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5 o NRNNALIAN CYTCKINE RELATED TO I'L10 -~ 0 s
“FILELD OF THE | NVENTI ON T ~The. present inventi o perta

-conposi ti ons VOIRRME 10 to pr oteins which function in cont %i'f'}sgﬁnﬁ'fsol ogy
and physrology of mammalian cells, e.g., cells of.a nannalran

i mune system In particular, it provrdes purified genes, protelns
hantlbodles "and rel ated reagents useful' e.g., to , regulate activation,
“devel oprment, differentiation, and functron of varrous cell types,

“i-ncl udi ng hematopoietic = -~ ceIIs » o 'BACKGROUND .OF THE

I NVENTION- ~ -~ - Reconbi nant DNA technology refers generally to the 20

t echni'que.of integrating genetic: |nfornat|on froma donor - ‘source into
vectors for subsequent processrng,_such as - through i ntroduction into a
host, whereby the transferred -~ genetic |nfornat|on I s copi ed and/ or
.expressed 3n the new endﬂt%ﬂ#@ﬁﬁC”TQSPﬁﬂﬂﬂﬁTEQ Ig8netic infornation
exists in 25 the form of conmpl enent ary DNA (cDNA) derived. frontnessenger
"RNA (nRNA) coding for a: desrred pr ot ei'n, product ‘The . carrier is
“frequently a plasmid having the ca acit - |ncorporate CDNA for later -
replication in a host and, in % esNV§H§§9¥ ly to.control )
expressi on of the m;mrpmrﬁomvmu:my peirtatns Styntcdoepbsitionheredateded

product iy tNgoNBslecins “E%hsa@cbélaﬂeml LoldH10868 0910 e t Ne

‘manmmal:i an esponse ‘1 S, based-on a.series_of conpl ex- ceIIuIar_
i hteractions, Pb&ﬂ‘&f’qlhé’f' PARTIRLILIGRILRY . © - Rec SR 1FeSE A dpmmalifys - -
prOV|ded neMIumﬁunﬁﬂsysuamo the. piwumcumarklngs;mﬁvﬂﬂeBSpGEhfred\g@nbs, VMlle

It remains. C'S@Etéiﬁg ’Eﬂﬁlb881599a£E§Q%E§€ed reagents useful, e. 3

s e regulate actlvatlon, development dlfferentlatlon, and |

15  function of varlous cell types, 1nclud1ng hematop01et1c o
cells, ' ' '

_ BACKGROUND OF THE INVENTION R _
. Recomblnant DNA technology refers generally to the .
f20.':techn1que of-: 1ntegrat1ng genetlc 1nformatlon from ‘a donor
~ source into vectors for subsequent proce551ng, such. as "
';through 1ntroductlon'1nto a host whereby the transferredr-_
"genetlc information is copled and/or expressed in the new.d.
_ _environment. Commonly, the genetlc information exists in |
25 the form of complementary DNA (cDNA) derlved from messenger '
. RNA. (mRNA) codlng for a de51red protein product The
"carrler is frequently a. plasmld hav1ng the capac1ty to
"lncorporate cDNA for later repllcatlon 1n a host and in :
"some cases, actually to control expre551on of the cDNA and:
'r30' thereby direct synthe51s of the encoded product in the-host.
o ~ For some time, 1t has been ‘known that the mammalian '
1mmune response is based on: a series of complex cellular
:1nteractlons, called the_"lmmune network". Recent research - -
: | has prov1ded new 1n51ghts 1nto the inner worklngs of- this
35 network Whlle it remalns clear that ‘much 6f ‘the. response
' l'does, in fact revolve around the network-llke 1nteract10ns



'does, in fact, revoI ve around the netvvork 11 ke. |nteract|ons
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2 . IWWMUG%& es, nacrophages granul ocytes, and ot hBFT ’E§ﬂ7 75

i nmunol og| sts now gener all y hol-d the opinion that soI uble - - pr ote| ns,

known as Iynphoklnes cytoki nes, or nonoZ|nes : play a- crltlcal roIe in
controlling these cellular 5 -interacti ons. Thus there. i s consi derabl e
interest ‘in the - isolation, characterization, -and mechani sms of action

of . cell prdulabesdtast daeroﬁtageadegeaammmssf ahd chtiwdd lcellead

to significant, advancenents in the di.a ts p urrerous
nedi cal abnor ﬁ'ﬁ‘f“f"fl?gggl%tsg ov ﬂﬁﬁ?\%gelﬁ’g?’g?hdl 04 pslglﬁ'ag ol so1und
Lyrrphokl nes apgeteitfy Impwimaee twmphdkinesct tyrekinesi noy mOIIOkJ*Jdeﬁélsllety of

ways. . They hage bgea.shown trgléuﬂPQfdnttrBQllng trtasel cber@tdmon, growth, and
Cdi fferentlatlon of Iur|

Otfl‘ - .hemat o&g (:e ?.5 reset Iml o] vast _
nunber s ‘of 2 pr HERFR F%ori g’ﬁﬁrlgl??ﬁf dtsvgi;’g% heages making up a
conpl ex . iiselaeieystemracPeopeat o badame@haﬂwer attadriomhefween t he

‘cellular compugRt § &ﬁfaé&%ﬁ%iéwrﬁokr@uhaak&béhdfﬁwa@ which WA3ponsgd The
di fferent cellular |nea es often res |ffe tgberranner V\,hen

| ynphoki nes ar® &dﬁ?hf—%‘c‘%‘?‘b&‘%"ﬁn?ﬁ“a& ngoﬁlm%ldtﬁ%

Cel | .I'i neages rﬁﬁﬁeoualmadidqioabanrmahtﬂas i en@ne immuner sppAvse i ncl ude two
classes o ol YRhaeutes: B-cells, WhICh o can produce and secrete
“i mmunogl .obul i ns ?protel ns wth. the - capabilit recogni zj ng .and -

bi nding to forei gnlyaphekines ZGPaéﬁP'ebi “}etdé‘a?"-énﬁ L)laraﬁﬂt"t‘”cle‘lelss ips a

vari.ous’ subsetvextltay of. wa@ecre'heylhaﬁ&l@éene%@ﬂd tdan@duppoot tEPPr ess the'
B-cells and

th [
Bolis and B e el g ndilin e Tk v
cel | types 3hematopopgbithartempe l%.rﬂnt(%l"?-st:lmsl §ftﬂ’é°91%{§tt°€§l |- (whi ch L

has -not- bgen RQgpklivehy dfRtdef b@ﬂlthlhlﬁ|ﬂ1nﬁagﬁﬁ|dta’1¢1ng up &pssmigde), which is . -

- a granul e-contai ni %gﬁ{;o?nech(%% ti ssug_H] alancs§! anée%ﬁgound&égd&h e

capi |l aries tHFBUY ese celTs are nespeC|aIIy _' |
" hi gh. concent ra:teldnéarncompnetﬂ‘ié puagrecesisary. &P 3y Aeeibhnit ¥EISal - and '

' gen|tour|narY:responEéaCtﬁhe dﬂi&bréﬁt|ééﬂﬂuahral£ﬁéHQé§ off B tébpond in
,aIIergy relatedd.lfferent mariner when lymphoklnes are admlnlstered in
20 conjunctlon w1th other agents _
o _ Cell llneages espec1ally lmportant to the immune
response 1nclude two classes of lymphocytes B-cells, which:
" can- produce and secrete 1mmunoglobu11ns (protelns w1th the
capablllty of recognlzlng and binding to foreign matter to
25 - effect its removal), and T-cells of varlous subsets that
-secrete lymphoklnes and 1nduce or suppress the B-cells and _
,varlous other cells (1nclud1ng other T-cells) maklng up the'
o - immune network These lymphocytes 1nteract with many other
- - o h.'cell types . - o
' ':36 o Another 1mportant cell lineage is the mast cell (whlch
o -has not been positively 1dent1f1ed in all mammaIlan '
-spec1es), whlch is a granule- contalnlng connectlve tlssue
cell located prox1ma1 to caplllarles throughout the body
| fThese cells are" found in espec1ally high concentratlons in
' 35[' the lungs, skin, and gastr01ntest1nal and genltourlnary
| '- . tracts. Mast cells play a central role in allergy—related
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3 o di sorders part | cuI arl y anaphyl axis as follows: -when .
sel ect ed: ant iWoss28820ss| i nk ‘one <lass of i nmunogl obuli ns PCTUSSTRI t o

receptors on the nast cel | surface, the mast cell “degranul ates and
rel eases nmedicators, e.g., histanmine, ~ 3 serotonin, heparin, and
prost agl andi ns, which cause allergic -+ ‘reactions, e.g., anaphyIaX|s
Research to better ‘understand and treat. various irmune ~di sorders.

has been: ha”p@:t.%@réé!rﬁ h%a&%ﬂ%ﬁﬁarlﬁaéﬂa{pﬂy}lakﬂs as followBkNtwhén cells of the -
i mmune: Syst e VIt

ave .di scover.ed t hat
cul turing, the§§l188F? '?‘i"gr?éls cr°95flr§‘c(?6’1%#%%%@{%939'?%%%03e of T-cell
and- ot her . cel'lbound to rengmeomat emthe wiisth cebht surfacs:i the lgal%wwmactors o

| ncl udi ng nan)de@ﬁ:ahﬁfaté@%ﬁkkaﬁéases medlators, Jhe. ,9enecencedi ng | L- 10,

originally_designated Cytokin SiS. I'nhi. b tory. Fact.or CSI F)
was- i sol at &d SF*eRenin, hepari'%oa‘% pl@fé‘—%gé dingy, Whah © 1g“"%la 9%

Patent No. - react15n§313.@ﬂ.2 anSpmrathaan rmch has been [ ear ned of t he

bi.ol ogy SIO| e t e, de
Vries and de Waal %ﬁgs ?h( g ter ahﬁ % é%}ééa’{ 88r§g&s SAustin,
X disoEdens thas fheeng red k?Ys tb?l gerrralhanabhbiey s"eﬁ)very

and deve|Opweﬁhnﬂiaﬂﬁwbélmgoﬁgktﬂéslmmhnk,sy%EEﬁtﬂﬂ'ﬁitrbL 1@mmunologlst%0U|d
- contri but to new hera i.es, enerative or

: i
~abnor mal- ndll"talVSn L5 *?Ferfﬁ Fg‘éf‘l mol?urmg gges? n%ﬁ’lrl?ctcf_"y vol ve the inmmune
~system and/ or. atwmpbpsh@i ithrough the ome of Tl-ﬂe-bhratnd:mtb@r e¢bl di'scovery |

~and devel Opm%hpeimatants, : &Hhekﬁwﬁl \M&Iz@.busr@@dm gacpetentiate the

- beneficial activitie % hoki nes would be highly - =~
advant ageous: inpludipg JGRY 9 %vg ?l%&n% 8s new .. 30 interleukin
.conposi t.i ons and r ghet gene mnredidg, Tt mmgagally deslgﬂé‘r'—e@h@rﬁok}é”@

SUMVA:?Y OfSTH%anWgMé Cﬂxhlbltory Factod NESIFSS Sids i186aatkaninstrl rected to
mannal .1 an,

B it MRS o
I 5,231,012. Since then, much has been learned of the blology S
and phy51ology mediated by the cytoklne See, e.g., de _
Vries and de Waal Malefyt (1995) _nterlenk;n:lg Landes Co. ,f 5
.20 Austin, TX. , o
| _' From the foregoxng, 1t 1s ev1dent that the dlscovery
and development of new 1ymphok1nes, e.g., related to IL -10, -
could contrlbute to new therapies for a w1de range ‘of
_ -degenerative or-abnormal'oonditions_which;directly'ort'

25 '.indireotly involve the immune system and/or hematopoietic
cells. In particular,'the'disoovery'and development of =
lymphoklnes which enhance or potentlate the benef1c1al

" activities of known 1ymphok1nes would be hlghly o
'-4_ = _ advantageous The present 1nventlon prov1des new _
30 1nterleuk1n comp051tlons and related compounds, and’ methods..

: for their use.

SUMMARY OF ‘THE INVENTION _ _ _

_ The. present :anentlon is d:.rected to. matmnallan, e g..,
35 rodent,_canlne, fellne, prlmate, 1nterleuk1n—BKW (IL-BKW),-
" and its blologlcal activities. It includes nuclelc ac1ds _
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-4 . -coding for polypeptldes thenselves and met-hods for their
producti on afP L8425 The nucl ei c acids of the invention: aréxnnmwmnww

~_characterized, in part, by their honol ogy to cloned conpl enentary - DNA

- (cDNA) sequences enclosed herein; and/org 5+ by functional . assays for '
IlL-1OTi ke act|V|t|es applied to - the:pol ypeptides, which are typlcally
_encoded by t hese . nucl ei ¢ acids.. Methods for. nodul ati'ng or intervening .
inthe  cogdditlg eforaﬁolmmdeesaaes@emee BEEVh&letbds for their The .

present invention i base n the over f a new '
P okt ne SequereRsielaR udd, PRtk BB L0EAE of SROUERRLE AR
cel lul ar' | L- 1¢hardgterizegdar it aaxdn, byt theigyihdme legyere cdroedi ng .a protein

whose . - IRt Hh it aﬁwt(cb%&)a%awsdanclgmtue@aah andfsiii val ents

exhi bi'ting signi |car1t sequence hono e 15 _.avail able from ot her co
ammal i anS o %’,Yg RS H !Eggi/%\gfd’kﬁaﬁﬁ%l’r‘r’aﬂe?péBPgéed BT
one enbodi nenthe tpicdypepemdesnvﬂn@w des typicaldwbeteodadablyythese or

~reconbi nant. Sﬁwfgle 'aklaLﬂN Mélﬁldd@' REr modtﬁ'&t@ﬂ&'&erhrﬁ:e@ir@hﬁhg 4 fRptide’
fragment of the sol uble | L BKW - Pref erabl t_ e L-BKWTs a full -

| engt h- nat ur afontrols of uBPe”BF"H’ceelrﬁsP?B'?ﬁ STfaRREV 1999l udi ng a primate, or
my be in a st’Hre lpresenpostaniiion Igﬂma@d y;mtﬂm:ts,olupbhethe BKW '

| acks th S LVABC SG .
b1 Shq [ REUPRA SE WREC R L A LR L0

by a nucl eic %%‘HFD(S’F 8P FEFucturRéd) symi %Jtté’r ﬁat%ﬁ%%art RE-50t ubf | L- BKW
is a full | ermﬂ'tlculaxecmet@cbwmdeseangm Encedhndid pratpdnt whoses| at i onal '
-modi-fication rR@l% A LidkSt L %oxftr 9@“8”%%@%&%““&&&1@% ) -‘

_Functlonally, e soluble ically exhibit 30- o

" i mmunol ogi cal e RAeRFS ﬁﬁlﬁ%]?’cfﬁé’igl §iamt iCs EPEUERS] I]_“°m°1°ng"’111 be ° -

The i nvertts: omﬁmmreofrdm%ehe‘mmmnamm,emgcommuﬂ rgd ratsempince of a
sol ubl-e I L-BKW_ but. lacking sequence- of MNFQQRLQSL  WILARPFCPP

LLATASOMM WLPCLGRTE LLWEOVS0 of SEQ'35 | D.NO. 2 5 a mature pol ypeptude' o

) of - SEQ 1D NO- 6;. o jope embedineity e sprysasige paovides a
-substantlally pure or recombinant soluble IL- BKW 1nc1ud1ng s

_..h'an antlgenlc proteln or peptlde fragment of the soluble IL—
.20 BKW. Preferably, the IL—BKW is a full length natural - ,
. ..soluble protein from a mammal, 1nc1ud1ng a prlmate, _or. may .
~ 'be in a sterile ccmp051t10n Typlcally,.the solﬁble IL- BKW
o lacks the ‘sequence MNFQQRLQSL WTLARPFCPP LLATASQMQM h '
o *VVLPCLGFTL LLWSQVSG of SEQ ID NO: 2; 1s a mature polypeptlde
‘ 25" of SEQ ID NO: 6; or is encoded by a nuclelc ac1d of SEQ ID .
B NO 5. Alternatlvely,.the soluble IL-BKW is a full length
secreted proteln which exhlblts a post- translatlonal '
modlflcatlon pattern dlstlnct from natural soluble IL-BKW.
o Functlonally, ‘the soluble IL BKW will typlcally eXhlblt
30 anﬁlmmunologlcal actlvlty.functlonally antagon;stlc to IL-
T 10, . B
' _ The 1nventlon also prcv1des a fu51on proteln comprlslng .
sequence of a soluble IL—BKW “but 1ack1ng sequence. of .
_ o MNFQQRLQSL WTLARPFCPP LLATASQMQM VVLPCLGFTL LLWSQVSG of SEQ
35, ID NO: 2; is a mature polypeptlde of SEQ 1D NO 6, or 1s
' ”-_:encoded by SEQ ID NO: 5 '
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The |nvent|on al-so prOV|des a nethod of purif ébn”'s o
soluble | L- BKVPHP%?%?n or peptide fromother materials in a" mXxture .,
conpri si-ng contacting said mxture to .an antibody to ‘'said protein, and
.separ at i ng- bound | L- BKW from ot her - 5" erials. o I'n ot her .
embodi nents, the invention provides an - - -isolated or reconbinant
expressi on vector encodlng a soluble . 1L- BKm/ Preferably, t he vector

* sequence of SFs%hBluo;:Llﬁxw pryteén or peptldeTffeomnaeE@f QACREQNI ePn an kit
for detection conprising a - positive-control whichis a suas#g&t ially

‘pure- sol ubl e |Mixture BRWB%S‘f%@?EﬁFcu%eS%dt TIREE Dy iAfe 805 offor
detecting in ases:aaTmeetémn tdsl prepagattngbaurkb TLLREW | frdkWthBr protein, or
~anti body, %OHDFISqu gestlng said sanple with the kit. o The

i nvention al so prOV|&es a net hod of nodul ating the : - ph si ol -ogy of .a cel
~conpri si ng cont act iy other ceplpodiments. theéHB@F&ﬁPPaPI@” a8o| ubl e
|.LdBrVV I n.?eiédldtﬁanbﬂdté@ﬁﬁbinaaﬂ ekpeesidn ?&cﬁoﬂ'énﬁddlagdatbﬁlublel
modul ating o o] [ t £
in a tissue. H’D%‘P %%e‘h‘?ﬂa\l/]% |%%8 #gé{&?%\?ﬁ g%@a Cﬁje&e rré& ng a o
solubl e I L- Bmtcﬁﬁﬁxﬁ@u Ng: e&prr:eéspné eaweeqmﬂrlseTﬁemw&%pf SEQn§I9 t%b ina
‘cell, tisguye, ProPrsgan: 25 - Flnally, the i-nvention provides a nethod. -
of treatlng an

. mal. havi b |
admini stering té?ﬁlﬁ?VSHEVI éﬁfggéﬁggz SEégg %&gu s?gﬁ¥ f?%'pure

sol ubl e | L- BKWosit3@e control whlch is aprigEtapeseRiy e eplybie CRAW NG
i 5'8/9?8221 ShOWSBKW-'dxg'IEFBBﬁIe@tE | @Téokiﬂda]‘.@é Prafrides &Mﬁg‘gﬂﬁogleior ) ' WO
o) 1 astectiparip s eRisaRR Baﬁa-reﬁsecmé o g
- 15 protein, or- antlbody, comprlslng testlng sald sample w1th
L the klt._.~' ' '

. The 1nvent10n also prov1des a method of modulatlng the '
- physiology of a cell comprlslng contactlng the cell with a
_substantially pure soluble IL-BKW In certaln embodlments, o
.20 the cell is a T cell and the modulating of phy51ology is '
inactivation of the T cell or the cell is in a tlssue
_ The invention also prov1des a method of maklng a:
.-SOluble IL—BKW comprlslng ‘expressing a vector. The vector
_ may be in a cell, tissue, br organ. |
25 - ‘Finally, the 1nventlon prov1des a method of treatlng an
' "animal having an abnormal 1mmune response by’ admlnlsterlng
'to the animal an effectlve dose of_a substantlally.pure .
:solublelefBKW. ' L ' I

30: ) : BRIEF DESCRIPTION OF THE DRAWING _
Flgure 1 shows allgnment of IL-10 ‘and related

cytoklnes



' also be usef uf-

'AII references cited herein are- |ncorporated herein by - reference to the”*

saire” ext ent eﬁ)%ﬁm ch |nd|V|duaI “publ ication or patent bshd on was
speC|f|caIIy an |nd|V|duaIIy indicated to be- |nCorporat y
‘reference. - .  General = - The present i nvention provrdes am no
aci-d sequences and - DNA sequences enc%dlng various manmal i-an proteins
which are cytoklnes e.g., which are secreted nDIecuIes ‘whi ch can .10

medi ate a signal between i mmune or other .cells. See, 8 - Paul (1994)'
Fundanent al Innunology, EFACHEP, RESCRIGTYON qF THE. INWENTIléngth cyt oki nes,
and fragnents,” or ant maréﬁ@eg\ndllteaehereuueewttnwr;@dmeaﬂeel bgrédh by -

nodul ation of _cells expre rece suggest s -t hat
the cytoklne ¥ ?ﬁ?%SESQES fecFe?%e 03'05|?§a%+¥ec?%g%hat lL-10 does
It - i kmmimonroamm epphmatgranmaat epgciricadhybandr y

ef f ECt s or T- ﬁ?dnﬁ.:duﬁ'l@?' bsaidaadouar ab ké |1rﬁ!’orb%t§&'ﬂy&refereﬁ@§f ophages,
dendritic ceIIs henal§p0|et|c pr-ogenitors, - etc. The proteins wll

e e [ | i i es tov*
0 e ueel Ut 2D Proine bened e AR TRen 0L LR LRG0 g e to
epi topes. = DNA semmmngartomlr%lert%m%whacmtﬁ%_ ' B
nel anoma cel |c11"¢cﬂ§.nes-rh8 §0) egild &@é Sasidyeal Adl 8dldles aRbch cadas . - o
characterl ed a %% rmig%% fferentlatkﬁn %%lﬁ§so jated gene.  SEQ . . .
I D NO 1]a 1a8s JFéﬂ‘& Styeen irmo Togehe "11: 2377-8¢  ‘Genbank -
-accessi on nudﬁeﬂ-Uﬂ@?Gi Eggiymahai_guméLA@Q§0rBeaﬂ%dﬁ?8§naNlYhonvﬂ%gy of
the nda7 to. hy f nhthl Ly d e Ul gﬂg f:?dg@n\éﬁ@%e -eresarw%!&aawets £PPi igant s

have . * - ana e sequence an | eve that t codi'ng region had 30

been ntsldent?$¢§H} ig PE%?1Qiﬂﬂ%°§9eﬁ?d¥&ﬁq+°Ph8 SERteh EPERE10%the nouse

gene. = recéBubrCDSEaahypknposeggésmshthag the eytokﬂne funcalbmsg
from 275 e o %MBPEEPPO %EASQVEM MVLPCLGFTL
L LWBQVSGAC GC%%I?TI%%% ?5‘ GVVPQKLW EAFWAVKDTM lvg

SDAESCYLVH TL: t IL W HRRTOEC A SE3rY Et‘leﬂ’/’Ll %’E&NEM: |

S| RDSAHRRF L LERRARISQon T-cEMEAABFKALLEEVRItur BN QKFKLINKSEQRL I NO. 2) ;-

WO 98/28425 RGN £22975
, dendrit 11s, h t ietic
7 howemaecrrc>p agler'scan?ré plr Qlcogg Sr@tetTraeo 0rm of EJIDL BKW Whl ch :

'begl ns at abo®Cth PH°F%§F%G’&110?1S° e useful as antigens, e.g.,
: 20  immunogens, for ra151ng ant:Lbodles to varJ.ous ep:.topes on

the prote:rn, both linear ‘and conformat:.onal epltopes o
A cDNA encoding IL-BKW was J.solated from a human -
melanoma cell line. The molecule was des:.gnated mda7 and '
_ was characterlzed as a novel melanoma differentiation .
25 associated gene. SEQ ID NO: 1 and 2. See J:Lang,- et al.
o (1995) Oncogene 11:2477- 86 Genbank access:.on number U16261

That paper reported some small homology of the mda7 to human'
-'IL-lO but the relevance was ‘unknown. ‘Applicants have '
_ _ analyzed the sequence and belleve that the cod:Lng reg:.on had:
30 Ybeen mls:.dentlfled a fact cons:.stent w1th the sequence of
the mouse gene. S : } L
' The CDS was proposed by Jlang, et 'a-l. ,t_o_..run abou't'
from 275..895 to encode: ' ' '

: MNFQORLOQSL WTLARPFCPP LLATASQMQM VVLPCLGFTL LLWSQVSGAQ GQEFHFGPCQ

35 VRGVVPQKLW EAFWAVKDTM QAQDNITSAR LLQQEVLONV SDAESCYLVH TLLEFYLKTV
FKNYHNRTVE VRTLKSFSTL ANNFVLIVSQ LQPSQENEMF SIRDSAHRRF LLFRRAFKQL
DVEAALTKAL GEVDILLTWM: QKFYKL (SEQ ID NO: 2) : _




AQGQEFHFGP CQVKGVVPQK LV\EAFV\AVKD TNQAQDM TS ARLLQQEVLQ NVSDAESCYL )
VHTLLEFYLK TVFKNYHNRT VEVRTLKSFS TLANNFVLIV SQLQPSQENE. MFSI RDSAHR -
RFLLFRRAFK QWQBRZ843% ALGEVDI LLT WMOKFYKL. - ~In TaBFE’"E’%ﬂsous |

human 1L-10 enbodi ments are co_rrpared_ . to human | L- BKW 10
“TABLE 1 . IL-BKW . MOWVLPCL ‘GFTLLLY SGAQGREFHF GPCQVK. GW .PCKL .
- VEA | L- 10 MHSSALLCCL - VLLTGVI PGQGTQSEN SCTHFP. G\L PNI\/LRDLRDA
TL-XX - MLVNFI LRCG. . . LLLVTLSL Al AKHKQSSF TKSCYPRGTL SQAVDALYI K: 15

| L-BKW  FUAKERRMRS , CRbbTSAR s bORRYLENSbArSCeMbA IEF¥KK T Wiich 1 L-10

FSRVKTFFQM K 1 EDEK £ M QEYLEEVM IL=XX
AAVLKATI SM Eg%%t#ﬁ ER%%%%%*‘% 'L CSFFNEDVF ¢ I L- BKW
KNYHNRTVEV RT&Q%F@"FE?P NIQE., D o LFE@E&@QW%ESWE"% ﬂ}'ﬁ?ﬁtﬁg@g‘ a
PQAENQDPDI ;ﬁ%}%ﬂ e e PR SRRTE AR
GS_A\Q_QG > %@g— SHO'S S CA SSAREMKSI T . . | L-BKW

LFRRAFKQ_D VEAALTKH;QTEMDELLMdéEYKhman IL- 10 elbod{inents Qz‘KI\BExhﬂﬂ.ﬁd
. EKG YKAMS EFQEEE%X\&E é{l\/ﬂ%ﬂ RN 25 IL-XX"~ "RWKRIFYRI'G . NKG YKAI S e
ELDI LLSWK KLU BMN(SEQ ID NO - 2) - hl L-10 (SEQ LD NO 3)

~hIL-XX (SEQ ID NO -4) 30 See Knappe, et al., USSN 08/ 718, 753. -
A.murine glgone- for | L- BKW (m L- BKW - has:Agt,golbeen " isolated from an

ThstiTuce, o o nAEH bR Spcconyy S0k oy REER o

runs-from abouir-pMet | t euGmtics . .LinviiE ABikHREsspaikgEapttdeohaging at about
Leu24. The conserved- " D-helix, inplicated in receptor binding, runs -

 from aboutt>: IL-BgY 5§W§Y‘}CDE NITSAfydy b2 S QBEF L GFF ’I"‘A upst ream o
o "N | ol ool Bl ¢ A RO LT
0une -

that this nolecule is nme ane m L- possess a hi gh g
degree of am no-sxd d SEUYENRCEEY RTLKSFSEIAL RNFYLIVSOL [OPSORNEUFS c:ammempart - An.
al i gnment 26et \iBe o BQRENODPPPT [ FAHYNSLGHENLKEIRARL HRGHRY . | FIBRGBYKSHRE s t hat

the - heli¥is, hIGQH?Is?GCO‘nseT%HRFV %gTﬁ%FeSHEI%ndCPSE@IT%Kﬂ@ 2, 3 45
6, and 7.  1; pxw ' LFRRAFKOLD VEAALTKALG EVDILLTWMQ KFYKL.
IL-10 ~ QUKNAFNKLQ .EKGIYKAMS EFDIFINYIE AYMTMKIRN

25 IL-xx . RMKRIFYRIG .NKGIYKAIS ELDILLSWIK KLLESSQ. .

hIL-BKW (SEQ ID NO: 2) .
hIL-10 (SEQ ID NO: 3)
: : hIL-XX (SEQ ID NO: 4) i
~ 30 See Xnappe, et al., USSN 08/718, 753

. A murine clone for IL4SKW'(mIL—BKW)jhas also been
isolated from an activated mouse'thfmécyte cDNA library (A.
Zlotnik, DNAX Res. Institute, Palo Alto, CA). SEQ ID NO: 5

35 and 6. The signal sequence runs from about Metl’to'GlyQB.“
- The mature polypeptlde beglns at.about Leu24. . The cdnsefved_
D-helix, 1mp11cated in receptor blndlng, runs from about =
. Gluls8 to Leu181 There ‘is no correspondlng ATG upstream of
. the leader sequence as found in the human, pos51bly '
" 40 1nd1cat1ng that this molecule is membrane bound.

' mIL-BKW possess a hlgh ‘degree of amlno acid sequence_'
identity to the human eounterpart _ An allgnment between .
hIL-lO,_mILQlO, hIL—BKW,;andrmIL-BKW_revealsfthat the D~

_ helix is highly conserved. -See Table 2 and SEQ ID NO: 2, 3, .
45 6, and 7. '. ) ) ' ) : . L ’ o



WO 98/ 28425-- ' ' - : . PCT/ U897/ 22975 -
8 . Tabl .e -2 conpares hunan and nouse | L- 10 and human and -
nmouse | L- BKV\WO?W?’E 10, thi's helix seems particularty .. BGEGPTENSin
receptor binding. - Therefore, IL- BMNand | L-10 may share the same .
receptor "subuni t. 5. 8 TABLE 2 “ hiLIO
- IVHSSALLC C. LVLLTGVR AS... PGQGTQ SENSCTHFPG NLPNMLRDLR ~ mLIO .
MPGSALLC C.LLLLTGWR 1'S.. RGQYSR EDNNCTHFPV GQSHWLLELR © = hl LBKW .

. MOMWVLPC LGFTLL L WGRLY SEAQRREEs FnGRE @V mouse. MRQOL WAdOhurdd BN

MBWGLQ LPC LS 3 to

DAFSRVKTFF @MW%S%BL m @élﬁ’&/l ﬁ‘g%ﬂmﬂrﬁ%}

- TAFSQVKTFF QTKBRRDRRRE | 1 BSiCeRbrr M@QALSTW eyEYL-BKW mda@v-lo
EAFVAVKDTM QAQIM E84Re LK R d\Ye SEARSCYuYh T L EFYLKTV 15 m LBKW -

- EARWIVKNTV_QTQDDI TSI R LLKPQUVLRNV SGAESCYLAH SLLKFYLNTV. = hi Ll o

MPQAENQDPD’I K. . AHVNSL GENLKTLRLR LRR", LPVENKSKAV - -~ mLIO

MPQAEKHGPE | K. . EHLNSL GEKLKTLRVR LRR ... HRF LPCENKSKAV hl LBKW -
' FKNYHNRTVE VRALKESESTL ANNFVHYES IE@@_, . 3 FIRRENSSHHEE By EIB’R‘WRDLR o

- FKNYHSKI AK - Fmg%’“‘ ANNFI Y REET R CRekER L e R e pcoureyn T B Urorem

i EESURRDFNKL

EQVKNAFNKh o Q. YKAM SEF (b bl pc LSV VNGLEGQEFH bhﬁ?scov'rcv e

Q DQGVYKAM NEFDI FI NCI EAYMMKMK S - hiLBKW .~ LLFRRAFKQL DV EAALTKAL - |

GEVDI LLTWM q@mo 25 - m LBRAFSRVKTFF QMKEEWRAI—"-K SLERD WSCEVBFE_EFV\M '

Q<FYHL . TAF SQVKTFF QTKDQLDNI QDF K NO 3)
FTS (ke BRY ) MRSy =

6) - - Chr onosonal mappi ng usi. ng ‘m L- BKWas a. probe reveal ed

' that thl s eyt GRLIRe nmaps tOM?Q?@N@B’DtIKaI ;ggggcmwmme& -CHRF. BAVENRI3Y e 1

i n’ bet ween thgl%ﬁ ons - of HB%‘}

TL EN.
§‘Fﬁ' ﬁﬁ q. ..
I nterestipgly THidr BKWis V%%ﬁi 7, %%Z%g ﬁhﬁﬁﬂmp\ or -
m L-10. Defectsmthls ar Iocus

n

partlcu ave been inplicated I n
i'nmrune di sor dexso - e.g. Eommmm  BEGUYREN iSBFDIF 8B, EAYMIMKIRCGAr t er (1954)
Mouse. ‘NewsIBHYt . 11: 16EQ‘H“§§1 BEGVYRAM g?c i WIWSS 60 -53-
o hILBKW LiF oL 15v EAALTKAL GEVDILLTWM QKFYKL.
: 25  mILBKW' LLFRRAFKQL DT EVALVKAF GEVDILLTWM QKFYHL. .

b . D —helix . : _'P: 
. hID-10 (SEQ ID NO:3) - ' :
. mIL-10 (SEQ ID NO: 7) . -
© - hIL-BKW (SEQ ID NO: 2)-
30 mIL-BKW (SEQ ID NO: 6).
Chromosomal mapplng u51ng mIL BKW as a probe revealed
that this cytoklne maps to- the central region of mouse o
chromosome 1 1n between the reglons of homology for human
35-: chromosomes 2q and 1q. Interestlngly, mIL—BKW 1s 1ocated
” dlrectly adjacent to. the gene for mIL-10. Defects in thlS
partlcular locus have been 1mpllcated in immune dlsorders,
e.g., dominant hemlmella See, e.g., Carter (1954) Mouse -
. 'News Lett. 11:16; ngglns, et ai - (1992) genet Res. 60:53-
40 60; and Machado, et al. (1976) Am. J. Pathol 85:515-518.
R The proteln had been characterlzed as ‘an antlgen with a
; predlcted hydrophobic stretch encompa551ng re51dues 25 45 offf
~ the protein. But experlments failed to confirm that a
membrane form exists. Appllcants belleve that the predlcted,
45 jhydrophoblc stretch is actually a 51gnal sequence whlch is .
o removed from the mature proteln, whlch is llkely to start at



40 . 60; and-Nachado, et al. (1976) Am J. ‘Pathol . 85 515- 518

- The .protein haﬁﬁl been characteri zed as an antigen vmth a predicted -
““hydrophobi c. - Mo'@hsizsenconpassi ng resi dues 25-45.0of . ‘the W@Vﬂzws But -
experi ments failed to confirmthat a.~  menbrane formeX|sts Appllcants '
bel i eve -that the predicted 45 hydrophobﬂc stretchis ‘act ual 1y a si gnal
-sequence Wmch is renoved from:the mature proteln ~whi ch. |s Ilkelyto
~start at - WD 98/ 28425 '
PCT/ US97/ 2297 her residue 47 (Ser) or 49 (Ala) ,_a@ desz.gnat@!itﬂ?rtﬂe?3| due 47
(Ser) or 49 t) as desjgnated tn-the .. original publication. ' :
- Appl icants’ belql?é*\génﬁllra?u}?wadﬁﬁé‘ encodes a smal | . .soluble cytokine-like

'__protel n, of about IpBlagancs dsdldeve: Bhaﬂ'ktmeplgeneeqnmﬂﬁs prsably starts at
ei-ther the M_aéoll?l%a.' tt9§9k:2rie-1%§eopr dHI hl& QBQ\‘H: didro aﬁ‘@ggl- ggmg nal si gga_l

_sequence of acl Tahl e SEQ. NO.
and - 25 [TheBRRecRRABERGE SFCRRbLY af A P§ Eh‘ah%&t% ¥ pE B?Slatmn
‘menber of  the ghert 3ohatnu§>gzw1aeﬁg aIC(Nﬂmalm;Ln&lgs:l,gﬂdl- Biende afl | ul-ar .

IL-10s from myse a an@m FBY. yiralg Aﬁﬁ?ﬂeaf h?DEqu”ee alndbl . 1.

her pesvi rus I = Uences avai | a nBank
The structural2. horﬁsI-BE'}D7 whitEKerrecewel sl ctga:@yterlssegt%ﬁ w

suggﬁsts rel atnféiﬁe&netl @he Ofhdrlt ana%e%bdoeanebL BiMre,i €.8. snm4smha| n
cytokine. . Ear per S sugg yt ly -
medi ates i éﬁflﬁlrx\l gg‘s?fégi’ aéré,% Sggs‘%ea%ged thor h@ﬁpwr%sseof cy t Il ne .
_receptors; .t hddgh Eqnllgeehsrpes‘flrﬁét Iﬁ-ol%rh@rlé &Fﬂu%‘%ﬁﬁt% ao'\aléa]lahﬁc?’f%al
- 1L-10- receptorGenBankconpggx;-akQ_Q; L. Sl L BKWagonl st s, “ant agoni st's, nay
al so.act ' as . nal 0 t hy k
IL-10 - bi ndi ng ggu té%'%aﬂt gmng%gmﬁgogga@ gig{ﬁ 2 &ieggsﬁl\télg gctil?ons
Thus, | L- BKW' mrotieissastagestsrelaked Benaidenup |#1:tméloleculerea¥1rreﬁﬁw of

abnor mal. ijgMungs 4 $QRAEr Shash g:ytolElﬁél | EaﬂwnexﬁEruﬁhﬁusc lsaggees tledd Oni ¢
i nfl ammati on, Ol_I(_)rﬁtlssue r)gfée 11?:el:5 %%%]e ates m@ngaﬁﬂ{&l wﬁ kgfng are

capabl e of :ne Hicar I €Sponses. ead to
‘bi ol'ogi cal "or, recepqghryglfotbgldﬁssr eépem@@nenreae@mr%eltﬂneughm‘é seems o
enbodi ments ' por CRALAALET AZEGHeEEHR ‘&l RifdtabhhuNEn- AndedBpE6r but other

30 primate, or other species counterparts are expected to exist. = in
nature Addl_t‘?cﬁ'}? **sequences for* protei.ns in other -
: 20 B IL—BKW agonists, or . antagonlsts, may also act as

T functlonal or receptor antagonlsts, e. g. ,_whlch block IL 10
: blndlng to its receptor, or medlatlng the opposite actlons
o Thus, IL-BKW, or its antagonlsts may be useful in the : _
- treatment of abnormal 1mmune disorders, e.g: ;T cell 1mmune
_JZS'l:def1c1enc1es, chronic 1nflammat10n, or tlssue rejectlon _
S The natural antlgens are capable of medlatlng varlous
blochemlcal responses Wthh lead to blologlcal or = )
| phy51ologlcal responses 1n target cells. The embodlments
__' characterlzed hereln are from human and’ mouse, but other _
30l' prlmate, or. other spec1es counterparts are expected to ex1st_“'
' in nature. Addltlonal sequences for protelns 'in other -
:mammallan ‘species, e.g. ’ prlmates, canlnes, fellnes,_and
rodents, should also be avallable "See below. . The _ _
L descrlptlons below are dlrected for exemplary purposes, to
l'ﬁS'LJa human IL-BKW, but are" 11kew1se appllcable to related .
.embodlments from other spec1es ' ' '



nannallan speC|es e.g., prinates;.canines,_fellnes and '; rodents,

shoul d al so Qe ?s‘/z%aa%sabl e. See below. - The . . -descri ptlonﬁc-g@ggwgage e
directed, for exenpl ary pur poses, to- 35 a hunan I L-BKW but are |ikew se
- applicable‘to related enbodi rrents from ot her speci es. WO '
98/ 28425 10 . PCT/ US97/ 22975
10 . The ‘human and m)use | L- BKWprotel ns exhi b|t st ruct ur al :
features characterlstlc of short -chain.cytokines. Purified | L- BKW -

Human | L- BKW ani no e duSiesuand dousgc kF REqQyeins ?’é‘?‘rﬁ%ﬁt%ﬁ
e.g., NNFQQ?L%MBEQP&L&AMSW short/\AhBCh GEFtoRiINdBQVSG, i's shown as

one enbodi nent t 2. The corresponding. nt-L-BKW am.no
~acid sequence ﬁé\n %?%Egd - I D NO. 6. These_anino acid_ sequences,
_provided ani no Htenéc‘arIboEW amad Apbet sFAUSITepr berking thegNance 10 -

information i nedhg et Qlebiendd | @igng fmm@kmgmgmmﬂ'@n heaTasommot ei n

‘antigen-from other pr exe I n

- Mor eover, -t he qutf i‘k]‘ggﬁ@‘g% ‘al Isg\ng m){ psrqgﬁlaera ron o %p\é%g‘hﬁgé]sgﬁ%
generate anti boRliNg: t20 r Gbegrduresponding mEe@Rheninamtisuskauence is
sequences al | oy, HLeR3Y %%QOEDQGOJL% -Olrh888 Uah i8Rt eéedpééz?ﬁ»ceemﬁr&hd/&a ch

are strat egl es for: : ection or, iso genes.

‘encodi ng s@&tP%eEﬂxé"ﬁE XY S TPaF @rftyé'ﬁ’sﬁ:ﬁgf‘%tp%lste&lggﬁ the human.
sequence arte atmBdrmdtrizs andtlaerﬂwken6$IManph@mmulShlm@13 ser53:
B o™ UG NEPIdhe bBR ARG ol Lo R ey

enconpass,’ when used in a i n_cont ext ot eln ng fino acid
sequence cor reRYBTHRAYY V%lg'“‘éﬂ uB%eBXF’&pe?}ﬁ él’gp * es%e%ne ﬁss%bﬁ?‘b NO 2,
e.g., |adcking pheparduion efnpeptides tpogenaratdegotibediess topnppegnize

associ at ed ( MNEQERL IR s VM@P&@BB&&@H&QQM@W&M&p%&%@f

. Such w Il Iack the first 45 .resi descr.i das ter nus by'
Jiang,: . Y3t a}lg“t}tds%o?jl‘rfiﬁmesf rg Frén?’g "{iﬁ‘g St‘“?\?&??é
~shal | enconpaséetdxetiam rar asoblatsle:quencg cmkcespgndpﬁgger@SSEQcodlngD NO 6.

Bi ndi ng Conpongxgoﬁ’s&&n’cegnt | BOlinRg a1t ¥ é@s)}])é.t%gn Qitf& o8 8he!hudBAV Wi th
high affinity, e.g., | east _ab

M_ u bet r than about
30 nM preferaﬁ?‘i“?}éﬁ é‘lre asnt’fhaﬁ“&ﬁoﬁtldlﬁs'fﬁét"sgﬁgg ﬁflett‘:g‘?a%?‘fl at
“better than abasth5B-ser53nM - Honol ogous prot ei ns. woul d be found in

@m' lan gpecies ag Wdeheltban, NP RerR: tumbl Re1uBLé MBl-exwer sheuent s.
n-

_'encompass, when used in a proteln context, a proteln having
_"amlno acid sequence correspondlng to a soluble polypeptlde
' shown in SEQ ID NO: 2, e.qg., lacklng the amino terminal
portlon described as membrane assoc1ated (MNFQQRLQSL '
-_ 25 WTLARPFCPP LLATASQMOM VV'LPCLGFTL LLWSQVSG) Such w:Lll lack
) ~ the flrst 45 residues descrlbed as.the N termlnus by Jlang,
‘et al ) or SLgnlflcant fragments thereof '"Mouse IL-BKW" -
 shall encompass the amino acid sequence correspondlng to SEQ
- ID NO: 6. Binding components, e.g., antlbodles,_typlcally :
30 bind to an IL-BKW w1th hlgh afflnlty, e.g., at least about’
- 100 nM, " usually better than about 30 nM, preferably better
than about 10 nM, and more preferably at better than. about 3
nM. Homologous protelns ‘would be found in mammallan species .
- other than human, e.g. , ‘other prlmates or rodents. Non- "
..35-' mammal;an“spec1es should also_possess struoturally.o:



- 35 nannallan speC|es should also possess structurally or .

-98/ 28425 : PCT/US97/229; h597

11 fu%?wsly rel ated. genes and prote| ns, e.q., birds or :
-anphi bi ans. - The term "pol ypeptlg " .as used herein includes a
significant fragrrent or. segnent, -and enc ﬁ‘passes a stretch 5 of amino
acid residues of at |east about 8 am no acids, general ly ‘at least
about 12 amino acids, typically at 'l east . - about 16 am no aci ds;
preferably at fu&&s:tloahmmy P4 aredn genes . auﬂdzrotemds, | & gpar fbucrdlsaoty
preferred enbg gat least about 30 or nore .am no aC|ds e. g .
40, - 45, 50, etcC: Gch fragments ma ‘Have ‘ends which bedin and/or end at

virtual ly aII p05| t%’s:erﬁ o Wtﬁﬁﬁnga%tuﬁeé’sm%énlmcﬂu s a3z etc., and
ending at, e. OsignliFicahd Ifrddifentebe. sedmeritt,! and efiOdfpaEidsOnsS stretch

Parti cul arI in erestl nglﬁeféél%% hg)éeaggpéséét abgﬁggs rﬁ%egg}hgrstructural

domal n bour?dar? S I'Ces e 1, Table
2, and Figure g.enerallhdot attleast ﬁeogéqb%r%@r@f aFEdﬂwmwa&lwsasalﬁ%ml ar
identity to celpdiftanel hmifoideidre. bQGEQf‘aElyO@tf eshdteatiife 20 amiﬁa and the_

ot her..regi ons exhj b|t reater ecific's ence.
" The term " bi nd*HcofPosi i‘?o‘?‘?‘recrl IYOPF%ﬁegEEFee"ﬂ?% ments, d Wih
specificity toabdutBRW oy, yore jaming am-ﬂ%o@/—g 2 35ant@gedd.i ROer 8E€H on. It

al so i-nclyges P FHRERenes gaay havepéﬁaelmchv\mbgbnsmwﬁ eall ytassociate.
~with | L- BKW Iludl g nat ural ¥De|ﬁol ogl cally ersel evan_tl pj ot ein-.
25 protein m‘f’é?%\ﬁil gn? |5?‘?Fe1r 3BFal B or SHORCERY af e e THARE nol ecul e

may be a pol ynkr etwr. .chedi ezadllngeagene g A150, fldfctldhaletanal 5 adY be a

protein wth Sédﬂﬁﬂﬂékabns §H¥Hﬂ5h§§£l9nﬁntéyestﬁngaﬁeﬁﬁid%s”ﬁbﬁéUEﬁBQW“ ch .
has a nol ecul ar -

-. . erae roprlate pding 30 '
det ermi nant's .CGFTF(?S(PSH%gﬁﬂdE rﬁﬁ'u§ @ €° ng"%d%%? ©Caft aggnl 5 sgof a
receptor HWisndixg B.nCer avlion,DsedeeceTgble 1, Ta@éeeraranéthlaure(éds ) (1990) -

GCoodman & G| ngdke thaEhehe secﬁt@{c%aeel oimal Rasescoipabhaicanaut i cs (8th
ed. ), - Per ganon, ntiall

b || hat -
the protel n |sldent1ftVe§°f F%fr]rWerIL g St }ﬁlrﬁgxﬁ'go’f%?m] esﬁr% d é(;Q’Egtr:]lsdts at_ |

.of . . 137, and the other reglons eXhlblt greater extents of IL—BKW

, _spec1f1c sequence. n , _
'20”_ .. The term 'blndlng comp051tlon“ refers to- molecules that
blnd w1th spec1f1c1ty to IL- BKW e.g., in an antlbody—
antlgen 1nteract10n It also ‘includes compounds,'e g.,r
_'protelns, which spec1f1cally assoc1ate Wlth IL- BKW
'j. 1nclud1ng 1n a natural phy51olog1cally relevant protein-
.25 proteln 1nteract10n, elther covalent or’ non—covalent The
-molecule may be a polymer, or chemical reagent. A |
_ functlonal analog may be a proteln with structural _
_ -modlflcatlons, or it may be a molecule ‘which has a molecular -
-.l”';shape which interacts with the approprlate blndlng
30 determlnants mamhameempounds may serve as agonists or'
'antagonlsts of a recepter blndlng 1nteractlon, see, e. ¥s R
_Goodman, et al. (eds.) (1990) Goodman & Gilman's: The
:_Pharmacoloalcal Bases of Therapeutlcs (8th ed. ), Pergamon ._
Press. : : o o ' '
-35f; e Substantlally pure typlcally means that the protein is
free from other- contamlnatlng protelns, ‘nucleic ac1ds, or



WO 98/ 28425 - ' ; - .. PCT/ U897/22975 -

12 . other bi ol ogr cal s deri ved fromthe ori gi nal ‘sour l%% o
‘Purity may beVQS¥BY by standard nethods, typically-by ' *~"wergnt, and
will ordinarily be at |east about: 40%_pure "~ general ly at |east about :
50% pure, often at | east about 60%- . 5 ‘f&ure, typi cally at 'l east about 80% .
pure, " prefer-abl-y at |l east about 90% pure, and in nost preferred _
enbodi rment s, least - about 95%pure. . Carriers or excipients wll )
often be addeobther biologicdid derliveq Droma tpel ypiginade sonrée agreantisepends

- upon N SP‘EH and fheppol yhenhiyd ly r affect-
10 pol ypeptide so ugﬁ?‘aﬂy, 1 ng}egd?ggé%/enptejriagﬁtr:%é\@sn e&??g%%lg be :
envi ronnent, bind2Re| Sttt SF9ERAFEEY S &fi g2t %ﬁ’é‘ P‘b‘fﬁ'ypept i de,

‘and nature of géiﬁzraallyeat leaBtpiabalit y50% Ipuure, . oftémrqterle&stea}adut/vrﬁ()(%h 't he
pol ypepti dg ig,ysed, Qgg?l% actmlfgst a@&ﬂ:"’tsoé[ﬁr{l %&%@Q%% Foledk €

~Usual Iy the t. erat eat er
“di agnostic- pur%h%)és 90fhpure, and dRPBPSE LR”@f\ﬁrrFF lﬁrﬂ%ﬂqu‘eﬂésab%"ut
tenperature orabout 95%apiEs. akrriess éﬁaxctbeedeﬂaimabfoentmerre of

conponents in.the e ur po erature -
~wi |l usually be bo%ituér]f%er)gt%érg E’?E%#%%‘rc‘r& OB Sgé%out ge?:d?o umans and
m ce, though uddeenydrpanent and tbﬁ‘tB@eYRﬂi’s‘:lfiﬁe t¥aRe PATARet oS/ affechr sed
l'ower ed.gi n d;%]lﬂ)eptlde 861dB1 1ici! Olncludlng tempéil‘m:tﬁieZEeBél&itﬁd]ryﬂet ur'e- of
e

the ol ypepti s.houl | ble state,
and 5su§f’|5 : s e e aSlozengpureﬁi ST ate Bz Ch%lﬁggpé{l%%ép? Jc’i% %%aef/l be :
‘associ ated polmephldeheanq)era}zpeewﬂe@q r$°&vqe'at er’%@eyaé?duc - e. g. ,
tT(r)] | conf eden{isléﬂélaukét ¥t vﬂﬁc@qs&ﬁﬁlﬁcf%éﬁthﬂd wlukfedorraﬂ@éerﬂmm s.
e solvent .an e eclr te a

'corrpatr bl e buf 51% § ‘¥ eolﬂlé:egsf or™ li%ﬁgf%)}? tsleer \}:aefrge%%&%r 04 ical
activitieds arﬂe‘ﬁ \ﬂﬂelatemah#uy about 1§pr5-‘r oxiFett Sizonasidicopegpetss 'acfg’éous

sol vent . . USUaJ_ etx*a%ueelwﬂtt d@ubhwaye a’bdi!&uﬁrbazh wrhpetuﬁuﬁalézy bet ween

- about 5 . 10, a rab out, 7. ons, one or. |
' t%[ p| c%l‘? atura non- %l}'gg&(_}%aéf

mor e detergent"éalimﬁ 17 Voa m enat uring one,
e.g., CHS (chc;tqmoe:e;nltshem M@Sﬁave) focc therapermpurposes' ‘the -
' (3 (3 chol am %ﬁ&ﬂtﬁge”@imhﬁiﬁﬁmmyobe odayopafiperature, typlcally

20 'about 37° ¢ for humans and'mlce, though under certain -
' situations the temperature may be ralsed or lowered in. 51tu o
or in vitro. ' . . T :
_ The size and structure of the. polypeptlde should '
' generally be in a substantlally stable state,:and usually :

25 not 1n a denatured state. . The polypeptlde may be assoc1ated
w1th other polypeptldes in a quaternary structure, e g. ., to
confer solubility, or associated w1th llpldS or detergents

The solvent and’ electrolytes will usually be a -

o 'blologlcally compatible buffer, of a type used . for'

30 Dpreservation of blologlcal act1v1t1es,:and w1ll usually

| . approximate a phy51olog1ca1 aqueous solvent. Usually the -
solvent will have a’ neutral PH, typlcally between about 5
‘and 10, and preferably about 7.5. -On some occasions, one. or'

_ more detergents w1ll be added, typlcally a mild. non—-'_" '
o 35 - denaturlng one, e.g., CHS. (cholesteryl hemlsucc1nate) or
 CHAPS (3- [(3- cholamldopropyl)dlmethylammonlo] l-propane B



WO 98/ 28425 =T ' A PCT/ U897/22975
213 sul.f onat e) or a low enough concentratlon as to avgj
si-gni ficant- H‘f%?%’r’ﬂﬂson of -structural or physiol ogi cal p’F ?f?@gsof t he

protein. I1l'. Physical Variants .5 " This [nventlon al so - K
enconpasses pr'.otei ns or pepti-des hav1319 substanti al -ami no. aci d sequence o
identity with the .. anmino acid sequence of the IL-BKWantigen. The B
vari ant s ~include species,. polynorphic, or allelic variants. - '
Ami no acid Seautﬂﬁﬁavlf@mldig)a, 1ow aesiittiicentaettdtion bs. €6 aweicer ni ned by

-optim zi ng re5| due nat of |f nece ? aps .as ..
requi-r ed. GHE SR b 68 3P Yok %53230)011\] Q,%?Hfﬁg%gl 48: 443- 453;
‘Sankoff, et aprO?éQB%S Of t@ﬁam"eﬁelmf}e in Time Warps, Stri'ng Edits, and
‘Macr orrol ecul ©§7rT. Phl‘yg-_eca]ﬁ_hegﬂaﬁagl Practice of Sequence Oorrparl son,
~_Addi.son- Vsl e Readi n VA, , and sof tware Racka '
“Intelli Gen tics, Ivﬁhﬁ'f’ai‘rh G\ﬂ% THEC AT PRESTRT REL e%né or pepff/bdse(,gonm n.
-Genetics Conphaemnﬁarmhastdmdaéownlw aCISeqa@nemce idepddbyiwitkc Heges when

consi dering CQRSALVALIY &eHRRbLt 4 IRS IL-BRASaiBidheS . ThEORBSI AL Ve
substitutions ty cal Iéﬁrl ncl-ude. 20 ubstltuﬁjc}%elvmthl,n t he foll.owing -

groups: gl ycﬂ-ﬁé e PO YIRS s BF e VEhETNES - aspartic acid,
gl utam c acid; aspa:na;go nesidylsetmence hawlogy, ¢hremmience identitgi.nds

-grg: Cn)'gngail@nddQQ@PMiﬁe@rByn%pt&Mi?ﬁig“%es1Eﬂ@ matc]:?é%”SQEVﬁéééEb(ﬁ%y app! y to
DI |

f eat ures uncti onal tur o# stru%g{é featyres. . -
‘Homol ogous . anitRbTRRELRT IaBS RS g g?%aT t &Y fHude.
‘nat ural ; pdl?ﬂrﬁ)phLMQb.Ll@S:a&@-ﬁﬁﬁer%Mfés ¢§r¢ht|b¥ﬁs33|)n each .
. reSpectlve pr @hs Eeﬁe&&@rﬁemmlm -

wi Il have fro 00% 1 dentity | ' ,ntro to 50- 100%'
identity (if esfsePvative - ——-sobst 1 . =9 d#ﬁ&ﬁgo{nhe amno- .. .
-~ acid sequESlcewebley, Rémi:lrlg—BHW aﬂcﬁesuﬁmyremsmrbmbe at- Ieast about

35% ' enel&ﬁueil exe&?ﬁ:ts af&gﬁﬁtxta{lﬂl/ QVJ.%E)I eéE'Aa'[ar £33k QQMrsSiCE .
typical ly at [east about 0% usual at_ [ east_. aoout 70% gq&)referably at

| east about SU%Caﬁﬂlﬂtﬁ%l%lé’Fe?%‘m eh Grayry Ma
u98/28425 : 1dent1ty changes when considering coﬂ!éENHSQVéZQﬁﬁﬁtltutlonS

,as matches. Conservatlve substltutlons typlcally include.

20 . substitutions within the_follow1ng groups: _g;yc1ne, :

B alanine,.valine, isoleucine, leucine;'aspartic'acid |
“ﬁglutamlc ac1d asparaglne, glutamlne,'serlne, threonlne,-
':ly31ne, arglnlne, and phenylalanlne, tyrosine. The.

_”' conservation may apply to blologlcal features,_functlonal o
';25.--features,_or structural features Homologous amino ac1d .
_ sequences are typlcally 1ntended to include natural '
polymorphlc or allellc and 1nterspec1es varlatlons in each
: _'respectlve proteln sequence f Typlcal homologous protelns or .

i ”;Tpeptldes w1ll have from’ 25~ 100% 1dent1ty (1f gaps can_be _

e30.: introduced), to 50 100% 1dent1ty (if conservatlve '

| 5subst1tut10ns are 1ncluded) with-the amlno ac1d sequence of
. the IL-BKW. Identlty measures will be at least about 35%,

| uﬁ”generally at least about 40%, often at least . about 50%

-typlcally at least about 60% usually at 1east about 70% _

.353_ preferably at least about 80%, and more preferably at least '

| 'about 90%. R - -



14 . o Thelsolated 1L- BKWDNA can bereadlly rmdlfled by

" nucleotide s%; P;,&tsl ons, nucl eotide deletions, ‘nucl eotide perudsieRss i ONS,
and i nversions- nucl eoti de stret ches These: - nmodi fications result i n

~novel DNA sequences which encode 5 thege ‘antigens, their deri vatives, or
proteins having . - ‘siml ar physiol ogi cal , i munogeni ¢, anti: genl c, or other -
functional activity. These nodified sequences: can be: used ‘t 0. produce
mut ant - antlgens or to.enhance expression. Enhanced expr éssion may

i nvol ve gene “anpl i Tre diSodared OTL1BR¥: BH3eerR R FepPply oredifiedelged

-'trfmsl atlgn ﬁﬂ@ilé&httiere subfsﬁfﬁftﬁ.l‘cblnl §n'5ﬁucj.é\d-ﬁlmt déteﬂeﬂsdeﬁeemaasﬁfé a o
pol ypepti de _otherw se f.a guenc, ntity, e|n|t|on

of =  the ILl%?&ﬁ%lsonsét aP%r%rlllve 6\‘/”é‘g PI&%?IVE?)% Hgnsgrmtﬁg‘es qu : sequence
‘which di f f er smedbfhqardonst resulikinasoviek A ysefléaneeeiwhmh ﬁat:mle whet her

by way. of glel ghéod arstilehist U&héi'l-, dekivativeddsebll efeteﬂffy %a%ﬂgral ly

i'ncl udes protej ns, he havi n 1 aqgl ficant identi pro tein having
“sequence of SBF 3’%@" o9isEls. LIEROESTE A, Pﬂél‘@}%f?]l%ué’ bPERSGi cal -
activities, funcet:gmalaat:tgemxo ofhegenmutidiied, saéncddsosensbguesmds, and
~in 20 preferﬁsdpfaéze@ HRBLSt ceeml@basn&sttd)fenhaecéu&pﬂee@qbﬂ disclosed -
sequences. Ful | e%gth seguences Wi, | | :{‘}/ep é\ﬂ? be pref erred, t hough '
‘truncat ed ver@’iﬂb?'}'sc [SPPLEEEH L MR YO gelnlek Lificetiem. or proteins

f ound fr okt nainerdassgutcesseription,t ypéxedded mgnsmqmdandSotmézar S
concepts . appla{eémsmserenﬁu@éat Ixt E@Npérwo%epaeseeaate g,babudéhose f ound

“i.n"various- war ani hese

descripti ons QF2eERS %Fﬁlﬁ‘%é’f‘h 8 Eh%o?ﬁ%’f?cﬁl Fg?rttwe mﬁb%ﬁfs,- not -
limted to theheailiiBKM as seusiorehbedoventsit havipecrd apahbyadi¥cussed. 30

I'L- BKW mut age@@é&é&c@@:h@hﬁodpﬁé‘sngi'%w o’faﬁ.DﬂKw as- ﬁgkﬂgl%'fhund : B
insertions or,del etions, i tution del etions, insertlons, or any"

conbi nat i‘ohs. ?‘f‘éynaﬁ?é‘r&engpﬁpe%r Y way of [9e)etirn, FIRRAT CUEASEr LRX |
"~ Insertions i nthseiecigm.noThis gmm&lhomwludesnpnateinslmsng Random

nut agenesi s caflyber ;3% ,C QRENEEEA w@'i:haatﬁcﬁ.getlncﬁg@{h@@eq{agﬁc@x e§%§df N

fmut ant s can then be scre éd for the desire cliv t
-V[)98/28425 ID NO: or b6, as s aring Vafiousdbfhifg 7?§g%g%%1es,f
5 e.g., antlgenlc_or 1mmunogen;c, with those sequences, and in

20 preferred embodiments contain most of the full length '
disclosed sequences. Full length sequences will typlcally
~ be preferred though truncated versions will also be useful
likewise, genes or protelns found from natural sources are
typlcally most de51red Slmllar concepts apply to- dlfferent
25 T IL- BRW protelns, partlcularly those found in various warm.
o blooded anlmals, e.g., mammals and birds. These -
'descrlptlons are. generally meant to- encompass all IL-BKW
o proteins, not . limited to the partlcular mouse embodlments
. specifically dlscussed : ' B _
30 o IL-BKW mutagene51s can also be conducted by maklng ':g
amino acid 1nsertlons or deletlons ' Substltutlons, -
7de1etlons, 1nsertlons,.or any comblnatlons may be generated .
:_'to arrive at a final construct Insertions include amlno—'
.. or carboxy- termlnal fus1ons * Raridom mutagene51s ‘can be:
'35 conducted at a target codon and the expressed mutants can
" then be screened for the de51red act1v1ty ' Methods for'



_ making substi tution nutations at -pred_eferr'n' hed' si tes' in DNA . having a

known sequence are well known.in the art, e.g. Lo riner
~ nut'agenesi s - VOB MHer ase chain react’ion’ (PCR) -' technlquggT“m%%@yﬁ
‘Sanbr ook, et -al. (1989) Ausubel , et: 5. al. (1987 and Suppl enents); and
Kunkel , et al. (1987) Met hods i h Enzygnl 154: 367- 382. ' _The_'
present. i nvention al so provides reconmbinant . proteins, e.g. _
het er ol ogous fusi on proteins usi ng segments ~ fromthese protelns A

het er ol ogous fki0g BuBsEituHi®n Autfridisiatnpebdptaintines 6iteaiwm Which o

are naturall y%%fénggsuﬂ% mal Ie\(%lfelulggd Il_en V;erﬁ %%n@p@%re arﬁﬁsgg%l ar, oncept_' :

applies to he PRl IS |‘t| new
-constructs nmaMiGe praner fmerAgeReSiA| oy PO Wﬁ?a?hﬁltm@leﬁﬁﬁwndb?ﬁﬁ)ns from

ot her ‘protei nsbecxﬁ%uéé %%rrpleeg { agarddik)deBaD! @biBe) ; SEGEEKLE, nEy be

see e, som?ft Jiah e St engse Lo O RBMBERIATS SabbaPerle o

et al. (1988) 1549367135392, o The phosphor ani d|te
‘method descri bed b&h@esysm qeﬁlre%@.m&aam B20916498%cokBlihant Let t S. |
22:1859-1862, will roduce able syntheti.c DNA fragnents Adouble
- stranded fﬂ%ﬁ’é *WhiY- 'ofhteéﬁrB °%‘E)‘f‘%|%§&°8| PRSI ’s‘?g’?ﬁe??%‘?fgtst he -

~conpl eient ar y fxarantieaadoxriredalsi. ngAt hetetalagdus ofetiver protein i3 a -

~appropriatg coRgishoRs  SFoti rAddiNHedhién <O YRk SR QML taRaRG 25 - using DNA_ -
pol ymerase with an appro rrate prinmer sequence, ﬁ g t'echni ques.

IV.” Functi on&omPadiynfysed in the sape i ngz’*oﬁ1 i SPB‘@?B%I response
to 1L-BKW mﬁppllesesulheﬁemﬁoubescmmqnhﬂd acédi sérdenciesn - of  bi ndi ng of the
30 ‘ligand to its HECERKOL; n Pk Erbﬂ ét%s%gsbéqmtfrkﬂalzonﬂuniﬁbe '

1 L- BK\Ndoes not b|n to the sane as t descr| subuni t. of S
receptor for Iq_mﬂéarAﬁW{t%ﬂﬂ-aﬂPﬁa%?s@mm OLRBHIRF¥EIBRpectRM to have the
opposi te ebfeaixanplkl - BKkifet-binding ot rotlieter segmerts maly bhe" gwasmsd”

invention will,g B«;enﬂ YpPedend SUAEEL: U %yge sl FragRemts, conpri s ng

e O ps en 43S CUBEH S oo NG P! §1560Y sl EN Sy i Adlled to
16 . sol i cagh&spowdbset ales. (198’&)3@_&9@5_1&1_1\_1 283s359B%oWpI¥Y. the

-.dlagnostlc detern]Q%E'Bﬂo§ghoégﬁfﬁEE§Cﬁ§tﬁgdﬁﬁeEEfibed by Beaucage and
- 20 Carruthers (1981) Tetra. Letts. 22:1859-1862, will produce '
' suitable synthetic DNA fregments. ;A“double stranded
' fragment will often be obtained either by synthesizing the:
. _oomplementary strand'andfannealing the strand together under
.~ ' appropriate. oonditions-or'by adding the cOmplemehtary strand
- 25, uSLng DNA polymerase w1th an approprlate prlmer sequence,_ o
el g.. PCR techniques: - ' '
"'-IV Functlonal Varlants
The blocklng of phy51olog1ca1 response to IL—BKWs may
result from the competltlve 1nh1b1tlon of binding of the
30';'11gand to its receptor. Prellmlnary results suggest that
_ the IL-BKW does not bind to the same as the described’
Subunit_othhe receptorhfor-ILfio.' An IL-BKW antagonist_p'
~ would be ekpected to have the oppositeheffect as IL-BKW.
In. v1tro assays of the:present invention will often use
- 35 - 1solated proteln, soluble fragments comprlslng receptor
blndlng segments of these protelns, or fragments attached to



bi ndi n'g segment nutations and erdifiCati ons, or cytokine  nutations and’

- nodi ficati ongg ogafles | L- BKW anal ogs. L - Thi's i nvent i @orRissiRa07s .

~ contenpl ates the.use of conpetitive drug screeni ng assays, .e.g., Wwhere
neutralizing anti bodies to the cytok| ne; or receptor binding fragments
conpete with - a test conpound. 16 "Derivatives" of |L-BKW .
antii gens include anmino acid 10 sequence mutants fromnaturally occurring
forms, ~ glycesylation variants, and.coval ent- o regate conj ugat.es -
With other cHAHEaPhARE TYRSETatesy o THRSSIBFFIRT iidd gg low fQ%epar ed by -

| i nkage of f whet dhaghostis de&emhumaﬂﬂafhtheeeffectfsouﬁdeithéﬂ_ BKW ant no.

aci d side ch ) d neans. . -
See, e.g., ijidn1 %1185 Q&#&}ﬁ: %8{:1&2 %hgﬁ%f%aﬁ %ﬁgagentcﬁ% or Protein -
|vbd|f|cat.onmutatl%ﬁsanclﬂ@dlémaﬂ% ©-fe -, TR RRBOAISFL; Hugli (ed. )
(1989) Techni queghiB B&@érﬁimnCheabsédr;cen@Qadem m&msof%mpetlﬁvego

and Wong- (19 Chem sty te t ki ng, CRC
- Press, Boca t'on Scﬁfenuyg% sg{’g é%’arn c%?grﬁ%%g'&ggﬁgt%ﬁsb: ergatlons :
“are incl uded, t° theecgtOkMeoﬁyrmﬁ% mindikeg of sagmeplat FomRgRR Miiths of a
- pol ypeptide @thlegg bblﬁp&m hesi.s and processi ng, or in- ~ further

processi ng steps. ,_See - 9 Rev. . Bi och
56:497-534. Al so "BREF i ot oFk il SaPhophl 18 5e5t a‘a%mvﬁ‘i%mthe same
pri mary Afi nGemence cqueats. WHPB hnaturaidyeceewering rfemﬁndl fications, '

I ECl Uﬁl ng ph@a@l&%yhatﬁ@h varlaﬁtélp au @ogaieﬂtle& I?@ggegaﬂélq&ﬁmgﬁgesl ne,
pnhospnhoser.i ne,. I eo Sl.on pe t es

" between I L-B ﬁ‘dgﬁhgﬁﬁ hont r‘{‘E)leésus g?v ?eroeglgﬁ% Y)er%t e‘a?lnsb are al so.

provi ded. Mm¥gparedchy olarﬂr@gseeﬁpﬁmcg;l@naémms o gé@ép?)rvﬁtléﬂﬁ@r&r e.

MuLti Meric, found Sn, THOIMOARA CadiY idiides chaiths aﬁeaheqonsizr ot may have

-vari ous va |nclud| d susce |b|||t t olytic
cl eavage§g &ﬁ‘%&f‘iexﬁn% e aFg %%]T% IO§ reﬁgrter po]T ype i dg |
e.g., lucifereyes W98 Gepueal Modificajaagg/ 28425 .
PCT{ U__597/ 229%R1s. 1-2, tCRC t%’regs, Inc., Boca Raton 11"'L, Hugldopgd.n of a .
rotein, e. ec or - : n en or
Ioocat i on -of gt‘heiPZ “EQ by | Eheﬁ ' é{&%&ﬁ%ﬁ@ ﬁ%es% %Sn _
"Dull, et al. SUIS U Mh &R 08 8H1 :
i ncl ude hact (ahldabrbggrj!xnlﬁnggatmtmsesiaseccarm&oﬂ?r wLel n A,

[err]-Iactanase ?hpggréﬁ dfgi, glycosylatlon alterations are 1ncludadr

e. g . made by modlfylng the glycosylatlon patterns of a.
=_'polypept1de during its synthe51s and proce551ng, or in
' further. proce551ng steps.. See, e.dg., Elbeln (1987) Agn; _
25 :Rev Blochem 56:497-534. Also embraced are ver51ons of the
peptldes w1th the same prlmary amlno acid sequence whlch '_
‘have other minor modlflcatlons, 1nclud1ng phosphorylated !'
. amino acid’ res1dues, e.d.,. phosphotyros1ne, phosphoserlne,,
or phosphothreonlne o :
30 Fu31on polypeptldes between IL—BKWs and other )
.-homologous oxr heterologous protelns are ‘also prov1ded Many_.;f.
cytokine receptors or other surface protelns_are multimeric,
e.g., homodimeric entities; ‘and a repeat ccnstract may have
" various. advantages, including lessened susceptibility to-
e35 : proteolytlc cleavage Typical'examples are fusions of'a
' rreporter polypeptlde, 8. g, 1uc1ferase, w1th a segment or '



_aI cohol dehydrogenase yeast al- pha mati ng factor and. det ection or -
. purlflcatlon tags such as a FLAG sequence of Hi 56 sequence

-Goglowski , - et VD 982812B8) - Sci ence - . 241:812-816. 10 ° ' ’Hﬁ”ﬁggﬁ des'
wi'll -typically be made by either - “reconbi nant nucl ei c. ac1d met.hods. or by .
synt hetic pol ypeptide .~ methods.  Techtd ques for nucl ei c acid . a
~ mani pul at | on. and - expression are described general ly, e.g., in Sanbrool
et - ©(1989) Molecular doning: *A Laboratory Manual (2d ed.), '
\(/2'933) 1- Qi) OO'déernSBhl agl &la@melhaber@tpga/,rleeastéusmeimgersegmenaj .sq eds )
rrent ro co s In M ar.Bio Y,
“"Techni ques. for® 83?5 gfnce or o?c?)te'b | ggxg?efu eesq ﬁ_@%ﬁaér&qa%\'ﬁee
Merrifield (1%@)11:? determinsd. Cﬁem Sat- P9ldiset &ls6; UEr r PRV 1‘(01986)

Sonihesi o o ot bob L otllcas relial pok B Seigernaceere "’i‘ng)
ynt hesi s: ractica roac ASN o) an a

Synt heti ¢ Peptdal@stos déggt IDEy; BEOTAH A 22 é Rypha n‘#aaéen

.-met hods ‘may bea]a:rmp:loﬂ.cdbhgdtayenasesyymm iadphaonating fagtor, and his -
invention al sqganteny areﬁlrtlrﬁcﬂﬁﬁoﬂftéb%r i¥ahi ¥8% FracPbekba@Vd¥oteins
ot her. than variations in_ am aci.d gnce oralgl (gggéka Lon such-
derivatives n’éf:"ﬁsn\?&ﬂ\‘}gme &?al 8ng- or® ‘%8’? gat Fr s d %‘n—wﬁsn S

_cheni cal noi etd4ax812-806. protein carriers. Coval ent or aggregative -

derivativgg 30. Wi lgh, He,usefid aas i g 1 gerxﬁ@c@@weaehémnoasséys .
~or in purification met hods such -as for finity, . ur|f|cat| on _ "U‘S#)I ndi ng.
‘partners, e.g.XecsFhepanht PyhRic agihd e Q% BE SYRtheLiS PPIvR :

‘coval ent bondinfgHodisa - SDeclhippsofbr smodl s acldagmm:@éatbpnnam@ acti vat ed S

- SEPHARCSE, by %ﬁ%@ioﬂ%ﬁ@ cgés%ﬁgfd%éﬂ

ponoIefln sur aI Cross nki ng,’ for'
‘use inthe 9\?@ £’ ﬁa ar (ié dq

'PCT/ US97/ 2897%0ls. 1- 3, " Cold Sprlng Harbor Laboratoﬂ&i and Auggbgy ost TEo
~purification qfy antdgsl b Aan _ . ng :
_corrp05|tton ]h r\‘IL B protel ns. can._ . SQ be l.abel ed wi_.th a detectable- -

group, e.g. fQﬁeQ!l'seeaPﬁ Wileyy éﬁnos??‘&h%ﬁs%’ff Forpeymthesisi 8f of | L-BKW may
be effected 5 pdiyrmptidepbate Zescaibedody. o donpewnifieddy (BPH3] nB- part ner,’

e.g.,- binding gartien.af éecs@bﬁhs-zlss Merri\f§éidlbeﬂslss¢dsbiemN or -

fragment of thls 'mventron can  be used ‘as 0 ar L he: £ roduct|0n7”
of gnt,se,zg 0r232: 341-347; Atherton, et a (1385} ISR Bhat s B
is: AP e ] 3, IRL Press, Oxford; and N
" Grant (1992) Syntheti Pepti des: A User's Guide, W.H.

_"Freemah} NY.- Refoldlng methods may be appllcable to
. ';.synthetlc protelns _ a
25 . - This 1nvent10n also contemplates the use of derlvatlves
o of IL-BRW protelns .other than variations in amino ac1d :
_sequence or glycosylatlon Such derivatives may" involve o
covalent or aggregatlve assoc1atlon with chemlcal m01et1es _
_ oxr proteln carrlers Covalent or aggregatlve derlvatlves o ,;_
_ _ -3D3_-w111 be useful as 1mmunogens, as reagents in 1mmunoassays,-'
;, L ' or in purlflcatlon methods such ‘as. for afflnlty purlflcatlon
o | of blndlng partners, e.g. i other antlgens An IL-BKW can be"
~ immobilized by covalent bondlng to a solid support sudh as .
'cyanogen brom1de~act1vated SEPHAROSE, by methods whlch are o
- 35 well known 1n the art, or adsorbed onto . polyolefln surfaces,.:
o w1th or W1thout glutaraldehyde cross llnklng, for use in the

teéeiqgn éngthqr@@moaoedw bed onto.
a .



anti bodies specific for binding. - PUI’Ierd antigen can be 10 " used to.

screen nonocl onal anti bodi es or.-antigen-binding frag 9%% passi ng
anti gen bi ndYQP2PEgrent's of natural . antibodies,  e.g. Fab’ _ 3
F(ab)2, etc. Purified |L-BKW antigens can al so be used as a reagent to
detect anti bodies ‘generated in resptﬁtse to the presence of el evat ed

| evel s of 15 the cytokine, which may be di agnostic of:an abnormal
specific. phy5|olog|cal or disease condition. This invention = = - o
contenpl at es amwybodi perificeedongaf @tt%@namml@@&éﬁc@% an . encoded'.bj_y '
- nucleot i de S%H,‘t%%ﬁﬁt%é’%ddlné'f&ﬁ\&é\@mh of The 1L-BRWI pf:é@@ﬂes"lto%rof e
protei.ns containi ng It gfﬁa g ardtaﬁoq s 20 _inventi ‘i?xpl ates _
anti bodi es hzﬁ%sﬁ’g Bi ﬁﬂ??l’ge ‘?‘be SrQB%LfE?Tg Gdise agal nst. specific
‘donmi ns, e.g. dlaigabsces dgsays. BEur:;.fmatI:bon of IL-BKWIheypbeseffieqtefention -
cont errpl ages h :gi]ze‘?!‘ antlbédgﬂ'éx‘ QRAbLShaSEIryY, behai gy spasiees
ern an

. variants. — Sout ern bl ot anal ysis vaI establlsh that x
. sinilar genetq'(g blEﬁ%‘FQ’l%té?Ps? i%h TR hammals. It is likely that
| L- BKW. are vmpde&mﬁbmzaa speemsomaﬁna@nest: ef gchisr ddeention can

| agormor phs, Gy NiUA 23, o1 SAUAGL! Pox RSl ?rgéa@ti’drﬁofaaﬁtlseré)rdﬂmt es. 30
The i nvention also Provi es means t.o |1 sol a t ed

Fou -
antgens di smlﬁwh?élsét spefidiicnEPRRnding - Pug’? "gﬁnH%E% cture,
expressi @n, akd woCktosen monoEtLunaljaatnmJbodﬁesaw auftlghe—bhlydmg‘ ogi cal

| egyl I:Ll'xg b& IbXnaﬁQ |ﬁ§a@§n@ﬁt§3’of headus@hat i On

effects of th
and 35 - .char a%rt é;lneég?i'on 0 a ( %) nct scnemP gg
~variants of {3 spa‘?t'-:fc'ul FRE B Taie): s

PCT/ US97/ 2297aﬁatlgens can also be. used as a reagent tiH detect mvéﬁldm :
EL?Y{ ?:: :Jrsle];glfjelfr*e?:a%g Sutlofesé%%@g tyipge sreheg £ elevi@EE! P&F’éﬁ ggnet i C

eren he 1'so at ed genes i{\ll allow .
~ transfor@ti dﬁ-’lQ)fCYé:@FCP-Ee: Wh#@cﬂ?ﬁgb%m%hco‘? ¢ PERRRG- ., either
species typesspdrifik gBIsSoMyichll aekdixrases pondiniprpr ot[‘hu.asnammem bit

negat i ve -bac k%%la%'s Véﬁé’lbodl% S»S1104H %‘g?l{ugtv afaly %.b;stdosequenctel?ﬁ

function of To untran

orned . _coniro o
Di'ssect i on- ofergadedc BY §Wlﬁ<t’-'&|dél SERUPRAR ShAMPCH THR D ¥B° {'h%te\ﬁdrl ous .
physi ol .ogi cal of Welinens s Nefli k@ ihbr ooigteiniegeit. Imipegehsular pddsisol e

usi ng. stapdard fechniq ﬁgﬁt&(\pl@t%gr Qntlbod@sehg{rﬂg bielady. aPE{ﬁi@}”t%r | ¥y i n-
corrparl ng mengf) ot
or be:Lng rai sed agalnst spec1f1c domalns, e. g, hellces A, o

i 'B, C, or D. . _ . . .
- The present 1nvent1on contemplates the 1solatlon of
.Vaddltlonal closely related species varlants ‘Southern and _
.25' Northern blot analy51s ‘will establish that. 51m11ar genetic cd:
' .entltles exist in other mammals It is llkely that IL—BKWS _
" are w1despread in spec1es varlants,_e g., rodents,
: lagomorphs, carnivores; artlodactyla,_perlssodactyla, and
. 'prlmates _ R _ B
30 . The 1nventlon also prov1des means to 1solate a group of
- related antigens displaying both dlstlnctness and :
similarities in structure, expre551on, and functlon
" Elucidation of many of the'phy51olog1cal effects of the _
‘molecules w1ll be greatly accelerated by the 1solatlon and _
35 characterlzatlon of addltlonal dlStlnCt spec1es or '
| 3'polymorph1c varlants of them In partlcular the present

norphic .



rel at ed cl-ass. -See, e.g., the horml og scannl ng mut agene5| s "t echni que
descri bed in Cunni ngham et al. (1989) - SCI ence 15 243:1339-1336; and
“appr oaches -usSW@ 9728423 Dowd, et al . (1988) - J. Biol.. Chem PCI/USY722975 -
263: 15985-15992; and Lechi eiter, et al .~ - (1990). EI\/BO J. 9:4381-4390.

I ntracel | ular functlons woul d probably |ngolve receptor signaling.
However, protein i nterpalization may occur under 20 - certai-n circunstances,
and i nteract i on between intracellular - conponents. and cytokine may
occur. = Speci firtrenegbRNpBovildes usefhEr@eibesn £6£ iclerﬁiﬂﬂwmyhaaaie:tmll ng
conponents nma e e bi ochem. cal '

. np )hopn%logous ? eglc gnp%%{%g %%y'&?%?% %Et Cgp %ﬁes

means e. g.. KI N )
25 crystal | ogr aphfréleoﬂsel-?f@é EERSE cei- L e HeWs thppstogmesipa of cebk# i cable.
Further i nvestlia@&tingneRbrédia oicohag STo-Hiw, e. §lgl1§itl-feﬁ:aﬁﬁdé£é$ Oty |

ol ude study f SITQCURLAY 1o SOMPENSNLNLED LR, eal sohaLAD! o DY

affinity genetrc
nmutants. 30 negatltuet hecpkgmcwsl Q‘Ftl‘h?etmxpﬂ‘béél showitl addnvr shalysis oKW, - -
Wi || be pursugghe flihetgaﬁltépIﬂLLBﬂwei&r@satp'aragsﬁcwt@&fghgbomedthe antlgens
shoul d exhibit di ff ren:E9 al physi ol ogi cal, devel opnent al, . tissue. . - -
‘specific, or &¥erexpf

tructural anaIyS|s by
anaIyS|s'of o

ion " patterns. Upstream.or. downst r eam genet ic

‘regions, e.g., 35 D@Sﬁecbiorelmnulcel esurfucrtnrelee;lements which &¥F¥€8/ 28425 - .

PCT/ Uso7/ 2897/%he various phy51olog1ca1 functions medl?éted through thddeict ural :
studi es of the |L-BKWantli n Wl %ﬂ:‘ si.gn: of pew ntlgens
particul arly zfr‘?&l"gﬁgsekﬁl g us”é% aé"(f)ia’ﬁ?l té‘?ﬁ £§t © gr’B‘b Tt es on the

-nol ecul e.. Thim®lesnlar bb@lmnbpnedlw]talrrlm eni m@qrndlasmemenssmﬁ e ng ’
met hods to 5. x‘e“i‘&'t@h%@&éé ge@%eexalel Tidie deabisslhRenting Rhcadddedild es.

V. - Anti bodi di es-can be rai sed to u | t opes of
the 1 L BRKRSPBLEPRSISTHARI 1 CERRSBa oot b il pHLae br SSFRS o

vari ant s, 18nd 243ag38a+ $33Geredf appoodcheas tisedr ima mowldl yetOal ocm&&)ng o
forng and in {ghesk off € Comdth Nt :1958%-15992 ;Additi.&saldiverantt bodi es can be-

raised to IL-1 -o-l)nﬁg 5 6 3 éh active forms or .dn their inactive.
forms, incl udlﬁg§ |4 8 gﬁﬂed versions. Anti-idiotypic. _
anti bodi es are Iatsecehtularptﬁanedlorlé would p;@cpba]ddqdnegplvectemhptgpr o
blndlng frag”%ﬂb%a@ﬁﬂgs'qﬂk%ver, proteln internalization may occur under
' 20 _certa1n_c1rcumstances,-and 1nteract10n between 1ntracellular
'._componentS'and cytokine may occur. Spec1f1c segments of .
-interaction of IL-BKW with 1nteract1ng components may be
1dent1f1ed by mutagene51s or dlrect biochemical means, e.g., h,
cross-linking or afflnlty methods._-Structural analysis by - _
25 crystallographic or other'physical methods will also be -
applicable.. .Eurther investigation of the mechanism'of
-,e;s1gna1 transductlon w111 include study of associated :
‘components which may be 1solatable by affinity methods or- byh.:
_ ' genetlc means, e.g. ,'complementatlon ana1y51s of mutants '_
- .30 N Further study of the expre551on and control of IL-BKW
B - will be pursued The controlllng elements assoc1ated w1th'
| the antlgens should exhlblt dlfferentlal phy51010g1ca1
developmental tissue spec1f1c,'or other expre551on . .
patterns. Upstream or . downstream genetlc reglons, e. g ,”
35 control elements, are. of interest. ' ' '




&

-.chai n versions, against predetern1ned fragnents of the ' ant’i geris- can "be o
- ‘rai sed by lnnunlzatlon of-animals with - - conjugates of. th g u&@g&ﬁgts with

1nnunogen|c'W' 4. Mbhocl onal - anti bodi es are prepared from cells
secreting the 20 desired antibody. These antibodies can be screened for
‘binding to nornal or defectlve | L-BKW, 20r -screened for - agonlstlc or
ant agoni stic activity, -e.g., .nediated through a . receptor.. Antibodies
- may be agonlstlc or antagonlstlc e.9., by sterjcally bIocklng bi ndi ng-
1o a receptor. = TiseceBrahusinsliesapt athe FodBPEY antigemsusily beadi s th at

. least a KD - de & 2B@ULedt AEM %e Harel dulaztly! &@eﬁ]ﬁog%b@uhlﬁﬂ@\.rﬂgﬁr rIM.-
Ctypi cal | y - I east about | Eer ril\% nor e w‘g | lﬁ«é C%Pl out 30 _
[err] M rﬂ%’rs&bPﬁ a?t?%p&&ﬁt G e PP e pr “er.aply " at

| east. about D4 efondned with @rev36usly desHrdbedt $¢mjangggomet]m>c§s |tm/ent ion .

can al so bﬁe ufsecfllatel Qntl?%rgs a&@ﬁ%&t§n&9§&é1‘i@tﬂ' BPSctra\>fCARE WL s .
a d

~non-neutraliZing i es, they can be screened for ablllty to'blnd
to the = anti ger?éﬁ%bpﬁ‘oﬁﬁ i nhi bi ti ng bi ndi ng.to a receptor As. -
neutralizing anti badiidedieseyarcare eisedftd viawicvspapitiopes 86 tie ndi ng o
assays.  Theyrpiddy g%:%geﬂffs USﬁi’aihaaﬂgdgﬁ&q@sngpewo?hqeanwaamlla BwW -
protein or its rece

PCT/ U897/ 2297¥ariants, - -and fragments’ thereof ‘both in gheir nate:]adlrfl.yz ed.)

(1987) ;| MuNch@@ikring Poaes iaml iGutHeir Acadebiinant fdmess, Ol ando, FLA, R
Price and Ne (1 P rac jepioassay,

St ockt on Pr e\;\isﬁgL t(log’ﬁl#y %&ei éél?%é)&%isead?ﬁs% té?klﬁ'g o énoassay

Plenum 5. Preksir mopivecEemes. é’é’séFlpF]P%H% ‘&acﬁf-h%r XSy slﬂf % 1'&%nt ify ,
ant i bodi es V\m&thx.@( hirbldbn&ﬁlitéwSrei'pﬁioﬁsa Gintstpdadiétyp:lq esfibodiles gire uni que -
or .shared speg %m hoidhes. o ‘Further, the antibodies, - .-
i.ncl udi ng ant § gen Pn fra ments, of this i nventﬁg{lﬁcan be  pot ent

ant agonl st t hat Wt%ﬂéeﬁo il PFgEhn%’rﬂ? TRAPBFRCE oREtebinding,
e.g., Shd A Qfir@i onbj Céfgafﬁmystebrédétmdimldogrmentespﬁn‘slee ‘They

-al so can be-useful as nongneuts n? ji@‘m SofNEiGAR08itn  coupled to .. |
toxins-or radPORtATTdEE B sae\ﬁnék lég&%g of binds 10 antigen, a .

cel | expressi gepiugatesgof élhe|ﬁ@%n%uﬂ%ém“}‘@%rﬂ"e@mt?b?? her, these
anti bodi es Caﬂo:i&:lonalcaﬁtﬂls@dﬂ*s ta@edphesarsd drbmrcélier apeuetmmgém s,

eit her 2 dl éeé:{;l tlggcli§eCt’f't§ésl%yaH€%1@c @al’x k%(es’creéﬂgdn?é{r ef f ECt
| blndlng to normal or- defectlve IL- BKWs,,or screéened: for :
'agonlstlc ox antagonlstlc act1v1ty, e.g., mediated through a
'receptor._ Antibodies may be agonistic or antagonlstlc,:
: ‘e.g., by sterical'ly'b'l-ocking_bindin‘g to a receptor. ‘_I'hese_."_
25 monoclonal antibodies will u"sually'bind with at least a Kp =
- of about 1 mM, more usually at least about 300 UM, - typlcally
.at least about 100 ].IM, more typlcally at least about 30 },IM, .
'spreferably at least about 10 UM, and more preferably at -
least about 3 UM or better o ' - - R
30 The antlbodles ‘of thls 1nventlon can also be useful ln
| dlagnostlc appllcatlons - As’ capture or . non—neutrallzlng
‘antibodies, ‘they can- be screened for ab:l.llty to blnd to the v
antigens without 1nh1b1t1ng binding to a receptor " As e
neutrallzlng antlbodles, they can be useful in competltlve '
"35 , blndn,n_g assays. They- will’ also be useful 1n detectlng or
quar_ltifying TL-BKW pr_ote:.n or_ _1ts rec_eptors C-See, e.g., .-




__.drug targetl ng o Antlgen fragments mey be. j oi ned to ot her
materials, 20 particularly polypepti des . as fused or covalently J 0i ned _
pol ypeptldes WO 98884238ed as i rmunogens.” An antigen and its" PCTM&?ﬂwﬁlts

may be fused or covalently linked to a variety of i nmunogens; such -as
keyhol e .1 i npet henpbcyani n, bovine serum ,, albunin, tetanus toxoid, etc.:
See M cr obi ol agy, Hoeber 25 |\/de cal Divi Si on, ‘Har per and Row 1969;.

Landst ei ner. (1962) Speci fici ty of Serol ogl cal Reactions, Dover - :
Publications, chan N \for(ligg-yyl : . @%ahgmlgol ogy
and | rrrrunochem stry; rl ow

and Lane (19885’3:9-?1?4 lﬁ?d-laé’é"' al?ﬁ-&?o‘?—?dl%ﬁ’r@an (Eéﬂ )30(1519r1éss NY, for

descri ptions aPrimdipigs Wl sa@d:ktszer&’ress, o In

Sone |nstancesN *t 'a%dj‘i%ﬁbr%ﬁée)tﬁ@%?_ Sa‘=1 ??gh&ﬁ from

“various manmal 1 an hosts I.nmat e umans, etc.
‘Descriptioff of PEESs.t dbMni qbEesy: cﬂbssreﬁa@mﬁgorsmemhee%mllaa@e%yfm may

be .- found Iintiaacgnesswhieﬁ,e;ehbalc vhedsus FReadns égédllftiéhtles,j
WD 98/ 28425 PCT/ US97/ 22975

22 - I 'nmfo? dgﬁm(lz?t“ﬁ’ 85, ihaﬁ_eghsgeﬁ/éﬁ? csa‘?ecl‘l'ﬁ%Fr"Eh?? ons; Los Altos, .
CA, and ref erences Buntdern, htheiantikediew. atrrlwliag 2988yen blndAngl bodi es:

A Tabor at-or y ent@SHoEr £8:5s 1@@@&1@5101& 1886)be pote r&?ﬂa@&?:llsegt thodi es:

P | tice (2d .Yor k d :
bar Lol a% %Pr;s‘é‘ﬁq g e S jangl srERIE et 8381 EER A58 79 %0 v cn
‘di scusses- one a remeMdeiclgew &tlmgtn@ri@mmménmmses They - .
Q her suitabl eai&?h:@:ﬂllb%suséf@i\é% thVhéu@ra@&&Q%Br gnefvodies LMBPELSE WES to

the antlgenlc tldsor al ternativ sel ct| ofd|ibraries .
of anti bodies %@8 OFHAT 1% ragloe‘écgjt%c} S°Sg %EIF ‘L' ‘&3 -
" @Generation ofb:md_sartge antlgéimn‘m mtld;reaﬂ)retssbm ytofetme Iomrmnsgl obuI in

o e § B Bty L petnig, o t
ure e po I des and_anti bodi e 0 e
~present i nvent‘f‘iﬂ?%ege tRs R %Eﬁ% 'f('ifb‘iﬁ ADEULLE AFFHEat F&ghe¥ ncluding .
chinmeric or huierectdy amt nb@dmm'—ly by lﬁemmﬁ lay 1inker peinfpepyi déée%md

anti bodi es wi | dRf daqg%k:ggg - by joining, either covalently or

- non- coval entl , @ substan - which ovi des a. det ect.abl. e si hal A'
Wi de varl et y )C/)f Antltgen %ragments maypge :}on.nedf %o other materlals, 9

20 parﬁlcularly polypeptides, as: fused or - covalently 301ned
.polypeptldes to be: used as 1mmunogens An antz.gen and 1ts : _'
o fragments may be fused or covalently linked to a Varlety of
' :meunogens,' such as keyhole llmpet hemocyanln, bovine serum
_' album1n, tetanus toxoid, etc. See Mlcroblologx Hoeber
25 -Medical Division, Harper. ahd Row, 1969; Landstelner (1962)
| . Specificity of Serologlgal Reactions,. Dover Publ:.cat:.ons, o
. New York; WJ.ll:Lams, et al {(1967) Me;hogun_lmmlw '
R Immunochemlst;y, vol 1 Academ:.c Press, New York; and . '.
..Harlow and Lane (1988) A_LWA_L__MM@L .CSH : '
. _30__=Press, NY, for descrlptlons of methods of preparlng ' ' REUREEE
polyclonal antisera. _ o _ R :
; ©  In some 1nstances,11t is de51rable to prepare -
monoclonal anta.bodles from Varlous mammallan hosts, such as
_ mice, rodents prlmates, humans, etc. Descr:.ptlon o™ T
35 tecnnlques for preparlng such monoclonal antJ.bodJ.es may be

found in, e.g., Stites, et al. (eds.) Basic and Clinical T




20. |l abels and conjugation techni ques are. known and are reported -
extensively in both the sci ent|f| ¢ and patent I |terature ‘Suitabl e
label's”incl udO98R8#8nucl i des, -enzymes, substrates, * - cof RIFL122975
inhibitors, fluorescent noieties, - - chemlun nescent moi eti es, magneti c
~particles, and the like. 25 Patents, tegching the use. of such Iabel S.
i.nclude U.S. Patent . ~Nos. 3,817, 837 3, 850, 752; " 3, 939, 350; 3, 996, 345;
4,277, 437; 4L275,149; and -4, 366, 241_ Al so, reconbi nant. |nnunoglobullns.

' rraé be producesiy : Zﬁaghthye%lj SLaBQé@Iédllﬁal #uBiﬁcaEcﬁan,.Loé/bﬂItﬁas et g|
U S. Patent No. 4,64 4. an n.. et a 198 Pro 'l Aca
Sci. USA 86: 1 'zgi""’foé?%erénces G THESHRY DBATLY P fhece (H2RE) o on can
al'so be used-Amtibodiesf: gboytatemst Meiuadhy CSH Presat iGedinge (p9#flei n.
Col umms Cra . e s t ;;., d1kediLas ﬂ&d;ﬂc@kqddtgda) solid.
azfgg;;84é§e?Acadé%1c Pregs? Né% f?rk angﬂgartlcula i&ﬂy 5 104 3-55.
23 - MIMQJdeﬂ-§§5FalISMB.I P54 : 495CHITL- WwduscasSesbme

usef Ul 101 Al SEalY e g,!eﬁtaweﬁlga%htaeﬁaasl anfBgsgiad] ! be _ useful i"n"'

det ecting or ‘di agnosin varlo nol . ._condi tions rel ated to o

expr essi gn of t hg Q%Eeﬁgéflﬂ'%b tqeé: % m\‘/'c’lvel\lé%l%*r—%r—ﬂmgsur of " The

_gescrl bed peplyzﬁhﬁamweencestmmrtdigensd: aﬁoﬂ@ﬁéptldfsagemeaﬁetﬂsﬂfwl i n SRR
tect o
etecting, i spl atdy a’l%tl% b?eﬂﬂxfa)ﬁ%Q of aﬁt%bQEiéeg ﬁ“igfa@%og#:ﬂ?ﬂn EC L at ng_

e.g., froma natur E ]o"éé e use :
a gene from -Va®Fohfammire: JAE%i Bt &t - pHA&dur EeneratioRe °2pBl +¥¥F 0 i sol ate
genes- f rom ot b@tbispeirdal Bilrarywernthé (mﬁle:dogmohmlm Fepeltoire s birds -
and mammal s. pfIASS YRG! di gaid e Wakl12/d-9%e1; andﬁt@ﬁ'@@ i ML- BMNfrom .

~the sane, e.qg. I rmrpFn ants, or._other ecles unber
different 15 ¢ )0 ﬁ%i%%éﬁéval%lpé’lﬁeg %ee‘g Pyt 13?)‘{'

“sui tabl e IHJC| @fCtlﬁclpd-eeleﬁﬁemventlon may THee usedi #1 el qsro;b.ehnuor def i ned S
bepti des are y5efddcalbn 3! LA AN Bod), @ﬁaﬁv < andandafd hods, as.

descr.i bed - ove yhthn I C péepti es or pur proteln can be 20

presented to BFETURARIY siRe eRiPgEAdrar B hBR5LPRLS belakeleshal

- antibodi es: 1Sgejoidrigg, Eth@arcvhISRYl W abh- coval%rmﬂgcohsSmhssﬂarmmol ogy
W1 eyl Gr eene: uikh bl AMeB ol A Qerect I oAl | oAt bakpby HOTY

Manual , Col d
: 20

A boyatems

labels and conjugatlon technlques are known and are reported
m'exten51vely in both the sc1ent1f1c and patent literature.
‘Suitable labels include: radlonuclldes, enzymes, substrates,_
' cofactors, inhibitors, fluorescent m01et1es, ' __'
chemiluminescent moieties, magnetlc part;clest-and the-like.
25 Patents, teaching the use of such labels include U.S. Patent
os. 3L817}837; 3,850,752' '3,939,350; 3,996,345; 4,277,437;
_ -4 275, i49 and 4,366,241. Also, recomblnant 1mmunoglobullns
- may be produced see Cabllly, U S Patent No. 4 816,567;
.+ . Moore, et al., U. 'S. Patent No 4 642 334; and Queen, et_al;:. : h+-
30 (1989) Proc. Nat'l Acad. Séi gzsA 86:10029-10033.. o
- - ‘The antibodies of thlS 1nventlon can ‘also be’ used for
'afflnlty chromatography in 1solat1ng the protein. Columns :
~can be prepared where the antibodies are llnked to a solld
" support. - See, e.g., Wllchek et al. (1984) Meth Enzym ol. -
.35 . 104:3-55. . - SEEITE L o




Press 25' o exanple t he speC|f|c blndlng conp05|t|on could be

used for screening of an expression |ibrary made froma cell | ine whi ch X
expresses an ¥ 9%%935 Screeni ng of I’ ntracel lular - express'f:'&’ﬁI Féﬁ”ﬁe :
‘perfornmed by various stai ning or . . i:mmunof | uor escence pr ocedures. .
“Bi ndi ng corrp05|t|ons could 30 be used tggaffinity purify or sort out “cell's -
expreSS| ng-a - surface fusion protein. . : The peptide segrrents can’
al so be used to predict-  appropriate oligonucleotides to screen-a - =
library. - The = 3}enibidiesamabsedsaghinstsehelt IIHBRWOPLLAtZLSS be - o
ol i gonucl eot i qgéfafe\i&'raasepaabﬁsléﬁtys%em{%méee,Tﬁe.ge ol | peEQ 1D NO -

1 or. 5. In conbinatjon with g rrerase chain

PCT/U897/2297§sefu1 in detecting dlagn051ng varipys 1mmun9¥9ﬁﬂ9§&n (PCIQ
t'echni ques, . sgoh@ttienslrejansdl emte:qba&smbh of tﬂmemspéclttwen a&iﬂlgehs ng..
correct C'é’“@x”%&é‘léﬂ”zx@:&)ﬁs - Conpl ementary sequences will al'so be E
used as probes, - primers antjsense strands. Various fragments _
shoul d be 5 partT]é%ul%ﬁﬂc;r%@fB?Pt%d% sequgppte i thearekedl vector or . .
- pol y- g\ corrpl epeagaits RER ueelal Qi.te&‘de(trec%fl@ Cicémlactﬁﬁfﬁt aéﬂlldené:%.lﬁé other '

- peptides.: | IS c tes. use_o sol.ate - '
fragrrents to Bncd egfa og‘lati:a?rh' W\%c PT efsrp%“nal E‘ﬁ?la

'--poI ypeptide, Bapiczidvar Il)i"— waékub@ Uesl?éfuéoﬁllb?PJ@é'dinﬁga gene @Omrt ransl at ed
5' .portior of miaTlestid e sefysfrsadurks will addabbliled tdy S doueat i on

covers i sol at Sgngs fxeqno% 9%"%%&1 . Smﬁ;ggg%ﬁeng%gdeay%r bi .ol cal Iéract I ye :

protein or YpEpt i de:
.appropriate 1§S 1@1-)‘?@5 {@ngh sama ks { hE1oRA bmléésmclb@dllm ein. Said-

_'1131 ol.ogi cal I ydﬂﬁélé/@ldﬂ Qifeirn- gxwgﬂdtcpwa d&m@arb_ Re, aﬁolﬁﬁ&‘iihz.c A antS:E%elnD or" |
ragment, and_have an am no acid sequenc i's e g : '
NO 2 or 6, parTi@trErSF 8 lr'%%’f cie §t’i“6%bedﬁ= %E%‘E% 6, or secreted
mat ur e pol%/peﬁPPﬁ@a@ieSZ@hOSEQbea‘J@llzbleFmtﬁ\&ﬂcesﬁﬁu‘sly mﬁ@ﬂ@t@nacovers ‘the

use of .1 sghatash Omucaeosbisantic-1BNA,. or fragnents thereof, whi ch
encode protei nswhigh exhi.bi.t hl%%\il dent i

i sol at ed DNA can have R THEE & ngéfgg(%?@ pep%lggﬁu%%é)ssqlf}ﬁ%rS and-
3' flanks, e.generatsing @P§lb2@1€%r1ﬁ¥aﬁ@é¥1§ar®oﬂ%ﬂmdadd$$ idascgiipedl s, . and :

others. . . -abové\.n "Sﬁﬁhét:@g"péﬂ&délscoic i 5 e yst@n‘;c%@ll Be €.0., an. -
RNA, DNA, d)r etép%loy whlchl st anti a -
_ 2 presen & an immune sys G genera e monoclonal or .

fpolyclonal antibodies. See, ‘a.g., Collgan (1991) gg;rgg_
N Protocols in Immunologz Wlley/Greene, and’ Harlow and Lane -
- (1989) Ant;bodles A_ gbgra;o;y Manua Cold Sprlng Harbor o
_:-Press , . : . EE ' B
',25'- " . For example, the spec1f1c blndlng comp051tlon could be -
'.used for screening of an., expreSSLOn 11brary made from a cell
'.:11ne which ‘expresses an IL—BKW : Screenlng of. 1ntrace11ular
o expre531on can be performed. by varlous stalnlng or '
-.3_ 1mmunofluorescence procedures Blndlng comp051tlons could
30 be used to affinity purlfy or sort out. cells expreSSLng a .
--;:surface fusion protein. . : S
- 'The peptlde segments can also be used to predlct
"approprlate ollgonucleotldes to screen a library. The N
 genetic dﬂﬁﬁﬁff;=' o
- 35 aollgonucleotldes useful as probes for . screening See, g;g’;
' SEQ ID NO: 1 or 5. In comblnatlon w1th_polymerasefchain D

”ﬁsed to select appropfi&te Co




separ at ed from ot her corrponents Wwhi ch natural ly accorrpany a - native
sequence, gm ri bosomes, pol ymerases, and/ or 30 flanki ngGAnNemers. -

- sequences fr 88423 gi-nating species: = - The term enbraces a nucleic

aci d sequence which has been :  repoved from its naturally occurring .
environment, and - includes reconbi nargs or cloned DNA isol ates. and
chemcally - synt-hesi zed anal ogs or anal-ogs bi ol ogi.cally synt hesi zed by :
35 heterologous. systens. . A'substantially pure.nolecule ~ “includes
isolated fornxeattitme hmnacubehnlcmser avhyhetir oligonucleaddss/ #8325 -

PCT/USQ?/ZZQ?%e us ful in selectin correct clones f%@m a 1ibdd#§l.eic acid “‘l!'
be in a vector ?ra ment 1ess t

lﬁ-@ usual | Iess t han
about 30 kb, F?BP?:%‘F‘?V?’%’S?%%@S Witbot S‘iObe?(Hlse asp?%%';abl y. 'l ess than-
‘about’ 6 kb.  primers, Avr isliatese micdaads . acVariods fgegmentd \shoald bs
honogeneoug 03%99?:4:&1 ffus@?.{lfﬁ:"gs %, Bk }tal\eélverlﬂrﬁaﬁgﬁgred veRiERedbgent S,

cont ai n-m-nor “het er ogen€l er ogenel té p| cally found at .
the pol ymer eR@dvoh °°mP]rﬁ9}eP1t6ﬁ3§ % t@FPPiL‘cI‘a‘FS tF &+ Es?? S‘é'qycal |
function or DNAasfldtﬁe'r pkPtides. A "reconbi nant" nucl ei c aC| d i s defi ned

ei ther by its o B Rlddoabatd Gtk 8a5164IGH Breg il Sher ence to

its ~ nethod. of rocess, the

process is. usérégm@é‘é%n‘?ﬂ r?é?ﬁ?dﬁlﬁI1E1|°é-°§éF€ll%3écaFﬁﬁ1dﬁe§?rr%5@ndlng involving - -

~human-i.nt QOVElit.I—QﬁWIﬁolﬂ%ﬁtliaeeqbaﬁ&dﬂahwcmc]éﬁlg typi satdiprs ebddéhiron or -
product i on.  ARbeLRRLLYSded b1 3G, of EhOUELLLA,AE! edBldy gaNerating -

a. sequence Cconpri Sin ment s ot naturally-
cont'i guous - adﬂété‘a@h ‘@‘Hﬁeri'-nvﬁﬂ‘ﬁqub CONEHE %%O%%Gé Preirirenst D&t ur e,

e.g., natural kiieECehiEbdE @Ub@ﬁléglcalhysacelﬁb,pﬂﬁt@dncbs ﬁﬂlypm@dedby . -
transforming cell s with, sa@spgﬂm &Jghaggmg'aaer ag%f@rgf
s CO erlved u3|ng any o

enconpassed, -&8 PR i ERSET
synt heti c18| i gondéFiéorns deith thﬁr@é%ﬁqueseéﬁ ‘1'1%5':6’-1’3@@!4 BerRin o S8pface a
codon with a blolbgﬂéélﬂﬁﬂta&qe‘enpﬁuadﬂ Bg thyﬁ@ﬁd@r can dgnser iakhee ami no -

25 d, whil L1y,
aci ile tggl f:aor Stroduc Véﬁg@ergﬁm §_gq

recognition sifP&* terhat| Formed-1o | 0| n toget h_er |
nucleic a@léca:egﬁ@mrs: & gdes$$%(¥?r Ret 2P Q'o P@éﬁé?‘a:‘t%ﬂéf §1 Aglrare
genetic entityep@npei & NGER 1dendt efl, ‘eanBienptted reftuirenpslynptide nét found

ISlnt ggea:’:g lé‘%:QtaEBI #@blf ‘ﬁ.\%{:ﬁ‘er,f Q‘_rhq% 1nvenB|?c§I réo%rgnt@w&fecogm tion- .
isolated or recomblnant DNA, or fragments thereof,. whlch S
,encode protelns which exh1b1t hlgh 1dent1ty to a secreted
.IL-BKW The isolated DNA can’ have- the respectlve regulatory
sequences in the 5" and 3" flanks, e.g., promoters,i' -
25 enhancers, poly-2a addltlon signals, and others-
An "1solated" nuclelc ac1d 1s a nuclelc ac1d e. g , an’
RNA, DNA,_or a mlxed polymer, whlch 1s substantlally :
separated from other components whlch naturally accompany a
native sequence, e.g. , rlbosomes, polymerases, and/or .
30, 'flanklng genomic sequences from the originating spec1es. L
| - The. term embraces a nucleic acid sequence Wthh has been . .-
" _lremoved from its naturally occurring environment,. and
~ includes recomblnant or cloned DNA - 1solates and chemlcally
l'zt:synthes1zed analogs or analogs blologlcally synthe51zed by
35 heterologous systems. A substantlally pure. molecule
' 1ncludes 1solated forms of the molecule Generally, the




such artificiat “manipul ations but ot her SI te specific targets e. g .
pronoters, D%or hgation sites, regul ation sequences, P@Qmsgmjzg-ls _
‘sequences,  or other useful features may 35 . be incorporated by.desi gn A
o sinmilar 'co-ncept is intended - for a recombinant, e.g., fu3| on,
polypeptide. " Specifically - - W 9##28425 | |
PCT/ US97/ 22975 - S 26 i ncI uded are
synt hetic nucleic aC|ds whi ch; by enetlc code _. ‘redu danc ode
pol ypept i des -t4fYedF 861¢ rgebes i 8fa veckareSE gﬁ?E?Tbee’r’Fs eiﬁd %?%“tof |
sequences frorso/add, OuSuallydllésfsethan alpaci 9 &b, poipimalily &esartbans -
A significant n G X ‘conti guous '
J&g% Ir.bt sf,fﬁﬁ%%ggﬁaﬁ 199 1dLCORLE abdxﬁ & xb.

segirent. -of at Teast abou eot | general]y at | east about 22
nucl eoti des, ordi ndf Rpoaptedacleic %b‘ﬁltméé HSE?’é%H)ﬁé‘se qore often at:
I east. abous 3%homogeneoheoddmessitiyhi 68l holaatilbeashburhdll, 4innseheot i des, 10

usual 'y at | ea%%lo%l?ment fcuc%h;éalq'%t hgﬁér lPét?r%rggQE%’T%)gd lﬁq?s WI I about___ 55

nucl eotides, a be at | east_"' '

“about. 60 or rrdt@amgleemtﬁdéss tYPlCélbY fgnd a4, the pggmeysendscor - - A
DNA whi ch COdQﬁarftQ.ronénnbh BK\Wiaot ebna viddirka HBolqpidalcguaet yonisef ul to- .
'|dent|fy genes,: y and cDNA - . species which code for related or.

simlar protei- WA Yoel | " as DNAs. whi cfi“code for honol ogous prot eins

fromdifféPent  Aspeecembinamidr sugieicjaqid ifodefinpd it theneby sPeti es,
.including prin@desa. de PAéGuctadnl Besité eéﬁrme&urand 1 dFerafce Vigd 1 s

1 L- BKW pr ot ei ns h I Qgous and 1. ..
- However, even ™ gJﬁg Pﬁ%@u AVE aSndie @ rogugtf: &P& \I/ggla §g?1§$£§ Q:he
rel ati onship tprctde’@san& yed Qfaprerceabim@nt nucfeif satisd é@cbﬁélwe%prﬁtﬁam ate

~condi tions: USIﬂQr&lkﬁa@ humarS SH4@RGESE Ldn teXhar BuslddtideeBbliteh®D! OgoUs.
Prlrrate I 25 BKWErote ns .are of’ g%%tlc.ul ar gtere

Reconbi na ol OmESAEY| 98 ‘ftr’é’ﬁ‘\ PRePHRABH C s e ’ch%rrga%lvelyé 3

9, orlftal ni ng )
introns, wll Hheudeficl a¢id madenbyegeneratingt adse@aenqﬁ:lceapngs:t@ g.,

- transgenic- Celﬁfsl%do@re@alﬁ@gments WRICH Qfre0aBe hd\eIraANYy cSREigEnG: .

1 2 el GELE, T MRS, 1 ALbe (S RIUE ppeihe o
~ Science - Z%QBQmLBQﬂleurmnalmut(@t%l) ’Q@%n@egzmpvec?uqq% _
“Capecchi 6598%@'%’1%?&%1%&%: cBODe o ab o84 a1y occurrlng
TeratocarCIrunnE%Q%} 15”25 éﬁgéésghgnégfi}é;ndélgiécéé{é% compr151ng
'sequence derlved u51ng any synthetlc ollgonucleotlde t
"j process Such is often done to replace a codon w1th a
__redundant codon encodlng the same or a conservatlve amlno _
25 fac1d whlle typlcally 1ntroduc1ng or remov1ng a sequence_
recognltlon site.’ o '
Alternatlvely, 1t is performed to join together nuclelc
- acid segments of" des1red functlons to generate a 51ngle
. genetic entity compr131ng a de51red comblnatlon of functlons .
-':30'f“not found in the commonly avallable natural forms
' '_Restrlctlon enzyme recognltlon 51tes are. often the target of
- such art1f1c1al manlpulatlons ‘but other 51te spec1f1c -
targets,_e g., promoters, DNA repllcatlon Sites, regulatlon
sequences, _control sequences, or other useful features may -
35 be 1ncorporated by de51gn ‘A similar concept 1s lntended
| ..for a recomb;nant, e.g.; fu51on, polypeptlde _Spec1frcally -




35_' 'Appr_oa(':h' | RL Press, O(ford and Rosenberg (1992) J CI I ni cal

Oncol ogy +10: WD 98/ 28425 B :
PCT Uy 22098 whdds Y reTUSTTS
. Subst anti al - honol ogy, e.g., |dent|ty, in the nucl eic - '.-aC| d sequence
- conparison context neans either that the@é . segrrents or their

corrpl ementary st rands, when conpared, are  ident]j cal when optimally

‘aligned, with appropriate -5 nucleotide i'nsertions or ‘deletions, in at
| east about 5086bided aneheyntis¢isist mdeéelgea@rdﬁ mwicht b&eme&bgutm@e% -

Cordinarily - pe@indBasy, eheaa Lea @t neas& ee%eag%;é&stw cal l'y at
- | east about 75% usually at . C{Hab%ut 3 SI refergblrg .| east about
&

95 to 98% or FBFES ahid eﬁspa?'? S&Pnf0° nr‘r"gﬁt |l§H as about 99% .

~or nore. of . t hdifferenic|spetidssor- p@ilwpnahlwetqnasubstantlal honol ogy exi sts

when the sggnments X“éigﬁﬁ%hﬂtzeﬁfﬁ?ﬂ%ﬁtseiﬁ% 'rﬁﬁlelc Ly | kRl 0fs a

conditions, to a strand, or 1Its co |c II - using a sequence-

of |L-BKW e. §°nt3r9‘l-‘%EQSF9‘“R1@ of af51e6?t5ab°ufyﬂ‘ etive.

hybri di zat i ongunéi—anqzm Weast aboxtmeeenmelem_ﬂdeastondhmatr:.ﬂ&o/atdbeasu'y over -. o

a stretch .of ggs - 2 ch Of]_eggggéSS Jdc f@éﬁg&s’le% fasall ysat | east about

75% -over out_ 25 nucleot nost . preferably - at.

feast about 9BYGLeREFLAGFoULYRECHIN @5t LARSE abgut 4k paptecrises. (1984) Nuc
Aci ds Res10 12u203tBi%t 1Ehet! singith 40f nidbedtides, prefersbliysan, lasst

descri bed, B Ml U8el oSl | SR paiithcujarll GRLEAHLETDOD rrenis

wil'l be over nucleot 1 usyal l'y at

I east - about 2&mhedinsRtsg@dll be af dieagk| $oAHt |80a8F la‘b%tn%eﬁﬁéﬁ‘é%t i des

‘and prefer abl g.@at, X657, I7easBlab$m,t 965 tacl00 or nore nucl eot i dey.

- Stringent condit |€ ;6f %éég% agogglﬁgydrgtggg will Bybri di zation
ringe con J[ -

context, will I ne it1ons t enperature,

organi c sbt veH?%tl%leFrg{YhelF‘eful tonrideBE&Fs, 9nRs cBRNG- taH"(?sé’DETGnt rolled in -

hybri di zat i onsgéciéeantichngode Sdr r@dated copariatilne wostdiinisonaswiell usual | y

ool ude_t eTpeLgiees il X eeag AL MM od0 LRI LYEldh arzeg¥ERES of

about 37[err] N excess o referably in
excess of aboaPeq{ﬁ%fr]Th@re are | Hdwdy Bapelogs 1€098¥‘?‘F(ﬁ%ec\?meﬁl' ordinarily

‘be l'ess than aheuidh@PPriacds, mslmlcky t&smdd)afichboed, 40 wlikdsypi cal |y
| ess thanyaboyt ;.o 250 gkl oRLEL ALY 855 HiAR18564 RP 3 including.

about

encompassed herein. However, even proteins that have a more
'_dlstant evolutlonary relatlonshlp to the antlgen ‘can. readlly B
. be isolated under approprlate condltlons us1ng these - o
:sequences 1f they are suff1c1ent1y homologqus _ Prlmate IL-
' '25 .BEKW. protelns are of partlcular 1nterest
‘ ' ‘Recombinant clones derlved from the genomlc sequences,
d”e g., containing 1ntrons, will be useful for’ transgenlc
'e_studles, 1nclud1ng, e. g.. transgenlc cells and organlsms,'
- and for gene therapy. _See,- e g Goodnow (1992) "Transgen1C'-
'30 _.Anlmals"'ln Roitt (ed ) Enczclopedla of Immunologz Academlc'r
© . Press, San Diego, pp 1502 1504; Travis (1992) Science _
1256:1392-1394; Kuhn, et al. (1991) Science 254:707- 710jf
. Capecchi (1989) Science 244:1288; Robertson (1987) (ed.)

.:Teratocarglnomas and Emb;zon;c Stem Cells: A Pragtlcall"“:
'35 " Approach, IRL Press,_Oxford and Rosenberg (1992) g

" Clinical Qgcology 10 180 199
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28 100xyp sPls even 20 ™ - Hovvever the conbi nati-on- ﬁ'ETmsg'”zzg’ys
.paraneters i s nuch nore i nportant than: the measure of" any - 'single
paraneter. - See, e.g., Wetnur and Davi dson " (1968) J. Mol .. Biol. -

- 31:-349-370. S I L-BKW from ot her ma2@mal i an speci es can be cl oned and
isol ated by. cross- speC| es hybridization of closel y related speci es. :
Honol ogy may be.relatively | ow between distantly rel ated specjes, and =

t hus- hybri di zat i onSBPsFaRE Y BPpolooy ol yifeRtted $Pebhesnpeleis| sable. -
Al ternativel yaci@ sé@@ét&f@tcloﬁpaﬁisdm duiitielze dijeai=c pd takt othabitHe exhi bits

LS eSO EBBGRAES) (4 Kk T | BRRLES g SLAAR, are (.o

| L- BKWor. fr agﬂéﬁt‘-éc@héﬁ’@f ophimatbly pdigped ekt popnent £ake synt hesi s, o
'scregm ng 5Dlt\lﬁuh&aéaia@anseftleﬁss&ftemner&ﬂoﬂsnom &t 1Bast | SSolt! SRR 8¢ fromd-
a W de varile I nes_or | Ssue,sa am an :
Berg (1982) MRS t%#“%‘l‘%ﬁs' geRgnaYYy. BF%rEDaaﬁ’é’“ﬁoggﬁan“&ﬂa(r%%) Gene
25: 263- 269; apt Thaverakat. ﬁ5§19‘8ﬂr)erDm Teast rRROWR0 713, Pevapi¢addly Agproach,

IRL Press,” Oxhande agbhermali ushaily b leas@e&blﬂftc@g%l?r éé@fhﬂl &N -
- provide usefu preparatlon of

PCR al'l ow: synt elfic _or
- suitabl e geneiL %ﬁ%‘g}g 9%9%%9‘??; BrfPEEn o Y ’rfbpr?ﬂ:&?‘é f/ occurring |
enbodi neni®. - eBbodimentdhi esDNiglaxs. tedocankp P 8% sexd mioreaofii tae var i ety ‘of  host

~cells for t henﬁ%ﬂéb@ﬁés of Aéte%ati\?é]&t hs{xbsw:&rl hbRg Sexistgthi ch can -
In turn, sed to eneraif kg(%’ly% nocl onal . anti bodi es;
f or "bi ndi ng si"’HﬁPe ef%? §t Y4 * lzﬁn‘b“%?pﬁ@%??Bhv%f nmodified -
nol ecul es; andyboidBeat i gondi eidnmcttioon strmtidhs or its compMedntrs, as L
used herein, ‘1‘:9{31?&&19%%&%@‘ dSse e SE n, BRACIEY. Opbﬁ%g'ﬁ%alam e .
-DNAfragme agd veh cIe.s WE’%’ nable th eian ratlhogg of DNA
f  agment si¥ nt 8% heisaidve B‘F rigratign,wil al. .
- (1985:35 "and tBappI Jesream; sl)ea@Itoaubqug: \BSG3 odsntﬁim@raaosyrmmwﬁ at .
Elsevier, N Yleaéedabaparalogﬂﬁéle@ém'&s, ©1888)4645 ok YegkOrabout 75%

' : . over a stretch of about 25 nucleotldes, and most preferably
.. at least about 90% over about 20 nucleotldes See,.Kanehlsa -
'.20 {1984) Ngc Acids Res. 12 203—213 . The length of'identity_

comparlson, as described, may be over longer stretches)'and
in certain embodlments will be over a stretch of at 1east
about 17 nucleotldes, usually at least about 28 nucleotldes,
‘typically at least about 40 nucleotldes, and’ preferably at
- 25 least about 75 to 100 or.more nucleotides. '
' Strlngent condltlons, in referrlng to homology 1n the
. hybrldlzatlon context will be strlngent ‘combined condltlons
of salt, temperature, organlc solvents, and other
parameters, ‘typically those controlled in hybrldlzatlon "l
. .30 'reactlons Strlngent temperature condltlons w111 usually
1nclude temperatures in excess of about 30° C usually in
excess of about 37° c, typlcally in excess .of - about 55° ¢
preferably in excess of about : 70° C. Strlngent salt
_conditions will ordlnarlly be less than about 1000 T, :
35 - usually less than about 400 mM, typlcally less than about R
250 mM oreferably less. than about 150 M, 1nclud1ng about _
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29 - - %8955 Mol ecul ar CI onNi ng Vect ors-and Their Usﬁérmssmzzws
Buttersvvorth -MA . For -purposes of this invention, DNA .~ - .
. sequences are- . operably | i nked when they are functionally rel at ed to
each 5 other.- For exanple, DNA for a- p28esequence or secretory | eader -
i s operably. Ilnked to a pol ypeptide. |f it is . expressed as a- preproteln -
or..participates in ‘directing the ol ypeptide to the cel'l menbrane arin

‘secretion of tW8: 50, por yaset RAeTM- Al Ferthe %@%&BF’nyhq”ﬁ&ed to a
‘coding 10 seqsaeaﬁetefslis @RIh! AbSe tiigortansCehdr ivhe méaslie of any .

ol ypepti de; 3L PaQIEuI NTsS) & 12 OREEAD add Bk6alh Arose) O30 ng
sequence. i f 1 one er mt trans ation. . oper abl y
1 nked. neans M-l-gk%hs Hrd 4|9n37 ading - . frane, however certain genetic.
gl ege[lts Sscht as reﬂtsﬁﬁ%r%ottaﬁﬂeﬁa:&saelaet sseé&éslgmsw éwﬂeaﬂ a%dt sti II
ind to operator quences that contro e,
‘Rodri guez, et Wlat@ﬁéa( &OoF§, SBﬁCl%E‘y%’ﬁialﬁ%FbOfs °§n8 (ﬁel\7§r 8( 1990)
- Met hods i n-Enspesliegy 11%110]3&9‘3’7:@&@ Agdabdrely lowbehveer KBgIpnCIYT ent

Protocol s in Wlﬁeﬂhaép&ﬂéjgﬁndqwQly%Q:.di‘BQtJWﬂ Q¥ rMatively '
Represent ative exa I es of suitable expressio i-ncl ude pCDNAl

e
pCD. - see Ckay &HQSeL¥EeLa o B BT .2 ScadtV1sabf%1 %‘Ll(ggrﬁ%’e}veﬂfélz pMJl neo -
Pol y- A, 'séé- Tlmmepara'eioraqu @ho8fAkibody @elebatat 5u8-uhigh exhiiki Usade@ssv i rus. -
~ vector such’ ag ﬂeé§e§7§péﬁlé§:lt9%}§]k§e usSe8T fn Gipr¥sbisn 1A%y Ann. Rev.

M crobiol-. 42:177-1 It. w Il often be desired to express an
1.L-BKW - poIaFFEBF‘FH%SI N a system whi.ch provides a speci fic or defined:
gl ycosyl ati on\uattuakmgsere-Bm.gM;mQMW and Sunmers (1988) ‘300 -

. EIhO/ rﬁcgnm ogy 6: ?BN&SWh?&? éﬁ%ﬁiﬁ@r‘tﬁé%&ﬂmbfbw fﬁ%ﬁéﬂ% thereoIfB%aﬂBE 51(]:]- I'.'
Thos! For. 1) e AREALTGH e GEET b, SHEPeBIE, S e PG EE A i
“ menbr anes by tareatreabing tdenem3b 1 ihweileat bdgbaret Sirow| a chiade ivegiehyyne,
o e.g., phOSphatdfdﬂell 13A00%! @l sphosRigliRasesde, Tl ORARAREEndhe antigen
::’rCIIT;aUS.97/ 2297§erg' {Lg§2)2‘rﬁol Cell. Biol. 2:161-170; Gubler and. Hoffman | '
L (1983). gene 25: 263 269; and Glover (ed ) (1984) DQAJQL___ng_

'-20' A_Pr. ctl al Approach, IRL Press, Oxford. Alternatlvely,.the

sequences . provided hereln prov1de useful PCR prlmers or
_ allow synthetlc or other preparatlon of- sultable genes
'__encodlng an IL -BKW; 1nclud1ng naturally occurrlng _
. ,;embodlments .
.25 '"_' This DNA can be expressed in a w1de varlety of host '
' ;_t'cells for the synthe51s of a full-length IL-BKW or . fragments
which can. in turn, e.g.; be used to ‘generate’ polyclonal or
:: monoclonal antlbodles, for blndlng studles, for constructlon -
_.'and express10n of modlfled molecules; and for '
_ 30 ' structure/functlon studies. o _
- . Vectors, as used hereln, comprise plasmlds v1ruses,-
E bacterlophage, 1ntegratable DNA fragments, and other
- vehicles which enable the 1ntegrat10n ‘of DNA fragments 1nto
.. the genome of the host. See, e.g., Pouwels, et al. (1985

35 and Supplements) Qlonlng Vectors A Laboratory Manual,
o Elsevn.er_, N. Y_, and Rodriguez,-et al. (1988) (eds ) Vectors



30 blologlcally actlveform and aIIovvs purlflcatlon by standard'

-procedures of -protein chemstry. = See, -e: g Low (1989)
Bi ophys. - Act é"88§284%57 454; Tse, et al. (1985) Sci-ence 25&%@?%17608
and Brunner, et al.. (1991) J. 5 ‘Cell: B| ol . 114:1275- 1283

that the |L-BKW has .been characterized, .29 agrrents L derivatives. _
t her eof -can- be prepared by conventlonal - processes for synt hesizing -
pepti des. - These include processes such as are descrl bed. in St evvart and
“Young (1984) . B0 suSokidoPhare forfs Ve Ringd Th ses  Co. :

Rockf.ord, 'IL; ansz n n y (1984) The Practlce of Peptlde |
Synthesi s, .BB“%& %ﬁﬁ %o ngg'Yo Bodanszky (1984) ‘The Pri. nci-pl es

of Pepti de’ Synt hesFor qu Of/eﬂlh-‘g inventiefn, VA SegNENTRF| @F% anca (ed.) |

(6;991) T\e/fhnl w&%abmyplﬁ&@mwﬂaén Ehep Sld fuhbtldxwa@mrel&teasco SaienDi ego,

.o | pr o VENL] rOVI e ents mhlch
will find > . QFS‘(? Tin: 'ﬁ?’ég‘?ﬁ?ﬂ?ﬁs %’%ﬁ é°art iPoR&"S gsqu escr Pg %ee:f% ere.
herein, .e.g., lieadek- BKmebéNeéll@]e?ﬁhttq @ polyperididanifnit his 20 -

descri ption 0fe:éﬁr€§s£8ra£j'aﬁ$ig§r§te1n or partlBiSatdw ant aszﬂe@iﬁsg RiHavi des
reagents with 5|

nifican : euti.c _potential . (naturally
occurring or @BE?‘@? n'%f’ntt)he F?éﬁ FfFePBot? S egﬁ??b%ﬁBreKr\sNt hereto, -
~al®rg with- cormﬂupéptn.dent i pedmasehals rnyebahﬂYn@-@eﬂ tbtg osding | L- BKW
“shoul.d belgsef 'eacghsftfte%ﬁe%wftﬂ@@ahgeﬁpuon @sseﬁéat ed with — ©
pny

abnor nal Sio o devel Q nent Jncludin |nfla d|t|ons'
- I'nparticul ar P° Ypeﬁﬁt’:lﬁ?ata} art 8F°’bﬁyts’fr51’6’§ysﬂfel f’s’yﬁch:

‘achi gved Iypcingr spaience tifel apbsityasitrioasden? mmg tnenebmﬂw t | ons: 30 ]

~provi ded here'tﬂmalEQr 85%@11% 1§nﬁééeiﬁ’e°£150rcoﬁt§§&&lf§ and iASSe&AMLd Wi th
- abnormal expressi on or -abnor hal nal in Y L- BKWshoul d be a -

likely target FEmeanhayefist c&Ftal e&%’&n s?men%eg%gmfﬁyf%efésofhoul d-
-~ play a rolts | yenes meguhait |ammtmgudewh}'dpmetﬁ bat hetridtlo pendt te m:raé;ore 9.
35 Iynphoi d cgll) sy ubi Eﬁh@flfneﬁhrnWMdQQ'eﬁﬁreswpnsgée €elg :

“inflammati on and/ or aut oOi rrrrune dj sorders. 425
PCT/ US97/.2297Rodriguez, et al., Chapter 10, pp. 205—?% % Egas and

Bolivar (1990) Methods: in Enz ology 185:14-37; and Aus_ubel,_
et al. (1993) urrent Protocols in Molecular BlOlO . "Gree'ne-
20 'and W:.ley, NY. ' L
Representat:.ve examples of sultable express:.on vectors :'-
include’ PCDNAL; pCD,' see Okayama, et al. (1985) Mol. Cell _
| . Biol. 5:1136- 1142 pMClneo Poly-A, see Thomas, - et al. (1987) ;
o -Qe;_ 51 503-512; and a baculovirus vector such ‘as’ pAC 373 or'- S
.25 pAC 610. See, e.g., Miller (1988) 2nn. Rev. Microbiol.
7 42:177-199. .
It Wlll often be des:Lred to express an IL-BKW

polypeptlde in a system whlch prov:Ldes a spec:.f:.c or defined :
o glycosylatlon pattern*- ‘See, e.g.., Luckow and ‘Summers’ (1988)_ '
”'30 - Bio/Technology 6:47-55; and Kaufman (1990) Me;h Enzm
o 185:487-511. o
' The IL-BKW, or a fragment thereof may be englneered to_
.be pbosphatn.dyl 1n051tol (PI) llnked to a cell membrane, but
can be removed from membra.nes by ‘treatment with. a - -
' 35 B phosphatldyl 1nos1.tol cleav1ng enzyme, e.g., nhOSphat:Ldyl
| | inositol phosphol:.pase-c This releases the antigen in a B '



I n part'i cul ar,. the cytokine shoul d. 'rredi"ate invarious cont ext’s, -

cyt oki ne synt heS| s, Dy the cells, proli feratlon ~etc., Wﬁss of. -

| L- BKW . such™ _ in varlants of a . naturally occurrlng orm of ‘| L- BKW
or bl ocking antibodies, 5 ‘‘may provi de a sel ective and powerful way to

bl ock i mmune - responses, e.g., in-si Batlons as mflarrmatory or '

autoi mune - responses, -including rheumatoid arthritis, systemc | upus
‘erythematosi s (SLE), Hashinoto's autoimmune thyroiditis, as .. well

acute and chr bmotogmammanyerMneeé akblays p]a@lfv-mftmory bovvel

g'nzegseu ttsfgseéﬁ&aﬁfﬁﬂcedﬁkeél ofl\/b(pgr@%e%n cherﬁl@ﬂlz':ﬂ}‘m og?@eglse 9. se?,ﬁgs vols. 1.
naturally occdit 5 b NS S iglﬁi’%%rcﬁ Tan e¥' roducéd in-
large ' . quanlb8$esSdiencec 83Bi hedn- 1988hoad Ryunimerh| oklélhg (ﬂ-§9lénﬂ¢_bod| es,

shoul d ‘be" £egplaf a@jﬁ by 1ueagesLpgmde available ~  herein, e.g., ina’
transplantatlon rehec lon-situation. .. ‘In additiop, certain

conbi nati on conposNeV ofRatuidied THeBKW hags beep ,charpctegizedy 8l at or_s
of inflammtieg. deﬂl@éitlves mhbeeomaecbbepremremwudmmzmm ot her
ver si ons of Z%brotle‘ ﬁ%g\:ﬂg%fﬁdgu%?ﬁt &&m e%hggélﬁmﬁl L viral .

1 L-10s, eir respective antagonists.
Vari.ous abnor PEPCES?RS ts’rl%ﬂlils a&rérkrf%ﬁ/ﬁﬁ:rllﬁe‘éatrh s(ﬁe“’?ﬁé and Yoo ($584) shown. =
to producgol LsBKY BN segymtiilestis, Picred @Jemcaseﬂp -Ber kow (ed ) The

Merck. Manual %CPESJ!LS dsﬂE&J@?x;SBXdaQ@ilﬁ}‘ (%062) .

Thorn et al. of _ I ntéer nal

avv-H|II

N.Y.; " and V‘éa@ﬁ@&é@%ﬂéﬁl’{%ﬂ% eﬁ%r‘)n‘-’@ff'gﬁﬂ 3 50 KOBE B°£"'f%&- ine, Oxford
Uni ver sity Pr 6(3984MJﬁhmmmnd$prmmﬂer&aseases -

i nvol ve acti Valopo by, g %ﬁ&%@% (3G OPLEIAL e SecARONENY OPrbbese Will

be ‘responsive P61 reat ne an agom st or- antagoni st provided . .
‘her ei n. e, Chegistiy tlag A&ﬁéa!%? rPr(eéGs SawdihedssfFe-and © dinical -

| munol ogy. Apmgtoﬁsagd Lange, Norwalk,” .  Connecticut; and Santer; -et al:

gﬁgzlg 'brem“”o' 00! Ot Br e Aie3RGant I 'p%ovﬁagme%%n@ hdBesa 18 eahams

-pCT/U397/2297gse in diagnostic appllcatlons as desqggbed els%ﬂhﬁﬁ?ptlble to
prevention or hbﬁ:@iiﬁ!’feéllg usiimg II;GBm&tlddlaﬂéd condintdvndedohéredion. in the -

| Lo B aaéag%“'sérb%%%‘é SPHES. e8 CuachBBsbo PUTLTIE a0 t hen

‘admi ni ster o veterl man. - 5 These reagents can be
Conblned for theraEbBFIEPYﬁR¥NﬂPtﬂlS° prov1des reagents with 51gn1f1can

_'therapeutlc potentlal The IL-BKW (naturally occurrlng or -
”'lrecomblnant), fragments thereof and antibodies: thereto, L
_along with compounds identified as. having binding afflnlty
25 to IL- BKW should be useful in the- treatment of condltlons
o ‘associated with abnormal phy31ology or development,
~including: lnflammatory condltlons ‘In partlcular,ﬁ' .
modulation of. phy51ology of lymph01d cells will Dbe achleved
; by approprlate therapeutlc treatment u51ng the comp051t10ns
l3o-- provided herein. For example, a ‘disease. or dlsorder
. associated with abnormal expression or abnormal SLQnallng by
:an IL—BKW should be a llkely target for: an agonlst or
‘antagonist. The new CYtokine.should play a. role inf
"regulation or'development of hematopoietic cells, e.g.,
lBS. _lymph01d cells, which affect 1mmunologlcal responses,.e .g.,

_1nflammat10n and/or aut01mmune dlsorders LT



addi ti.onaf -active.or inert i ngredients, e. g in . conventional .
phar maceut i c%&wpt able-carriers or_ d| | uents, e.g. ,pc-ﬁﬁmﬁl C -
adj uvants, " al ong W th ~ physi ol ogi cal 1 y_innocuous stabilizers,

exci pi ents,: 10 preservatives.. These conbinations. can be sterile: .
filtered and placed into dosage for n¥l as by | yophili zat| on in dosage N
vials or st orage 'in stabilized aqueous preparati ons Thi's.- . invention
-al'so cont enpl ates use of ant]j bodi-es- or b| ndin ci;\,ganent S thereof '
including forms whil@hPaFeIfivtaTolBrefEHtkins 3%‘1"!'}&1‘?1 te, in vﬁ’c@“s '
screeni ng usi knltlexBEW oytdk:a@lmyhshéstsenzf thancéels, prpeliferawbrt.o
~identify compoynds ARLLDG LB B! 19hckOas m eéupvasﬁaaeéeaerg

bi.ol ogi cal ef ﬁect s on functions at1on_of

. associ ated comesHEALLY oSENEEgdeRPTROL 5‘?"—6135& €’a’lb gakibediege -
utilized. tgdde{aer %EBG?.B.E a%lectwenawr;dmmuunwyrw Gbl&t:knﬂl’mﬁinélg e the
-act|V|ty an IS theretore O n a C st e’

activity of- r|n5|c.
sti-mil ating ac:tesmonyesanlmludmerbﬁ%ﬁ%ﬁrﬁ-%hm @NétﬁﬁlQSluElrﬁJs an

agoni st _in th@xﬁr‘t’heﬁb.ﬁysﬁé egsu)e ﬁﬁshilméﬁb -ef ahtoﬁlﬁwne thyZbigitiwendd on
further conte tes the therdap%rtgl Cc _use ocKki ng antibodies to -

| L-BKW as ant i 85s2G0EE A ?%M%W&ﬁﬂb%%ﬁp? 88 agofists. This
approach shoulzdlﬂlermnatomrhqvmh disgasgef (Heenpilgo ofanyern, | eBK&Y s ptedsed '
variants. I30 Ifmnunoh.B 284t thiRashl- WM My aplday, anitdie, | Brbﬁﬂkﬁli@g]iﬂezl S . SRR
or in viral infection rpesvir i s i-nduced . |
by infecti-on WMHLREP eg%‘f‘?lﬁ? aﬁgg??e%g%epnaﬁﬁ%@?v CFTEERIRD encodes a E
" honol 0g of t heesyetkiinoth -if7 IL-BKYCTUE®@) canThespradwsedydpkiaggeor -
antagoni sts, . RuRe t¥ssf by BRombinaht | mdtHBs tbﬁr )blocﬂ:’!ﬁng ra'

~correlatigon nme est tlgBE?thecto i.ne npor t.ant raI
infection gr __a}ntly:)%gleswf §5regui/at le b eagent made aval a&)

PCT/ US97/ 2297herein, e.g., in a transplantation rejegtion s:.tpagj.qmer ation

~processes, ~or oncolgygRE PE&SS @ert8ifl- combmaeasageahﬁoélrtaaséowaiaq:sé and |
.proli ferat I ve -condi tions ancer Thorn,

et al . HarrisdfPedul, eP?rnd’f’ﬁlhe?tg?rlrﬁ? %aornea?c+'?@aneéaw e CBNY. 5

In add| tion, tduherymokieceleppear Sntbude seaqmoedsedothsr Verlslxdneyoféel |, and =

- may play gosigaj “higCaRhci Rbifnd %etl@ﬁiaﬁrék?ébl%s variaﬁ’@é | @ verdl, IE-QLrDs. .
exchange or bl ood pressure regu gt ff .
: e.g., EBV or EHV,® an of thelr respect:.ve antagonlsts
. Varlous abnormal condlt:Lons are known in. each of the
cell types shown to produce IL-BKW mRNA by Northern blot.

' .analys15 See Berkow (ed.) The Merck Manual of DJ.a sis

25 and Therapy, Merck & Co., Rahway, N.J.; 'I‘horn, et al.
" Harrison's Pr1nc1ples of Inteml Med1c1ne, McGraw—H:Lll
. N.Y.; and Weatherall _ et al. (eds.) gxford Tgxtbook of
Medicine,- Oxford Un:.vers:.ty Press, Oxford. Many other '
o - medical condJ.t:Lons and. dlseases 1nvolve actlvat:.on by
- 30 'macrophages or monocytes, and ‘many of these will be ) _
o ~ responsive to _treatment by :an" agon:.st or antagon:x.st prov:Lded
herein. See, e.g.. Stltes and Terxr (eds 1991] aas_;.g_and
_ gllnlcaL Immgnolgg_z Appleton and Langde, Norwalk '
_ _ Connecticut; and Sa.mter_, _et al. (eds ) _IMMMQ_QL _
35 Diseases Little, Brown and Co. -These prob?l.e;ms should be -



The cyt oki ne may al so have inportant Watér ‘bal ance - functi ons. ""The

~cyt oki-ne app gs have sone expression in-10 kidney... - TUSYI2R75 -
quanti-ties. of géents necessary for effective ~ therapy WI II depend upon
-many different factors, including nmeans of adm ni-stration, target site, -
physi ol ogi cal state of t he pati 'ent 38nd ot her nedicants. adni ni st er ed.

Thus, 15 -treatnent dosages should be tltrat ed to. optim ze safety and

efficacy. . Typicall y, dosages used.in vitro ray-provide ~useful gui dance'__. -

in the anpunt Sugsephibiertq prevention oxdf¥AREPent UsHDEf CPPRAE tieRFent s.
Ani mal testi ng,re,i,lded wideged.i ve doses for: treatnment of particul ar -di sorders_

i Gor arrovide THELBRY, PLALGEhE YEs, %&g&a%sofeéwme?ﬂﬁagﬁ%ﬁ&f var i ous

~ consi derations are~descri bet 90)
Goodnen. and Gandathen adhimipgeradce? GyPahient, PRexdngry ToetBFedtics, " 8th

Ed. , Pergagon fRgssSredféhts caBeBerk@BnQiln%deafnwﬁpeﬁath@se?Nﬁ@L 17th ed.
(1990) Mack 25 Pub||§hln Co Easton Pe

n,
are di scussed atdﬁéFéP A J.pg ?ts’ €-9j- htJr'ravenous
~intraperi toneajonvenuomlammaaeutlcaldcrnﬁﬂ'r:ewameo@arrtemdm ral

di £fusi on, a”%ﬁh@ﬁ{‘:§ e.g P*lafnﬁﬁs@éﬁlcc&tbuva@@@ptaa%g @OEK i ers. w.] |

“include water, aIl yffers ther conpounds descrlbed e.g. 'in:
~the = Merck Plhﬁfc?é °%?%&y&lfﬁ°°u%\ﬁg§"% E@Wﬁse’rseé%‘f PLERS g% anges | I

“woul d orditear |p13esbevek:pmﬁ.ed Theskeconbigatinns ¢awdre shanille filtewed -

- concentration ﬁ@é&é&'%écﬁ%@sh&ér‘fmhslﬁg[ dﬂﬂgﬂltlﬁgﬁfgggﬁ?uoahgené

usual |y | ess than about g y 3 es ;Ir
(pi comol ar), @iFoSt %?%‘Ta@reaﬂpy F%%{llzed AERIP L FF TP 'H\ﬁrtsf ‘ent oSl ar) ;
wi.th an appropmveheicaralsy contemplatesv\@sg8¢;28m:2®.bod1es or binding - :

. PCT/ Us97/ 2297l‘-fragmen’t:s thereof, including forms whic!are not %d??@lreﬁlbﬁﬂse
fornul ations, or .a slow rel ease apparatus will - -often be utilized for

cont i nuougor hlﬁﬁ@nger m - adm ni stration.  See, e.g., Langer - (1990)
“Sci ence 249: 1527- Druglsdfeerfing using LI-IBIEW\T' brafpraonentshthersof migg be.

anti bodi es to ﬂetrfg&'mEds o iddnta@PEAMpouRRkaHR &Y 301n@'iﬁgaﬂflfhrﬁ.tt teay be
.admnlstered | rect tOtE’ﬁ OSt‘i?éls ? treateg: din %on.the-
si ze of tIF GGHﬁEuﬁ evant paO-pE gBFEs Y &hﬁ’ﬁ‘d ‘{]ﬂé’r?i t o
~carrier proteiinlsdthgatsalatibonpfi assedatedatdwnnentsi or Sulsetienthei r
adni ni str g 033 ol‘éaﬁgéi’%éa&sf e&ﬁ%ﬁéﬂ QiesuEEYLP@d to dégghﬁﬁ.r?é Q.rfe(ihen rrany
convent [ onaI osage  1.0r mul ati Qns.,
compound intrinsic stlmulatlng act1v1ty and is’ therefore -
a blocker or antagonlst Ain that it blocks the activity of
' the cytokine. L1kew15e,.a compound having intrinsic
: 'stlmulatlng act1v1ty can actlvate the SLgnal pathway and is
25" thus an agonist in. that it simulates ‘the act1v1ty of IL-BKW.
.This invention further contemplates the therapeutlc ‘use of
‘blocking antlbodles to IL—BKW as antagonlsts and of
stimulatory antlbodles as. agonlsts This approach should be;__
'~ particularly useful w1th other IL-BKW spec1es variants.
30 . ' In addition, IL-BKW. may play a role ‘in leukemogene51s .
| “or in viral 1nfectlons by, e. 'g., HTLV or herpesv1ruses, It
- is induced by 1nfectlon with herpesv1rus sa1m1r1 The '
herpesv1rus also encodes a homolog of the. cytoklne IL-17 -
T (CTLA-8) . Thus, the cytoklne,-or antagonlsts, may be’ useful
35 'in anti4tumor therapy. The viral correlation may suggest =
- that the'cytokine_maypbe importantlin.viral infectionuox

I\/bthods for administration |



“Wiile it is possible for the active ingredient-to be = adm ni stered :
alone, it . is preférable to present it as a pharmaceutl (’1'3 t|on
-Formul atmnsW&@Fl y conprise 15 at. |east one active i ngrq}er ent _
defined above, together. wi th one or nore acceptable carriers ther eof.
Each-carrier. ~ should be both phar macgﬁt'i cally and physiologically -
-acceptable in the sense of bei ng conpatible with the other ~ingredients -
- and not ‘injurious to the patient. Fornulations 20 “include those sui tabl e -
for oral, rechpblimasaliont pRbE&dses I or onPaldyt prakegsem eing - '
subcut aneous,  LAbLAIS WoAksornat ddil LAKCOPYS ABLOLT BlRiilohs, as

admnistratio i OnsS .nay conv |entI b]kn senteqln unlt;"
- dosage - f oraneers Yy UskpRidar eFBy &ng- net \Y 25 _
art of pharmagyine s &f0Int&halAMeddting, mmwyn(nyga\) Y. Goodman and -
G lmn's: _The Pharmacgloqgi cal Ba fa ug.L.c Pergaron -
Press; and® Reni ngt oA’ %‘%J“%"ﬁha‘fﬁ% o?c S %’8%-%%522% %ét%‘plgé %@)’8) I\/gck o
Publ i shing- . ki@ey deslst,0mpdPeay. plaAlVlas significantegely -'(1193?)‘: gggan’s
Phar maceut i Caku], Fé)rgms Eﬁ”é&t]:ﬁrn%‘e MedbTadd @i&ssﬁb&kkﬁgulatloﬂew York; N
Li-eber man,. et edsl% %@V g_trmaceutlgal e é c]I;(;rms Tabl et s,
Dekker, New Y@Fﬁ YRkt BRY nahsO impprigntwacer g%j% ar maceut’i cal
Dosage For ns: fhhepioss. meSygtelnme Reblesrs "t \haver kome RHPRaesSASPYiBf this

“inventi.on §5 kggxepe conbl ned W|th or. used in association w th other
VO 98/ 2847 L PCTLUSO7L20978
35 agents, eThe, q‘bqrf’r'értlte?pgg ’fﬁaqultlsogec%?sat i respec |ve

ant agoni sts. therapy wii kicpkadmapaen aldny ditferdnig f&ﬁ§0¥$|e #ré@@ﬁbpﬁant for m

of the L BVgoBha! 8t adrfifBREEQR: G d%a:b‘e'tcgieél xw%%ydagwal % afeiet 8EQNd
assay met hods I'ch are capabl-e of scr.eeni ng ganTSHnd for binding -

activity to. t FBepPBELENS: ange PEheF medicaptR Fdin mating dssays have |
been devempec&reatmeﬁermsagesyshmledoeasr.lttuaped ia optindre Rpistyt apd of

t housands - of 1 S Ledd :§%tr6 flay piesidide et al . 10 ”
-(1991) Sci encé€ éé% nggps%ca\/\,%ychht%olgeasdcér%lr bes ¥ r%s % sitytesting of -
Yholy

~ bi ndi ng af fi nMS¢EBy %u Hianss APy the MFEqUse ynETs-Synt hesi zed on a
soli.d substr ata@minIberaeisl @fnehese reag‘enssl t albrhimads sapsinarrthe greatly

facilitated by A rALT %Hsaé%]%%lr' tré(atgﬁeﬂ@bﬁepé@iwl%roﬁlﬂé!fdéﬂ£dulﬂ.O| Ub| e
| L- BKW as 15 prov 551 nvent.ion. :
prov1de further predlctlve 1nd1catlon of human dosage. _

_' Various cons1deratlons are descrlbed e.g., in Gllman,_et
';al. (eds ) (1990) oodman and Gilman's: The Pharmacol
o Bases of Therapeutics, 8th Ed., Pergamon Press; and ]
. Remington's. Eh rmgceutlcal SQ;egges, 17th ed (1990),'Mack
25 Publlshlng Co., Easton, Perin.. Methods for admlnlstratlon
| "are discussed therein and below, e.g., for oral,.
1ntravenous,_1ntraper1toneal, or ‘intramuscular.
admlnlstratlon, transdermal dlffu51on, ‘and others _
- Pharmaceutlcally acceptable carriers will include water,j  S -
- 30. saline, buffers, ‘and other compounds descrlbed ‘e.g., in the
'.;l. Merck Index, Merck & Co., Rahway, New Jersey. Dosage ranges'
' ewould ordinarxily be expected to be in amounts 1ower than 1
"~ mM concentrations, typlcally less than’ about 10 pM '
. .concentratlons, usually less than about 100 nM,_preferably -
35° less than about 10 pM (plcomolar), and most. preferably less
o than about 1 fM (femtomolar), w1th an aoproprlate carrler



O her ‘et hods can ‘be used to determ ne . the crltlcal residues in the -

| L- BKW | L- Bngggﬁgg welf |nteract|0ns .:1- Mut ati onal anaIySI§C 7RS7s
perforned, e 8 Sonpza, ‘et (1993) J. " Exptl .. Med.” 178: 549 558,
to determine specific 20 residues crltlcal i.n the |nteract|on and/or’ _
~signaling. ~However, residues in thezﬂ and D helices are likely to be = -
nost i nportant in receptor interaction. . For exanple, ant agoni.sts -
can normal ly be found once the antlgen has been-structurally defined,

e.g., by tertlsd-ny zelease iammudagiens, OFest ShgW ofelndsenaPrdratnseMdddi ng
-anal ogs is ' ofteW BESetlizdip@Brt BenwienauepeEto teirghl y aut omated -assay
met hO-dS. usi ng 1ur L érgéjl(ltl_ B@% é”qpa&,%hﬁgka 19§1ﬁWSc1en %9“ % qnd '
ant agoni st's wid I'Scovere screeni'n ni gues descri bed.
herein. O pd:5t3BGuI ar 30 |rrportance are .conmpounds found to have a :

combi ned bigndi.ng - 11,-gkdi nffé@nfeﬁ'i:satﬁwﬁ uahafaztttxmt\(eevtecyt% 1esg' :
conpounds whi ch can. serve as. ant ni'sts {:? | es.variants of |L-
1 | '

BKW. ~ ErogReREFhPReoRE5S sc r"i‘tgﬁ’ﬁlﬁ &uﬁ‘é%‘b’ﬁ *§F 35
prokaryotic hasitrecelystohileh hase, 50 di wrteaaaéf@rneiszﬁndhng on rtshaomrzaant
DNA nol ecul es S Ly I | a4l %0 _
PCT/ US97/ 22975°EEX Rhgsebiipodtnd, 1By & deseBH1e to, conj¥bh el To | whi ch
express an | L: BRALER PE%?%Ptnr%ﬁuFPo?ﬁ’ oct‘f‘?é'Pumm W | SR §Loum . |PTIQr| £0

ei ther in1vi alheiar aﬂmxlexhﬁmnoncan'rherapleetmseﬂozfmrlaszttanelamy fhendi ng
partner bindi ence.

Da6: 243- 247 ;ﬁ%éﬁémgtééredsﬁﬁmany a:z@en@%a?o%%a { f°ﬁ§g%&“§§ USA

87: 4007- 4011, WHilenit is Ressipe fendths \?é?tﬁiéFhH&%r eHEtE%tbecel I ular
responses. . adminisiAapédieildneshitqle drefetable sor gemisegti ivasies an

- approach whic t. f Qm av‘i'ng'
suitabl e bi nd:ﬁng%%?gﬁ?l&ﬂ%&ﬂ\(l?%g% %%meﬂa%gsgstgif’%%g ﬁ?zflg in

Geysen, EG150pé&Fn lP&FEn‘t"ne actiygy F-E%’E‘FWM 6‘35‘3% 1 Shed ltﬂ? “enber
13, 1984. - WHithsbnel ar georerkesptablalickhireiens ﬁr&aﬂelofpepEade deggtier . :
conpounds- ar e §yih Regl 266, 'bh%rﬁtgjzégtﬁ%tﬁ&r ah&, pl?ys&olo 1caPi§l5t i ¢ pins. or

sonme ot her appropriate sur ace, see F en all the

pins are reactaFeRtehle in dhe 5ePF et RFREr F‘P‘f‘%tlgtles F'Elal"%l?ezé’(}' SBurified
| L- BKW and . ingwedheflts aitmmxﬁnsﬁﬁnum\tol tes metienti. ngFdouric tilonBKW '
Rat i onal LUg { n ULA| es gf the
ol ecul ar %ghapgls%iggg Eﬁlg?{l %%X%g’%gaf‘?ﬁ dﬂ&@. §é£t§£ isal, tééilg&_l

_ _parenteral (including subcut:aneous, :Lntramuscular, : _

intravenous and 1ntrademal) adm:tnlstratlon The _
':formulatlons may convenlently be presented in unit. dosage -
" form_ and may be prepared by any methods wel_l known in the

25 art of pha.‘rmacy' See, e.g., GJ.lman, et al. (eds.) (1990)

o 'Goodman and Gilman's: he Pharmacolo ical Bases of
o _' anrapeutlcg, 8th. Ed. Pergamon Press; and gmlngt_:_on S _
’ Phgrmggeut;ggl sc;egces 17’ch ed (1990), Mack Publ:l.sh:.ng

Co. . Easton, Penn.,' AVJ.S, et al (eds. ) (1993)

30 - Pharmaceutical. Dosage Foms Parenteral Medlcatlons, Dekker, _
-New York; Lleberman, et al (eds. ). (1990) Pha rmaceutical

| -.w Dekker, New York; and Lleberman, et
" al. (eds.) (1990) Pharmaceut_;:tcal Dosage _Forms: Dlsggrse .
o Systenms, 'Dekker, New York.. The therapy of this 1nventlon_ ’

.35 - nay be comblned w1th or used in assoc1at10n ‘with other



20 effectors or anal ogs. Effectors . may. be ot her prote| ns V\/mch

- medi ate other functions in response to bi ndi-ng, or -other - protelns mhlch'_ﬁ

,'_normally |ntw@;sy2w5th IL-BKW e.g., a - . receptor. One: NBCITESYT32975 -
determ ning which sites interact ‘With specific other proteins is a
physi cal structure 25 determ natlon evﬁ ‘X-ray crystallography or 2.

di nensi onal ‘NMR t echni.ques. These | provide gw dance as to which
~am no acid residues form mol ecul ar cont act regions, .. nodel ed,. e. g o
against cellular IL-10. ‘For,a detaile descri

structural det¥FHitratS-gn; SERT &¥§°S 3 T 05dePF gﬁﬁ”ﬁorner??%ﬁ%ﬁfﬁm)
Protein Crystahﬂ:agpmmtys ' Academ c Press, New York. X - Kits.

This invention al sg, @re”aheﬁféuqﬁ%ceﬁrﬂn&@ﬂd thePE Ot Qi hart %gmnts o
t hereof , peptides, and their Sl on roducts in.a varjet di agnost ic -
kits and met h%%lstl’f%rIL‘BKWﬁe‘PEc ‘T?glf‘ﬁﬁnbf%‘é?ﬁc?epﬁf Snetardy | %RW -

- binding p&tnetts and assay met/lﬁod&emdﬁSare capable of screenlng _ :
PCT/ US97/ 22973, o

for binding activity to the rotelﬁg' Several
Typically the ?mzfoundﬁ Rave a cogrrpartrren¥ cont ai ﬁl ng.either,

def i ned | L- BRYPHRGAS B SUCRRELNG GRERYS Ra¥e ReSTefiEVeHIRES -in recent
Tecogni zes Ongedis tdie o kel permir scirbeBitd fofgrnst sf othousands ofint i bodi es.

S g LG ofgenar 'Q?of@?elt?:'ﬁ.@g.' ngseéf'engly Phadr! ¥ a1,

conpound to an éﬁl I'se co'rr.pound a. '_
| abel ed c‘fﬁ‘rpo&?ﬂ%lg ¥ srcieRagplel o/ B 1{di %ﬁﬁ crlbes megfs £oF| body having -
known "bi ndi.ngeeéfint tof bendihg %ﬂuﬂtyouyee p]furb[LiBKVHi raxfiimedd y occurring .

or reconbina g%zmé‘é}ds %yné:hegl%%@ galfepa{&tegefbo%f eQ’%f’ecu abeled -

conmpound, suc g} | Zi ngq

Once “ebnpsiiileapssays cidede gRBRelnARCHGisaFeAEMe tendi ng .
affinity to theasrdniganycad Derdy aimcahed oM ﬁi:tlltfabde soluble Ih-BKWgasal
assays,’ ‘are_wel own. i to - -15 ‘determ ne vvhet her they- act
as. agoni st's o, =\ 1 8- Y A(;r]ﬁ sttglgo{‘{‘lﬁen%rl%n | L--BKW si'gnal i ng pat hway. The -

avai Fabi |ty of e meshods can ba USBRID AISFSEPiNE ciba GF GiCaYH de wel |
defined standgsgsafayy in the IL£BKW43UaBKWgrédE§to&SSﬁyéractlons A

3“ ap |L-BKW

P sanpl o WIEFRESSHAT nw%%)%p@ancggcsgw’&“e% 841 o P 5D Sl
bi ndi ng par t rig- ofr ged-éﬁp—%wkﬁé— 549‘155@\/\/11 Bl‘ﬂ%ﬁ?ﬁm&‘f&f Fﬁﬁf§f$‘6r the

antlgen 2 SOﬁéQiﬁ&ﬁs‘éﬁM@KbﬂB in the interaction and/or signaling.
However, residues in the A and D helices are llkely to be '
' most important 1n receptor 1nteractlon ",
' ~ For example, antagonists can normally be found once the '
antigen has been structurally defined, e.g-, by tertlary
',25 structure data Testing of potentlal 1nteract1ng analogs 1s -
' now poss1b1e upon the development of highly automated assay :
methods u51ng a purlfled IL—BKW _ in partlcular,_new |
.'agonlsts and antagonlsts w1ll be dlscovered by u31ng
_ screenlng technlques descrlbed hereln Of partlcular f
30 importance are compounds found to have a. comblned blndlng
| affinity for a spectrum of IL-BKW molecules, e. g . compounds
'.”whlch can serve as antagonlsts for spec1es varlants of IL-
| One method of drug'screening'utilizeS'eukarYOtic or
. 35 prokaryotlc host cells whlch are stably transformed w1th _
o recomblnant DNA molecules expre531ng an IL BKW. Cells may



(nat ur al I'y'oc::CUr'ri ng or. reconbl nant) and a rreans for = separatl ng ‘the

bound fromfree | abel ed conpound, ‘e.g., a .- 25 solid phagggiRsnzers
i mobi L i zi ngwm TL- BKW Conpartments © - contakning reagents, -and
instructions, wll nornal | y be - - provided. , ~~ Antibodies"

.~ including antigen bi nd| ng fragnents, .. 36 speC|f|c for the I'L-BKW or
fragnents are useful. - 30 diagnostic applications to detect the:
presence of -el evat ed . " levels of IL-BKWand/or its fragments. . Such

di agnosti c- be isolagwelywhich @plesy ApsEREKW [inydsebation fromdoeher s,
~i munof | uor esgeNigg1 &l | shkht s e, QQ@Mef'iﬂ d&ab@@dofufi:&ﬂ form, can Can

I'nvol ve the detecti on of ant| ated to th serum .
or the like. PBi¥fd ﬂ%’égﬁ»ﬁfgﬁﬁ I3t %&?am assay(svm tﬁ%%t a.
separation. ste]bsd»et'ﬂ’me fleeealea@éﬂﬁ)a,ﬁs_%ﬁagé’éﬁ-z“ =247; ap@ 9widiglpos

PCT/ US97/22978¢ a1. (1990) . Nat'l Acad, sci. 2387:4007-4donndi wgigar t ner
~conpl ex) or het erogeneous (. a_separ at : l&, ? Var i ous C(__)mTEI’CI al

'~ ‘assays. exi.st, dS&@¥t sensi aﬂ?dﬂﬁ‘ﬁ]ﬁ?ﬁéa&a "'(ﬁrA eLeH %l‘fre'elsipﬁﬁﬁﬁs S

i m*runosor{otentI assaynothed Ebbﬁﬁiquelm:nﬂmmmm iEvd)ves anI b I. d
enzynme-mul tipli n '%ﬁ“’%@&l abel e .
A ugrescent p S?n%cﬁhégfs%g 8?%?%?5 ?&Bﬂ i DSC%%HQ?‘%&: Van é/unakl S, -
et al. (1980) cmw@&mmgmuat@és br-raﬁiJr’%ﬁvaeﬁlF&nE&Met‘t 139"8(#' :

“Antibodi eso  Aslabessisedy iNbaseail GEHGBysas, Bi¥opead Paterfol i gan, et al. o
(eds.) (1993),Quyrent, br [ 9089k8 | Dt 1 hT D St enfionE, 284 ey, Y.

Anti-idiotypiC - dl agnose- presence . of
ant i bodi es agBinst. akpuge- eBS %fu@]a, feren smad Lpsghtss | S&f various
abnor mal  st-at esmpodn@ds emyathesueaveﬁpaomucid ambetrate BlAMmaY result in
product i on of Xar% ys, 11,15S &n’gg&? q:g{e%a % j[aggs s%f&éle ”@éebﬁoébﬁgnost ic
phySi©o ticu S

of “abnor mal I ca é)ro | ferative cel I
‘condi ti onkS suek ak- cb?r&?elr orTh%cﬁ]#althﬁcP?-%tar‘i?n r&FCte ¥ erenti ati on.

Frequent|y, tBelieoUEME Lepudiaimbet eohssHyizet, epﬁﬁlfmq:)ﬁm—EKWb rekdts so
as 1o optimze _L,g&dser&%e 'nt\ékl:ys %% 1I?1Qrolves étﬂé/ctlngof)oﬁrlﬂ? uBkRCt o

i nvention, depen g upon € na assSay, thedfrotocol 'and
the |abel, either Rabtonal srug dewraaenrea %Lﬂtli’%&@feéru%?rh tryckdreher

| abel ed | L BKW:ha:Les ofrehd selleculdy. shapesisoifil the IL-BXWjanet oitberwi th ot her
25 addi t sguCh as | Ufaguggggr st aé}'fl E€8£§’ a&%tb%r 'o%laér 'WﬁEYWhlchf or o

Si gnal, pr UC |0n SucC as Su at €S enz
' ' med:.ate other functions . 1n response to b:Lnd:Lng, or other

' prote:.ns whlch normally 1nteract w:.th IL- BKW, e g -

_ receptor One means for determlnlng which sites 1nteract
) with spec1f1c other protelns is a physical structure
25 "determlnatlon, e.g., x-ray crystallography or 2 dlmen51onal
 NMR technlques These w111 prov1de guidance as: to Wthh '
amino acid res1dues form ‘molecular contact regions, ‘as .
modeled e.g-. agalnst cellular IL-10. For a. detalled
descrlptlon of proteln structural determlnatlon, see,'e g,
: 36l}Blundell and Johnson (1976) Proteln C;zstallog;apny
. Academlc Press, New York S L o -
IX. Kits | e | | o
: . This 1nventlon also contemplates use of IL BKW
_ . :protelns,”fragments thereof peptldes, and. thelr fu51on
o 35 products in a variety .of dlagnostlc ‘kits -and methods for
" " detecting the presence_of another IL-BKW or b;ndlng partnErL



the like. 'Preferably, the kit will also contain - instructions for.

- proper use angycligze@sal of the contents . after use. Typlﬁébhﬁnhﬂﬁsklt
has conpartnents for. each 30 wuseful reagent.: EESlrany, the reagents are.
provi ded-as a- dry lyophilized pomder mhere the reagents may be = .
~reconstituted in an aqueous nedluntprOV|é7ng appropriate. - “concent.rations -
of -reagents-for- perforntng t he assay o Many of - the af orenenti oned
constituents o qﬁ scr and t he di agnostic’ Aassays may be'
used without - QFlBh gt 93 & FfAMRAE PRt ac R iaipdorihss. |

WD 98/28425  a “defined IL-BKW peptide or gene segmenP(J# léS&'Ha&%QE5wh1ch

39 exanpl&gdizhel bHQ yt}% 3%ﬁgteV§dg DY 1¢.0%RY ﬁ%@fne%ts“%

covalently10|n|ngD .noi ety |recfly or’ |nd|rec prowdes a.
det ect abl e si ¢FRFL °éllﬁsany of these assays,. the" bi ndi ng partner, test

conpound, IsL- BKW 0:4 ]am:tIfbﬁddesemlilnghenet]ﬂ.rﬁﬁlngbﬁffﬂbﬁiﬁQ)fe'at hegedi rectly

Ol ornbert Y qmogur085) Bh 1 Lol LAHh AR LR el a0e! 0r pups:
" per oxi dase andc‘?i?ﬂ@a#n@ﬁeap goEpound,. fﬁq;-‘oueecgmehe’a blndllabebartmbns Pat .
‘No. 3,940, 475)0x apalibede! hawitid ol t:thedlrﬂgO af¢Rane #dt &[L,ugkﬁscgnce

i nt ensi. ty, way, theshif uor escence_pol zatio
Possi bi I'i t i es Al&[& glfr g%tém {natPaBJéH Ny 1 Nel Ilﬂaeoﬁllfﬁ‘toﬂéﬂl ﬂ '?n%r?e
consti'tuer® fd!‘#aé'tﬁeéw sepawptisighbpued t Eraavifden tabogl et componedof stdte above

label gracmssolid phaseEwenabslaiﬁagnuﬁermmfehodéneé separating ..

t he bound' hefr e |L- al ternati vel e oundfromthe
free.test conpoun (?%Eg I?L gKV%lé ﬁppzﬁ‘ﬂl‘tﬁt}i Q’mgtiﬁ IOUS _ o
matrixes foll @Wé’dnbyy\/v‘agh% ant$get1am btevitested in suithbile Yol astic such

as an ELI-SA p|kﬂcﬂogﬁ.bhleé§saﬁda§eaﬁi§ wela.0 kngﬁﬁ, if- t@he aQQ| I 93” et al.
(eds.) (1 %3) ﬂrrent Pr & 1Pter
Greene and W16y SRS & %Efysﬁ?ifaﬁﬁ @ggﬁbaFﬁt‘%/’f)r‘?Itt@gﬂﬂ?‘ﬁ 9 fh&ude, -
W thout Jllf-rWWaﬁilgnalnge pRithwaes cefhe avaibalil itagoét reabltﬂenpmtt icle

" met hod descrl hed Briw B@Hfﬂ)&;tl@esahlsé 1984): e B11 ASMnea2Btanfaddd Ek461, -
and t he doubl & qé’%’ d% m&qlet ic particle separation as described in-

U S "Pat.  No. ) assaYS- et hods for |inki ng proteins or their -
f-ragments to the A preﬁarxeslts}mtalﬁersdd!mlmeag elx¢ enmiceskyatbporé®ed in the

literatureoand.¢q,ngh FEBHW Andgt 3hdsrh GicuaHSE 18K comaPi s By Of the

technl ues in he use actlv .ca box
: q \i ?.e& compound,, abln%lngr part\{ner or antlbody, ‘having

_ known blndlng afflnlty for the ‘antigen, a source of cytoklne o
(naturally occurring or recomblnant) and a means . for
B separatlng the bound from" free 1abe1ed compound, e.g., a -
25 solid phase for 1mmob11121ng the IL- BKW Compartmerits.
':zcontalnlng reagents, ‘and 1nstructlons, will normally be
lzprov1ded _ - ' S o
Antlbodles, 1nc1ud1ng antlgen blndlng fragments,: o
. spec1f1c for the IL-BKW on fragments are useful in |
: 30;; dlagnostlc appllcatlons to detect the presence of elevated
' "levels of ‘IL-BKW and/or 1ts fragments Such dlagnostlc T
assays can employ lysates, llve cells, fixed cells, -
1mmunofluorescence, cell cultures, body fluids,. and further }l_
can 1nvolve the detectlon of antlgens related to. the. antlgen -
-'35h in serum, or the like. Dlagnostlc ‘assays may be homogeneousi
. (without a separaticn step between free reagent and antlgenf-:



groups eit her t hrough the use of car bOdl i m de or actlve L esters't”o: )
form peptide Rgng éﬁ ,5he formation of thioet hers by reaﬁk@ﬂ,ﬁhsa

ner capt o group With a

activated olefin such as maleimide, -35 ggor Ii nkage, or ‘the like. Fu3| on
proteins will also find - use |n these appl [ catlons - \\D 98/ 28425
- PCT/.US97/ 22975 - . - 40 o - Anot-her .
di-agnosti ¢ aspect. of th| s i nvent | on:inv ~use of oligonucl eqt i-de or .-
-pol ynucl eot i dPEHBENBBETREK SP™PLEX) qﬁ’f@rggaﬁ% e BHERN2 | PR PRese

_ sequeﬁces can dtep)sedvariouws qmoersidbrasieyscekigt] exwedhsasf the |L- BKW
message in o g faa#ﬁnéaeéwa(tm&t S aﬁe&q&ﬁﬂeaflmoegrﬂ&e%

condi tion, mrat or aut ol nmu Si.nce %tokl ne may ‘be .
a marker or mediLASE? fSF%.‘&‘?lWHPPBﬁSSW H%Ei‘)' en@é“%é‘é‘flﬁllp%'be eternine the
nunbers of 5actinvainedseay! SecHrtique. (et NMsubsteate <ladededafiidrextantt her apy
‘may be called f a € t;3hd.ve hi be ffects -

duerunoagseﬁ QSBFqu ald S q% éélé e0 {Io{l e\()ﬁr{aﬁc o

becone . signi'frcance. ara i"on
and DNA nucl ecﬂq dé sdd 8@%#—%—#@—% eﬁE@sLane ‘@r‘?@)t he
preferred si zeardi bblaeese ue rhas d esulreress, mzscaimptlon and

oo a1 "ol PRI £ B8 Rashy 5&&%&—&%’-"3 SRR e (19
' 236: 962- 96\?' 'aiwlleﬁvék @feepe and WileygNYanal ' - Bi ochem 171:1-32. =
D agnost i ¢ kits whixgltiakaootgsic faatlbb@léwaiayt nawesmllar uGarsitative
expression of é;.t %'noae ﬁg?%é:?cse %rfeaic} P %i 'a%t 69 medd AANQSI S, OF
prognosi s may de I na

mar kers. Thudray be Ripgnegtiq @§t VﬁWO%@nﬁWbrﬁtWSﬁarﬁw sexargde, e.g.

?(ﬁ allet, et a'oxadr%?%ahcf’i&grﬁ&ﬁl—ﬂmrw reBagtoin Iieeduétﬁalu ofI va&'?l.ou@;] her
Its my - us.ed to.eva er Su e ol,at | t e
1 L- BKW Re?'g’pt Olrm olog:.ca r/eac 1on%| ma?r {3 n%:.a o;ét%ce ts abnorng.l

| i gand- r ecept cnhysmlpmeahcema&es m@dslle%ﬂm lmcﬁrqleéleaetﬁ@e twellr ecept or.

See, - Cear iduhditioal. stdP8Y) ENBE: Jor &ba66ha 861 vak@bn exxanpl e,

n -activated hal: ogen such - ‘as chl oroacetyl an’

plre rndicati-ons used as - -

means to | abel aide LL: BI(chlytokl ne without interfering with 30 the bi nd| ng

to its recept or canef)ltel%le:'fermned For. exanple, . an affinity |label can

be fused to either Frieguanthy- the reagenthdieyl diageesiis afsave a4gyand,
t hough-bazed Gsdp1idl, lﬁhlelts, saNhBOd. premuaelehérryeeshtkeiwtdr smeceed.

.SUCh | abel: mSlyasbs%ly For LhA‘G S Ijteg e:,n\?_ tJ.on, Se;_geridn.%rg} Igon thFeC n%. r&'%len An
B . of the assay, the protocol and the label, elther labeled or .
unlabeled antlbody or b:.nd:.ng partner, -or labeled IL-BKW is =
-~ provided. This is usually in conjunctlon Wlth other _
. 25-___ addltlves, such as buffers, stablllzers, materlals necessary :
~ for s:.gnal productlon such as substrates for enzymes, and .
the 11ke Preferably, _ the kit w111 also conta:.n
1nstruct10ns for proper use and dlsposal of the contents
after use. 'I‘yplcally the kit has compartments for each
30 useful reagent Desirably, ‘the reagents are provz.ded as a '
o dry lyophlllzed powder, - where the reagents may be _ .
reconstituted in an aqueous medium providing approprlate '
. concentrations of reagents for perfomiing the assay.
_ - Many of the aforement:.oned constltuents of the drug
35 screenlng and the dJ.agnostJ.c assays may be used w1thout _
'm.odlflcatlon or may be; _modlfled in a varJ_,et_y of ways. . For



35 expreSS|on I|brary can be screened for speC|f|c blndlng of _ h.the

__cytoklne e. el.l sorkﬁng ot her screening to ' ; o

198/ 28425  Wo sl - . PCT/US97/ 22975 -. - reTsytias
41 - detect subpopulatlons mhlch eéBress such a- blnding S .
conponent. See, e.g., Ho, et al. (1993)*Proc. Nat'l Acad. ~ Sci. USA
90: 11267-11271; and Liu, et al. (1994) .J. 1 munol . - 152:1821-29."

AIternatlver, a panni ng. nethod may be used. 5 ‘See, e.g., Seed and Aruffo
(1987) Proc.  kaemblacatrbeddng WHn be achd.evedely smy@lently or nompyotejn

__crotss i nk:c ntg ﬁbe;aﬁa%%v@sjc%&r%hgl ahebiamn ﬁih@.ch dlramﬂyil eg m@lrasﬁ]qt e bi ndi ng'
partnefrs o e cyt.okin is catj,on

- of -proteins WRFERE98S 3588 ag}?yslqﬁa-ear acgﬂog%)ﬂ cfaén t?l\éls e\;&l' %th.,
ligand- - : - beoépnmpﬂﬂ&emahaet compound, - ILEBEW.y- ogxsg‘r:ih@@xgs will be :
perforrred £0 @?ﬁeﬁ‘é%n@an be l%@l@&reiﬂﬁﬂ(aQ%ctiy IdRihaitayelyed in

response(s) to uite, sjble that t e functlonal
|L-10 15 recé’ﬁﬁéﬁb&&%’rﬁ fr‘?ﬁyé‘%’ﬁ%? ]r?g’r?alﬁp éﬁg‘%)f‘idc?nﬁ ﬂ L
| L- BKW r ecept aaddoipbeks michhes B2 ecarfzymeseéepSorPasubwa 645 0(9t0)an S

accessory receptar ,sUBUlidase and alkal!a% Qgﬁﬂé‘@sleonananﬁw&eseehens of.
_th|S|nvent|on can be .made vm% 4§ yart i mits S]pjl’lt and o
scope, as W | Ila?G]‘SbéUa%'peﬁaé‘ntN?o ‘I"rcbéhe E egRtto ecific

_'-'errbodl mente dmngbednh%mmsaencefimwmy mgzve)lfer@tarrpheft or onI y, ‘and - |
the inventionggg Qsﬁ@n#é 'ﬁot %QlQQti’oxp.y tﬂ?)%s&ﬁil‘ftles £02f 1hderappended

clainms, along Wt scope. of_ ui val entsto V\/m SucC clal'ms
are entltledg g@ellng 1nclude blgtlnylatlon o% one Eh%5ﬁ§$%

Met hods by blﬁdmﬁgoﬁotdvidshammhplhdnﬂbhode eﬁ(;hdeebpvbelbhﬁl -

‘ref erenced, ﬁ& h Maniatis, et al. (1982) Mol ecul ar 30 d oni hg, A

) Laborat ory Marual , Col d Spri ng "Har bor - Labor at ory arbor
Press: SahBrook, effhgre O FISOVBIRREPYF methodg ‘E)‘:mﬁ?é‘arﬂtl‘:ﬁgo&a? nual

. (2d ed ), vol Erok BheC&éeris-sKw or alterhasibely tite Zbund Biodrogihe Greene
PUDI i shing AS?%%' ALESt compoua0OKEYE, IN\ﬁKwOE éUﬁéJ%lmob%&lééa 4987 and
ren% Iilgl”o'[ IM) ?

Suppl enent s) ocols n ecu Bi ol 0 G eeng and WI ey'
New York; | nnl‘@rlé’tlsa!“at’(’éffss Feisowsd F@R"‘ﬁs&i‘-ﬁgol ssulfc% Fd'&atrlxes -
. . include plastlc such as an ELISA plate; filters, and beads.
- 20 See, e.g., Collgan, et al. (eds ) (1993) gurrent Protocols-__

in Immunol Vbl 1, Chapter 2, Greene and Wlley, NY. -

Other sultable separatlon technlques :anlude, _w:.thout '
' llmltatlon, the fluoresceln antlbody magnetizable partlcle--
- method descrlbed in Rattle, et al. (1984) Clin. Chemn. _
25  30:1457- 1461, and the double antlbody magnetlc partlcle
' .separatlon as descrlbed in U.S. Pat. No. 4,659,678.
. Methods for llnklng protelns or thelr fragments to the
'varlous labels have been exten51vely reported in the
o l.llterature and do not requlre detalled discussion here .
- 30 .Many of ‘the technlques 1nvolve ‘the use of actlvated carboxyl
d _groups either through the use of carbodllmlde or. actlve S
l esters to form peptlde bonds, the formatlon of thloethers by
freactlon of a mercapto group. w1th an actlvated halogen such
B as . chloroacetyl, or an actlvated olefln such as malelmlde,
-35 .'for linkage, or the like. Fu51on protelns w1ll also flnd
' use in these applications o '
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42 - to %W%and Appl i cations,.. Acadeni ¢ Press, N Y. P95, for
protein purification include such net hods as ammoni um ate o '
-precipitation, colum chromatography, .. elect rophor esi s, cent rifugation,”
crystallization, and 5 others. = See, ef8.  Ausubel, et aI (1987 and
periodic - suppl ement s); Deut'scher - (1990) "Cui de to Protein

Purification” in Methods in Enzymol ogy vol:. 182, and ot her ‘volunes in

this series; and nAWetAer FEoNSSticrgHefte %n this invengiop dpepiives
purification pifdeEt 51igotuclddtanears: BoliucPestida waynehkds tak‘erBI O ‘Rad,

Ri chnond, CA fr%g‘b natlgyence o\@ 5111: f]‘{?_.%i@j' ngﬂgsée J!;}Eﬁe%@é &M nto. _

appropri ate uence an _equi val ent i ch
can be fused \Aiapevobﬁét é@%éh%\?ﬁ%l%e%eé@@ﬁcéhe%mem@ssage indochul i

(1989) Cheni SCA&@@@USE&%&@&QJ&ﬁMM bf( 829 Ea abReEmdi cation of
Recombinant Protejns with Metal or bent I By Setl.qw (ed.)

|
- Geneti'c Enai né&AT Pri it pl énfghaﬁ%a%o%toﬁoaugifmwe% HreRUmPr ess;

N.Y.; and Cr oveytokiing| may be (a1 992kex) e Meddesor Ther [cfhivabien, Iii)qarrf@ym on & o .. .

Protein - Putd filsedlih 080 ystamith) tﬁ%ﬁﬁuﬁb@i‘s, ofhat SRkl c&fis teel | 20

cul-ture technl ues are described in CeII
and Ti ssue Cul 0L AhBrt o?&eﬁr ‘3%‘50 ggﬁ’ﬁam; mayV\%’FeflaJaJn%&S%or%
‘St andar d |l|mmrmlg)g| dal atpnmrtpa&svar:éasm-smr pb&dre echp effects rbemezenber g,

et al. (eds. 1996} Wekbss t@@%@h@&é’é Eﬁeeﬁfé@aﬁaﬁdmhnayrs&agmols

'1-4, Bl ackwel | SCI ence; 1991) . Currer Pro I s_in_l.mmnol ogy
W ey Greene, 289 O Hﬁﬁem(%odgqﬁl iy Eﬁb % Sepengps. gy
92, © - 93, 1GHd tbe, piéﬁern@,slzéwf 18% seqdenéds has recelveClemal yses

are described d&%b@%ﬂ arfd - aalschQE&Q)uﬁQhthQ%M\&@t rseémcb Sprting. o
(X l. 1\%3@1tonetry -

Wley L|s apl.ro’ Practi

Li ss, s"‘ o_rB"’aI}Wr Xe’éhaetR@t}l né?)%ﬁ.s 2. B

Q/torretry : mﬂ’ro@sSWYeyl%@sr_&mé(&% IRY-96TH lfmdeyééﬂltlek a?dielailng of .
appropriate reagdsyahs aas. @J&fg@dlw pi@ndard met’ hods 35 EXANPLE 1:

C|0n| n of human and nouse, |
g Dq.agnostlc I'k:.ts which also test for the qual:.tat:n_ve or -

-quantltatlve expre551on of other molecules are also
'20-' contemplated ' Dlagn051s or prOQHOSlS may depend on the
' combination of multiple indications used as markers.. Thus,
- kits may test for combinations'of markers. ' See, e. g.,f .
.Vlallet,-et al. (1989) Prog;ess 1n Growth Factor Res. 1:89-
- 97. Other kits may be used to evaluate other cell subsets
- 25 X," Isolating the IL-BKW Receptor '
' Having isolated a llgand of a. spec1f1c llgand—receptor '
~ interaction, methods exist for isolating the receptor See,
Gearing, et al. (1989) EMBO J. 8:3667-3676. For example,
'means to label the IL- BKW cytoklne w1thout 1nterfer1ng with -
30 the blndlng to its receptor can be determlned - For. example,
~an affinity label can be. fused to either the amino- or
lcarboxyl terminus’ of the llgand though based on. IL 10, the -
amino-terminus 1s nore llkely to succeed “Such label may" be
- FLAG epltope tag,_or, e. g , an Ig or Fc domaln -An-
35 express1on library can be screened for specific blndlng of
the cytokine, e.g., by cell sorting, or other screening to’



VO 98/ 28425 S PCT/ US97/ 22975

43 - e prepar ed from a heal t hy hurran bI ood ongéﬁap
convent i onal W ggf‘&éradl ents, as- descrl bed,. e:g., _ Cgﬂ'r /).(28?5 aI

Current. Protocols in | munol ogy - ‘G eene/ W I ey. Oel I's, - preferably.

monocytes, fromthis. 5. preparatlon are41st|rrul ated, .e.g., with PHA . RNA

from these ‘activated nonocytes i-s used. to .80l ate a cDNA based upon the

sequence infornation about the nda7. - PCR products are cloned using
- a TA cloning kidetect S@mmlatgem whd lee;pnés$ repcbDRAbphdEmg ds - ar e '

._sBequen;:ed 10 Ebﬁﬁbﬂ@ﬁt{s\r t eJel, Nk @n a{rﬁ i@é:oam edlmq:@@ser 1600l @NKJ._ 1+'. |
Bosystem). . gebe Yo RS {8 P s 'Ol giedal Ioman HE 10

Resear ch.I'nsti t82e18Pri29 Al mtefmatlveﬂaquanpmngmg melthed hftay deoomsedeveal

high ami no gci deseauegce delankhdyahedy ulsma%@r_uﬁ_egjaﬂ;sﬁig.@g
hlL-1OQ - In partlcul hi gh-degree. o : entity between our

“cyt oki nes was Péadde $Tﬁ@e D-hel'ix- ..~ domain, inplicated in receptor |
‘binding. 20 EXAVBL&E@in &ebsulmikﬁi@rmhnmm@é vd‘sﬂtlﬂil’rmhbell ddn BN o
Because of the g;sws&cetos'lfyohg&étylﬁoﬁggugaptﬁa;%f £ g%@bg}tp gl be

~investigated fo

encodi ng pri naTBif vEKde jadlow l@%?b‘@}@d:até°§ of W%ﬁﬂérﬁ’%ﬂhn ng. 25 o
- I L-BKW aklﬂs lspa&iﬂﬂgAMyt rmnaﬁadztbe,eiumtharcmﬁeqeag y lﬂlass.tiganand L
cl ones.. %]?Q @‘Qﬁxlx:? DNA (5 [err]g)- fromthe primry
.arrpllfled cDNA FI ary. vvas es ed wth appropri-ate festriction o
‘enzynes to rel ease ERELY rﬁ?@eﬁfémelfiiﬁ] Wi la Peopepromest 59edgRPIMIRE t r ansf erred
}\/L)I a n?/l on - Werfbhaﬁﬂeﬁ% e:lnehﬁrn -10RAG Sabubbdd J.|ﬁeQ@§porM'é(rf) fo " '
_ tiple tissu er 0 & .Us etermn e si.ze.a
tissue-distri bS :\gfr&]‘kof l{ %%t% %%ss%%ﬂe et tﬁ rrﬁ\'l'}é lozilr?slc?f)'t 29
varying i nixsi zeefenbor. @Hme!{omawé}shééfe 38Ny \e¥ ldeCompRrens nedh eh t he

ti ssues. - Basedr.oBxw heeceptogt ELRIRAEY edkhthea mﬁgdﬂuéaiéé&pwid swpehic

'.Condltlons Of-ggean accessory receptor subunlt

_ - Many modlflcatlons and variations of thlS 1nventlon can
be made without departing from 1ts spirit’ and scope, as ‘will
-20 be apparent to those skllled in the art. - The spec1f1c
| j_'embodlments described herein are offered by way of example :
© only, and the invention is to be 11m1ted only by the terms
" of the appended clalms, along with the full scope of
o 'equlvalents to whlch such clalms are entltled
Cog , . .. ;
" | | - | EXAMPLES |
' General Methods . o
' Some of the standard methods are descrlbed or .
referenced e. g., 'in Manlatls, et al - (1982) Mg;gggla; :

L 30 n'gloglng, A Labora;o;z Manual Cold Sprlng Harbor Laboratory,jr
- Cold Spring Harbor Press, Sambrook et al. (1989) Mg;ggglar'

Cloning: A Laboratory Manual (2d ed.), vols. 1-3, CSH Press,
NY; Ausubel, et al., Bioloav, Greene Publ;shlng Associates,

- B 'Brooklyn, NY; or Ausubel, et_al..(1987"and’Supp1ements)l-
. 35 Current Protocols in Molecular Biology, Greene and Wiley,
' . New York; Innis, et al. (eds.)(1990) PCR Protocols: A.Guide
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_44-_. bl OW09 &3€e transcripts m)st i kel y represent al tgdiyagdohraby 5
spli-ced nRNA"s an not different famly menbers. A simlar - Northern = -
bl ot ~using cancer. c_el | lines (Contech) revealed a- strongly hybridizing-
2.2 kb nRNA transcript in colorectal .5 42arcinoma SWL80 but that was not
present in any of the -- other cancer lines. - The expression -
profile of hlL- BKWI n m)nocyt es/ macr ophages, dendritic, nd NK -

- cells was ‘ pand BRI CAEHons 'S&FFF?gF‘ﬁC ’fﬁssnyyr?[dl z%‘?tr%ﬂﬁf The 10

—hl L- BKW pr.obe g&sﬁ}ﬂ%ﬂlﬂﬂﬂl@aﬁl&ﬁriﬂ@uﬁe each mdiibddsi BEasgmoniunf ol | owi ng

di gestion with and SaIJ tqQ rele serts fromthe

pSport vect or "goﬁ[ﬁf' - BREFLPLARRE T5°: glr% K (Ph}yn expessi on of -

hl'L- BKW was ree]tafqtcmphoresmm Centacﬁumlé@ Thovetahdzawons)asdd an

activated Bhl glhpne 15seéHY&|63 aB¥ubar, tdieahi.ghesdy Iaeuegeeiodr{]ﬂdtpgKW o

expression was . seen-n.elutriate oGgytes activated wt -
|FN-[err] and SUPPleReptf|: "g:ﬁtc:hﬁﬁd?%%gm ﬁ“&éﬁﬁaﬁ/ OE When we probed a

" library nade meﬁ:queSeOBarml Methods BNZAMedogy t ¥R - 188 - andjeihersd of

anti-IL10, a shayp, @egﬁeeﬁ%'&ﬂﬂ%‘% |§H&|ma'ﬁufbbtu§@r BHMBXREESS QN s

observed, suggestin at expressi on of | L- BKW%}% strongly regul ated by

IL-10. of QARTedE PRFL PBPRITHIF T of - dnal LM L- BKW -
i ncl ude: riast i Posdavasayf | Brobl ast BiotRad/ |Rilchmend CI0) ; CombiaiorER (Br af

fusion to estrgaan JoenRRl fhd: LRRRIEGLE RSy FobLon CPULEOLEEO) -

‘cells, THL polarize

CD4+ cells fromspleen arlzed : -
for 7.days .w t$l‘a‘='{“lq9€!~tFeerF‘3}9f<';1'r1cFo 3 F&ﬁ?ls?@e&lceT%O?n e o (i ?:nt'l’ﬁﬁpc%lol arized =

(Mell 4 bright,cd&iDbe fusedevis af mntspheergmqy@béal seghidnge.7 fags ig-h |L-4

and anti - hEN18r r(]]_gsg'g | y2T68-10! @ocaal: (6E990)
Openshaw, 30 - et al

|Vbd .182: 1357- 136 t ed W th .

~anti-CD3 it 2"P‘Bflf%’aﬁlﬁﬁo?fed‘e°?§‘§25’anﬁ' Pcréitle§nsh‘l”g 546];9; bhai%o‘? ari zed |

-(see Openshaw, Aledortent(*19855etflovExpd . Me@enetic EnginemznmsPrineiplited with . -

~anti-CD3 for 2,9, ;ét@%ds 12 P@Pis%dl PT@Q&% P@%‘l NC@25*aﬂH erbweel és,als0rt ed
t

fromthynus 3 clone -. f él eks after
| ast stinul ati

_P rificati on S QUIAGEN, Inc., Chatsworth CA - Cell

20 culture techn:.ques are descrlbed in Doyle, et a1 (eds.)
' (1994) - and Tissue Culture ILaborato Procedures, John

| 3W1ley and Sons, NY. . ,
' Standard 1mmunologlcal technlques are descrlbed e.g...
: in Hertzenberg, et al. (eds. 1996) Hg;r_g_gagdgggh_gi
- 25 _Ezper;mental Immunology vols. 1 4 ‘Blackwell Science;
' Coligan (1991) W_@_ﬂm Wlley/Greene,.
NY; and Mgtgggg_;g_gggymL__gx volumes. 70, 73 74, 84_ 92,
93, 108 116 121, 132, 150 162, and 163. R
_ FACS analyses are descrlbed in Melamed et al (1920);
. 3d' Flow Cvtometry and Sortlng Wlley—Llss,_Inc , - New York, NY;
' “'Shaplro (1988) ractlcal Flow Cytometry Liss, New York, NY-
‘and Roblnson,_et al. (1993) Handbook of Flow Cvtometry
| Methods Wlley LlSS, New York NY. Fluorescent labellng of
- approprlate reagents was- performed by standard methods.
- 35 . S -
: EXAMPLE lt -Cloning_qf}humangand mouée IL-BKW
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45 stﬁ 2]sg/nt ConA st| rrul at ed 15 *h (T206) ;- TH2 Trc!lwsbmime
CDC35, resting for 3 weeks after. | ast stlrmlatlon with = - antigen . -
(T207); TH2 T cell clone CDC35, 10 [err]g/m ConA . _stinulated 15 h
(T208); Mel 14+ naive T cells from spl ee3 5. resting (T209); Mell4+ T
cells, polarized to Thl with IFN- [err]/IL 12/anti-1L-4:for 6, 12 24

h-pool ed (T210); Mell 4+ T- ol ari t.0 Th2 I
I'L- 4/ anti- | FN-[ er r PB¥Gra%e pf§pa§9,‘|1h§f°“P g‘ ?gtgy bwﬁ?fgt?orﬁﬁ be’d mture .
B cel | | eukenicanevehtidnale Ficoll ARHIIR20E) ; aarﬂ@sqmﬂo&tiedeazcellln lLine CH12
(B201); 10 - ppst ol abedl apder el kb8 5P| B ); Bcells from
total spleen, LPS actiyvated ryzam de enri chg dendritic -
~céll's from splEeRnefUilewy Eepb9) ; P‘?%#Vc’“‘&’é‘?qyézes' r?IPo‘?‘H’bgone marrow, .-
resting (D201prepapatyée ael btimmbatRd) e.g.’, 264CHY PHALI VBNRJEmn thieBS 4 h

(1200): Done- Tact oM IRGLORNGHES 151%‘115&9%@901%&@ SRR R LI RRL.

rracrophage cefaF MR "~ rest II’% macr.ophage ce I ne J774
~+ LPS + anti -}sgqgtence infopmagign about the mday. nool ed (MR03): nacr ophage .
~cell line . J7§éR+pt~.<R§actsl bkrdOckéndll msihg 3,TH cmlhgpbbt ed . (|v204)

aerosol chal | ed MDUSE) t §!§! |]HE¥5
chal I enge 7, ‘;@% VIET ﬂg 001 eggfsléé o -g]%DM‘ ml?i%Qggi se&pe n| caI
| munol og§o0 andfrpmﬂ;melpa’@mlé‘gymlW@Wﬂ?é&’equencer ( pplle _

Ni-ppost.r ongul B3 ok fseglt,gpl lung tissue (see Coffman, et -al. L (1989)

ol ence 248: 308 51 P Sons, o2 Ay 3 e 800 B0 o an kD20 +0) gt al

l ung, rag-1 (see S et al. I'cl-ency 4:249-252;
0205); IL-10 nc@wspe@empx(sg@hymowt«mWA dibmary (Bog%iotmik, MAKs3. 274
. X201), total addkbrch §,p§@ea@,tenopap¢ p(lQ;Zi)l):A)tot@Aqmlcﬁzﬂ@ of athik (0207);
{6210y < Pishoetont RRYERS Tk ke L eRiBs ARRIED 0% Miame an
‘I'ynmph’ nodes, medinbs(0RU4)0 . amé—&@#@-‘b dsl particulax, xzob}ght@ﬁ%neecel on,

normal (0212) ,.1_daQQ egusetmaprtaan&@teeytokmeyakameOuaa  t{d IBBelickken
Dobut-su 29: 1~ X20 (0208); ‘t ot al ki dney

rag-1 (0209) ; ¢ thi q-‘gfit ra rec ?528&&89?% brain, rag-1 (0203)-; '
~total 35 testes rag 1 (0204); tot al_ liver, rag-1 (0206); rat normal
J oi-nt tisgge @&%@@LE and é@ﬂlu&éﬁ:hﬂkﬁré‘sswnnbftMaﬁm:.@XSﬁ!ﬂ}BKw

Because of the sequence 51m11ar1ty to human IL- 10

:3dlstr1butlon w111 be 1nvest1gated for . 31m11ar type cell _
'types - A probe spec1f1c for cDNA encodlng prlmate IL—BKW is
~ labeled, e. g. , by random prlmlng. ' B . -
25 _ IL—BKW/aleS is strongly transcrlbed in varlous T cell
" ‘tissues and clones. L : ' ST
~ Southern- Analy51s.- DNA (5 ﬂg) from the prlmary
.'ampllfled cDNA llbrary was dlgested w1th approprlate
o restriction enzymes to release the lnserts, run on a 1%
_-3Q agarose gel and transferred to a nylon membrane (Schlelcher :
' ~ and Schuell, Keene, NH) ' S
| - Multlple tlssue Nbrthern blots were used to- determlne
the smze and tissue dlstrlbutlon of hIL-BKW mMRNA. A nuniber
_ of mRNA transcipts,. varylng in 51ze from 1.0 kb to 4. 4 kb
35.. were detected ‘in most of the tlssues ‘Based on the
| '_strlngency of the hybrldlzatlon and wash condltlons of the
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~46 @mmm on by cDNA. Sout hern anal ysi's was veryrd'nmﬁymms;l'
cells, TH2 poI arized (Mell4 bright, CD4¥ cells from $pleen,” . - polarized
for. 7days with'lL-4 and anti-1FN-[err]; T201) hlgh in Tcells,
‘highly TH2 polarized (see Openshaw, et a (1995) J. Exp Med. :
- 182:1357-1367; activated with anti-CD3 for 2, 6, 16 h pool ed; T203)

and SlgnIfIC 1 4 %%_4,; l1s
f.rom spl een, ag_{ p’oIt-(:il:lres'iae(k:.l§?'r6gr'cr7lp;|:l'|§| mQQJ; %ﬂ{e(é%- tg?}%seﬂ% ag.tﬂtgrn 4, ]S;'IE'ZOO)
Cand  Mel | 4epTiced mRNAY | and AaF ﬁéffﬁlze!w (B LY Aperhers - FNA[ 8iR 4% 6,
10d ﬁ?’ 24| E g@KP\jvilféiﬂ ) usmng canedANESEL 3.1ne€hr(ommmm&aveaged)fa nouse
San unman onpbsone 1
" using .- protEHREY \Bé(lblrl%'lﬁﬁ? %g‘%ﬁ\ggn%ggs ﬁog%? ‘c?iﬂet 15 -«
-al ., (19933 ‘Scareiren26 SWEB0 66but rﬁhstlﬂaﬁﬁpﬁst mneéétltyln anYaQJfa§bﬁt to _
m.L- BKW on chgoios @chy 1ines. . TO map ‘the human:counterpart, an isolated

“human | L- BKW - c¢DNA encodin the Chr onosone ' nmappi ng is a.
standard t echni'quet®® [BLEFFD oé}ée l%\/e}élsr" fﬁ‘g’dmm OS 20 Laboratories -

(New Haven, Ghdnamyteamtiactsphagesusidendainbusd, B, sodi¥K ceddk| wasbrid panel :
with. PCR The MpRYy %ﬁ%pﬁﬁﬁﬁ%}? SoufBOREB10e RYPRINIGhkGBRSONENd, and is

Tikely, h
ExaneLE 8 PITPTIR Ao Pt LSRRGS ® 1o ok SagfffidiBiany 00 oy

cell lines ar Eo:B]:cliveﬁfg‘aGﬂlbeStDm with' Nhtl:rareiqﬁaéslsee t¢ﬂeea$ﬁ ‘sheneDMA  a hi gh'
"e}/e' tcgmf’ar egnéé} roptHE"; §;§dxltsvec Var | @ibceehRrl In@&no?ageTSCﬁe%tﬁﬂ and
sel ecte

- for 't e|r avora ertles i n hand Natural IL BKW30
can be isol at 5§ ‘F?Jolrﬁ'nzﬁ‘@feﬁ?l%& ‘BWB?F%)F&%%?B‘?\ ol -
~transfornmed cebtiwsted) o ampmopmmé)eamd@smmvece@r'rhl clon’arl fi.cation

~of the- expg esgfdodf Ol ) £hs @ﬁgllﬁ\é%g:sEY1evel %@Eﬁﬂ"-ﬂK@@?@&@QéQ&n ﬁs miy be

.'conbined wth en |neere t
~ efficiency frBRf3s" ce@1ul |1§}§3‘?§ on(?rcygupe%%la % %Eﬂgésg Iﬁﬁsg segrrents -

.can'be. ° usedifrm- :ISIJ(aImtmhod‘lies:.at |Innc61e1ata.ahe$ wheAI wve m@bedehy,
o s llbrary made from these same. monocytes treated ‘with IL- 10 .
- instead of anti-IL10, a sharp decrease in the level of IL-
l_20;._BKW expression was observed, suggestlng that expresslon of
o “IL-BKW is strongly regulated by IL-10. ' .
: Samples for mRNA 1solat10n for analy51s of mIL- BKW :
1nclude restlng mouse flbroblastlc L cell llne (C200),.
d'lBraf ER (Braf fusion to estrogen receptor) transfected e o
1252 ‘cells, control (C201), T cells, TH1 polarlzed (Mell4 brlght,_ll'
B CD4+ cells from spleen, polarlzed for 7 days w1th IFN-Y and .
- anti IL-4; TZOO), T cells, TH2 polarlzed (Mell4 brlght - CD4+
:cells from spleen, polarlzed for 7 days with IL—4 and anti- .
_ IFN-y; T201); T cells, hlghly TH1 polarlzed (see Openshaw,.
“30f' et al. (1995) J. Ezp Med 182 1357- 1367 actlvated with
anti cp3 for 2, 6, 16 h. pooled T202), T cells, hlghly THZ2 |
._ polarlzed {see Openshaw,_et al. (1995) J. Q o
182:1357-1367; activatéd with antl-CD3 for 2, 6, 16 o )
. . pooled T203), CD44 CD2S+ pre T cells,_sorted from thymus o
35 (T204) ; TH1 T_cell clone D1.1, resting for 3,weeks_after -
. last stimulation with antigen (T205); THL T cell clone D1.1,
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47 affl n|t chromatography may be used with specific odi es,
‘seé bel ow. - X" SProtein is produced in coli, msgct cel’l’cr"(ﬁyq}gré lian

- expr-ession systems Production of nouse fusion proteinas 5. an 1gG o
fusion, with an | Gase cl eavage site; |_n_4éCPS cell's . resulted: in secreted o
-product -whi ch was N-termnal blocked. - M crosequenci ng anal ysi s -
I'ndi cat ed that. the actual N - term nus was QEF.... Production of

' ibm | ar mat. er]ﬁ%llugtdntﬂ’lrcl:onA buimul eduesch prznﬂ)de:ﬂ{arrrl\éélar dlone of AQG .

. - - Reconbi.nant hunan odugced froma _standard construct i.n
manmal ‘i an :cel ¢ eﬁ?ﬁt&ngek?lcajw y RS i rp Stimy aunts with “sol ubl e

formin the neetigen (@20dencEH2E §te§-1 Cl°¥¢teﬁDq3t5e deﬂMﬁnﬂ Fomds tightly to |

“cetl ‘surface tmﬂége@glsyﬁamogndmhglfﬁalq;él ip Egﬁplﬂt&{ |S§q_eenHepar| n-15- "
treat nent causes sone rel ease glycan .. .

_ ot eo
~deficient el FeSHERE HF209¢4 ’f[%”ﬁ‘r &‘uE&ﬁ‘ﬁe p°riar Fﬁflet“h Thl Wltli"EiK’N/PLE 5:
1sol ation of HiFoll8deusitILBKEoEefes120 24 h poghed | (T30 cBRALEAT be used

.as a hybridizatipg, &fdalaeltzed to MWL eechaxtlbfa{d-&mn? Fodesl r e, spungce,
‘e.g., -a primte cel | DNA |jbrary di fferent species_can, be

screened bot hpooled (TP nﬁ%@%@és’é??’?%@ 654y HeHreHia, &ednlingd | for
- presenceé-usi ngzca mzlme uﬁaﬁimprat@‘delahybli ol izet ICHmZZEBza:IQr}dl ticons will be’

used to SJ[% ecttm t?:.mtﬁ.actreﬁsé %etgtde ﬁr% P%ﬁlz ehc' éﬂoé’)f : |

- hybri di zat' on. at'i on usi‘ng %%ienerat e probes' : ;-' -
based upon t h'éo?ﬁ@ptﬁni@e@eqhgﬁc@éiwaltledal B3R Wth%q%r?nrlCthi o
appropri ate céef@sitidl tcellat fyah splesh, of-e SiRicO DR A0 E; &Banqrmt&er gelbs - PCR

soreening | brdh Aeh Mk e8I Yedling (B, O%n%%?tgugeﬂ 336! fd' ones.

- .Sim|ar nmethods are ap speci es, yrmrphl c,
or “allelic:va?fhnt saCtlspééﬁe‘sl%rﬁP%ﬁsh (M20})g P§6Falf“'e7€F°tfrs mgrepeegespem es
hybri di zatg Ondéﬁikl’bm GHES 8F ab@edSEPQN205D] adcadphige dallll 1ieegh74sol. ate.

_ Or fragnent -restldé”?ﬁi%a)Spﬁé&f%pﬂ%%e cglfﬂline J774 + LPS + antl -IL- 10
B at 0.5, 1, 3, 6, 12 h pooled (M203), macrophage cell’ line -
o J774 + LPS + IL-10 at 0.5, .1, 3, 5, 12 h pooled (M204),
i{[:aerosol challenged mouse 1ung tlssue, Th2 prlmed aerosol
2037 ova challenge 7. 14, 23 h pooled (see Garlisi, et al (1995)
. Clinical Tmmunology ggg Immunopathologx 75:75-83; X206);
: tNlppostrongulus 1nfected lung tlssue (see Coffman, et al.
- (1989) 5g1§nce 245: 308~ 310 X200), total adult lung, normalf
I (0200) ; total lung, rag-l (see ‘Schwaxrz, et_al (1993
"25  Immunodeficiency 4:249-252; 0205); IL-10 K.O. spleen (see -
 Ruhn, et al. (1991) Cell 75:263-274; x201),“ total adult
_ -spleen, normal (0201), total spleen, rag-l (0207), IL—lO
- K.O. Peyer s patches (0202), total Peyer's patches, normal
- (0210); IL-10 K.O. mesenteric- - 1ymph nodes (X203), total B
30 mesenteric’ lymph nodes, normal (0211) 1L~ 10 X.0, colon
'1 (X203); total colon, normal.. (0212), NOD mouse pancreas (see
'.:Maklno, et al. (1980) 1kgen Dobutsu 29:1-13; 'X205); total
thymus, rag-1 (0208);" total kidney, rag-1l (0209), total -
_ heart, rag-1'1(0202); total braln, rag-1- (0203),_total
' '_35 f-testes,,rag-l (0204), total liver, rag—l (0206), rat - normall.e'
| ,_'jolnt tissue (0300), and rat arthrltlc 301nt tlssue (X300) -
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48 = @Lw%atlvely antlbodl es . ra'r»»sed agai nst hunapc.f,ksﬁjﬁ%s

will be usedvgo screen for cells which express cross-  -reactive proteins
from an appropriate, e.g., cDNA library. The purified protein or
defined peptides are useful for 5 gener%tl ng anti bodi es by standard

net hods, as descri bed above, Synthetic peptides or purified protein
are presented ~to an immune s ystem-t o generat e ponocl onal or pol ycl onal |

anti bodi es. = See,’ %res%?ﬁd%fn F308§utdiftne APaRY 31D RSs VRRY Migh ifidol ogy
W | ey/ G eene; aildshHarkpvwehutilzade ($4DBO)bright Anthbodiedds friémbxplatenry =

Manual Col d Spyd1Rg HeaPRsy Pf &B%s with The-4 asMl bheg-Bailybosics ah&gased for
screeni ng, purifi-cation, or diagnosis, as descri-bed. XAMPLE. 6:

Preparation ofitanfli Fedles Risddit TH2 {Rplanizedwigse OPGHShSVnt?l*étar]c pepti des -
_or purifi ed prosisn Jr eEps oMd.ed82: 135’b—]3r67|, haTEvaestt eirth camgein@Dat e - a

monocl onal or pal ycl gna Lisbogdy, e | Egany ( Curreht
Protocols . ﬁp Pimthot dgy RR%I& agig‘ds#@”?hv‘v’agﬁd arrllre ‘%%9)
Ant i bodi es: Al@bméamye%ﬁ{@mobraglsw |CrPé+H§Pbb$ fmaoms spleen, Pol ycl onal -
serum -or hybrgglefdazedagobel magpawtth IEN+y and apuriofiLi-af erxid)yatindns, the
“bi ndi ng reage 1S . €kt BeS Gk LReft, a{,gy,g £ :
Tl uorescenceo;M 1ﬁ+ ‘r Qghs' chﬁQ%QH @[fl zed to a su rfethe l?_or Bgnni ng
met hods. 249 13, 2A hunmed)f(‘lﬁé%el onal anti bodi es were obtained. O

those which were purified; half were:lgG and t he ot her . half were-| gM.
Most. of these ood West ern bl ot ' ents gkgp others
“stain reconbi Wﬁg 9 8?5#8%%%181 %u%ee sur ot hers

were 30 adequate fThe mﬁﬁuﬁ@hmﬁem%@qﬁd tbP@@Wﬁ‘— \Fé’lroé'leﬁplses!eé%ﬁlng via
the latter Inﬁx@&ah 88 Clé DNridREEe 8 melaet | s@acr@@hageobéma et

'Fﬁg\wrplegur&tsorf ef'f éggggft%ggt y hgg%%t%f?ern 5?0 Rgﬁii‘: gat (rarRNA
was_ prepared fardamCent to mzmmlgpggqlgzsamosome' .
PCT/U597/22975 - To map the human counterpart, an isolated human IL-BKW
'cDNA encodlng the IL-BKW is used Chromosome mapplng is a
d standard technlque as descrlbed above. See, e.g., BIOS '
20 - Laboratories (New Haven, - CT) and methods for u51ng a mouse-
| 'somatlc cell ‘hybrid panel with PCR. The. human gene has- beend
_'mapped to- human Chromosome 1, and is llkely, from mouse
: syntenlc 1nformat10n, to the 1q32 region. '

25 EXAMPLE 4z Purlflcatlon of IL-BKW Protein
- Multiple transfected cell 'lines are screened for one
" ‘which expresses the cytoklne at a hlgh level compared with
other'cells Various cell llnes ‘are screened and - selected
- for their favorable propertles in handling. Natural IL—BKW
30  can be 1solated from natural sources, or- by expression from .
_a transformed cell us1ng an approprlate expre551on vector
Purlflcatlon of the expressed proteln is achleved by
standard procedures, or may be comblned Wlth englneered
Jmeans for effective purlflcatlon at high efficiency from
- 35 cell lysates or supernatants FLAG of Hisg segments can be

used for such purlflcatlon features ' Alternatlvely,



.49 - . eI utrlated LPS and IFN—[err] actlvated rmnocytes treated W|th
elther I L- 10 . nti-1L-10 antibody.: Just as assessed herns
bl ot$:of the ‘{)?@gfzigbrarl es, strong i nduction of - I L- BK\?Vy?TTRI‘I{I%7%ygg . .

- observed in actlvat ed nonocytes treated ch 5 ant|-| L-10, whereas .. :
treatnent of these cells under identical ~conditions in the presence of

| L-10 al npst conpletely shut - - down synthesis of |L-BKW’ message.

- EXAMPLE 8: - Eval uation of Breadth of Biol ogical Functions 10 _ ’

Bi ol ogi cal ac®ffinits @fromatpuyamiy énatYeéaﬁeHSB%s"@cFl'bﬁPelet-‘ﬁe sequence and

structural hopgkegyabes Warle bglgjﬁw and I k- I'nitiall y, assays that = -
~had shown bi ol ogi caI cfivities | 1510 ne Jhesa lnclude -
~assays on human - FrREFHbHS gFogu%%% Jrﬁ)nc(?r]f&él ﬁﬁaég%t(eeﬁ%ml gr o m)ﬁlgcyt es, .

and 15 'hurraneaapcesslmmmws Pypdudtfipaces mu&qtéuexeemwrbta%eu .
surface mokeculeg48ysion, w1thha¥imﬂ;a[§en@ﬂ)é59§ge site, in C@&E\Qféﬂf[l%s wer e -

puri.fied by negat | ve_sel ection from 20 Liphera 00d: cel | s. -
- of normal ‘heaFERFLEBAGHS. SecretB% 1-3%%1%8 35 &\I)'Iq‘l %g(r})oﬁﬁ)cﬁ??%cl ear. =
cells were - Mmmoab@ambmg anelytsish Jald;@oltedl thajf thenactwakliN-ant i bodi es

~(Bect on- Di cker% % Vi ew, %d{&@.%h%f an?.Jla%OQaESHJi with Of. :
[err]CD2(Leu O lerr|1l of err! é_meu- &%g[err]l of [err]CD8 : :
(Leu 2a) burgg F%‘HH‘TIFC%PI‘PBF# Nt&ea™misys | [err]1 of aCD20 ('Leu-
_16) 100 ferr] 1 of ReCEOBifdra hifhn: JIDEBI{VBIpIr]Dduoéda@D@rVa( BCMM&&’J}d o
~ (I'mmunot ech )ﬂ'ag@“ t r t \ id JSQﬁ'g’_wN
ATCC,- Rockw 11 eh%%?gt %E gl%?) éeﬂcge%%%\%eg@ 1 gohld Ondyamd then .
i ncubat-ed ‘Wi t FTONBEE a3 Srﬂ}&?ielﬁ???:dd’plt‘é’& 58 lm‘gn&vﬁgeﬂ"é%a%x’(ﬁ?nal |
" Csl o, Norvway) taatatheasirdieireblindat tightly tof c€l lsurfagei body. bound cell's.

were separate t QRAl ¢at f ma A1ield.
Subsequent| y, %}JOtg%@%g Pa?ld t"gsd%fre Cl}| t{;'gr%m&h?sae %@'%%? um (Gemni -

Bi opr oduci§, - ¢xeab®ens, c@%escéﬁtnﬁl FeiRpSROfu BT AF & m i i
or. ‘presence OfpzlolteBMééri Jcﬂi’fldttlautl@mlls ‘maybbeutised rtlspspm@ueesteme mat er i aI
or 1 [err]g/m rrga@gﬁllan cop 5 - - V\D 98/ 28425 .

PCT/ usg7/2297§ L B0

l-, EXAMPLE 5 Isolatlon of Homologous IL—BKW Genes ”' a
20 . The IL-BKW cDNA can be used as. a hybrldlzatlon probe to
o rscreen a llbrary from a deSLred source, e.g. ,'a primate cell
cDNA llbrary Many dlfferent spec1es can be screened both
:{.for stringency necessary for easy hybrldlzatlon, and for_
| presence using a probe Approprlate hybrldlzatlon
25 condltlons will be used to select for clones exhlbltlng
' 'spec1f1c1ty of cross hybrldlzatlon ' o
. Screenlng by hybrldlzatlon u51ng degenerate probesl-" _
based upon the peptide sequences will also allow isolation
t_of approprlate clones. Alternatlvely, use of approprlate'd
':_,30 ~ primers for PCR screenlng will yleld enrlchment of ' N
. - appropriate nucleic ac1d clones - '
| Similar methods are appllcable to’ 1solate elther:-.
.'spec1es, polymorphlc, or allellc varlants Spec1es varlants
, are 1solated using cross- spec1es hybrldlzatlon technlques o
’.35:' based upon 1solatlon of a full length 1solate or fragment

from one- spec1es as a probe

€% he absence_._:"



"~ expressed materi aI ) or 1L-10 (200 U'm )' in poI ypropyl ene 96 wel | pl ates

(Costar) for wWilogtgrs N addition, i dent ical cul t-ures. vmmm:;bs i shed-
in.the presence of ITFN-[err] (100 - U/rﬂ) - Analyses of the"
expression of cell surface. rml ecul es. was perfor med by direct '
i mmunof | uorescence. Briefly, ' 10f§rr] purified human nmonocyt es were
_ incubated in phosphate ) buffered sal i'ne. (PBS). containing 1% human serum
on ice for ~ 20 mi nutes,

eIIeted at 200, x re 10 |
resuspended in 20 AL LEERRF S 'VC F‘ﬁ%@? eﬁ‘Aﬁal 231 IR Eﬁ“m %Wonal o
20 minute incudali be osed om scekes fver @eldshedi¢n expreppSxeaf-ai ni ng 1%

human serum f(?c]éfog:\e@ge U0 NRERES dd 2BSop rla@e ongg., Ceblis M@sRAixed in

PBS cont ai n| n ) ar af or mal dehyde an ana ed on FA f] ow
cytonet er %'h@BQEFbﬁlfﬁm&Jﬁ ORIz r&n’ds%@%%’ afe

expressed 55 mlerﬁh:hjﬁge@mﬁmmsthmssﬁapdandTmeﬂﬂmds, -a$hdescrildedl | owi ng -

- mAbs were used; €D | bg 4 VB _.ﬁ
"CD54 (Leu 54) ab&d@o (a Wﬁ?%%tl@%a %ﬁrlf](e@?s% F?gkﬁectorﬁgggl n)son o
‘and CD86 (‘FUNtD) ap0immpmp S¥Rteehf, ILIF2 30009k Meda PEXROLXBARAMAHE)

(Scheri ng- arftlibdghelt angss),. e.g., Coligan (1991) w 3 25

e 8 Bl s s S T
med- M@Q——@i@——@%@-—%@% o&@fgorlng FIEI%P(‘WPre-SS ' %0 .
1850 195 3% resdléing 4Hribodd8s’ are usEl- for screeningdp7 365 262

- 93/87. " 277 3688 flcaglo%x orzltﬁagn?éjas BKW deggglb%%8 14342 97/268 375

4157 1299  Purt 14 37, 1 .
58 805 50  med- . 293 1455 239 41/32 = 202)3130 152 - -
1 L- BKW ' E}&éﬁ’LE go7 Pré’;%'i‘at@&ﬁﬁ@f arﬁ&&odﬂé@(bpecﬁhﬁdc for ITBRW:

633 - 98/1éf 338
to an immune system to generate monoclonal or polyclonal :

' "ant:.bod:.es_ See, e.g., Coligan (1991) Current Protocol
_'in Trmunolo W:Lley/Greene, and Harlow and Lane (1989) _
Antibodies: A Laborator Manual Cold Spring Ha.rbor Press. S

513~ 557 605 9@3,?%1%1-_ 8% Lenr i or%:.fledl EMtA_an %Mpreé@t&ed 529

- 20 -Polyclonal serum, .or hybrldomas may be" prepared In .-
' appropriate 51tuat10ns,.the binding reagent 1s elther
“.-1abe1ed as described above, e.g. ». fluorescence or
- . otherwise, or . lmmoblllzed to a substrate for pannlng
_methods: . . . f _
| 25 A number of monoclonal antlbodles were obtalned f :
| :dthose which were purlfled half were IgG and the other .
" half’ were IgM. Mbst of these were good Western’ bidt )
reagents} Several of the others staln recomblnant ‘hIL-
. . BKW expressed on the cell. surface, and others were
.30  adeguate for 1mmunohlstochemlstry "P051t1ve" cells seen d
via the-latter'in.tonsil.Sections appear'to.be_

macrophage -like.

' .EXAMPLE 7 IL 10 regulated express:.on of IL-BRKW . L _
35 To 1nvest1gate the. regulatory effect of IL-10 dlrectly
by Northern blot analys:.s MRNA was prepared from _ '
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51 . ' 9Wenhanced the expreSS| on. of CD54 (| CAMCY)yusofiiaets -
‘and CD86, vvhereas 1{ decreased the expression of ,HLA-DR (see . Tabl e 3)
- TL-BKW furt her enhanced t he upregul ation pf CD40 D54, CD8O, and CD86 -
by I'EN-[err]. - In the presence of IFN—[err] - |1 L- BKW.enhanced t he

~expression  of HLA-DR ‘A variabl e effect - of IL BKW al one was: observed on .

the expr eSSI on of CDI¥1b; 'CDl I ¢; and. CDt4, whereas in conbination with
| FN-[err]- eluteidtedd DES | arshiTENCE WﬂoﬁOWpaFeéaF%dlmr{ err]

-al one, '-. SI 068,41 -7104 gox\prs_?%{ﬁleﬁ‘% nﬁ%gy CO86st and 2HkAsDRa th 10 -

in the presence or absence of err these results indicate

1L-20 has diffSowhexsst bdess ?f tihe &F essxP’Eﬁ"F‘r?ls c8Ffong induciion %I ecul es .
on nonocytes agpOEKWaMREA s |dbsktved in BctivEHtedchonofytds Bieatedcyidki ne

production
Psol at ed aé)de%tflr%e‘d'igndwg ure%)éta%ent % tb[qse Egﬁm xﬁ%ﬁt%éf o
Bi.oproducts, Catiditsizns &n) the presiengenP gl iohth adens AESw eilﬁf Fh'étabsence. c

or presence of goum dykrtBIOWA £ 144 06, GikiUesBad@cul ovirus expressed material).
1n 20 addition, nonocytes were stinulated with the i ndi cat ed anount s

~ of LPS (E. coli 0127:B8 Difco) iin the absence or. . presence of |L- BKWfor. .

24 hrs’ and theEXamel®1t8:at Evalegtion ofyBsrades qf Biphogigals FUpQEieps]

EEB'C/T giF ré_}ﬂfb Izg 10) B{btctgecle@l hetivitgdd @Eezﬁumv Ratrantewpsd deisearioned by -
: oF: |ntractop m c_staini in soypere
- cul tured (1 -niFReoiFH a?‘gs%"rr‘% %&l omgj:?gf%%%‘évegg Iﬁm%gr eg}gnce of

I L-BKW (1/ 100 2ol uttmrtztaaam ow$Fas ec%prtebe@dshown wapdegifaloractiydrips :

“manmal i an cop &emwsreqer@;sahea ‘The8BJ{ 1 FaTBEBAyS RS (Hamabol i 0127: B8

-Di fco) and 10 /m_ 30 dlnA(Elcen e techno di nW) for -

12-hrs, - . El%‘?r?]v\g’s% ‘f‘?fl% %{Jsb‘athgﬁ‘ Jn%c%ﬁ:é\@ 2t |

f or mal dehyme/ Pﬂ&namlntceid Edene®. minut es at RT. Subsequent ly ceI Is wer e
washed; resuspended in per meabi |l i-zation’ buf f er (0. 5% saponi n (Sigm) in

PBS/BSA 35 (Q.5%rtddiden( thaMapranitioncobatexl fsurfafe molldmdest oRT. '

Cells (2 x 10[ err]) hiedie meedktésiged and resuspended in 20 m di rectly

Conjugated a“t"Cytﬁéﬁ&%&é@%b%egé'ﬁﬁf&kihalﬁy'Hegatlve selectlon from '
R : 20 perlpheral blood mononuclear cells of normal healthy donors
o Brlefly, 3 X 108 flCOll banded mononuclear cells were

1ncubated on ice w1th a cocktall of monoclonal antlbodles :f .
_(Becton—chkenson, Mountaln Vlew, Ca) con51st1ng of 200 ul

. of aCD2 (Leu-5a), 200 pl of aCD3 (Leu-4), 100 p.l of o/CD8 '.
25 (Leu 2a), 100 pl of OCDL9 (Leu-12 ), 100 Ml of aCD20 (Leu-
~_16), 100 pl of GCDS6 (Leu-19), 100 jl of aCDE7 (IOM 67)
(Immunotech, Westbrook ME), and antl—glycophorln antlbody
_(1OF7MN ATCC ROClelle, MD) . Antlbody bound cells were_
. washed and then lncubated w1th sheep antl-mouse IgG coupled
30 magnetlc beads (Dymal, Oslo, Norway) ‘at a bead to cell ratlo'
- l:of 20:1. Antlbody bound cells ‘were separated from monocytesf
'by appllcatlon of a magnetlc fleld Subsequently, human -
' monocytes were cultured 1n Yssel s. medium. (Gemlnl o
Bloproducts, Calabasas, CA) contalnlng 1% human AB serum in .

~.35 | the absence or presence “of IL-BKW (1/100 dllutlon L |
baculov1rus expressed materlal or 1 ug/ml mammallan cop 5 :
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52 . peﬁﬁﬁﬁﬂhi zatlon buffer for 20 ninutés at’ RT. _ Thﬂnﬁﬁbﬁﬂ&%ﬂg
anti-bodi es were use |L-1[err] PE (364-3B3-14): |L:6- PE (M- . 13A5)'
TNF[err]-PE (MAbll); ‘GW CSF- PE (BVD2-21?&1) and IL-12-PE . (d1.5.14)
(Pharm ngen San Di ego, CA). Subsequent cells "5 were.washed twice in
Eiggeabliizatlon buffer .and once in - PBS/ BSA/ Azi de and anal yzed. on

can ow cytoneter. (Becto en ntai n'.View, sults
ar e _expr essed<¥Bregsed “}5‘6§Fi‘?£)e <?,reIII'."sgg @9@5{%& b’?&%]é@(?@p?’ Bﬁs&fe:y- of . -
“thé  positweel polident i(Qnstar)Taolre40. had. In addition, identical -
TABLE 4 ~ Ei{eeds wiirel ks BV iheay i AKiNG greadueti 6 1N-yUIEO0 monocyt es
15 - _'(Wblntracellular stalnlng/nean fl uorescence. |nten5|ty)
lL-1  1LUeml)-.- " TNF - . Medium
4 g L--BKW (iﬁé-ﬂfées of7%6®<pressﬁié’ﬁlcﬂr2 cell4éﬁﬁ£5ce moleculk®S (5

Lerrlgl rT“) 771 Yg%éég?formed ﬁ{ré@ﬂect g.ﬁ\(n&égéluores enie LIﬁlﬁfE&? BM 1l 613 |

75/ 458 TNF
medium - OL8R purifizgy gman monpcykgs were m_cniam@ 11y @hopghate . 57/ 93
93/ 575 ¢ 7ob§ﬂfered sallneLP&e{ﬁ dot}aimd )1% himhh7derum odhédbfor 79/ 498

LPS + | L-BKW . 79/1 [err?iél'%rfoml%g‘?%ﬁ 200 x dé_}@@éﬁgduced .t:he

expressi on of 2( ) mpn aman
~nonocyt eslq Tabesusyended$naPdonl PE ondBEEE %%@pﬂé@a &h’lépwﬁﬁﬁs@l _
cytokines in aado€fonal qependestintanaeion Addidel, 08edfs Mer@(\&élsned in -

RTINS B 0 1L o
al one. 25 .  alone. Cells were flxed in PBS contalnmg 1% :
L ' paraformaldehyde and a.nalyzed on FACScan flow’ cytometer
15  (Becton D:.ckenson, Mountain VJ.ew, CA) and resu.lts are o
expressed as mean fluorescence 1ntens:.ty in Table 3. The
' follow:Lng mAbs were used: CDllb (antl—macl), CDllc (a
gp150/95), CD14 (Leu-M3), CD54 (Leu 54), CDSO (ant1—BBl/B7),
B HLA-DR (L243) from Becton-D:Lck:Lnson and CD86 (FUN 1)
20 (Pharmingen), CD64 (32.2) (Medarex), CD40 (mADb89) (Schering-
. Plough France). R : T

© TABLE 3

25 .' ; Effects of IL BKW on the cell
B ' surface phenotype of human monocytes

Exp 1 CD11B  CD14' (D54 cD80  CDS86 HLA—DR_ CD40

med- - 261 976 - 159  16/33° -39 1522 281
IL-BKW 202 1eso.=-5195 ©39/69 '217 495 249
IFN- 307 365 _pzsz 93/87 - 277 3688 697 .
IFN + IL-BKW = 222 275 .. 342 97/268 375 4157 ° 1299~ -
t=0 668 - 1414 ~° 37 . 1 58. 805 50
med- ©293 - 1455 - 239  41/32 202 ' 3130 152

. IL-BKW _ . 446 607 ¢ 325 91/66 . 299 2190 123 -
IFN- ' 513 557 605 96/88 . 227 5664 < 481 -

IFN+ IL-BKW 485 529 633 98/181 ° 338 7318 702
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53 S TABLE 5 _ fects

of IL- BKWon“(SﬁWzﬁe . -7 production-by hunﬁ(ﬁl'wa’a%fes 5 -
IL-1b IL-6 - TNF | L-10 .. _ GWCSF  nedium

0. 2.229 0 - .0.007 ._51- 0 -~ LPS(ng/m)" -_:",-0;321,
29 4,735 - 0.867 - 0.828 i 1000 - 100

.0 36.78 '4.683 -~ . 1.417 0.371 - 10 .0
37.06 . 2 156 II.- BKWZ&ﬁmnced ﬂh@%{pressz.on of CD54. ](ICAM—l) , @80

- 36.22 QE’%}% - '
27.9 . 1 8%&@ CD86b as 1t0de6c7r%ased %%?E%Q%ressz.on of H]‘..Z-\l-—-l{kffi:s)gsee4 637 -
93. 02 _ lzT@@le 3). EL-BEW furt her(ﬁﬂganced theé. upregfbgﬁaon of CD40, 100
3.921  82CP64, CD8O, 84@ CD86 ly JLEN-Y. ' In W@opresence of IFN-Y10 |

4.024 - 242 2. 744
85. 66 & (-)%’GBKW enr.’n%p%g the %x%g%ssmn S¢ Rt resul ts e%p‘rr%glsaeb GT.nJEfﬁ"gf':M) o
Similar resul ©f %rmbﬁlém%ﬂaﬁh%bﬁ%"?{ng%e ¢ ofrRuasgAon of \eRllkysessed by
~intracytopl asabDtlst aamd repl4, | WhekeEs niducenbloat bxpresyi MNﬂY ittl-1; IL-6,
and TNF{err]. by aancgpf'%Hsaeae@ressfoadaga&&t#paméaaeo'fﬁﬁsﬁaaoha the

per cent age of p05|t|ve cells as the fluorescence intensity, . -
“whi ch refl ect Singe IL- 1quﬁgffb¢t%§/t®5l4ne05?%d% péﬁdcféﬂ‘A‘DRrLF’Sthnduced'
the expr edsi @heofréderie bk- Sbsamce TNFIENr], thedeadebuliten ioBiche8KW. 15
to these .cul tyre ase r.oduct.i on nced
_productl on \/vals‘l"li"f)l s%# %Qekfac?r gﬁS? acuhfof\%clr%usgéz;‘lm’E © exPreSS§?n onf e%g'riessed
nmaterial . - Sesufdbte moleculesCon MRIHQRQMLSSORS| EOMARESh tEyFe'ka production

“by. human 20 peripheral blood mononucl ear cells (PBMO) .
Total PBMC weme i sefeéed Jf am-Brifan coadokint pesdmdtion’ bjaaahma:cy donors by )
centri fugasi on thrmughcyteml | - hypaque ‘as . described (Boyum .et al-.) and :

cultured in Yssel' uﬂgg'ﬁgﬂoc tegcﬁgrg'1§3fy@%9d5§téésd;%bééaéﬁé7cﬁ¥9ured
cont ai ning 1%, hurran ‘AB 25 ser umin the absence or agsence of ‘1. L- BMN
_(1/100 dllutléﬁ Yssel's medium (Gemlnl Blopro ucts, . Ca asas, .

contalnlng 1% human AB serum in the absence or presence of
. - IL-BKW (1/100 dllutlon baculov1rus expressed materlal) In'!”
o " 20 ¢ addition, monocytes were stlmulated w1th the 1nd1cated '
amounts of LPS. (E. coli 0127 B8 Difco) in the absence or
presence of IL-BKW for 24 hrs and the: concentratlon of
_ cytoklnes (IL—lb IL- 6 TNFa, GM—CSF and IL 10) in the- cell
. culture supernatant was determlned by ELISA .For -
25 :rlntracytoplasmlc stalnlng for cytoklnes monocytes were -

” :cultured (1 mllllon/ml) 1n 'Yssel's. medlum in the absence or
presence of IL—BKW (1/100 dllutlon baculov1rus expressed '
'materlal or 1 mg/ml mammallan cop 5 expressed material)

' “and/or 5 mg/ml LPS (E. coli 0127:B8 Difco) ‘and 10 mg/ml
'_30:2'Brefeld1n A (Eplcentre technologles Madlson WI) for 12 hrs

| Cells were washed in PBS and incubated ln 2%
'formaldehyde/PBS solutlon for 20 mlnutes at RT .
.Subsequently cells | were washed resuspended in S

: Npermeablllzatlon buffer (0 5% ‘saponin. (Slgma) in. PBS/BSA

35 (0.5%) /Azide (1 mM)) and 1ncubated for 20 minutes at RT..
Cells (2 x 105) were centrlfuged and resuspended'ln 20 ml
dlrectly conjugated antl—qytoklne mAbs dlluted 1 10 in



_ béculbvrrus expr essed nﬁteriak)ﬁ_'tbl%S*Meré incubated_af.Z- 'ﬁMXf106- ]
~cells/m in gRylsgagr activated by PHA (100:ng/m) or - |HeTAUsoig¥erd ) m ) -
(R&D Systens). In addition, PBMC were - WD " 98/28425 :

PCT/ US97/-22975. . gy .. 54 - cultured with
| L-10 alone (100 Wm) or I'L-10 in conmbination . _ wth |L-BKW(1/100
dilution bacul ovirus expressed material) - . Cytokine secretion was

det ermined in supernatants harvested .. at. 72 hours.py cytoki ' ific .
ELISA . 5 P.e_ngeabfr l—%l‘%\’/\??%‘hﬁ%& ?ﬁﬁ%%?‘e%%ﬁeéna{éfl‘fb %ﬁ%ﬁ?%"?ﬁgﬂ L- 10,
~and | FN-[ enpibodiempuereseeedrafilele) PE (R4 REPTRAL: 1AL BrRFedMBfited
the production3gd) ) Lenfro-PF[(@as]L) ;| oMlOsrapel (B¥82lelc]llwhemdPRMC12-PE wer e
activated by PHA or 11-2.  1L:10 inhibjited tQ§r10--gg0dUCti n of 1l-6, '
TNF[err], and(FERF ¥4 PHRFBIRIRT Sofi Daeyom @Y - S ..i%ﬁf"&@w LEBRW - PHA,

| L-2, or c®rbivessiwenshedf tiicBKl perhieabiltidthen PuAfer dnd 2nce in -

" TABLE 6 15. - . act §.87 243 BKW 8n el et i PBNVC
pevc . EBS/ Bga i én&ﬁ\ﬁ%igr% %&/%fi@;%.%b@%ﬂ |. FN-%Ee??i@.%-IP |
‘medi um- . - Dickenson; Mg@pgqu 1ew,,CA)0- Resultﬁ_eﬁq_express d ) g% iL-10
(100 Un)  positfvdHells and mearD fluorescerE intensity @£ thel L- BKW o

(1/100) -+ .. 00290 . 1. 295 0.004" |L-10 +
IL-BKW  1q p°.sb.g§§%%°p‘.‘l"f‘t?&%’ '_I'Iéble_;"NT 0.7 PHA (100
‘ng/m)" T 5491 . - 0.652  0.637 1.05° IL-10" ~ - -
0.279  ~+ 0 - NI  O0.0f8LE 4 IL-BKW - . - . . 67.06
3.31. .~ 4.556 . - 5.742- ' 1L-10 + |L-BKW - 1.129 . 0 '
'NT - -~ 0. Effects| p£2ILB{YW Whntytokine prodygtijon by hupan jmpnocytes 274 _
0.895 - 1%[-10 (% intracellular staigpigg/mean fluoregcence integpity) 0.01 . -
| L- BKW. -~ . | - . 62.34 .0, 621 . 10.04 1.507. - IL-10 -
. . . =5 -1 -7 - : . .
£ IL-BKW 3.456, 1m0 g o R 08’51 B R
' . IL-BKW - (1/100) 79/300 . 67/182  44/627
. LPS (5 pug/ml) - 67/456 . - 78/404 ' 78/1524
LPS + IL-BRW  77/613. . . 75/458 - 77/1573
o - IL-1-- - - IL-6_ TNF -
: . medium . 9/58 39/65 . 7/15%
IL-BKW (1 pg/ml)  57/93 7 . 93/575 70/547
LPS (5 mg/ml) .. 77/174. ~  94/716 - 79/498 :
LPS + IL-BKW - 79/172 - '96/1106 ©o8L/728

| TL-BKW induced the expression of IL-6, TNFe, IL-10,
20 IL-1b, and GM-CSF by human monocytes (Table 5). LPS also
B .in_duc'ed' the expression of these _cy'tokJ".nes' in a dose '
de‘pend_ent' manner: . A'ddit-'.j_.on' 'of'-I'L-BKW :|.n conibir;aﬁiqn.-w_ith E
LPS resulted in an enhanced production of IL-6, TNFC, IL-10,
, '_IL—lb,__ and GM-CSF as comp_are_cj_i'. to either LPS or IL—__BKW 'alone..



'-resuIts expresséd in ng/n; NI' not tested '20 - D.- Effects of IL- BKW

‘on prollferatlon of - human perlpheral ' bl ood nononug,

“(PBMC) .- WO9B284%%} o) PBMC wer e i sol at ed from buffy ‘coats é? norrra’lf
heal t hy donors by centrifugation through ficoll-hypaque as 25 :descri bed
(Boyum et al..). - PBMC were cultured: in%00 m -~ Yssel"s nedi um (Gemini
Bi-opr oduct s, - Cal abasas CA- - containi ng 1% hurran AB serum in 96 vveI 1

- plates (Falcon, - S V\D 98/ 28425 - .

PCT/US97/ 22975~ = = ABLE 5 : AR
~Becton-Dicki nson; NJ) in the bsence or en |nd| cat ed amounts . -
of- IL- BKW(namraIran cop5e§a§r§g @'ﬁ? IIs were:cultured in.
medi um al ope of in canbi FOSH W°?hby1 o ?_c%: &D Systems) for 120

hours. - 5 ®3H Thyni dine (0.1 nCh)_mas_gdded duggkng the. lasig si x hours GM-CSF -

of culture ang gtk Thyni di ne incorpgrationavwgs determingd by o oohi qur d o - |
scintillation Gounli0g. Resultg sne expressed as . g, 738BaN CPY&af 0.828

_ trlpllcate cultures. igoo |-L- BKW i nduces a IowIeveI of. prollferatlon :

~of PBMC in 10  a dose deffendent mafner. $&d8Tabl e #-.6831n addit4idn, .| L-BRR: - -
enhances al so in a dose Jd)ependent ®anner BheSpr ol i T &r186i ve 1. 2rlésponse°cﬂ‘3° '

‘PBMC'to | L-2 S 1. 0 ' 36.22 TABLEQ:BO$5 - 0.918 - Ef fect o
of IL- BKW'drT p{r&eﬁﬁ)eratlon by PBN{EO C oL 2T.9 |- BKV\H\EAN o ,'S ELE 04673 -
IL-2 - VEAN S. D, (ng/n1 . 100 Lr o
1000 - 5894 Z@ﬁﬁ._; 4637 L33"326 '_12°§858 2.33100 ks
6430 - 1877 - 100 | 48§ﬁ7 822470  9.843 . . 1:19]94 35109 ¢
1384 . - . 3648 . 4.&6058 - 142.2 - $7108 . 191®6 . BIBE
24859 - 6014 - 1 12.744 2355 66  ~ 6006.. . =~ D58 - . 0.852 =
22738 . 3379 S 190 o 75 . . . 23323 -
4266 =~ . . (resu]]ts3expressedlﬁ’5ng/ml) 49 ... 22528 2979

o .- - 100 4 - 17961 - 3839'“' results

: expressed as cpm +/- standard devi atron L
' Slmllar results were obtalned when cytoklne productlon .

o was assessed by lntracytoplasmlc stalnlng - IL-BKW induced
- 10 'expre551on of IL-1, IL~- 6 and TNFo. by human monocytes as
1nd1cated by an 1ncrease in. the percentage of p051t1ve cells _
- as well as the fluorescence 1nten51ty, whlch reflects the .
quantlty of cytoklne produced per cell. . LPS induced the
expression of IL-1, IL-6, and TNFa, and addition of IL-BKW .- -
'15 to these cultures further 1ncreased ‘this productlon - This
' enhanced productlon was observed for both baculov1rus and

o 'mammallan expressed materlal _ See Table 4

IO ;' Effects of IL—BKW on cytoklne productlon by human o
20 . peripheral blood mononuclear cells (PBMC). - - -

, . Total. PBMC were 1solated from buffy coats of normal
“healthy donors by centrlfugatlon through flcoll-hypaque as
f_ described (Boyum, et al.) and. cultured 1n Yssel's medlum "__
(Gemini Bloproducts, Calabasas,.CA) contalnlng 1% human AB df.

' 25 serum 1n the absence or presence of IL-BKW (1/100 dllutlon .
o _baculov1rus expressed materlal) Cells were 1ncubated at 2-_
x 106 cells/ml in medlum or actlvated by PHA (100 ng/ml) or -

_'IL 2 (100_U/ml)_(R&D_Systems).p In addltlon, PBMC were

333 .



The native, reconbl nant and f.usi on pr ot ei ns ‘woul d be - tested for
agoni st and , g St actl vity in many other 20 . bi ol ogi C%ngyst ens,
e.g., on T-cel ceI I's, NK, : nacrophages dendritic cells,
hemat opoi-eti c progenltors - etc. use of the 1L-10 structural
rel ati onshi p, assays related.to- 1 L activity woul d anal yzed
| L-BKWis evaluated for- agonl st or ant agoni st actl Vi ty 25 on; transfect ed
cell's expressing IL-10 rece tor and controls {5‘3
(1993) Proc. Rattyred zdthslh-1Q gdogg (100 ‘1’1‘%7%1’2’%110 . g %ﬁlatl(%%)

- Mol . Cell. Bi ﬁith Jﬁ.w-(l/loo 5G93%tdod bacylotirak; e#ﬁ:%)ed daténialiol .

_ ég/ %gg% / %ggggytoklne sec¥@t?§ﬁ %@éetermlned in sugernatants hervesB%tesdé d o n
part, ‘upon thetsi3 t}’tﬂq}rsabyh%ﬁﬂ]@w FBefifig ELISA. the | L-BKWis: eval uat ed
for effectsin macrophage/dendritic . cell -activation and anti gen -

presentation assayg,. &»@%huced e&ge&b&esm&@w TN anshy Olirf eoat ke in.

" response to anti gen . , nei¢c -sti_mul WA Mal ef yt
response Lo Al aol ol (daes 10, Shon PSR e R PR, |
(11991) J. EXpthé/E;ﬁt-oth:ﬁtlﬁﬂ."LSeBZH; EFl uNEatlnb—lte,t aald. IFN9P¥hen PBMJ. | munol-. -
147, 3815-3822;: Fi orent| ng 91) _ 146: 3444- 3451 ;. '
and G oux, et‘"’%‘ﬂ:e FadoEre kg % 1&9‘ 4. gjﬂme(a the JL-BRWwi Il T

al so be ekl uﬁ?@@lcf‘bﬁoreplfeé%ssow cepf IFN-%EP P MDACEIYRELSR Hay be
~based, - e.9., Py ﬁI—B@ebv pHA, (11292) ok NéGiFIat 1 bABLAP | 1L -BKA6F: 669, ‘and

_Schvvarz et al %P? ]‘.]. ImTunot her. -16:95-104. 15 = B cell. growth
and .different F%{W%ﬁ t SU9f1 | ~anal yzed, e.g., by the nethodol ogy .
described, e.g., in .Defrance et al . 1992) J. Exp Med. 175: 671-682;.
Rousset ,; '. - et-al (1992) Proc. ml 6Sci. USA 89: 1890- 1893; -+ -

i ncl udi ngt g@ and ct Or.,.assa | ke COS7
super natants, N I—Eq%gcétrﬁj %h@é@ tgyt\‘/&cmfp gggﬁ%’?mn % I nterfere
wi.th human B | assays. .  yp-g. - Al.i.NEroef erencgslglted hﬁ:“Nelyn are

i ncor por at ed lcgjgnn by .~ referengg.ip the samg extenty.a¢if each o

i ndi.vi dual 257, RyYbligeatian or pateni.igpplicati o vas specif i cal'ly and
i ndividual ly indikgafi9dod)o be i ncor par. ed ed by deigerence .25 I to.e0t i rety

for al'l purposgso + rr-mxw- =~ | 0.339 n 0. .- NP 0

PHA (100 ng/ml) _"'5;491, . -0.652 - - ‘0.637 ° 1.05.

~ IL-10 . .. 0.279 - o~ 0 - NT . 0.004
- IL~BKW o 67.06 " ©3.31 . 4556 - 5.742
IL—10 + IL BKW . 1.2 - 0 . - - .NT JER P X

' Iz-2 (100 U/ml) . a4 o0.216  3.224 - 0.895

. IL-10- ' . . ‘o0.88 . - -~ 0O -~ . NI S 0.01 -
IL-BKW e 762034 ©0.621. . 10.04 ... 1.507
IL-10 + IL-BKW : 3.456 0. .~ NT = '0.081

results expressed iri'ng/mi_; NT: not tested. p

' 2-0 . D. Effects of IL—BKW; on prol:.ferat:.on of human per1phera1
L blood mononuclear cells. (PBMC.) :
. Total PBMC were 1solated from buffy coats of normal )
-__'healthy donors by centrlfugatlon through flcoll—hypaque as
25 'descrlbed (Boyum, ‘et al ). PBMC were cultured 1n 200 ml
| Yssel" s medium (Gemini. Bloproducts, Calabasas, CA)

contaln:.ng 1% human AB serum in. 96 well plates (Falcon, .



Many modi ficati dns and vari ati ons of. this invention can be made W|thout- |

. departi ng fr%b%%n%m ri't and scope as will. 30  be appareni,ﬁ,}lgshﬂ

skidlled in the The specific - - -enbodi nents -described herein are _
of fered by way of exanple  -only,. and the invention is-to be lim ted onI y"
by the terms = of the appended clains,%long with the full scope of"

equi val ents to.which such clains are entitled. -~ WD 98/ 28425
PCTLUS97/ 22975 : ' 57 '

SEQUENCE LI STBNGCOH-DlCRIII)SOEEI\IEﬁALlﬂ NheRmm or5presence of (|) APPLI CANT
~Schering. CorthaitéEEd amounts of(Iﬂ%BKW ThEﬁﬁXilaNV xpEdEERId an '

- Gyt oki ne; Rel-at gents GEId NUI\/BE S ENCES: 7 R
(i) CG?RESPd%ER@eQ |§§§ls were o Ttured %&BBR g%% °%5cfer i ng- Pl ough
Cor porati on combination withpB)0GTRERT ILEQOOR&EISMENQ) HEox Rhdouss .

(O CTY: Keni hM@ﬁﬁﬁhdlne (0.1 mC1) wdHQh SLAT, rﬁb the last six hou&g) | o
COUNTRY:* USA . 07033 g%& COVRUT READABLE_. ;
FORM " : of cultune%angEE#t*ﬁ eFFBE%§poﬁaﬁ%on was determine -
COVPUTER: Appléqﬂb@lsuxnﬂlllatlon countlng (CBeiﬂﬂﬁﬁﬁirHGESMSiiﬁdd hBCIHtOSh
7.1 ofSQEI%tA\”c‘HlQ%QEL Wrd-7.5.3 25" . (vi)
- CURRENT - APPLICATI DATA: A) _APPLI.CAT!I ON ‘NUMVBER:. PCT .

(B) FI LI NG DATE: 232'1'@@’ iggpces a low level of @r%eﬁseﬂamﬂfa\?%om 3

10 - a dose dependent manner. See Table 7. In addltlon,_IL -BKW -
enhances also in a dose dependent manner the. prollferatlve '
' response of PBMC to IL-2. R '

)
_ . N TABLE 7 o
15 - Effect of IL-BKW on prollferatlon by PBMC RO
' . IL-BKWMEAN . S.D; . + IL-2  MEAN . .S.D. _
(ng/ml) . _ - - (100 U/ml} "’ o .
. 1000 - 5894 -~ 2655 = - 43426 .12858
333 6430 . - ‘1877 - . - . 48187 C 2470
‘111 3510 - 1384 - 36435 5058
© .37 1016 331 o © 7 24859 .. 6014
‘22 235 60 ol 22738 3379
4 190 . 75 . 7 [-23323 . 4266
1.3 175 . ... 48 . 22528 2979
0.

100 S 4 R - . .17961_'-' 3839

results expressed as cpm +/- standard deviation

The natlve,'recomblnant and fu51on protelns would be
tested for agonist and antagonlst act1v1ty 1n many other -
20 biological assay systems, e.g., on T-cellsl ‘B-cells, NK;___'
macrophages, dendrltlc cells, hematop01et1c progenltors,..-_
. etc. Because of the IL- 10 structural relatlonshlp, assayS-d
- related to IL-10 activity would analyzed ' L
_ IL-BKW is . evaluated for agonlst or antagonlst act1v1ty
_.25 on transfected cells express1ng IL 10 receptor and controls-
A See, e.g. . Ho, et al.. (1993). 2;,gl_ﬂaz_l_éged__ﬁgll_HSA 90
o 11267—11271; Ho, et al. (1995) Mol. Cell. Blol 15: 5043—
. 5053;and Liu, et al. (19_94) ;L____r&l_ 152:1821-1829.



(Vi |) PRI CR APPLI CATI ON DATA: - | (A) 'APPLI| CATI ON NUNBER us =

60/ 034,151 -~ (B) FILING DATE: .23-DEC- 1996 35 %y&vn PRI'OR
APPLI CATI ON - HG8 8425 ~ (A) APPLI CATI ON NUMBER USERY®IZ2%89
(B) FILING DATE: - 15- APR- 1997 o (v. i i) ATTORNEY/ AGENT | NFORMATI ON: 40
(A) NAME: FOULKE, CYNTH A L. 56 (B) REG STRATI ON NUMBER: 32, 364
(C) REFERENCE/ DOCKET NUVBER: DX0683K . (ix) TELECOMWUNI'CATION
INFORMATION: 45 .~ . (A TEL EPHONE: (908) 298- 2987

(B) TELEFAX: (908)Basedp388 part, upqrR)tHeNFORMATIEN RORoBEIY |t ND-10, 50,

(i) SEQUENCE %ngﬁa] 3V ePaluated for effect (A nh@%ﬁ&gé{@ld&%%@cpa' rs.
(B) TYPE: nucl eﬁ cid l_ I% sin
08/ 28425 . actlvatlon and antlgen Presen atlon assa ﬁm:??6§§%/22975

58 'cytoklne PABICEOPOLOEY priolageration in respdndd tMORECURENTYPE: -
CDNA 5.5 ‘or biXe e;rfeﬁwg'élmulus See, e d&ha%“ﬁéi‘&‘{m @Sa1,

B) LOCATI ON A
Bhel R k3881 4 s 7 G A (el e o100

(1991) _Exp. Med. 174 915 924 Fiorentino, et al. (1991)
_ g_,__ln_mm_l_ 147, 3815~ 3822 Fiorentino, et al (1991} J__
. Immunol. 146: 3444 -3451; and Groux, et al. (1996) ‘. Exp.
10 j_Ji_ 184:19-29. R L ' -
IL-BKW will also be evaluated for- effects on NX cell
stimulatlon- Assays may be based e.g., on Hsu, et al. '

__'(1992) Internat. Immunol. 4: :563- 569 and Schwarz, et a\l
 (1994) J. Immupother. 16: 95 104.
15 . B cell growth and dlfferentlatlon effects w1ll be

'-analyzed e.g., by the methodology descrlbed ‘e.g. . J.n .. '

" Defrance, et al. (1992). J. Exp. Med. 175:671-682; Rousset,
et al - (1992) Proc. Nat'l Acad Sgl USA 89: 1890 1893;
J.nclud:l.ng IgG2 and IgA2 sw:.tch factor assays Note that:

20 _unllke cos7 supernatants,, NIH3T3 and cop supernatants
apparently do not 1nterfere w1th human B cell assays e

a1l 'r'eferences cit_ed h_erein are incorporated herein by
_ reference to the same _extent-'as if each individual. '
. 25 publication or patent- appli'catio'n was specifically and
' individually 1nd1cated to be ;.ncorporated by reference in
' its entlrety for all purposes B . _
- Many. modlflcatlons 'and variations of this :anent:.on can .
. be made w1thout depart::.ng from its spJ.r:Lt and scope, as w1ll
30 be appaxent to those skllled J.n ‘the art. The spec1f1c
) embodlments described. here:.n are offered by way of exam_ple
only, and the 1nventlon is to be limited only . by the terms
of the appended cla:.ms, along with the full scope of
- equivalents to ‘which such claJ.m_s _are entitled. . :



| (xu) SEQJE'NCE DESCRI PTION ‘SEQ ID'NQ 1. 15 CTTGCCTGCA AACCTTTACT

. TCTGAAATGA ACC T(IIBACEIIBA ACCTTCCACC . - o
“CCTCTGATTG GT& A’é"’“ 'AAGGTGCCTG TCTAACTTTT CTGTAAAAAG = %@% i%d e
"AACCAGCTGC . CTTCX:A(XBZA(S CCAGCCCTCA AGCAT T ACAGGACCAG AGGGACAAGA o 18()“
CATGACTGTG ATGAGGAGCT GCTTTCGCCA ATTTAA AAGAAGAATT GAGGCTGCTT C”240,3fl
'GEE%EEAAGG CCAGGAGGAA CACGAGACTG AGAG ATG AAT TTT CAA CAG AGG ' I 292
25 S "~ Met Asn-Phe Gn.dn Arg S
-48 . -45 'CTG CAA AGC CTG TGG ACT_TTA GCC AGA CCC. TTC TGC CCT
CCT TTG CTG . | leu d n SE‘FQUE%?P ﬁ’?%uﬁ"ﬁr Leu Ala Arg Pro Phe -
'(ysPH)Mo S -35 '
30 GCEE) EEH%% TEPRETION o GG ATG GIT GTG CTC. CCT ‘TGC CTG GG TTT
388 = AI a Thr A quﬁcﬁnsg@rlg@owrayfgn Val Leu Pro Cys Leu Ay Phe
-25 -15 35 . T ACC CIG CTT CIC TGG: -
AGC CAG GTA TCA Cm) %@Lﬁé@ M\T‘ﬁéﬁ\. @Aﬁna-ﬁ.-[ﬁx Cytok1ne;43€1ated ReaEéHtsLeu Leu
LeuTrpSeanVaI SerGyAIaGnGyGnGuPhe,'“--10 :
-5 .. 10 (iii) NDMBER OF SEQUENCES: '75 40  CAC TTT .GGG CCC TGC CAA GTG .
AAG GGG GTT GIT CCC CAG AAA CTG TGG "'--: 484 ~  Hi's Phe Gly Pro Cys -
dn Val Lys Ay \/él") \%’FRW Séu ' 10 B
15 2G5 ’;22“53 < °f§Fé°‘AAA GAC ACT ATG CAA
GCT CAG GAJ AAC ATC . (o) 3 2 mhé" SJ bre~trp- Aaval Lys Asp Thr
‘Met . A@.n Ala A@n Asp: AS(B) TQTE NT- - 30 '
35 - ACG AGT CIXZ(ﬁxlaoﬁﬂiﬁyﬁﬂﬂaACﬁKS Cﬁ(B Gﬁ(B(STT CTG C¥¥3 A¢K3 GIC TCG C¥¥T Co
580 - . .Thr Ser AIa(ArgzIbewmmu an GI n"Gu Val Leu-@n Asn Val Ser Asp
50 40 45 B0 - . GQT GAG ACC
TGT TAC C¥¢ GIC CA® m?lﬂ?%ﬁ?&%ﬁg TAfCJkTTG AAA 628' - Ala
du Ser Cys Tyr Leu V o A Phe Tyr_Leu Lys . 55
60 o 63{& OPERATING SvaTmM: Macilbosh 7.1 WO 98/28425
PCT/ US97/ 22975 . (D) SOFTWARE: Microsoft Word 7. 5.3 1.-

(vi) CURRENT APPLICATION DATA:
(A) APPLICATION NUMBER: PCT
(B) FILING DATE: 22-DEC-1997
(C) CLASSIFICATION*'

36
o {vii) PRIOR APPLICATION DATA: L
_ (A) APPLICATION NUMBER: US 607034, 151 ;
(B) FILING DATE: 23-DEC—1996
35 (vn.) PRIOR APPLICATION DATA

" {A) APPLICATION NUMB_ER Us 08_/842.,65-9"
(B) FILING DATE: 15-APR-1997. ) _

L (vn:._) ATTORNEYJAGENT INFORMATION: - : R _
a0 (A) NAME: FOULKE, CYNTHIA L. S e o e
' ' (B) REGISTRATION NUMBER: 32,364 ' T
(c) REFERENCE/DOCKET NUMBER DX0683K

- (1x) TELECOMMUNICATION INFORMATION '
45 . {(A) TELEPHONE: (908) 298- 2987
: ' '~ {B) TELEFAX: (9_08) 1298-5388

{2) INFORMATION FOR SEQ ID NO 1' .
50 '
’ (:l.] SEQUENCE CHARACTERISTICS

(A) LENGTH: 1700 base pairs -

- (B) TYPE: nucleic acid ..

(C) STRANDEDNESS: single .



59 '_ ACT GTT TTC AAA AAC TAC CAC AAT AGA ACA GIT GAA GIC AGG ACT <

. 676 - Thr wabsﬂ]ﬂs Lys Asn Tyr H's’ Asn Arg Thr VaI A u VakctwgeiBasrsLeu FH
75 : 85 5 - AAG TCA - TTC TCT ACT CIG
GCC AAC AAC TTT GIT CTC ATC GTG TCA CAA 724 - Lys Ser ‘Phe Ser Thr
Leu. Ala Asn Asn Phe Val Leu Ile Val Ser §§r1 o h - 90 _ -

- 95. - . 100 10 CTGCAACCCAGTCAAGAAAAT GAGATGTTT TCC -
ATC AGA GAC AGT CCA anProSeanGuAsnGulVEt Phe_'
Ser |Ile ArgAsp Ser Al atD) TOP%ZgGY lme'I%OS S - 110 - . .. s
115 - CAC AGG({iGGudrkFute @résl A-oiAC CGG AGA GCA TTC AAA CAG.TTG GAC GT A
820 15. Hs Arg Arg Phe Leu.lLeu Phe Arg Arg Ala Phe.Lys Q@ n Leu. Asp Val
120 .5 " (ix)LBEATURE: . L. 130 GAA GCT CTG ACC AAA

-GCCCTT(XBGGAAGTGGA@)ANMMEYGHSACC © 868 __GIuAIaAIaLeuThr,
Lys Ala Leu Gy Gu ValB)AQQFAIPF@T L E13-1842 Thr 20 135 - : 140

145 . - TGG ATG CAG AAA TTC TAC. AAG CTC TGAATGTCTA
GACCAGGACCLOTCCCTCG:E@CF?ATURE Trp Met A 'n Lys Phe Tyr Lys Leu.

155 25. TGCCA CTGGT@IE@%F%F%E 1CA AACAGTCTCC CTTCCTATCGC -

- TGTTCACTGG - 982 TGGCCA TGGGTCCCAT TCTTGGOCCA

GGATTATTGT CAAAGAAGTC 1042 30. _ ATTCTTTAAG_ CAGCGCCAGT GACAGTCAGG :
‘GAAGGTGCCT  CTGGAT @kihGsHdobhésACRScRIpTTON 1 GRQ ID No:lACAGAGAAGA TTCTTGTATT
TATTACAACTLSCTATTTAATT AATGICAGTA-TTTCAACTGA . 1162 .. AGITCTATTT -

ATTTGTGAGA CTGIASGTITAA GOT CPYBCICACTHBARZGAT AITFCATGOJGEAANGECA ACODIZCRT: - . 60 - ©

CTTCTTTACC CCTCACAATC. CTTGCCACAG TGTGGGGCAG TCGATGGGTG CTTAGTAAGT . 1282
. ACTTAATAAA CTCEACATRIAFS ﬁ#ﬁ%&%@%ﬁﬁﬁ%ﬁw&ﬂ@w féﬁz

o0 ISR SRR R R SRR

COATAMMATG  dehiRoncac aecliiabdl A ARG AAERAGATE STSAEAAAC 200,

ATTTCATTTC ‘CCACCCACAC. 1522 45 - . TCBCCAGCTC ACCCCATCAT CCCTTTCCCT .
T(XST(X:EI?TCI(STTEEEKEEKEEG1&§K6EKEQSEFGmCGAGAéﬂ&2AGAG ATG AAT TTT CAA CAG AGG . - 292
: 25 , -~ Met Asn Phe Gln Gln Arg _ -
; ' 48 . -45 '
' CTG CAA AGC CTG TGG ACT TTA GCC AGA CCC TIC TGC CCT CCT TTG .CTG. - 340
. - . Leu Gln Ser Leu Trp Thr Leu Ala Arg Pro Phe Cys Pro Pro Leu Leu .
30 40 | -3 . =30 -
'GCG. ACA GCC TCT CAA ATG CAG ATG GIT GIG CTC CCT TGC CTG GGT TTT - 388
.-Ala Thr Ala Ser Gln Met Gln Met Val Val Leu Pro .Cys Leu Gly Phe o
o -25 -20 . -5 o
: * ACC CTG CTT CTC :TGG AGC CAG GTA TCA GGG GCC. CAG GGC CAA GAA '.[_'TC_ . - 436
‘Thr Leu Leu Leu Trp Ser Gln Val Ser Gly Ala Gln Gly Gln Glu Phe. e
=100 S Y- SR
40 CAC TTT GGG CCC TGC CAA GTG AAG GGG GIT GTT CCC CAG AMA CTG TGG = . 484
' His Phe Gly Pro Cys Gln Val Lys Gly Val Val Pro Gln Lys Leu Trp
s 10 S s S 20 '
GAA GCC TTC TGG-GCT GTG AAA GAC ACT ATG CAA Ger 'CAG GAT AAC ATC. 532
45 Glu Ala Phe Trp Ala Val Lys Asp Thr Met Gin Ala Gln Asp Asn Ile: =
25 e %0 . .35 |
ACG AGT GCC CGG CTG CTG CAG CAG GAG GTT CTG CAG AAC GTC TCG GAT . 580
~  Thr Ser Ala Arg Leu Leu Gln Gln: Glu Val Leu Gln Asn Val S_gr Asp - '
50 20 - a0 50 '
GCT GAG AGC TGT TAC CTT GIC CAC ACC CTG CTG GAG TTC TAC TTG AAA - 628

Ala Glu Ser Cys Tyr Leu Val His Thr Leu Leu Glu Phe Tyr Leu Lys -
55 6 - . 65 S -7



ATTCT TCCCT AATCT TCCAC TTGAGTGTCA ‘AGCT GACCT T GCT GATGGTG ACATTGCACC

5

5, TCGATGT
1706

PCT/ US97/ 22975

(i) SEQUENCE CHARACTERI STICS:

aci ds
.TTCPCLCX?{

-35
-30
.. Thr
;5.
1

- 25 10 .

Ilnear :
SEQUENCE DESCRI PTI. O\: SEQ I D NG 2:-
Ser Leu Trp THETLET B 2pk

(i) MOLECGULE TYPE: protein

Met Asn Phe @ n @ h'Arg
®/TJC CAC AAT AGA ACA GTT GAA/GFC AGG ACT CTIG

Phé"ha/‘é“‘lPF”E? 240 E’ngYEe‘HsAd‘%P Fre TNF Fa5efe

L SR

| Lys Leu Trp Au AIa Phe Trp Al a VaI '
: ' cTG can Gft A@S caa Gan Aracxd RTGASPr ASO APrbERGII’KBACSEGT éba Arg beiu

- ".59v
- (B) TYPE: amino aci.d

. 10 ”

Lys

- 20 ‘15
AAC TTT

gsrﬁ?_}fe

Asp Thr*

\TCTG TGATGACATT . CCCTGCTAAT Aﬁﬁﬁ(yKJNA
MATI ON FCI? SEIQI D NO:2: -

16. '42 -

%@%@@%&@

(A) LENGWH 206 am no

_%

Leu Pro8

(D)
Leu (H n

gt Mt Ty Aewet Val
5Q/s LeuG y Phe :

TCA CAA

kﬁé& c; Y.

Leu Gn dn Gllgu\xaln Pro Ser Gln Glu AsB5Glu Met Phe Ser Ile ArgdAkp Ser Ala

45 -
50
o 15

20

25

. 30

35

Leu.dn. AsniOgal

55
CAC AGG CGG TTT CTG CTA TTC
His Arg Arg Phe Leu Leu Phe

120

TGG. ATG CAG AAA TTC TAC AAG
Trp Met Gln Lys Phe Tyr Lys
TGéCAgiéGT_
 ACACTTCACG
: AfTCTTTAAG:
_.ACAGAGAAGA
AGTTCTATTT

.'CTTCTTTACC-

"'ACTTAAQAAA

L  45'

50..

ATGCTTGGAT
,AGGQACAGAG
'_rGGATTAAAG
| TCGCCAGCTC.
ATTCTTCCCT

TGGATGTACT

: GAA GCA GCT CcTG ACC AAA GCC

© 125 -

140

155

TTGTTCCCTG

‘ccerraecca

CAGCGCCAGT

TTCTTGTATT

ATTTGTGAGA

CCTCACAATC

CTGTGGTGCT

GTAAAACTGA

CATTGGGGTG

TGCCCAGCAC

ACCCCATCAT

AATCTTCCAC

ATCCAATCTG

Leu

TGTCATTTCA

TGGGTCCCAT
GACAGTCAGG~

.TATTACAACT;

CTGTAAGTTA

CTTGCCACAG
TTPTTTGGCC

ACTTCAGAGC

GGGGTAAGGT

AARGCAGATC

‘CCCTTTCCCT-
TTGAGTGTCA

TGATGACATT,

145

AACAGTCTCC

TCTTGGCCCA

GAAGGTGCCT_

CTATTTAATT

CATGAAGGCA

‘TGTGGGGCAG

TGTCTTTGGA

ATGAAAATCA

GCATCTGTTT

'CTCAATAAAC

TGETGCCCTC

‘AGCTGACCTT

CCCTGCTAAT

(2) INFORMATION FOR SEQ ID NO:2:

Ser Asp A a13@I u Ser Cys Tyr11§eu Val

©130 -

CTTCCTATGE

‘GGATTATTGT

CTGGATGCTG
AATGTCAGTA

éCAGAATATT

TGGATGGGTG

TTGTTAAAAA

CACTGTCTGC

GAAAAGTAAX

ATTTCATTTC

CTTTTTTTTT

GCTGATGGTG

AAAAGACAAC

6030
CGG AGA GCA TTC ARA CAG TTG GAC GTA
Arg Arg Ala Phe Lys Gln Leu. Asp Val"_

CTT GGG GAA GTG GAC ATT CTT CTG ACC:
- Glu Ala Ala Leu Thr Lys Ala Leu Gly Glu Val Asp Ile Leu Leu T
135 ' : ' -

cTc TGAATGTCTA GACCAGGACC TCCCTCCCCC

TGTTCACTGG - -

CAAAGAAGTC

iéAAGAGTCT_-
;TfTéAACTdAj_a
:éTGCCCCATG
CTTAéTAAGf 

ACAGAGAGGG_u 

TGATATCTGC

CGATAAAATG
CCACCCACAC
“TATCCTAGTC -

ACATTGCACC

ATAACTCA -

H s Thr_

- 820

-150

(xi)
6740
Val

v% |
Pro’ (] n '
' 20 :

Leut_

. ‘868

r”:922

982

1042
"§102_ '
11627
'-.'1222 -
SETT O
'1342;' : N
T¥14d# o .
as2
1522
C1ss2
31642’-- '"'

1700 .



.Leu GI u. Phe Tyr Leu® Lys Thr Val Phe Lys Asn Tyr Hi s Asn Arg Thr ~ 65

70 . 5 = ... 80 . VaI GI u Va c%,g Leu
Lys Phe Svevpg%,ﬁs 2{eu Ala Asn Asn Phe 35 ' E 97%75

90 . 95 © - Val Leu IIe VaI Ser dn Leu GI n Pro Ser An
Gu Asn Gu Met Phe . 10000 - : 105 '
- 110-. 40 Ser Ile Arg Asp Ser Al a HIS ‘Arg Arg Phe Leu Leu Phe Arg Arg Ala
115 - 120 . 125 . Phe Lys G n Leu Asp Val.
Gu AaAa- Leu Thr- ‘twﬂw%fc’ﬁm - 130 - 135
140 45 VaI Asp ITe CHu P it W@‘W@Fl‘?@ n Lys Phe Tyr Lys Leu. .
145 - o 150 (D) amine 155~ (2) | NFORMATI ON FOR SEQ
DNO3: 5@ sﬁdﬁéﬁfge BI8RACTERI STI S A

LENGTH: - 178 amni no aﬁiﬂ&omacuw TYPE: pro\._em(B) TYPE am no -aci d

(C) . STRANDEDNESS: not rel evant _
WD 98/ 2842%i) SEQUENCE DESCRIPTION SEQ ID NO:2: : o

PCT/ Us97/ 22975 ' 61

(D) TOPOL®GY: ‘Mekrhsar Phe Gl Gla ATg. (Iqeu)GmeEOUBETTp(PEr lperftllad@g proe 5 (xi) .
SEQUENCE DESCRIPTION: SE€ ID NO:3: - 740 - Met H's 'Sér Set AI a Leu Leu -

L Vi L Thr
Cys g/s = %Jh wﬁgrig“ geX AYNESA%]E? g%rrGB? &ebfgoéeﬁ ‘ﬁlyvalghr Gn Ser.
Glu Asn SquQ/s Thr H's
30"

3 . 25 .
230 | 1R0ep-Rr &/<Chihs Aan phgtthPrﬁéuﬁﬁéa het Tl-ﬁtéeérdanm é&ueﬁfg Asp Ala -
Phe_,. I -15 : _-10 - N L :
. . Ala Gln Gly Gln Glu Phe His Eljle'_Gly Pro Cys Gln Val Lys Gly- Val
20 1. 5 . T 1 15 .
_Val-_?ro'éln Lys Leu Trp Glu _Aia'.”_Phe Trp Ala Val Lys Asp Thr.Mét )
' 200 25 S 30 -

§ 25 g Gl'r;” Ala Gln Asp Asn Ile Thr S_ei' Ala Arg Leu Leu Gln Gln Glu Val

35 . S 40 _ ‘ 45
Leu Gln Asn Val Ser Asp Ala Glu. Ser ers Tyr Léu Val His Thr- Leu
. se - 60 -
- Leu Glu Phe Tyr Leu Lys Thr Val Phe Lys Asn Tyr His Asn Arg Thr
65 - . 70 .. 95 07 ga
Val Glu Val Arg Thr Leu Lys Ser Phe Se:_r Thr Leu Ala Asn Asn Phe
35 : 85 / %0 95
' Val Leu Ile Val Ser Gln Leu Gln Pro Ser Gln Glu Asn Glu Met Phe
100 .- L .. 108. o 110 : ’
40 ‘Ser Ile Arg: Asp '_ Ser Ala His :A.;rg Arg Phe_'Leu Leu Phe_Arg.' Arg Ala
. . 115 S 120 .. . 125 . o .
Phé Lys Gln Leu Asp Val Glu 'Ala Ala Leu Thr Lys Ala Leu Gly Glu
- o130 R
: .Val Asp Ile Leu Leu. Thr Trp Met Gln Lys Phe. Tyr Lys Leu. -
145 o o150 .. . 155 . .
E . (2) .INFOR'MAT'ION FOR SEQ ID NO:3:
50 .

(i) SEQUENCE CHARACTERISTICS
(A) LENGTH: 178 amino aclds -
{B) TYPE: amino acid _ s
(C) STRANDEDNESS not relevant



-

35 T 40 - - Lo 45 15 _ ‘&» Arg Val Lys
. Thr " Phe Phe odfeds ys Asp G n Leu Asp Asn Leu . _ P@%
56 ' _ Qkﬁ o 60 -Leu Leu Lys a u Ser gﬁ G
Asp Phe_Lys GI y Tyr _Leu a y Cys 20 , 6 65 L 70 : o
7% 80 @n a. Leu Ser d u-th 1le dn Phe Tyr.
‘Leu G u G-u.VaI Met Pro 85 o090
95 25~ - dn Aadu A n. Asp Pro- Asp IIe Lys AIa H's Val Asn Ser
Leu .o T°P‘i‘t96" Hnear - 105 T 110
'Gy(%J%nLal EdcE rgLaJNgAm(MsHsAm L
15 L‘)ﬁ’ Tt A8, l"g&l% 12530~ Phe Leu Pr o Oys -
Gu-Asn Lys Ser Liys) Aeduivok dEs@k:@rbeaésd—Yﬁ OSR o180
13 - _ Al a Phe Asn Lys Leu
~dn du Lys G y | Met Hys deyssedl ElalVbéu Senx @LCyBSLeu val Leu 1d® thr Gly val -
150 ... .1 155 160 10 S Phe A&p IIe Phe o
' IIe'Asn Iyr Ile Gu Ala Tyr. th Thr Net Lys Ile. ' A
165 - 10 Arg p¥p Ser Pro Gly Gln Gly qu H1ln/8pr Glu Asn Agg G (Thr His' (2)
| NFORMATI ON FOR SEQ ID NO 4% 45 . . (i% SEQUENCE CHARA@TERI sTiCs: . -
(A LENGTH: 171 agjn am nqo acid
" (C)" STRANDEDNESS: ggrllo'? gcdll \S;Aasr’]‘ Leu Pro Asn Met I‘eg‘%}":é’[ﬁ}*"‘T P55 | AlgcBhe 5 s
~ (i1) MOLEGQULE TYPE: pept Pde (4X| ) SEQUENCE I PTI ON: SEQ ID R
‘NG 4 T V&Q%@SA?&YS Thr Phe Phe Gln ‘Met Lys Asp Gln Leu Asp Asn Leu S
PCT/US97/ 22975 . s0 - 55 . 60.62 _
o o - '.'Leu. Leﬁ Lys'c-.:-lu. Sér 'Léﬁ Leu Glu Asp Phe Lys Gly 'I‘yr Leu Gly C'ys o
: Gln"Aia- Leu Ser. Giu Met .Ile Gln Phe Tyr Leu -Glu Glu Val'Mét Pro
o -85 : 20 ' 95 -
25 Gln Ala Glu Asn Gin As:b.-Pro Asp Ile Lys Aia'-His- Val.' Asﬁ Ser Leu - -
- : : S0 o 105 '110j' S
'Gly Glu Asn Leu_Lys The Leu Arg Leu Arg Leu Arg Arg Cys 'ni_s'Arg |
o 115 . : 120 . 125 :
30 _ S | -
' . Phe Leu Pro Cys Glu Asn Lys Ser Lys Ala Val Glu Gln Val Lys Asn
S0 © 135 140 I
o - ‘Ala Phe Asn Lys Leu Gln Glu Lys: Gly Ile Tyr Lys Ala Met Sei Glu
©35- .. . 145 L 150 . © 155 o . 160
Phe Asp Ile Phe Ile Aén_'.l'y'r'Ile Glu Ala 'I‘yr ‘Met Thr Met Lys .Ile-_ S
o S 165 - ' 7o 175
) 40 - Arg Asn | |
| @ INFORMATION:EOR.SEQ ID N§;43  ' o
45 (1) SEQUENCE CHARACTERISTICS:
. "(A) LENGTH: 171 amino acids
'(B) TYPE: amino acid -
" {C) STRANDEDNESS:. not relevant :
: T (D) TOPOLOGY : llnear o
. 50 . .
( :L:L) MOLECULE TYPE pept:.de

o (x:.) SEQUENCE DESCRIPTION SEQ ID NO 4:



Met Leu VaI Asn Phe IIe Leu Arg oys Gly Leu Leu Leu Val Thr Leu. * I |
: 15

5 : - Ser sﬁlngmgl e AI a
Lys Hi s Lys C!Vnggérzsser Phe Thr. Lys Ser Cys 5 . P&M -
25 - 30  Tyr Pro Arg Gly Thr Leu Ser @n AI a Val
"Asp Al a Leu Tyr lle Lys . ' ' 62 - 357 ' 40 :
- 45 10'_ _ AIaAIaTrpLeuLysAIaThrIIeProGIuAspArgIIeLysAsn
ITe . _
Arg Leu Leu Lys Ly‘%e"'L?%“ Yat AE’QS"hEyTsmd‘?’l‘ %Cmqliﬁuﬁﬁ ICS’]‘SV@ g%r Le‘.‘
65 - .' 15 -
Phe Gn Gu dn Leye gé{x S8l IE’Q%E%SA% %yeﬁmeyaéerm% BV Ber cvs -
8 . .5 S nLeanGy
Cys Lys Lys IIe Arg Phe Val Glu Asp Phe Hi s 20 A : 100 .
105 Tyr #dd)arg Gly Thr Leulddr &BUADS g’aGHSpLM& ﬂ.s&u'rﬁemﬂms Q/s lle
Ser Cys Ala Ser  Ser Ala 35 L 40 115 S 120 .
125 25 o Arg-du-Met Lys Ser-1le Thr. Arg Met Lys Arg IIe Phe Tyr ‘Arg
lle 10 - JlZ0Ala Trp Leu Lys Ala ThpzEle Pro Glu Asp Arg Ile &xﬁ)Asn Ile

Gy Asn Lys Gly lle T9? Lys Ala I'le S&t Glu Leu. Asp Iqe Leu Leu

145 55 9;&9
h
- Ser Tr P e Lys Ly¥ gﬁu If‘g‘lﬁ X uLyéeijsgl}I ES{S Ye G_ln ?,Se M-et Lys Asn %9 165
170 {2) .| NFORMATI ON FOR SEQ I'D NO.5: 35- . (i) SEQUENCE
- CHARACTERI STI CS " Phe Gln Glu Gln Leu(ﬁ&l kﬁNﬁTﬁl’h&-’h\QK dlaS%ppﬁlr $he Gly Gln
(B) TYPE. nucleic acid- = = 85" +(CQ) STRANDEDNESS: si. ngl 8540
(D) TOPOLOGY: Iinear (i) MOLECULE TYPE: cDNA - ~(ix)
FEATURE: 45 Leu Gln LeWNGCLNANE/ %WYSCB@ Ile Arg Phe Val Glu fsg BROEATI ON:
256..798 20 (ix) FEAPORE: -~ - . 105 |
S ' | Thr Leu Arg Gln Lys Leu Ser His Cys Ile Ser Cys Ala Ser Ser Ala
115 — 120 SR . 125 -
B 25r " Arg Glu Met Lys Ser Ile Thr Arg Met Lys Arg Ile Phie Tyr Arg Ile
- : 130 : o1 o n00 _
'Gly Asn Lys Gly Ile Tyr Lys Ala Ile Ser Glu Leu Asp Ile Leu Leu _
S 145 . : [ 150 - . 155 . 180
i '_Ser Trp Ile Lys Lys Leu Leu Glu Ser Ser'Gln .
: 165 A o 170 _ ’
{2) _INFdRMATION- FOR SEQ ID NO:5: |
35 . R i . :
_ (i) SEQUENCE CHARACTERISTICS:
(A) LENGTH: 1197 base pairs
(B) TYPE: nucleic acid
: _ L (c) STRANDEDNESS 'single
40 - . (D) TOPOLOGY: linear .

(ii) MOLECULE TYPE: cDNA

- : . {ix) FEATURE: .. _
B - 45 S (A) NAME/KEY: CDS- .=
- - (B) LOCATION::256..798

' (ix) FEATURE: .
o {A) NAME/KEY: mat_peptide
50 o . {B) LOCATION: 325..798

(xi) SEQUENCE DESCRIPTION: SEQ ID NO:5:



(A} NAVE/ KEY: rrat peptide 50 | (B) LOCATION: 325 ..798

(xi-) SEQUEN TI ON: SEQIDNOS T w098/ 28

PCT/ us97/2297§a§§“';Ei ' - 63 %'Usmms .
TATCAGGCGA GACGTTTGIT TGGTCCTATG GTAGTCT AGCAGAGTGC ATGGTATCAT = 60
GTGGCAGGAA GGCACGGACA AAGCTGAGCT GAAGTGGPTT TCACAAAGTA CCCACTCCAA “° - 120
5 - TGCATACATT CATGGGITTG TTTAAGAGGG CAGAGATCTG GTAACAGATC TGOGTGTAAG

180 TTCCGAGICA GAATTTGACT .TCAGGGTAAA GCCTTCCTTT. CTTCAGCAGG AGCACTGGCC
240 CTTTWFCE\%‘%A% TG ACT T CERETACRA S AFASTEF AR TRAE CTG Kae

_2 gé : 10 L 28TGGCAGGAA GGCA%&AC?GAAfg{&GQ- %@%ﬂ(‘: %ﬁ@# %F% r%‘,‘Leu %

GTG CCA GGG CTHeladsrAda! cAzbletash® TTTAAGAGG@%QGAGATCTd—@bhAEh@the#bcb@@rAk@U Tr pgoAsn
Adn VaI Pro Ay LeuuAu Ay @n Au 15

1 . TTCCGAGTCA GARTErdaGA T‘E@@c@i EGETTE%‘T@WC@@GA%C@%G@E G GI7acCTC
_CCAGAACTG .. 387 - Phe Arg Ser Ay Ser Cys G n Val Thr @y Val val

" Leu Pro G u LeQTTICTTCAA CACAG ATG AGT TGG GGAGTA CAG ATT CTC CCC TGC LT8G AGC - 29%

20 20 18a5 GAG GCcC TTC M85 WU@M@@AE TAETLGTEF CAYS AST BAG GAT GAC

435 Trp du Ala Phe Trg?thr val' [§% Asn Thr VaI @h Thr G.n Asp Asp

25 G?fé A% éé%g 0G5 . |
G c

TG pnc oo PR HE BRIBELE a%v e R

_Leu Leu Lygs Pro . QOVa Leu Arg §

45 50 GGTGCTGAGAGCTGTTACCTTGCCCACAGCCTG
CTG AAG TTC TAﬁ-cTE& 1¢6 aee BI1T@0cAr Gry akhacd ercSerr Gy cy reah errcAl a HissrSer

‘Leu Leu Lys PheheT y&rg |Sey Gly Ser. Cys Gle&al Thr Gly Val Val Leu @@o Glu Leu

'65 ' _ S .10 S 15 o C20 Y
o V,TGG GAG GCC_TTC-TGG ACT_GTG AAG AAC ACT GTG CAA ACT CAG;GAT GAC . 435
. Trp Glu Ala Phe Trp Thr Val Lys Asn Thr Val Gln Thr Gln Asp Asp - .
: .. 28 30 35 . -
25 ATC ACA AGC ATC CGG CTG TTG AAG CCG CAG GTT CTG CGG AAT GTC TCG ~ 483
" Ile Thr Ser Ile Arg Leu Leu Lys Pro Gln Val Leu Arg Asn Val Ser o
S 40 . 45 7 : - 50 :
' GGT GCT GAG AGC TGT TAC CTT GCC CAC AGC CTG CTG'AAG TPC TAC TTG 531
30 Gly Ala Glu Ser Cys Tyr Leu Ala His Ser Leu Leu Lys Phe Tyr Leu . o
: - s5 S e0 65 - :
AAC ACT GTT TTC AAG AAC TAC CAC AGC AAA ATA GCC AMA TTC AAG GIC . = 579
_ . Asn Thr Val Phe Lys Asn Tyr His Ser Lys Ile Ala Lys Phe Lys Val R
35 70 75 - . 80 . . .. 85
TTG AGG TCA TTC TCC ACT CTG GCC AAC AAC TTC ATA GTC ATC ATG TCA 627
Leu Arg Ser Phe Ser Thr Leu Ala Asn Asn Phe Ile Val Ile Met Ser . '
B ' - - - : - 108
.40 : T
" CAA CTA CAG CCC AGT AAG-GAC:AATchc ATG CTT CCC ATT AGT GAG AGT 675
Gln Leu Gln Pro Ser Lys Asp Asn Ser Met Leu Pro Ile Ser Glu Ser
_ oo wes o010 s
‘45 . GCA CAC CAG CGG TTT TTG CTG TTC CGC AGA GCA TTC AAA CAG TTG GAT 723
' -Ala His Gln Arg Phe Leu Leu Phe .'Arg Arg Ala Phe Lys Gln Leu Asp o
B 120 S _ 130
ACA GAA GTC GCT TTG GTGfAAA”Gcc;TTT GGG GAA GTG GAC ATT CTC CTG S A

- 50 Thr Glu Vval Ala Leu Val Lys Ala Phe Gly Glu Val Asp Ile Leu Leu
~ 135 - - . 140 0 0 145 _



- 75

AAC ACT GIT TTC AAG AAC TAC CAC AGC AAA ATA GCC AAA TTC AAG GTC

579
Asn Thr Val %9§%§25Asn Tyr HIS Ser Lys e Ala Lys Phe Ly 6@4_,93,52,7 .

70

85 - TTG-AGG TCA TIC TCC ACT ~
CTG GCC:-AAC AAC TTC ATA GIC ATC ATG. TCA 627 Leu Arg Ser Phe Ser . -
Thr .Leu Ala Asn Asn Phe Ile Val Ile~ IVEteger ' 90 -

CAACTACAGCCCAGTAAGGACAATTCCATGCTTCCC

95 - 100 40
ATTAGTGAGA : Gn Leu An Pro Ser Lys  Asp Asn Ser I\/Et Leu
Pro Ile Ser G ATG CAG AAA TTC TAC CAT} PGACTRCTA TTOEATARS }f 10.
115 45 @A&e‘t&;“ﬁ’? E@fcﬂ’%r’&sr CGC AGA GCA TTC AMA CAG TTG GAT
. 723 is G n Arg Phe Leu Leu Phe Arg Arg Ala Phe Lys G'n:Leu Asp = .
120 TCCTCCTT&@%TCTCCATGC catrrcance diiideTaTAC. ArOEAcERATECaREE TTCs@ G
'AAAGCCTTTGGGGAAGTGGACATTCTCCTG - 771 50 - Thr @u Val -Ala Leu
Val Lys Al a Phecr@tasatt wrvadccAsp chdaectmns. TEGCTCAGG crrrTect@s GACCTCACTC 938
140 145 ‘WD . 98/28425 . -

PCT/ US97/ 2297 5I'TCAGTCCAA ATGACAGCCA TAGATGGCAC. CTTTGGATGC chc;ACTgacp CCACAAAGTAACC 22 2

ATG CAG AAR TTC TAC CAT CTC TGACTGCTGA TTGGATAACT ' Thl;-
Trp Met G n L@Tﬁf‘éﬂxﬂ, rTTl_FJ‘S'['AE%(h CCCTATTAAS TTATTGTCAC CTTCCCTERA %GTA%I‘T 1058
TCCTCCTTTG CT C'

ACTTOAGACE. CTTERTE: SRS e T e R AR
TTCAGTCCAA sAT Ghieiaohe TAGRKSHRAGCATEEdddo I HHaoPAGE RAGTIGCABRANGTA

117!998 ..
_ GATTTGCATA TTTATTACAG CCCTATTAAA TTATTGICAC CT.TCCCTGGA AACCGTATTT :

AT THRGLGAGAL GEAGAAET TC CATGAAAGCA TCAGAATTTA GTGCCCCATG 1197

10
- 1058

CCTCCTCCTC

TGCTCAGT. AAﬁ 0ATATTTAAAA :

1197
25

30

1118 .15 ACTTCCTGIG ATCTGGCTCA GCATGGGGEEC ! AGI'GGATGGT

1178

(2) INFORMATION FOR SEQ ID NO 6:

(i) SEQUENCE CHARACTERISTICS o
' (A) LENGTH: 181 amino acids
(B) TYPE:. amino acid . '
(D) TOPOLOGY: llnear :

(11) MOLECULE

o {xi) SEQUENCE_

' Met Ser Txp

-23

..Leu Trp Asn
-5

35

' Ser Cys Gln

. 40
45

50

10

Trp Thr.Val

Arg-Leu'Leu

- . Cys Tyr Leu

- 60

‘Lys Asn Tyr

15

Ser Thr Leu

Lys

Lys

Gly Leu

-20
Gln val
Val Thr

Asn

30

45 |

Ala His

His Ser

Ala Asn

Pro Gly_Leu
: _ 1

TYPE. proteln '

TGGAAAAAAA  AAAAAAAAA

DESCRIPTION: SEQ ID NO:6: .

Gln Ile Leu

Gly Val Val
Thr Val Gln

Gln Val Leu

Ser Leu Leu

Pro
=15

Glu

Leu

Tﬁr

Arg'

Lys

Lys Ile Ala

Lys

80

Asn Phe Ile

Val

_Plie
Phe

Tle

Cys Leu Sei

Gly Gln Glu
. 5

Clu
20

Pro
Gln Asp Asp
'35 :

Asn Val Ser

Tyr
Lys Val

‘Met.
. 100

Ser

Leu

;Iie

Leu.

1 Leu
85

Leu Ile'peu
=10

Phg

Trp Giu'Ala

Thx Se:

40

Gly Ala Glu
-1

Asn
Arg Ser

Gin

.Afg7Ser

‘Asn Thr Val
.70 )

Léu Gln.

Leu -

Gly -

Phe

25

Ile: |

Phe

‘Phe .

Pro

© 105

Ser'J'” _



(2) INFCRIVATIO\I FOR SEQIDNO6 e (i) SEQUENCE

--CHARACTERI ST'%gs/zsus - o (A) LENGTH 181 am no aclséiﬁusgmms -
(B) TYPE: ari'no acid 25 -~ . (D) TOPOLOGY:- linear .-
(i1) MOLECULE TYPE: protein - §<|) SEQUENCE DESCRI PTI ON: "SEQ.ID-
NO 6: 300 - Met Ser Trp Ay Leu: G n I'le’Leu Pro Cys Leu Ser Leu Ile Leu-
Leu - -23 e -20 E =150 7 & _ -10 - Leu -
Trp Asn Gn Val_ Pro Ser '
. 5p $ £.ys As Asn n&letq:.é/u gr% Ige Si:; @8 %yglad-lhs \?ég A.Fﬁ'r G y “Val
\MILaJPH)GulﬁuTH)GLI&aF%e 6
20 Phe Leu Lgé phéd Ghrg AI;Erg'pl-Uj'e-:lq bhé/ @»&s IGYﬁ L%SnAs-Eh{‘hzv @iu Gaﬂ A-Egr € n ASp
Asp Ile Thrg Ser "Il e 125 : 130 3 .~ 135 35
40 Arg Leu Leu Lys Pro @n Val Leu Awg Asn Val Ser Qy- Aa"du Ser _
45 ' Leu Val Bfs Ala Phe Gly Glu Val A55 14.5 Leu LeuC;rlsr Tyw- Mbeu‘slAl a Hs Ser
Leu Leu Lys Phe Tyr gem Asn Thr Val PHe ..~ 15060
65 ' Lys Asn Tyr H's Ser Lys. Ite AIa Lys Phe Lys
val Leu A'Q SehvspRie S‘PF His Leu 75 . - 80° 85
Ser  Thr. Leu’ Ala AéﬂsAsn Phe Ile Val IIe th Ser d.n Leu-G.n Pro ~ ~90°.
- 95 105 : o "WD 98/ 28425 . o
PCT/ US97/ 229752 mblaezon ror sm 0 wo:7: | 85T ser Lys. .
ASp Asn Sers I\/Et Lets )Peghukhes. m;\@bmsﬁfcsﬁd a Hs Gl n: Arg ST

110 115(a) LENGTH: 178 amino 22s
: ' (B) TYPE: amino acid _
(C) STRANDEDNESS: single . -

o (D-) TOPOLOGY :. l-inear C L ; \
(:L:L) 'MOLECULE 'I‘YPE pept:.de )
(x:.) SEQUENCE DESCRIPTION SEQ ID NO:7:
.25 "Met Pro Gly Ser Ala- ‘Leu Leu Cys Cys- 'Leu Leu Leu Leu Thr Gly Met.
. ~ Arg Ile Ser Arg Gly Gln Tyr Ser Arg Glu--IASp Asn Asn Cys Thr His :
. : 20 : o - 25 - . 30 . .
 Phe Pro Val Gly Gln Ser His Met Leu Leu Glu Leu Arg Thr Ala Phe -
S35 T -
. ser Gln Val Lys Thr. Phe .fhé:Gln _Thr Ly_s .A's_}_'a 'Glﬁ_ Leu Asp Asn Ile
35 . 50 R -1 . - 80 :
Leu Leu Thr Asp Ser Leu Met Gln Asp Phe Lys Gly Tyr Leu Gly Cys
65 0 . . . 1. - 0 80
40 . Gla Ala Leu Ser Glu Met Ile Gln Phe Tyr Leu Val Glu Val Met Pro
o 85 ... .90 o 795
c Gln Ala Glu Lys His Gly Pro Glu Ile Lys Glu His Leu Asn Ser Leu . .
R ' 1000 . . 105 - : D * (A
Gly Glu Lys Leu Lys Thr Leu Arg Met Arg Leu Arg Arg Cys His Arg
' us foo-.1200 0 - . 125 :
. Phe Leu Pro Cys Glu Asn Lys Ser Lys Ala V‘zi'_l_' Glu Gln Val Lys Ser.
50 _ 130 - 135 - S 140 o

' Asp Phe Asn Lys Leu Gln Asp Gln Gly Val Tyr Lys Ala Met Asn Glu )
145 _ 350 - - - 155 S .. 160



‘Phe Leu Leu ‘Phe Arg Arg Al a Phe Lys an Leu Asp Thr Qu Val
125 WO 9828425 130 135 ~ Leu Val L%}ETA)&&?”” g Gly
G u Val Asp IIe Leu Leu Thr Trp I\/Et dn : . .140 : -
145 - - | 50 10 ' Lys Phe T55r His Leu -155 - (,2)
| NFORVATI ON FOR SEQ 1D NG 7: 15 (i) SEQJENCE CHARACTERI STI st
(A) LENGTH: 178 amino acids . - (B) _TYPE: "amino acid-
. (O STRANDEDNESS: pai R €1e Phe Ile Asn Cys T1¢ B)u ROPAVE®Et NetnBler Lg Met
(i) MOLECULE TYPE:. peptide -185 - . (Xxi) SEQUENCE DESCRI PTREN. SEQ ID.
NO7: 25 -~ Mt Pro @y Ser Ala Leu Leu Cys Cys Leu Leu Leu Leu Thr-
- dy Mt - Lyl Ser 5 10 . -1‘5-
"Arg lle S&& Arg Gy GnTyr Ser Arg GuAspAsnAsn Cys Thr HIS o
20 25 30 30 " Phe Pro Val dy dn
Ser.Hs th Leu Leu G u Leu Arg Thr Aa Phe = .35 -
40. . - 45. . Ser:-dn Val. ~Lys Thr. Phe Phe dn Thr Lys_
AspGnLeuAspAsnIIeSS . 50" .. b5
60 - .. Leu lLeu Thr Asp Ser - Leu Met GI n Asp Phe Lys Gy Tyr ‘Leu Ay
Q/s" ; 65 ' ~ 70 - 75 80 - .
| : Gln Ala Leu Ser Gu Met IIe Gln Phe Tyr Leu Val’ Glu VaI Met Pro - w-e.
85 S, .90 - .95 . Gn AlaGu Lys H's
dy Pro Qu IIe Lys du Hs Leu Asn Ser Leu. -~ 100
105 -~ 110 .45 Gly Qu Lys Leu Lys ‘Thr Leu Arg Met
Arg Leu Arg Arg Cys Hs Arg: ' - 115 - g 120
125 ~ Phe Leu Pro Q/s GQu Asn Lys Ser Lys Al a val d u\G n. VaI Lys
Ser ‘50 o 130 ' 135 - 140 o

Asp Phe Asn Lys Leu dnAsp Gn Gly Val Tyr Lys Ala het Asn-Gu
145 o ‘150 Cooass 0160



66. - %9M2§ I e Phe IIe Asn Cys IIe GI uAa Tyr Met p&msﬁmmbys Met :.- i
‘165 . 70 - - S 175 - Lys Ser V\D
98/ 28425 - - . PR PCT/ USg7/22975 N

67 . - . “WHAT IS CLAIMED I S:. '671 eor
r econbi nant sol ubl e | L- BKW prot ei n. 5 IE'E mimwmum[
protein or peptide 1 L- BKW of cl ai * :
I'L- BKWof clai'm 2, V{f*&gﬁg éw%sl engt h-10 . -natural soluble protein from '

“a mamal , |nclud|ngapr|mate- nouse. . 4. The '| L- BKW of:

claim2, which -~ = ‘.z gﬁbstémﬁaiq Lige | dr BIOALHBEK ARG é&lmeqmgnam -
MFQQRLQSL 15 cos WILARPFCPP LLATASQMOM WLPCLGFTL LLWSQVSG of - SEQ
IDNO 2 proteipy. - s g mature pol ypeptide of SEQ ID NO. .6; or -

L€) s encaded by a nucleic acid of SEQID NO 5. . 20 .5. ' The .

'_|L BKW of - le“i“ 2, Wh'canﬁﬁnélﬁéﬁlclﬁ%gﬂhﬁn or peptlde fragment of the
- ' IL—BKW of claim 1- -

_3.;'-'_5 The IL—EKW of clalm 2, whlch is a full 1ength

10 natural soluble proteln from a mammal, lncludlng a prlmate |
__or mouse: ' ' ' '
4. .. - The IL-BRW of claim 2, which: 4; Sy
g - 'a)_ is a soluble IL—BKW lacklng the sequence MNPQQRLQSL
- 15 A _ WTLARPFCPP LLATASQMQM VVLPCLGF‘I‘L LLWSQVSG of SEQ '

. ID NO 2; .
~ “b) " is a mature polypeptlde of SEQ ID NO' G or
<) is encoded by a nuclelc ac1d of SEQ ID No 5..

20 5. The IL-BEW of "ci_a_im 2, which is a full length
_ jsecreted.p;otein which exhibits -a pcs;—translatiOnal_" 
”'-_modification_pattern'distinctnfrom'natu:al'IL—BKW.

6. . .The IL—BKW of clalm 2, whlch exhlblts an..
25 '_antagonlst 1mmunolog1cal act1v1ty of IL 10

'd?.-*' ) A fus1on proteln compr1s1ng sequence of a proteln
- oxr peptlde of claim 2, wherein saiad proteln or peptlde
-a) lacks a sequence of MNFQQRLQSL WTLARPFCPP _ o
30 . LLATASQMQM VVLECLGFTL LLWSQVSG of SEQ ID NO: 2;
by is -a mature polypeptlde of SEQ ID NO: 6; or -
Q) is encoded by a nuclelc ac1d of SEQ ID NO 5.

8. - A sterlle compos1t10n comprkslng a proteln or
35.:_pept1de of clalm 2. : -



secreted prote| n whi ch exhi bItS a post transl atlonal . nmodi'fjcation - R
pattern di'st |wotgs/is4®5n natural: ‘I [ BKW 6. - The | peBiSY¥mnbo7s| aim..
2, Whl ch exhibits an 25 ant agoni st . |mmnol ogi cal act|V|ty of IL-10.
7. - A fusion, protein corrprlsmg S %ence of a.‘protein  -or peptlde
of claim 2,- wherein said protein or pept - a) I'ack.s a sequence
of. I\/NFQRLQSL V\7I'LARPFCPP 30 - * LLATASQVIM WLPCLGFTL" LLV\BQ\/SG of-

SEQ ID NO. 2; - a yREPLi dePt “SEQ 1D NQ P
c) 1Is encodea by a. nucT el cﬂhZ"(‘?. 8%@?‘5 ﬁ% HES fpro%%_n oF pep d%t eril e o

‘conposition cefpelaimg £xoropther Fatesipptiniea grixsuapmprising .. W0
98/ 28425 . contacting sa.ld mixture to an ant:\.bocﬁC'EbU@:Zd $A¥kein, and 9.

A met hod-of purifying a B n o of-'claim6 from -
ot her' mat eri aF§® HY\ Egﬁ OLW’g %%\/r%&fﬁﬁﬁ Sthey %d?ﬁta?ftlﬁﬁ said mixture to an
anti body t9% sai d prote| n, and ' separatl ng -bound | L- BKW from ot her- g
materials.. 51p.. lso&%téé%ﬁtz%oﬁblﬁﬁﬁ@f@@mklsﬂptFé‘éb%ron vector

encodi ng a soI ubI IL BKW.0 ‘The vector of claim
10, wherein s&Pﬁ 60&8%661’@ %c%egl%“%écr eted sequence of SEQ ID NO
2-0r 6 120 The vect or of cl'aim 10, which:conprises a sequence

of “SEQ 1 D NO 1%, or TH® vekBor of clalﬁt Kbt WREr it %ﬁl&%&ﬁﬂy @iﬁg a.

fg;gggxf g regtegﬁ r'ﬁ“qse%@etedassq%%%tc%ng by 6.4 Pl T AT

12.-. . The vector of cla:Lm 10 th.ch comprlses a sequence _
-OfSEQIDNo lors.. .o ey

15 . 13 - A klt for detect:.on compr:.slng a. pos:.tlve control '
wh:Lch is a substantlally pure soluble IL-BKW oxr fragment of
claim 1. ' ' ' :

' :14._' - A method f0r 'd'.ete'ct'ing in a sample for ‘the
20 presence of an IL—BKW nuclelc acid, prote:.n, ‘or antlbody,
- _comprlslng test:l.ng sa:.d sample w:.th a kit of cla:Lm 11.

15, - .a method of modulating 'i:he'physiology of a cell
'- __comprls:.ng contactlng sald cell w:Lth a substantlally pure -
25 soluble IL-BKW of claim 1. o

16, - : 'I‘he method of cla:l.m 15 where:.n sa:.d cell is a T
cell and said modulat::.ng of phy51ology :Ls mactlvat:.on of
.- said T cell. ' ' "
30

L 17.  . . The _m.ethodfof.' clalm '-15.,_ wherein said cell is in a
‘tissue. ' L '
18.-" ' ' A method of maklng a soluble IL—BKW comprlslng .

35 express:Lng a vector of clalm 10

HIlIIlI ﬂllll IIIlI IlIII || lIIl



14, A rrethod for detectlng 1n -a sarrple for t he 20 presence of an’

I'L- BKW-niucl ei' ¢ aci d: ‘protein, or antl body, - conpri si ng tESh
sanple with gvck?spsﬁs clalmll 15. - A nethod of . m)é iatlngthe
. physi ol ogy: of a cell conpri si ng cont Sctl ng sai d cell vvlth a -
substantially pure 25 soluble IL- BKW015 claim1. ~  16. - The net hod'_'
of “claim 15, wherein said cell isa T cell and ‘said m)dul ating of
“physi ol ogy:is-inactivation of said Tcell. ' 17.- ° The net hod

of claim 15 hBerein sahdeddl| tigsye, or Orgﬁps%%rmlng a1gector of A et hod _. |

of ‘making a sghggheldL BKWcorrprl si'ng 35 - expressi.ng .a vector- of claim 10.
69 - 19. : A-cell, tissue, or organ conprising a: vector of ‘cl-ai m 10. B
20.. A use of an effective dose.of ‘a substanti ally  pure soluble
| L- BKWI n a peeparati onAcﬁet&mdedfcmmfgoﬁ m@mlhﬁglagmnmlng an

'.abnor mal 'gﬂmgﬁmﬁﬁ‘épf?é?gﬁmse by adm:.nlstera.ng to said mammal an effect:.ve _ :
' - L dose of a substantlally pure soluble IL—BKW A

A
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