggact ggdctggggg 1620

act gCcagheth g8t 13ce8iagtagtd@dqad 98t 68 gagalfcdR8Ggecgfleacccebo 1680
ggccggcect g gat atggaca cgtttgacag tggctttgtg ggctctgact gcagcagccc 1740

t gt ggagtgttogactdtgacorggCecrgygay egaAggac atcaetggagetcapetecgceao 1800 WO
2004/ 084835 PCT/ US2004/ 008833 6/ 15 gtgggtggtc attcctccgec cactttcgag

ccct ggraetgaceayEccaptiacaatgaeIyy t88TFtteas jaraagrede #ghgetayge cadgecact g
ggccct gagc cagagacaa tcacctggg 1920 ctgtgatgtg aagacacct
tct cctcggg‘%gag@ cﬁf?@%@c&?a@éfg‘?ﬁg ig%ﬁagf%agfw@?%ta&amag

cagcctttgg

gt 38% at gt

0L 1089 A2 AL AL 1IN, Z0H0oH0 a1 S0, OUBERLAGL 9056 o02
agggcccatg cctggctect cctaccaggg gacctggagt gaatggagtg acccggtcat 900
ctttcagacc cagtcagagg agttaaagga aggctggaac cctcacctgc tgcttctect 960
cctgcttgtc atagtcttca ttcctgectt ctggagectg aagacccatc cattgtggag 1020
gctatggaag aagatatggg ccgtccccag ccctgagecgg ttcttcatge ccctgtacaa 1080
gggctgcagc ggagacttca agaaatgggt gggtgcaccc ttcactggct ccagcctgga 1140
gctgggaccc tggagcccag aggtgccctc caccctggag gtgtacaget gccacccacc 1200
acggagcccg gccaagaggce tgcagctcac ggagctacaa gaaccagcag agctggtgga 1260
gtctgacggt gtgcccaagc ccagcttctg gccgacagcc cagaactcgg ggggctcagé 1320
ttacagtgag gagagggatc ggccatacgg cctggtgtcc attgacacag tgactgtgct 1380
agatgcagag gggccatgca cctggccctg cagctgtgag gatgacggct acccagccect 1440
ggacctggat gctggcctgg agcccagccc aggcctagag gacccactct tggatgcagg 1500
gaccacagtc ctgtcctgtg gctgtgtctc agectggcage cctgggctag gagggcccect 1560
gggaagcctc ctggacagac taaagccacc ccttgcagat ggggaggact gggctggggg 1620
actgccctgg ggtggccggt cacctggagg ggtctcagag agtgaggcgg gctcacccct 1680
ggccggcctg gatatggaca cgtttgacag tggectttgtg ggctctgact gcagcagccc 1740
tgtggagtgt gacttcacca gcccecgggga cgaaggaccc ccccggaget acctccgceca 1800



cctgggataa tgcccatggt actccatgca ttcacctgcc ctgtgcatgt ctggactcac 2160
ggagctcacc catgtgcaca agtgtgcaca gtaaacgtgt ttgtggtcaa cagatgacaa 2220
cagccgtcct ccctcctagg gtcttgtgtt gcaagttggt ccacagcatc tcc ctt 2280
t gt gggat ¥ YHeHBI[ce t gt gact gag gcg{ga ccca geccct ccage 5@?888’3‘!’9@832‘340
aggagctgca agaagtccat attgttcctt atcatctgcc aacaggaagc gaaaggggat 2400
ggagt gages g6ed et eaegt CHRYRdRY carbbiddct gafiueagacast ggrEgaadgto 2460
ctgaatcccg actctgatac cttctggctg tgctacctga gccaagtcgc ctcccctcectc 2520

t gggakagaptitd cebéattggc apIcacR By YUFSLIR! garwacanT vggagrgaqat tigeo 2580
cgat gt cacc cgtgtacggt acgcagccca 1gagcagaccc t caat aaacg tcagcttcct 2640
t caaadadRtIERAAAAEAEt HFECYEWY TLFEEHI9 IPICFELBHY ICCHIBEItPRT 1280 3> Honp

sapi ens__<400> 6 t Pro Ar Trn Ala Ala Pro Leu Ley Leu Leu Leu Leu G n
Gy “Beeciges otefilorsh et i Al R P g S STt ASEOAg Lew Gl
Thr 2 I u i o] Thr Leu
Thr gggg%%g%a @Eg%%g%%gcakﬁt%&s%pcgdﬁg% g%tgéﬂc{ggc{ﬂfg gEép ?;?{SP Ala Thr
Ser %0t£fya€ha tQyscaiRfgt Laitcbh&gdAr grdettdcactitycheqt Bkagadicadd s 286@ Thr Tyr
Thr 65 70 75 80 Cys His Met Asp Val Phe His Phe Met Ala Asp Asp |l e Phe
Ser Vaba®3 c80c It y¥y206044d08483-aPTdadsg034 Lt 0DRGBBEaa Faddidasnal | @2Zhr Asp A n

Ser Ay Asn Tyr Ser An GQu Cys Ay Ser Phe 100 105 110 Leu Leu Ala Qu
Ser | Ic@9tS§E <Pk FCAFeCPLE Prodt PHE tASPRaghFITEhFCcag@gcate teeggggett 2280

tgtgggatca gggcattgcc tgtgactgag gcggagccca gccctccage gtctgectcec 2340
aggagctgca agaagtccat attgttcctt atcacctgcc aacaggaagc gaaaggggat 2400
ggagtgagcc catggtgacc tcgggaatgg caattttttg ggcggcccct ggacgaaggt 2460
ctgaatcccg actctgatac cttctggctg tgctacctga gccaagtcecge ctcccectcetce 2520
tgggctagag tttccttatc cagacagtgg ggaaggcatg acacacctgg gggaaattgg 2580
cgatgtcacc cgtgtacggt acgcagccca gagcagaccc tcaataaacg tcagcttcct 2640
tcaaaaaaaa aaaaaaaaat ctaga 2665
<210> 6

<211> 538

<212> PRT

<213> Homo sapiens

<400> 6

Met Pro Arg Gly Trp Ala Ala Pro Leu Leu Leu Leu Leu Leu Gln Gly

1 5 10 15

Gly Trp Gly Cys Pro Asp Leu Val Cys Tyr Thr Asp Tyr Leu Gln Thr
20 25 30

Val Ile Cys Ile Leu Glu Met Trp Asn Leu His Pro Ser Thr Leu Thr
35 40 45

Leu Thr Trp Gln Asp Gln Tyr Glu Glu Leu Lys Asp Glu Ala Thr Ser
50 55 60

Cys Ser Leu His Arg Ser Ala His Asn Ala Thr His Ala Thr Tyr Thr
65 70 75 80

Cys His Met Asp Val Phe His Phe Met Ala Asp Asp Ile Phe Ser Val
85 90 95



115 120 125 Thr Phe Ser Ay A n Tyr Asn Ile Ser Trp Arg Ser Asp Tyr du Asp
130 135 140 Pro Ala Phe Tyr Met Leu Lys Ay Lys Leu An Tyr Qu Leu @n Tyr
145 150 155 160 Arg Asn Arg Gy Asp Pro Trp Ala Val Ser Pro Arg Arg Lys Leu
Ile 165 YR2004884835 1 v/a) Asp Ser Arg Ser Val Ser Leu Leﬂcwyoﬂﬂgpsgsu Phe Arg
Lys 180 185 190 Asp Ser Ser Tyr ad u"Peu @ n val Arg Ala Ay Pro Met Pro Ay
Ser 195 200 205 Ser Tyr An @y Thr Trp Ser Qu Trp Ser Asp Pro Val Ile
Phe GPan2ul@ Phs AZpCSinTRer @y Suy TEr (Fe@ Gin 6Lu IGys Qi SEryPHErp Asn Pro His Leu
Leu Leu 225 2339835 240 Leu Led%eu Leu Val 1lelMal Phe Ile Pro Ala Phe
Trp Ser Leu Lys 245 250 255 Thr His Pro Leu Trp Arg Leu Trp Lys Lys Ile Trp

Ala Val PR 0 rg P Phe t _Pr eu Tyr Lys Ay Cys
Ser Gq'ﬁuAﬁse% %Glg%erggge %’g ﬁ(&g%;%é&po %g? }\;gyb% gﬁf’%allPhe Thr dvy Ser
Ser Leu u Leu Ay 290 295 300 Pro Trp Ser Plro Gu Val Pro Ser Thr Leu Gu
Val Tyr Ser Cys His 305 310 315 320 Pro Pro Arg Ser Pro Ala Lys Arg Leu
A n LatrTive S cleucid myfLHAsn32E 380 T335AM0s2H db08¢8 32u BGSEH US2004/ 008833

8/15 Pro Woa G u Leu Val @3 Ser Asp Ay VakoPro Lys Pro Ser Phe Trp 340
345 350 Pro Thr Ala G n Asn Ser Ay Ay Ser Ala Tyr Ser Qu GQu Arg Asp

Pro Ala Phe Tyr Met Leu Lys Gly Lys Leu Gln Tyr Glu Leu Gln Tyr
145 150 155 160

Arg Asn Arg Gly Asp Pro Trp Ala Val Ser Pro Arg Arg Lys Leu Ile
165 170 175

Ser Val Asp Ser Arg Ser Val Ser Leu Leu Pro Leu Glu Phe Arg Lys
180 185 190

Asp Ser Ser Tyr Glu Leu Gln Val Arg Ala Gly Pro Met Pro Gly Ser
195 200 205

Ser Tyr Gln Gly Thr Trp Ser Glu Trp Ser Asp Pro Val Ile Phe Gln
210 215 220

Thr Gln Ser Glu Glu Leu Lys Glu Gly Trp Asn Pro His Leu Leu Leu
225 230 235 240

Leu Leu Leu Leu Val Ile Val Phe Ile Pro Ala Phe Trp Ser Leu Lys
245 250 255

Thr His Pro Leu Trp Arg Leu Trp Lys Lys Ile Trp Ala Val Pro Ser
260 265 270

Pro Glu Arg Phe Phe Met Pro Leu Tyr Lys Gly Cys Ser Gly Asp Phe
275 280 285

Lys Lys Trp Val Gly Ala Pro Phe Thr Gly Ser Ser Leu Glu Leu Gly
290 295 300

Pro Trp Ser Pro Glu Val Pro Ser Thr Leu Glu Val Tyr Ser Cys His
305 310 315 320

Pro Pro Arg Ser Pro Ala Lys Arg Leu Gln Leu Thr Glu Leu Gln Glu
325 330 335



Val
535

360 365 Arg Pro Tyr Ay Leu Val Ser Ile Asp Thr Val Thr Val Leu Asp Al a
375 380 Au Ay Pro Cys Thr Trp Pro Cys Ser Cys GQu Asp Asp Ay Tyr Pro
390 395 400 Ala Leu Asp Leu Asp Ala Ay Leu Qu Pro Ser Pro Gy Leu GQu
405 WOPUYEBIB o Leu Leu Asp Alg Gy Thr Thr Val Le‘iF’%Bgz"Q{/@’s@y Cys Val
420 425 430 Ala Gy Ser Pro G?’”Leu Gy @y Pro Leu Ay Ser Leu Leu Asp
£35 M40GUABeu ) Girs SProAsier Oly el A BgP Pebysdd endappTrp Ala Ay Gy
Pro 450 4553460 Trp Ay Ay3®g Ser Pro Ay TWoy Val Ser Au Ser Au A a
Ser 465 470 475 480 Pro Leu Ala Ay Leu Asp Met Asp Thr Phe Asp Ser
Phe Val 485 490 49 er Asp.Cys Ser Ser Pro_Val GQu Cys Asp Phe Thr
PFE° Crﬁ% %Gl%dﬁ%g@f éé %é’usﬁ VLB orTPre” §|19 Gy A9 ASPey Arg G n Trp Val
Ile Pro Pro 515 520 525 ro Leu Ser Ser “Bro Gy Pro Adn Ala Ser 530
<210> 7 <211> 2628 <212> DNA <213> Mus nusculus <400> 7 gtcgacgcgg

COUt aGEadFot B LIS OR 041 GleCigl AgItiEt 0ROt ¢nAGRYL GACRL, 60, gCttgtctga
ccgcaagt ctrogcccat ccct ggggoagcca act ggcect casgcccgtgecc 120 WO 2004/ 084835
PCTI US2004/ 008833 9/ 15

Glu Gly Pro Cys Thr Trp Pro Cys Ser Cys Glu Asp Asp Gly Tyr Pro
385 390 395 400

Ala Leu Asp Leu Asp Ala Gly Leu Glu Pro Ser Pro Gly Leu Glu Asp
405 410 415

Pro Leu Leu Asp Ala Gly Thr Thr Val Leu Ser Cys Gly Cys Val Ser
420 425 430

Ala Gly Ser Pro Gly Leu Gly Gly Pro Leu Gly Ser Leu Leu Asp Arg
435 440 445

Leu Lys Pro Pro Leu Ala Asp Gly Glu Asp Trp Ala Gly Gly Leu Pro
450 455 460

Trp Gly Gly Arg Ser Pro Gly Gly Val Ser Glu Ser Glu Ala Gly Ser
465 470 475 480

Pro Leu Ala Gly Leu Asp Met Asp Thr Phe Asp Ser Gly Phe Val Gly
485 490 495

Ser Asp Cys Ser Ser Pro Val Glu Cys Asp Phe Thr Ser Pro Gly Asp
500 505 510

Glu Gly Pro Pro Arg Ser Tyr Leu Arg Gln Trp Val Val Ile Pro Pro
515 520 525

Pro Leu Ser Ser Pro Gly Pro Gln Ala Ser
530 535

<210> 7

<211> 2628

<212> DNA

<213> Mus musculus

<400> 7
gtcgacgegg cggtaccagce tgtctgccca cttectectgt ggtgtgecte acggtcactt 60

gcttgtctga ccgcaagtct gcecccatccect ggggcageca actggectca gcccgtgccce 120



caggcgt gcc ctgtctctgt
t gcccagat g cccgget ggt
ct ggacttgc acct gact ga

ct ccgagt g’@@@‘&’?@??}act cccacgccca
atggctttct gagaaagacc ctgaaggagt

ct ggct gccc
cctcagectc
act cctgccc

cagccct act
aggact at ct
acct caaacc
ggagaccacc

gtcttcctct gtgtaggctc 180
cagcagtgac tcccctgatt 240
ttcacctccc a cagcaccg 300
caagt gcccc B %ﬁﬂﬁ)&§60
ag t ggga cacagcat gc cccggggccc 42D
actggctgcc ttactcctgec tgattctcca tggagcttgg agctgcctgg acctcacttg 480
ct acactgarutbec sttt gy gt cettggataday tapgacctapyagt ddacteragtet agggaccccago 540
cat act cagt ctcacctggc aagatgaata tgaggaactt caggaccaag agaccttctg 600
cagcctaEFRIaAbHICCHHTOIRCHLCABEHE ATHC ?%Fg§a$ﬁﬁg%ﬁiQEECQFEFQCQC??O660
gt ct C%@t taCcth.t% tee a%#g?a tttctc% chi%: %9(;[1__%2.8.'[%'{ gt a?a% ggccaag:[:agéa ggaacg@o 720

ctcccaaa%g jﬁ%a tgtcc gaga@% C %aaccagctc Cccccttgaa 780

0! gack G4l CC et 6aR-00ARLELAR LA LLERl 00 JAGLEATCE-Al03802256, 840
ctccaact ac ‘gt gct'gaggg gcaagcfaca atatgagctg cagtatcgga acctcagaga 900
CCCCt atggedttgtYaBgesicbIancadgt Iadteteanl gagrehtaangaagg@gtet Ct gko 960
tctccctgaa gagttccaca aagattctag ctaccagctg caggtgcggg cagcgcctca 1020
gccaggesedctycattiteagorygggeaxttgyey tomycy gy bggaccteyacat¢asittycagado 1080
ccaggct ggg gagcccgagg caggctggga ccctcacatg ctgctgetcc tggetgtctt 1140
gaE c?ﬁg?@téﬁﬁd?;*?f%%gﬁgﬁ‘g’;téﬁw ??TCG??W @ng??@‘?gﬁéa‘fcﬁc@gaaaééo 13(6)8
gata ca ccagtgccca cccctga cttccag _cccc aca agcac

S g0gatBrTC AahARr GU ot BATECNE FIIPAET o L I PEABER L8 RUTT Byt 9bL0 1320
acaga a aag 1380
R s G 0 e A o o RO
t cact gatgca-rtaaltgessdathUgcAget &3 c6aAdEPY acifrasst acgdgeiaaggagago 1500
agaccggcca tatggtctgg tgtccattga cacagtgact gtgggagatg cagagggcct 1560
gt gt gtattgepagegtigitagedgcyt gagdgat g tgapeigastcc aagmrgtyaacecctiggatget ggo 1620
ccgagagtct ggccctaatt cagaggatct gctcttggtc acagaccctg cttttctgtc 1680
t t gcggoterctgtetIcayfeeragt srocterdy §etttgarameatc@gehggtaaega@cact g§ao 1740

E §§§E E:cgggga%tdgg%%tﬁt&tﬁg”%g i R AL %a%rﬁ%%‘é‘%%é%%#a;g&%%:g §§§0 i§§§ .
P00 CETB B Aot RO Be a0 53 lEAP 6. EEATL 0903 L ARL 09394

tctccctgaa gagttccaca aagattctag ctaccagectg caggtgecggg cagcgectca 1020
gccaggcact tcattcaggg ggacctggag tgagtggagt gaccccgtca tctttcagac 1080
ccaggctggg gagcccgagg caggctggga ccctcacatg ctgctgctcc tggctgtcett 1140
gatcattgtc ctggttttca tgggtctgaa gatccacctg ccttggaggc tatggaaaaa 1200
gatatgggca ccagtgccca cccctgagag tttcectteccag cccctgtaca gggagcacag 1260
cgggaacttc aagaaatggg ttaatacccc tttcacggcc tccagcatag agttggtgec 1320
acagagttcc acaacaacat cagccttaca tctgtcattg tatccagcca aggagaagaa 1380
gttcccgggg ctgccgggtcec tggaagagca actggagtgt gatggaatgt ctgagectgg 1440
tcactggtgc ataatcccct tggcagctgg ccaagcggtc tcagcctaca gtgaggagag 1500
agaccggcca tatggtctgg tgtccattga cacagtgact gtgggagatg cagagggcct 1560
gtgtgtctgg ccctgtaget gtgaggatga tggctatcca gccatgaacc tggatgctgg 1620
ccgagagtct ggccctaatt cagaggatct gctcttggtcec acagaccctg cttttetgte 1680
ttgcggctgt gtctcaggta gtggtctcag gcttggagge tccccaggca gectactgga 1740
caggttgagg ctgtcatttg caaaggaagg ggactggaca gcagacccaa cctggagaac 1800
tgggtcccca ggagggggct ctgagagtga agcaggttcc cccecctggte tggacatgga 1860
cacatttgac agtggctttg caggttcaga ctgtggcagc cccgtggaga ctgatgaagg 1920



accccctcga agctatctcc gccagtgggt ggtcaggacc cctccacctg tggacagtgg 1980
agcccagagc agctagcata taataaccag ctatagtgag aagaggcctc tgagcctggc 2040
atttacagtg tgaacatgta ggggtgtgtg tgtgtgtgtg tgtgtgtgtg hék32 100
t gt gt gt Svézwfoafsaﬁgtg t gt ctt gggt tg]tco?‘égttag cacatccatgptb?g%rég%‘?tg 2160
gtctgttgct atgtattgta atgctaaatt ct cccaa agttct aggc ct acgagt %a 2220
at t ct GEFGACtCPACHSRE I CG It o BTGP T Lt ERCFE R dB92ca%k08 ggtlP0 2280
aat aaaat t ctgcaacca.attactgga ttaga ta tt ttgagtt 2340
B R e R S i T I LR
0920249208-.408000920%, 990040803 998339902 8029809392, 044G, gCC YL gy 2460
aggggagagg gaccat gagc ctgiggccag gagaaacagc aadt at ct gg ggtacactgg 2520
t gaggagestytges agBetaYtgagiicrgony 8gtaagatingaggicges titgogaadiat t 2960 2580
caaagccaat taaaataaca aaaaaaaaaa aaaagcggcc gctctaga 2628 <210> 8 <211> 529
<212> JPRigRtB atighst farecatars aaa400tct@chbta RobtAaggicrafyaygtyal Al2a0Al a Leu
Leu Leu Leu Ile Leu Hs Ay 15 10 15 Ala Trp Ser Cys Leu Asp Leu Thr Cys
Tyr THREEREF Iy rttasalagty IFItIbrass cobratffe FRRt It/ acateiptCru BREOAr g Ser
Pro Asn Pro.Ser Ile Leu Ser. .35 40 45 Leu Thr Trp. G.n Asp Gu r Au Qu
Leu GREAREEB (IPEa T Pt 8ud 2 Ttah aasoBtt etesatkeaar 2419 H's Aen
Thr Thig H L& ghaRaak 0o Veduas Sqddaga M)y u Sg8poG n Phe
Leu SeFtAsgggag u %ealﬁaa g ﬁ%ge/a(?ag%c% 99gga %ngtgglaaThr aﬁé%aggn SeroG y Asn
ASN Sejgalddyagh WdaySgddgs ?ﬁga@biﬂza §08ya195qal 5adigabL gl gedgey Senebl e Lys Pro
r Va

Ala Pro Pro Leu Asn Val
aggggagagg gaccatgagc ctgtggccag gagaaacagc aagtatctgg ggtacactgg 2520
tgaggaggtg gccaggccag cagttagaag agtagattag gggtgacctc cagtatttgt 2580
caaagccaat taaaataaca aaaaaaaaaa aaaagcggcc gctctaga 2628
<210> 8
<211> 529
<212> PRT
<213> Mus musculus

<400> 8

Met Pro Arg Gly Pro Val Ala Ala Leu Leu Leu Leu Ile Leu His Gly
1 5 10 15

Ala Trp Ser Cys Leu Asp Leu Thr Cys Tyr Thr Asp Tyr Leu Trp Thr
20 25 30

Ile Thr Cys Val Leu Glu Thr Arg Ser Pro Asn Pro Ser Ile Leu Ser
35 40 45

Leu Thr Trp Gln Asp Glu Tyr Glu Glu Leu Gln Asp Gln Glu Thr Phe
50 55 60

Cys Ser Leu His Arg Ser Gly His Asn Thr Thr His Ile Trp Tyr Thr
65 70 75 80

Cys His Met Arg Leu Ser Gln Phe Leu Ser Asp Glu Val Phe Ile Val
85 90 95

Asn Val Thr Asp Gln Ser Gly Asn Asn Ser Gln Glu Cys Gly Ser Phe
100 105 110

Val Leu Ala Glu Ser Ile Lys Pro Ala Pro Pro Leu Asn Val Thr val



WD 2004/ 084835 PCT/ US2004/ 008833 11/15 115 120 125 Ala Phe Ser Ay Arg Tyr

Asp
Arg
Asp
Arg
A@n
Ay
Ay
Leu
Leu
Gu
Lys
Pro
320
335
345

Ile Ser Trp Asp Ser Ala Tyr Asp Gu 130 135 140 Pro Ser Asn Tyr Val Leu
Gy Lys Leu G n Tyr Qu Leu G n Tyr 145 150 155 16 eu Arg
Pro WH20R4/98483% Arg Pro val Thr bx Leu Ile 165 170\9(’1'1’7’@2%%‘@&0%}3 Asp Ser
Asn Val Ser Leu Leu Pro u Qu e His Lys 180 185 190 Asp Ser Ser Tyr
Leu Gn ¥ Arg Ala Ala P29 G n Pro Ay THRS 195 200 205 Ser Phe Arg
Thr Trp Ser Gu Trp Ser Asp Pro Val Ile Phe A n 210 215 220 Thr dn A a
P R 225 230 235 240 Leu
Sﬁya\fh? taa,f) &efl y‘i/ﬁs"ﬁ‘zlu VA %ﬁe"ﬁ@b% %"“Le‘{f £Y8 G'fe 245 250 255 Hi's
Pro Trp Arg Leu Trp Lys Lys Ile Trp Ala ro Val Pro Thr 260 265 270 Pro
Ser Phe Phe A n Pro Leu Tyr Arg Qu H's Ser Gy Asn Phe 275 280 285
Lyso T9ep Mal TAsSValhrelPnegRily 1hs 18hacivetrySenul Len Gin dyeu Val 290 295 300
Gias Ser Ser Thr Thi50Thr Ser Ala Leut#d s Leu Ser Leu ikpr Pro 305 310 315
Ala Lys Glu Lys Lys Phe Pro Ay Leu Pro Ay Leu Qu GQu G n Leu 325 330

Met Ser Qu Pro Gly Hs Trp Cys Ile Ile Pro Leu 340
3569 /&}sa %&"a’*@ s REN Ty Ve ¥t Pﬂ; nyP’aJSéVF‘IGJXF ézﬂh Weg Asp Arg Pro

Ser Val Asp Ser Arg Asn Val Ser Leu Leu Pro Glu Glu Phe His Lys
180 185 190

Asp Ser Ser Tyr Gln Leu Gln Val Arg Ala Ala Pro Gln Pro Gly Thr
195 200 205

Ser Phe Arg Gly Thr Trp Ser Glu Trp Ser Asp Pro Val Ile Phe Gln
210 215 220

Thr Gln Ala Gly Glu Pro Glu Ala Gly Trp Asp Pro His Met Leu Leu
225 230 235 240

Leu Leu Ala Val Leu Ile Ile Val Leu Val Phe Met Gly Leu Lys Ile
245 250 255

His Leu Pro Trp Arg Leu Trp Lys Lys Ile Trp Ala Pro Val Pro Thr
260 265 270

Pro Glu Ser Phe Phe Gln Pro Leu Tyr Arg Glu His Ser Gly Asn Phe
275 280 285

Lys Lys Trp Val Asn Thr Pro Phe Thr Ala Ser Ser Ile Glu Leu Val
290 295 300

Pro Gln Ser Ser Thr Thr Thr Ser Ala Leu His Leu Ser Leu Tyr Pro
305 310 315 320

Ala Lys Glu Lys Lys Phe Pro Gly Leu Pro Gly Leu Glu Glu Gln Leu
325 330 335

Glu Cys Asp Gly Met Ser Glu Pro Gly His Trp Cys Ile Ile Pro Leu
340 345 350

Ala Ala Gly Gln Ala Val Ser Ala Tyr Ser Glu Glu Arg Asp Arg Pro
355 360 365



355
Asp
Cys
Al a
Asp
Leu
Phe
Ser
dy
Ay
Adn
Ser
Leu

360 365
Thr Val

WO 2004/ 084835 PCT/ US2004/008833 12/15 Tyr Gy Leu Val Ser lle
Thr Val Ay Asp Ala Qu Ay 370 375 380 Leu Cys Val Trp Pro

Ser s Qu Asp Asp Ay Tyr Pro Ala Met 385 390 395 .4 eu Asp
Ay %&20@4/%4% Gy Pro Asn Ser Asp Leu Leu 405§%qg9239§€0§f%u val Thr

Pro Al a
Ay Ay
Al a Lys
Pipr @ly
Leu AJ8
Ser Pro

B3

Leu Leu

Asn Leu
Leu Val
Gly Leu

Leu Ser
450

Thr Gly
465

Gly Leu
Gly Ser
Gln Trp
Ser

<210>
<211>
<212>
<213>

<400>

Met Pro
1

<210>
<211>
<212>
<213>

Phe Leu Ser Cys dy Cys lg}ﬁj Ser Gy Ser 420 425 430 Ay Leu Arg
Ser Pro Ay Ser Leu Leu Asp Arg Leu Arg 435 440 445 Leu Ser
GQu @y Asp Trp Thr Ala Asp Pro Thr Trp Arg 450 455 460 Thr dvy
By Vel \SeSeil lddAgpSErr Bhl TAkavall gl Bésple Prwo G1465 470 475 480
Met Asp Thr PRE5Asp Ser Gy Phéédla Gy Ser Asp Cys 485 490 495
Val Qu Thr Asp Gu Ay Pro Pro Arg Ser Tyr Leu Arg 500 505 510
| Arg, Thr Pro Pro o Val_ Asp. Ser a 3dn Ser 515 520 525
yai]zﬂg%fé’g 55 éﬁTgi‘?fﬁg 1%Zrlglr§%> ﬂ&@;ﬁ 9 Met Pro Leu Leu
Leu Leu Leu Pro Ser Pro Leu Hs Pro 15 10 <210> 10

Asp Ala Gly Arg Glu Ser Gly Pro Asn Ser Glu Asp Leu Leu
405 410 415

Thr Asp Pro Ala Phe Leu Ser Cys Gly Cys Val Ser Gly Ser
420 425 430

Arg Leu Gly Gly Ser Pro Gly Ser Leu Leu Asp Arg Leu Arg
435 440 445

Phe Ala Lys Glu Gly Asp Trp Thr Ala Asp Pro Thr Trp Arg
455 460

Ser Pro Gly Gly Gly Ser Glu Ser Glu Ala Gly Ser Pro Pro
470 475 480

Asp Met Asp Thr Phe Asp Ser Gly Phe Ala Gly Ser Asp Cys
485 490 495

Pro Val Glu Thr Asp Glu Gly Pro Pro Arg Ser Tyr Leu Arg
500 505 510

Val Val Arg Thr Pro Pro Pro Val Asp Ser Gly Ala Gln Ser
515 520 525

l6
PRT
Homo sapiens

9

Leu Leu Leu Leu Leu Leu Leu Leu Pro Ser Pro Leu His Pro
5 10 15

10

162

PRT

Homo sapiens



<211> 162 <212> PRT <213> Hono sapi ens WO 2004/ 084835 PCTI US2004/ 008833
13/15 <400> 10 I\/bt Arg Ser Ser Pro Gy Asn Met Qu Arg Ile Val Ile Cys Leu

Met Ile Phe Leu Gy Thr Leu Val His Ly GnGy
Gn 20 2%'1"56%‘?7%%/ Arg His Met Ile Acg et Arg Gn Leu S'I’"Sﬁﬁsﬁﬁ‘{/? al

Gn 35 40 45 Leu Lys Asn Tyr Val Asn Asp Leu Val Pro Gu Phe Leu Pro Ala
Pro 50 55 60 Qdu Asp Val Qu Thr Asn Cys A u Trp Ser Al a Phe Ser Cys Phe
Adn 6%900 ¥ 80 Lys AIa A n Leu Lys Ser Ala Asn Thr Ay Asn Asn Gu Arg
Ile Ile 85 90 95 Ser lle Ly s Leu Lys Al % Lys Pro Pro Ser Thr
Asn Alg" Pf@os‘iro§ei% y/ﬁrsﬁ MGty Sty rﬁyglﬁ-llvgl A'G teu “MArf'eys Pro ser Oys Asp
Ser Tyr 115 120 12 G u Lys Lys Pro Pro Lys G u Phé"Leu G u Arg Phe Lys
Ser Leu Leu 130 135 140 dn Lys Met Ile His A n His Leu Ser Ser Arg Thr His

€] Yy Sek1 G Pﬂé&.e@ﬁ@y]@ﬁr 1RQ Vaalsﬂ1§qrys<§é|103e1;115er<@ﬂnltl§ Glﬁ212> PRT <213>
Artificial <2200 25

Asp Arg His Met Ile Arg Met Arg Gln Leu Ile Asp Ile Val Asp Gln
35 40 45

Leu Lys Asn Tyr Val Asn Asp Leu Val Pro Glu Phe Leu Pro Ala Pro
50 55 60

Glu Asp Val Glu Thr Asn Cys Glu Trp Ser Ala Phe Ser Cys Phe Gln
65 70 75 80

Lys Ala Gln Leu Lys Ser Ala Asn Thr Gly Asn Asn Glu Arg Ile Ile
85 90 95

Asn Val Ser Ile Lys Lys Leu Lys Arg Lys Pro Pro Ser Thr Asn Ala
100 105 110

Gly Arg Arg Gln Lys His Arg Leu Thr Cys Pro Ser Cys Asp Ser Tyr
115 120 125

Glu Lys Lys Pro Pro Lys Glu Phe Leu Glu Arg Phe Lys Ser Leu Leu
130 135 140

Gln Lys Met Ile His Gln His Leu Ser Ser Arg Thr His Gly Ser Glu
145 150 155 160

Asp Ser

<210> 11

<211> 5

<212> PRT

<213> Artificial

<220>
<223> Synthetic linker

<400> 11

Ser Gly Gly Gly Gly
1 5



<223> Synthetic linker <400> 11 Ser Ay Ay Ay Ay 1 5 W 2004/084835
PCTI US2004/ 008833 14/15 <210> 12 <211> 122 <212> PRT <213> Bos taurus
<400> 12 G n Asp Arg Leu the Ile Arg Leu Arg G n Leu | Asp 1
5 10 15 WQ@RHH0BE3Tys Asn Tyr Val Asp . Asp Leu Asp Pro GEETQ%BOMOS\%%?O Ala 20
25 30 Pro Glu Asp Val Lys Arg H's ]&} Gu Arg Ser Ala Phe Ser Cys the 35
40 45< VaI Gn Leu Lys Ser Ala Asn Asn Ay Asp Asn Qu Lys Ile 50 55
e Leu Thr Lys G n Leu Lys Arg Lys Leu Pro Ala Thr Asn 65 70

75 80<2 Y ALGuANg Gn Lys Hs Gu Val Thr Cys Pro Ser Cys Asp Ser 85 90
95 Tyr GQu Lys Lys Pro Pro Lys Qu Tyr Leu Gu Arg Leu Lys Ser Leu 100 105
110 | l<@o€3 n1bys Met Ile Hs Gn His Leu Ser 115 120 <210> 13 <211> 146
<212> PRT <213> Mus nuscul us <400> 13

Gln Asp Arg Leu Phe Ile Arg Leu Arg Gln Leu Ile Asp Ile Val Asp

1 5 10 » 15

Gln Leu Lys Asn Tyr Val Asn Asp Leu Asp Pro Glu Phe Leu Pro Ala
20 25 30

Pro Glu Asp Val Lys Arg His Cys Glu Arg Ser Ala Phe Ser Cys Phe
35 40 45

Gln Lys Val Gln Leu Lys Ser Ala Asn Asn Gly Asp Asn Glu Lys Ile
50 55 60

Ile Asn Ile'Leu Thr Lys Gln Leu Lys Arg Lys Leu Pro Ala Thr Asn
65 70 75 80

Thr Gly Arg Arg Gln Lys His Glu Val Thr Cys Pro Ser Cys Asp Ser
85 90 95

Tyr Glu Lys Lys Pro Pro Lys Glu Tyr Leu Glu Arg Leu Lys Ser Leu
100 105 110

Ile Gln Lys Met Ile His Gln His Leu Ser
115 120

<210> 13
<211> 146
<212> PRT
<213> Mus musculus

<400> 13
Met Glu Arg Thr Leu Val Cys Leu Val Val Ile Phe Leu Gly Thr Val
1 5 10 15

Ala His Lys Ser Ser Pro Gln Gly Pro Asp Arg Leu Leu Ile Arg Leu
20 25 30

Arg His Leu Ile Asp Ile Val Glu Gln Leu Lys Ile Tyr Glu Asn Asp
35 40 45

Leu Asp Pro Glu Leu Leu Ser Ala Pro Gln Asp Val Lys Gly His Cys
50 55 60



Met Gu Arg
Ala H's Lys

Thr Leu Val Cys Leu Val Val Ile Phe Leu Ay Thr Val 1 5 10 15
Ser Ser Pro Gn Ay Pro Asp Arg Leu Leu Ile Arg Leu 20 25 30

Arg Hs Leu lle Asp Ile Val Qu Gn Leu Lys Ile Tyr @ 40 45
Leu Asp WORR4BMBIy Leu Ser Ala Pro %g;g Asp Val Lys G ;Pﬁs’ﬂs@g"“sgg 55 60 WD
u

2004/ 084835
Ala Lys Leu
Il e ASpu s
Gy Ly8 Lys
Gu Lys Arg

Leu A n Lys
Asn Pro

Arg Arg
Ala Lys
Phe Leu

130

Leu Ser
145

PCT/ US2004/ 008833 15/1 Hs Ala Ala Phe Ala Cys Phe G n Lys
Lys Pro Ser 65 70 75 80 Asn Pro Ay Asn Asn Lys Thr Phe Ile
Ned ABh aPHEl Rld €ys 85he00193ys Alg Pryy LAnglvse@rdrserAla Arg Arg Gy
An Lys Hi30Ile 100 105 110 Ala Lys Cys Pr®#0Ser Cys Asp Ser Tyr
Thr Pro Lys Gu 115 120 125 Phe Leu Gu Arg Leu Lys Trp Leu

é/ﬁ} 11\|sl1eAsl;|1I ISJysGT rHl|>hSe }ig I:!'L:éSAslpélgeu IVeaE Aear GilfrﬁlSLeu
85 90 95

Arg Leu Pro Ala Arg Arg Gly Gly Lys Lys Gln Lys His Ile
100 105 110

Cys Pro Ser Cys Asp Ser Tyr Glu Lys Arg Thr Pro Lys Glu
115 120 125

Glu Arg Leu Lys Trp Leu Leu Gln Lys Met Ile His Gln His
135 140



